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Abstract 

Realising	the	potential	of	early	childhood	education	environments	

for	obesity	prevention		

Objectives:	Young	children	 increasingly	attend	out-of-home,	group-based	care,	and	early-life	

interventions	 appear	 to	 be	 the	 most	 efficacious	 and	 cost-effective	 to	 prevent	 obesity.	

Consequently,	 early	 childhood	education	 (ECE)	 is	 recognized	 internationally	as	an	 important	

setting	 in	governmental	responses	 to	obesity.	This	 thesis	evaluates	 the	nutrition	and	physical	

activity	environments	for	%-	and	%-year-olds	in	New	Zealand	ECE	services,	and	determines	the	

effect	of	ECE	environments	on	the	development	of	overweight	and	obesity	in	early	childhood.	

Methods:	 An	 online	 survey	 in	 $%&'	 of	 $%&	 ("#%	 of)	 ECE	 services	 in	 three	 regions	 of	 New	

Zealand	collected	information	on	nutrition	and	physical	activity	policy	and	practices.	Features	

of	the	environment	were	evaluated	against	best	practice	for	obesity	prevention.	Indicators	were	

grouped	into	domains	and	summarized	into	a	composite	index,	based	on	Harrison	et	al’s	Six	C’s	

ecological	systems	theory.	Data	were	linked	with	the	Growing	Up	in	New	Zealand	longitudinal	

cohort	 to	 create	 a	 subsample	 of	 ~"###	 children	 with	 which	 to	 explore	 !)	 adherence	 to	

recommended	nutrition-related	behaviours	 in	 the	home	and	ECE	setting,	and	!)	associations	

between	the	quality	of	ECE	nutrition	and	activity	environments	and	body	size	at	,-years	of	age.	

Descriptive	 statistics	with	 tests	 for	difference	 (by	 type	of	 service,	neighbourhood	deprivation,	

roll	size,	ratio	of	teachers	to	children,	percentage	of	fully	trained	teachers,	proportion	of	Māori	

and	Pacific	students),	multivariate	regression	and	multilevel	modelling	were	employed	to	build	

a	 new	 Six	 Cs	 model	 representing	 the	 relationship	 between	 ECE	 environments	 and	 early	

childhood	overweight.	

Results:	Overall, there was wide variation in nutrition and activity environments across the 

ECE sector in New Zealand, not always attributable to service characteristics, although some 

statistical differences were found	in	policies	and	practices	by	type	of	service.	Services	enrolled	

in	 the	 Heart	 Foundation’s	 Healthy	 Heart	 Award	 performed	 statistically	 better	 on	 most	

indicators,	 including	 the	 composite	 index,	 compared	 to	 services	 not	 engaged	 with	 the	

programme.	ECE	managers	 reported	having	adequate	equipment,	 space	and	 time	 to	promote	

physical	 activity	 in	 their	 service,	 however	 there	 was	 an	 absence	 of	 policy	 regarding	 active	

movement	and	 few	 ‘physical	activity	champions’.	Over	&'%	of	 services	had	a	written	healthy	

food	 or nutrition policy, but policies	 were	 not	 comprehensive	 or	 strongly-worded	 when	

compared	with	policies	in	similar	studies	in	the	US	and	Australia.	Over	half	of	services	provided	

food	 daily	 to	 children,	 with	 one-third	 serving	 lunch	 and	 at	 least	 two	 snacks.	Of	 the	 $%	 full	
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menus	analysed,	only	!%	met	all	'(	nutrition	guidelines	(mean	score	of	,..	out	of	!").	Teachers	

talked	 to	 children	about	 food,	 and	baked	or	 cooked	with	 children,	 at	 least	weekly	 in	1!%	of	

services.	Nine	out	of	every	!"	services had an edible garden. Food or beverages were sold for 

fundraising in the past 12 months by 37% of services. The most commonly reported barrier to 

promoting nutrition was a lack of support from parents and families (19% of all services). 

Adherence to recommended nutrition-related behaviours by ECE services (e.g. sitting with 

children to eat, talking to children about food, and not hurrying meals) had no relationship 

with adherence to these behaviours in the home. Children from deprived communities were 

more likely to attend a service with high adherence to recommended nutrition-related 

behaviours compared to children living in the least deprived communities (20% and 12% 

respectively), although there were no differences in adherence at home by socioeconomic 

position. In	the	multilevel	modelling,	!%	of	the	variation	in	child	body	size	at	,--months	of	age	

was	attributed	to	the	ECE	setting.	However,	there	were	no	associations	between	body	size	at	$	

years	and	any	of	the	ECE-level	indicators	collected	in	the	survey.	Being	Pacific	ethnicity,	having	

a	 mother	 that	 did	 not	 attend	 university,	 and	 living	 in	 an	 area	 of	 high	 deprivation	 all	

independently	increased	the	risk	of	overweight	at	$-years	of	age	regardless	of	the	quality	of	the	

ECE	environment.	

Conclusions	and	implications:	Statistical	analyses	in	this	thesis	suggest	that	ECE	services	are	

unlikely	to	affect	childhood	obesity	in	isolation.	However,	ECE	services	are	an	essential	setting	

for	 a	 comprehensive	 approach	 to	 obesity,	 to	 inspire	 and	 support	 parental	 and	 community	

efforts	 to	provide	healthy	 food	and	activity	opportunities.	The	 thesis	elucidates	 four	areas	 for	

action	within	the	New	Zealand	ECE	sector:	

!. staff	education	and	professional	development	in	nutrition	and	physical	activity;		

!. strengthening	nutrition	and	activity	policies;	

!. improving	the	quantity	of	serves	of	‘everyday’	foods	in	ECE	services	on	menus,	in	

lunchboxes,	and	at	celebrations;	and	

!. eliminating	discretionary	foods	from	meals	and	snacks	(menus	and	lunchboxes),	and	

having	appropriate	serving	sizes	for	discretionary	foods	at	celebrations	if	served.	

Additionally,	a	baseline	scorecard	of	NZ’s	implementation	of	recommendations	from	the	World	

Health	Organization’s	Commission	on	Ending	Childhood	Obesity	highlights	the	inadequacy	of	

current	 government	 policy.	 Policy	 options	 include	 changes	 to	 ECE	 licensing	 regulations,	

prelicensing	checks,	education	reviews,	the	self-review	process,	and	monitoring	or	auditing	of	

ECE	services.	With	some	of	the	highest	childhood	obesity	rates	in	the	world,	there	is	“an	urgent	

need	 to	 act	now”	 to	 improve	ECE	environments	 in	New	Zealand,	 ensuring	 that	 they	work	 in	

collaboration	with	parents,	family	and	the	wider	community	to	uphold	basic	rights	for	children	

to	adequate	nutrition	and	the	highest	attainable	standard	of	health.	
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and	a	national	federation,	based	on	child-initiated	play	and	parents-as-
first-teachers.	

Significant(ly)	 	 Statistical	significance	with	a	p-value<'.').	

Sometimes	foods	 Defined	in	the	Fuelled-Life	Guidelines	as	foods	and	drinks	that	are	
mostly	processed,	contain	moderate	levels	of	saturated	fat	and/or	salt	
and/or	added	sugar	and	can	contribute	to	an	intake	of	too	many	
kilojoules	(energy).	Should	not	dominate	the	food	choices	available.	

Tamariki	 	 Māori	word	meaning	child.	

Te	Whāriki	 	 The	early	childhood	curriculum	in	NZ.	

Well	Child	Tamariki	Ora	Free	health	checks	for	children	under	-	in	primary	care	services.	

Whānau	 	 Māori	word	meaning	extended	family.	

  



	

Chapter 1: Introduction and background literature 

Introduction 

The	fundamental	right	to	nutrition	and	good	health	

“Where,	after	all,	do	universal	human	rights	begin?	In	small	places,	close	to	home	–	so	close	and	
so	 small	 that	 they	 cannot	 be	 seen	 on	 any	 maps	 of	 the	 world.	 Yet	 they	 are	 the	 world	 of	 the	
individual	person;	the	neighborhood	he	lives	in;	the	school	or	college	he	attends;	the	factory,	farm,	
or	 office	where	 he	works.	 Such	 are	 the	 places	where	 every	man,	woman,	 and	 child	 seeks	 equal	
justice,	 equal	 opportunity,	 equal	 dignity	 without	 discrimination.	 Unless	 these	 rights	 have	
meaning	there,	they	have	little	meaning	anywhere.”		

Eleanor	Roosevelt,	./01.	

	

A	 childcare	 centre	 is	 the	 epitome	 of	 a	 “small	 place,	 close	 to	 home”	 that	 Eleanor	 Roosevelt	

evokes	 in	 her	 speech	 on	 the	 signing	 of	 the	Declaration	 of	Human	Rights.	 Together	with	 the	

family	 home,	 the	 childcare	 centre	 is	 indeed	 “the	 world”	 for	 each	 child.	 With	 increasing	

maternal	 employment	 and	 near	 universal	 enrolment	 of	 three	 and	 four	 year	 olds	 in	 early	

childhood	education	in	New	Zealand	(NZ)	and	many	countries	around	the	world,	these	are	the	

environments	in	which	a	child	finds	themselves	for	an	unprecedented	amount	of	time	during	

their	 formative	 early	 years.	 It	 is	 within	 this	 setting	 that	 the	 child	 seeks	 “equal	 justice,	 equal	

opportunity,	and	equal	dignity	without	discrimination”;	where	 their	basic	human	rights	must	

be	upheld.		

Three	 sets	of	human	rights	are	of	particular	 relevance	 to	nutrition	and	activity	environments	

within	early	education	and	childhood	obesity:	 the	right	to	health,	 the	right	to	adequate	 food,	

and	 the	United	Nations	 (UN)	Convention	 of	 the	Rights	 of	 the	Child	 (Priest	 et	 al	 +,-,).	 The	

right	to	health	was	referred	to	in	the	constitution	of	the	World	Health	Organization	(WHO)	in	

!"#$.	This	was	enshrined	in	international	law	by	the	UN	Convention	on	Economic,	Social	and	

Cultural	 Rights	 in	 ./00	 which	 states	 that	 parties	 recognize	 the	 “right	 to	 everyone	 to	 the	

enjoyment	of	the	highest	attainable	standard	of	physical	and	mental	health.”	The	right	of	the	

child	 to	 the	 enjoyment	 of	 the	 highest	 attainable	 standard	 of	 health	was	 also	 restated	 by	 the	

Committee	on	the	Rights	of	the	Child	in	its	General	Comment	no.45	(7849).		

The	 right	 to	adequate	 food	was	 enshrined	 in	Article	 34	of	 the	Declaration	of	Human	Rights:	

“Everyone	has	the	right	to	a	standard	of	living	adequate	for	the	health	and	well-being	of	himself	

and	 of	 his	 family,	 including	 food…”	 This	 article	 has	 been	 reaffirmed	 by	 the	 UN	 Special	
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Rapporteur	on	the	Right	to	Food,	Professor	Olivier	De	Schutter,	as	not	simply	the	right	not	to	

starve,	but	the	right	to	adequate	nutrition	(De	Schutter	+,-.).	The	lack	of	adequate	nutrition–

malnutrition–is	 evident	 in	many	 forms:	 stunting,	wasting	and	micronutrient	deficiency	being	

most	 common	 variations.	 In	 ./01,	 for	 the	 first	 time,	 the	Global	Nutrition	 Report	 recognised	

that	obesity	is	also	a	form	of	malnutrition,	noting	that	diet	has	overtaken	tobacco	as	the	biggest	

risk	factor	for	the	global	burden	of	disease	and	every	country	in	the	world	now	faces	a	serious	

public	health	challenge	from	malnutrition	(International	Food	Policy	Research	Institute	:;<=).		

The	Convention	on	the	Rights	of	the	Child,	ratified	by	NZ	in	899:,	incorporates	the	full	range	of	

human	 rights	 (civil,	 cultural,	 economic,	 political	 and	 social)	 as	 applied	 to	 children,	 who	 are	

recognised	 as	 requiring	 special	 care	 and	 attention	 above	 that	 afforded	 to	 adults	 (Priest	 et	 al	

!"#").	 The	 Committee	 on	 the	 Rights	 of	 the	 Child	 is	 charged	 by	 the	 UN	 with	 monitoring	

progress	 toward	 implementation.	 The	 Committee’s	 most	 recent	 observations	 on	 NZ	 have	

highlighted	 issues	of	 violence,	 abuse	and	neglect,	 children	 living	 in	poverty,	 children	 in	 state	

care,	 inequity	 for	 Māori	 and	 minority	 group	 children,	 child	 labour	 and	 the	 juvenile	 justice	

system	(Committee	on	the	Rights	of	the	Child	0123).		

The	Committee	has	also	produced	‘General	Comments’	to	guide	governments	in	fulfilling	their	

obligations	 on	 the	 Convention.	 General	 Comment	 number	 4	 on	 implementing	 the	 rights	 in	

early	 childhood	 states	 that	 young	 children	have	 rights	 from	 the	beginning	of	 their	 lives,	 and	

acknowledges	that	they	are	particularly	vulnerable	to	poverty,	discrimination,	stress	and	other	

adversities.	 Discrimination	 is	 defined	 to	 encompass	 ‘reduced	 levels	 of	 nutrition;	 inadequate	

care	 and	 attention;	 and	 restricted	 opportunities	 for	 play,	 learning	 and	 education’	 (alongside	

other	aspects).	The	Committee	notes	that	potential	discrimination	in	access	to	quality	services	

for	 young	 children	 is	 of	 particular	 concern	 when	 services	 are	 not	 universally	 available	 and	

provided	through	a	combination	of	State,	private	and	charitable	organisations	(such	as	 in	the	

case	of	early	childhood	education	in	NZ).	Where	non-state	services	play	a	major	role,	states	are	

reminded	 that	 they	 have	 an	 obligation	 to	 monitor	 and	 regulate	 the	 quality	 of	 provision	 to	

ensure	that	children’s	rights	are	protected	and	their	best	interests	served.		

Taken	together,	these	three	sets	of	related	child	rights	place	legal	obligations	on	governments,	

parents,	the	childcare	sector	and	other	citizens	to	realise	a	reduction	in	childhood	obesity,		and	

ensure	 that	 childhood	 obesity	 prevention	 measures	 are	 in	 the	 ‘best	 interests’	 of	 the	 child	

(Purcell	)*+*).	In	January	)*+,,	the	World	Health	Organization	released	the	final	report	of	its	

Commission	 on	 Ending	 Childhood	 Obesity	 (ECHO)	 which	 outlined	 the	 neccesary	

comprehensive	 response	 to	 childhood	 obesity.	 The	 report	 stressed	 the	 importance	 of	 both	

prevention	and	weight	management	interventions,	and	included	a	role	for	the	early	education	

sector	 particularly	 in	 prevention	 activities.	 The	 ECHO	 report	 urged	 governments	 to	 “take	
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leadership”	and	for	all	stakeholders	to	“recognize	their	moral	responsibility	in	acting	on	behalf	

of	 the	 child	 to	 reduce	 the	 risk	 of	 obesity”	 (World	 Health	 Organization	 2345).	This	 thesis	 is	

ultimately	 about	monitoring	 and	 upholding	 the	 right	 for	 children	 to	 adequate	nutrition	 and	

good	health	within	 the	early	 childhood	education	 sector	 in	NZ,	particularly	 in	 the	context	of	

“an	 urgent	 need	 to	 act	 now”	 in	 response	 to	 the	 childhood	 obesity	 epidemic	 (World	 Health	

Organization	#$%&).		

Overview	of	this	chapter	

This	 introductory	 chapter	 explains	 why	 there	 is	 concern	 about	 the	 proportion	 of	 children	

internationally	 that	have	excess	weight	 early	 in	 life,	 and	 considers	 this	 issue	 in	detail	 for	NZ	

children	 including	 the	 striking	 socioeconomic	 gradient	 in	 population-level	 statistics.	 The	

multiple	 factors	 implicated	 in	 the	 cause	 of	 childhood	 obesity	 are	 then	 considered.	 Using	 an	

ecological	model	 to	provide	a	 framework	 to	order	and	understand	 these	contributing	 factors,	

attention	 is	 given	 to	 factors	 most	 relevant	 to	 NZ.	 Although	 complex	 and	 difficult	 to	

operationalise,	a	global	consensus	is	now	being	reached	as	to	solutions,	or	at	least	appropriate	

responses,	 to	 the	 childhood	 obesity	 epidemic.	 These	preventative	 and	 intervention	 solutions	

are	outlined	briefly	in	order	to	place	the	research	from	this	thesis	into	context.		

The	question	is	then	posed	if	ECE	environments	should	be	considered	as	part	of	the	cause	or	

solution	when	it	comes	to	childhood	obesity.	Various	researchers	have	portrayed	ECE	as	a	‘risk	

factor’	 for	 childhood	 obesity.	 This	 chapter	 considers	 the	 body	 of	 literature	 linking	ECE	with	

increased	risk	of	obesity,	and	then	explores	the	applicability	of	the	international	research	in	the	

NZ	 context.	 Out-of-home,	 group-based	 care	 of	 +-	 and	 %-year-olds	 is	 largely	 government-

subsidized	 in	NZ	and	consequently	has	become	a	ubiquitous	experience	 for	NZ	preschoolers.	

There	is	not	a	sizeable	‘control’	group	of	children	at	this	age	with	which	to	compare	outcomes	

for	those	in	ECE	and	those	only	in	parental	care.	What	is	instead	worthy	of	investigation	is	the	

diversity	of	preschool	education	choices	available	to	parents,	and	to	explore	the	outcomes	for	

children	 in	different	models	 of	 care.	This	diversity	within	 the	NZ	early	 education	 sector,	 not	

only	 in	 type	 and	 structure	 but	 also	 quality	 of	 nutrition	 and	 activity	 provision	 is	 considered.	

Implications	for	meeting	the	nutritional	and	health	needs	of	children	in	different	ECE	settings	

are	explored	throughout	the	thesis.		

Prior	to	this	study,	there	has	not	been	a	thorough	examination	of	obesity-related	factors	in	NZ	

childcare	 settings,	 and	 internationally	 there	 are	 only	 a	 few	 limited	 studies	 informing	 this	

knowledge	 area.	 This	 thesis	 is	 an	 attempt	 to	 address	 the	 gap	 and	 extend	 our	understanding	

about	possible	reasons	behind	the	statistical	links	found	in	some	international	studies	between	

ECE	and	obesity.	This	introductory	chapter	ends	with	an	explanation	of	how	the	current	thesis	
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adds	 to	 our	 understanding	 of	 the	 role	 of	 ECE	 in	 regards	 to	 obesity,	 outlining	 the	 research	

questions	to	be	answered	in	the	subsequent	chapters.	

	

Childhood obesity: the problem 

The	consequences	of	childhood	obesity	

Obesity	is,	arguably,	the	greatest	public	health	issue	of	our	time	in	high-income	countries,	and	

of	 rising	 importance	 in	 low-	 and	middle-income	 countries.	 The	 non-communicable	 diseases	

related	 to	 overweight	 and	 obesity	 result	 in	 reduced	 well-being,	 increased	 disability	 and	

premature	 death,	with	 huge	 emotional,	 financial	 and	 social	 cost	 to	 individuals,	 families,	 and	

wider	 society.	 Obesity	 threatens	 to	 undo	 much	 of	 the	 scientific	 improvements	 and	

technological	 advances	 in	 medicine	 over	 the	 previous	 two	 centuries,	 and	 conceivably	 may	

result	 in	 falling	 life	 expectancy	due	 to	associated	co-morbidities	 (World	Health	Organization	

!"#$).		

Overweight	and	obesity	during	childhood	is	particularly	concerning	due	to	both	the	immediate	

consequences	 for	 the	child	and	also	 the	 likely	 long-term	trajectory	of	 ill-health	due	 to	excess	

body	weight	which	may	result	in	comorbidities	and	a	shorter	lifespan	(Guo	and	Chumlea	.///;	

Kim	 et	 al	 )*+,;	 Reilly	 and	 Kelly	 )*++).	 The	 long-term	 effects	 of	 a	 large	 body	 size	 are	 well	

understood,	 with	 both	 overweight	 and	 obesity	 in	 adulthood	 increasing	 the	 risk	 of	 all-cause	

mortality	 (Aune	 et	 al	 *+,-),	 but	 the	 short-term	 effects	 of	 obesity	 in	 childhood	 have	 only	

recently	 been	 appreciated.	 Obesity	 can	 affect	 a	 child’s	 immediate	 physical	 health	 through	

increased	blood	pressure	 and	 serum	 lipids	 resulting	 in	 abnormalities	of	 the	 coronary	 arteries	

(associated	with	 cardiovascular	 disease	 in	 the	 long-term),	 insulin	 resistance	 (associated	with	

the	development	of	Type	II	diabetes),	orthopaedic	complications,	asthma	and	sleep	apnoea;	all	

of	which	are	more	prevalent	among	children	who	are	overweight	(Vivier	and	Tompkins	5667).	

Child	 mental	 health	 can	 also	 be	 directly	 related	 to	 excess	 weight,	 influenced	 by	 social	

stigmatization,	 family	 issues	 and/or	underlying	neurobiological	pathways	 (Reeves	 et	 al	 *++,;	

Puhl	and	Latner	-../).	As	a	consequence,	children	with	obesity	are	more	likely	to	experience	

depression,	anxiety,	stress,	bullying	and	self-esteem	issues	than	their	peers	(Harrist	et	al	0123;	

Puhl	 &'((;	 Pulgarón	 &'(/).	 Additionally,	 children	 with	 obesity	 commonly	 face	 participation	

barriers	 to	 education	 and	 play,	 with	 higher	 levels	 of	 absenteeism	 and	 exclusion	 in	 formal	

education	 (Cushman	 *+,-),	 which	 may	 lead	 to	 poorer	 educational	 and	 cognitive	 outcomes	

(Smith	et	al	+,--;	Afzal	and	Gortmaker	+,-8).	
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The	Whānau	Pakari	community-based	obesity	programme	in	the	Taranaki	region	of	NZ	found	

substantial,	 and	 generally	 undiagnosed,	 comorbidities	 on	 recruitment	 of	 456	 overweight	 and	

obese	&-!"	year	olds	referred	to	the	programme	(Anderson	et	al	-./0b).	Half	of	the	children	had	

an	 abnormal	 inflammatory	 marker	 CRP	 result	 of	 ..0–!.#	 mg/L	 (indicating	 moderate	 risk	 of	

future	 cardiovascular	 events),	 23%	 had	 CRP	 of	 >:.<<>3.<	 (indicating	 high	 risk),	 and	 :%	 had	

CRP	 >&'.)	 mg/L.	 Nearly	 half	 had	 one	 or	 more	 abnormal	 liver	 function	 tests,	 and	 AB%	 had	

elevated	triglycerides.	Excluding	those	with	diagnosed	weight-related	comorbidities,	including	

two	 children	with	 diabetes,	 12%	of	 the	 sample	 had	 fasting	 insulin	 levels	 of	 >;<	pmol/L.	 The	

researchers	 conclude	 that	 the	 burden	 of	 disease	 among	 these	 children	 with	 overweight	 and	

obesity	 will	 likely	 have	 a	 considerable	 impact	 on	 their	 health	 and	 wellbeing,	 “adding	

unsustainable	pressure	on	NZ’s	health	system”	(Anderson	et	al	-./0b).	

The	 direct	 health-care	 costs	 of	 obesity	 in	 childhood	 have	 not	 been	 calculated	 in	 NZ,	 but	 a	

recent	study	in	Australia	provides	a	sensible	approximation	among	preschoolers.	The	Healthy	

Beginnings	Trial	following	/01	Australian	children	from	aged	9	to	0	years	found	children	with	

early	 obesity	 had	 ..0	 times	 (34%	CI:	 ...9–!.#$)	 the	 overall	 health	 care	 costs	 of	 children	with	

healthy	 weight,	 caused	 by	 increased	 hospital,	 non-hospital	 and	medication	 use	 (Hayes	 et	 al	

!"#$).	 Costs	 of	 overweight	 children	 in	 the	 study	 were	 similar	 to	 those	 of	 healthy	 weight.	

Examination	 of	 the	 reasons	 for	 hospitalisation	 among	 this	 cohort	 give	 insight	 into	 possible	

pathways	 through	 which	 early	 obesity	 impacts	 on	 health,	 with	 obstructive	 sleep	 apnoea,	

adenotonsillectomy,	 asthma,	 airways	 obstruction	 and	 factures,	 sprains	 and	 musculoskeletal	

pain	featuring	prominently	among	children	with	obesity	(Hayes	et	al	*+,-).		

The	 most	 comprehensive	 economic	 analysis	 to	 date	 in	 NZ	 of	 the	 health	 care	 costs	 due	 to	

obesity	and	overweight	was	undertaken	for	the	year	4556	(Lal	et	al	()*().	This	analysis	found	

NZ’s	 costs	 to	 be	 amongst	 the	 highest	 in	 the	 world	 as	 a	 proportion	 of	 total	 health	 care	

expenditure	at	,.,%	(NZ$345.6	million)	of	the	$=>.,	billion	spent	on	total	health	care	(Lal	et	al	

!"#!).	 Type	 II	 diabetes	 accounted	 for	 the	 largest	 share	 of	 obesity-related	 costs,	 followed	 by	

hypertension,	osteoarthritis,	ischaemic	heart	disease,	stroke	and	some	cancers.	In	addition,	the	

cost	to	the	economy	in	lost	productivity	and	premature	death	was	estimated	to	be	between	$67	

and	$&&'	million.	In	the	intervening	years	since	these	costings	were	calculated,	the	proportion	

of	the	adult	NZ	population	categorised	as	obese	(BMI	of	9:	or	more)	has	increased	from	=>.@%	

to	$%.'%	(Ministry	of	Health	1234a)	so	it	is	likely	that	these	costs	have	increased.	

The	risk	of	a	child	with	obesity	continuing	on	the	same	growth	trajectory	to	become	an	adult	

with	obesity	is	well	established.	A	systematic	review	of	56	studies	which	had	 ‘strong	evidence’	

on	the	longitudinal	development	or	tracking	of	childhood	overweight	into	adulthood	found	all	

studies	reported	increased	risk,	with	a	greater	level	of	risk	with	increasing	body	size	(Singh	et	al	
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!""#).	The	risk	of	overweight	children	becoming	overweight	adults	was	at	least	twice	as	high	

compared	with	children	 in	 the	normal	weight	 range,	and	children	with	obesity	generally	had	

higher	 rate	 ratios	 or	 odd	 ratios,	 although	 these	 was	 difficult	 to	 quantify	 precisely	 given	 the	

relatively	 short	 duration	 of	 the	 obesity	 epidemic	meaning	 that	most	 studies	were	 of	 cohorts	

before	 or	 around	 !"#$.	 The	 authors	 also	 point	 out	 that	 the	 majority	 of	 adults	 currently	

overweight	 or	 obese	 were	 not	 overweight	 in	 childhood,	 so	 population-based	 prevention	

approaches	are	important	alongside	interventions	for	children	with	obesity	(Singh	et	al	,--.).		

Definition	and	measurement	of	childhood	overweight	and	obesity	

Overweight	 and	 obesity	 are	 commonly	 referred	 to	 as	 excess	 fat	 or	 adiposity,	 but	 the	 most	

common	measurement	for	overweight	and	obesity	is	body	mass	index	(BMI)	which	comprises	

of	height	and	weight	measurements.	BMI	is	calculated	as	weight	in	kilograms	divided	by	height	

in	metres	squared,	and	adults	can	be	placed	 into	categories	of	underweight	(BMI	of	 less	than	

!".$),	 normal	weight	 (BMI	of	 !".$	 to	 less	 than	:$)	 overweight	 (BMI	of	 :$	 to	 less	 than	!")	or	

obese	('(	or	more).	These	categories	are	accepted	internationally,	and	are	based	on	the	level	of	

increased	risk	of	non-communicable	diseases	and	are	points	on	a	continuum	of	risk;	the	higher	

the	number,	the	greater	the	increased	risk	of	disease	(Ng	et	al	&'()).	The	most	recent	pooled	

analysis	 of	 prospective	observational	 studies	determined	 that	 the	 lowest	 overall	 risk	of	death	

was	 observed	 for	 a	 BMI	 of	 )*	 to	 ),	 (The	 GBD	 )*+,	 Obesity	 Collaborators	 )*+8).	 However,	

actual	health	risk	based	on	BMI	is	difficult	to	identify,	as	the	true	risk	is	based	on	a	collection	of	

genetic	 factors,	 physiological	 status,	 individual	 behaviours,	 and	 environmental	 and	 social	

influences	(Ogden	et	al	+,,-).	Consequently,	BMI	is	often	considered	to	be	a	proxy	indicator	of	

health	risk	and	a	clinical	examination	is	required	to	accurately	assess	overweight	in	individuals.	

Body	 composition	can	 also	be	 estimated	using	 skin-fold	 thickness	or	waist	 circumference,	 or	

more	 accuarately	 measured	 with	 bioelectric	 impedance,	 dual-energy	 X-ray	 absorptiometry	

(DEXA),	magnetic	 resonance	 imaging	 (MRI)	 or	 isotope	 dilution	 (hydrometry).	 However,	 the	

complexity	 and	 cost	 of	 these	 methods	 prohibit	 their	 use	 in	 most	 clinical	 settings	 and	

epidemiological	studies,	and	they	can	produce	large	errors	when	used	with	children	(Reilly	et	al	

!"#").	 Two	 !"#$	 systematic	 reviews	 of	 DEXA	 compared	 to	 BMI	 and	 waist	 circumference	

measurements	in	primary-school	aged	children	found	both	BMI	and	waist-to-height	ratio	were	

strongly	correlated	with	body	fat	measured	by	DEXA;	and	concluded	that	both	BMI	and	waist	

circumference	 can	 be	 used	 to	 diagnose	 obesity	 in	 paediatric	 populations	 when	 more	

sophisticated	techniques	are	not	available	(Martin-Calvo	et	al	)*+,,	Jensen	et	al	*+,-).	

In	children,	it	is	important	to	take	into	account	age	and	gender	in	body	size	measurements	as	

BMI	changes	substantially	over	childhood.	For	children	under	8	years	old	it	is	common	to	use	



Chapter	)	–	Introduction	and	background	literature	

	

!	

weight-for-height	reference	charts	(plotting	a	child’s	weight-for-height	for	age	on	a	sex-specific	

population	 standard	 percentile	 chart),	 rather	 than	 interpreting	 crude	BMI	 or	waist-to-height	

ratio.	The	US	Center	for	Disease	Control	(CDC)	updated	their	89::	growth	charts	in	>???	using	

their	National	Health	Examination	Surveys	from	the	6789s	to	mid-!""#s	(using	data	from	the	

general	child	population,	breast-	or	formula-fed)	(Kuczmarski	et	al	0110)	 .	The	World	Health	

Organization	(WHO)	in	/001	released	a	new	set	of	growth	charts	for	children	from	birth	to	<	

years	 of	 age	 based	 on	 the	 Multicentre	 Growth	 Reference	 Study	 (WHO	Multicentre	 Growth	

Reference	 Study	 Group	 0112).	 In	 %&&',	 NZ	 changed	 to	 the	 NZ-WHO	 Growth	 Charts	 to	

monitor	growth	in	early	childhood	in	the	Well	Child/Tamariki	Ora	Health	Book	and	has	used	

these	charts	 in	 the	B,	School	Check.	 In	4556	 the	UK	also	changed	 to	 the	UK-WHO	Growth	

Charts	from	their	British	.//0	population-based	charts	(Cole	et	al	)*++).	

The	WHO	Multicentre	Growth	 Reference	 Study	 data	 have	 been	 widely	 accepted.	 The	 study	

repeated	height	and	weight	measurements	of	healthy	children	from	birth	to	!"	months	of	age	in	

selected	areas	of	Brazil,	Ghana,	India,	Norway,	Oman	and	the	USA.	These	children	were	“living	

under	 conditions	 likely	 to	 favour	 achievement	 of	 their	 full	 genetic	 growth	potential,”	 in	 that	

their	mothers	 did	 not	 smoke	 and	 they	were	 breastfed	 (WHO	Multicentre	Growth	 Reference	

Study	Group	+,,-).	There	was	striking	similarity	among	the	body	size	distribution	across	the	

six	 sites	 for	 the	MGRS,	 with	 only	 about	 7%	 of	 variability	 in	 length	 being	 due	 to	 differences	

among	 sites	 compared	 to	 /0%	 due	 to	 differences	 among	 individuals.	 The	WHO	 asserts	 that	

“the	MGRS	sample	has	considerable	built-in	ethnic	or	genetic	variability	in	addition	to	cultural	

variation	 in	 how	 children	 are	 nurtured,	 which	 further	 strengthens	 the	 standards'	 universal	

applicability”	(WHO	Multicentre	Growth	Reference	Study	Group	9::;).	Nonetheless,	it	should	

be	noted	that	the	WHO	Growth	Standard	did	not	include	children	from	Pacific	ethnicities	who	

are	considered	among	the	largest	populations	for	body	size	in	the	world	(UNICEF,	WHO	and	

the	World	 Bank	 ./01).	 Growth	 charts	 from	 a	 longitudinal	 study	 of	 Pacific	 children	 living	 in	

Auckland	 NZ,	 found	 Pacific	 children	 were	 considerably	 heavier	 and	 taller	 than	 the	 WHO	

standard	population,	 but	 this	 study	was	of	 the	 general	 population	 (not	children	 living	under	

healthy	 conditions)	 and	 it	was	 noted	 that	 children	with	higher	 body	 size	 did	 have	 increased	

cardio-metabolic	 risk	 factors	 (Rush	 et	 al	 +,-.).	 The	 NZ	 Ministry	 of	 Health	 contend	 that	

although	 Pacific	 children	 are	 often	 slightly	 bigger,	 they	 are	 still	 within	 the	 range	 of	 normal	

shown	on	the	NZ-WHO	Charts	(Ministry	of	Health	1232).	

Growth	 charts	 are	 primarily	 designed	 to	monitor	 growth	 of	 children	 in	 clinical	 settings,	 and	

percentiles	are	not	necessarily	the	best	measure	to	use	in	population-level	research,	especially	

when	 a	 cut-off	 value	 is	 required	 to	 categorise	 data.	 There	 are	 no	 ‘risk-related’	 cut-offs	 for	
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children	as	in	adults	because	of	the	difficult	assessing	risk	for	an	adverse	health	event	far	in	the	

future	(Flegal	and	Ogden	/011).	US	researchers	often	use	the	/0th	percentile	as	the	cut-off	 for	

overweight	and	the	./th	percentile	for	obesity	on	the	CDC	charts.	In	NZ,	in	general	practice	and	

the	B&	School	Check,	a	BMI	above	the	34st	centile	is	considered	overweight	and	a	BMI	above	the	

!"th	centile	 is	 considered	obese.	These	 are	 the	 clinical	cut-offs	used	 to	 signal	 that	 additional	

advice	on	healthy	eating	and	active	lifestyle	(when	overweight)	or	GP/community	programme	

referral	 (when	 obese)	 should	 be	 provided	 (Ministry	 of	 Health	 1234).	 The	 WHO	 suggests	

researchers	 use	 the	 BMI	 z-score	 (an	 age	 and	 sex	 specific	 z-score	 based	 on	 a	 normalizing	

transformation	 or	 a	 smoothed	 version	 of	 the	 reference	 data)	 with	 a	 cut-off	 of	 >%	 standard	

deviations	 (s.d.)	 for	 overweight	 and	>4	 s.d.	 for	 obesity	 (WHO	Multicentre	Growth	Reference	

Study	 Group	 +,,-).	 None	 of	 these	 cut-offs	 have	 explicit	 justification	 and	 are	 usually	

statistically-based	rather	than	based	on	health-risk	(Flegal	and	Ogden	+,--).	

	In	$%%%,	 a	 set	of	BMI	cut-off	values	 for	 children	was	produced	by	 the	 International	Obesity	

Taskforce	(IOTF)	attempting	to	align	the	cut-offs	with	adult	risk.	These	values	were	based	on	

representative	 datasets	 of	 measurements	 of	 0-!"	 year	 olds	 from	 Brazil,	 Great	 Britain,	 Hong	

Kong,	 Singapore,	 the	 Netherlands	 and	 the	 US	 (excluding	 the	 data	 from	NHANES	 <=>>-!""#	

when	high	rates	of	childhood	obesity	were	observed	in	the	US)	(Cole	et	al	)***)	.	The	BMI	data	

from	the	six	countries	were	used	to	construct	country-specific	centile	curves	that	pass	through	

BMI	%&	(overweight),	./	(obesity)	and	67.9,	6:	and	6;	(thinness	grades	6,	<	and	.)	at	age	67	years.	

The	curves	were	then	averaged	across	countries	by	age	to	give	sex-specific	curves	for	each	cut-

off	(Cole	et	al	)***)	and	the	cut-offs	were	further	updated	in	,-.,	(Cole	and	Lobstein	,-.,).			

In	NZ,	the	Ministry	of	Health	uses	the	IOTF	cut-offs	for	population	health	monitoring	of	child	

body	size	(age	--!"	years)	(Ministry	of	Health	1234c)		and	researchers	have	used	the	IOTF	cut-

offs,	 the	NZ-WHO	Growth	 Chart	 centiles,	WHO	BMI	 z-score	 standard	 deviations,	 and	 even	

sometimes	the	US	CDC	centiles,	 to	categorise	study	participants.	Research	studies	comparing	

the	IOTF	and	WHO	cut-offs	in	pre-schoolers	have	found	different	results	in	the	prevalence	of	

overweight	 and	 obesity	 in	 preschool	 children	 in	 the	 same	 populations	 (Monasta	 et	 al	 +,--;	

Pattinson	et	al	+,-.)	and	the	authors	of	these	studies	caution	researchers	to	give	consideration	

to	their	research	aims	and	sample	population	when	selecting	a	growth	standard	and	cut-points.	

Prevalence	of	childhood	overweight	and	obesity	globally	

Childhood	obesity	rates	in	high-income	countries	increased	rapidly	from	the	3456s	to	the	early	

!"""s	 (Lobstein	 et	 al	 ())*).	 Additionally,	 over	 that	 time	 there	 was	 a	 shift	 of	 the	 BMI	

distribution	 to	 the	 right	 and	 a	 skewing	 toward	 the	 right-side	 tail,	meaning	 that	 the	 heaviest	

children	 were	 getting	 even	 heavier	 (a	 pattern	 seen	 in	 all	 age	 groups)	 (Ogden	 et	 al	 +,,-).	
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Currently,	 over	 -.	 million	 preschoolers	 worldwide	 are	 categorised	 as	 overweight	 or	 obese	

(UNICEF,	 WHO	 and	 the	 World	 Bank	 89:;).	 This	 is	 around	 -%	 of	 the	 under	 2	 year	 old	

population;	an	increase	from	1.3%	in	5667,	but	not	statistically	different	to	the	=."%	recorded	

in	 $%&%	 (de	 Onis	 et	 al	 $%&%).	 A	 recent	 systematic	 review	 of	 child	 obesity	 data	 from	 &&	 high	

income	countries	points	to	a	plateauing	of	childhood	obesity	rates	since	1232	(Olds	et	al	*+,,),	

albeit	 at	 a	 higher	 rate	 than	 in	 middle-	 and	 low-income	 countries	 (The	 GBD	 )*+,	 Obesity	

Collaborators	 *+,-).	However	 the	 authors	 noted	 that	 in	 every	 country	 there	were	 increasing	

socioeconomic	inequalities	in	obesity	where	the	differences	between	risk	among	rich	and	poor	

children	were	widening.	

By	contrast,	adolescent	and	adult	overweight	and	obesity	rates	are	high	and	still	increasing.	The	

prevalence	of	obesity	currently	peaks	in	women	aged	78	to	79	years	and	men	aged	:8-!"	years	

(The	 GBD	 )*+,	 Obesity	 Collaborators	 )*+8),	 with	 weight	 loss	 during	 adulthood	 difficult	 to	

sustain	(Ogden	et	al	+,,-).	Despite	slowdowns	in	the	rate	of	increase	in	adult	obesity	rates	in	

some	developed	countries	not	one	country	in	the	world	has	yet	to	see	a	statistically	significant	

decrease	in	adult	overweight	and	obesity	(Ng	et	al	)*+!).	Obesity	is	now	truly	a	global	issue:	in	

!"#$,	 China	 and	 India	 had	 the	most	 numbers	 of	 obese	 children,	 and	 the	 United	 States	 and	

China	had	the	highest	numbers	of	obese	adults	(The	GBD	)*+,	Obesity	Collaborators	)*+8).		

Overweight	and	obesity	in	New	Zealand	adults	

In	NZ	there	has	also	been	a	large	population	level	increase	in	overweight	and	obesity	over	the	

last	three	decades.	The	proportion	of	the	adult	population	with	a	healthy	weight	fell	from	78%	

in	$%%&	to	)*%	in	*,$-/$/	(Ministry	of	Health	1234a;	Ministry	of	Health	/012b).	Mean	BMI	and	

obesity	in	adults	still	show	an	increasing	trend,	and	nearly	4.6	million	adults	in	NZ	have	a	BMI	

of	 $%	or	more	 (Ministry	 of	Health	 1234a).	Adults	 living	 in	 areas	 of	 high	deprivation	have	 4.5	

times	the	risk	of	obesity	(Ministry	of	Health	0123a)	and	the	BMI	distribution	is	heavily	skewed	

to	 the	 right	 for	 adults	 living	 in	 the	 12%	most	 deprived	 neighbourhoods	 in	NZ	 (Ministry	 of	

Health	()*+b).	Māori	and	Pacific	adults	have	a	higher	BMI	on	average	than	other	ethnic	groups	

in	NZ	(Figure	(.)	
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Figure	!:	BMI	distribution	in	New	Zealand	adults,	by	ethnic	group	(<=>>-!"#$)	

	

Source:	Understanding	Excess	Body	Weight:	NZ	Health	Survey	(Ministry	of	Health	1234b).	

	

Overweight	and	obesity	in	New	Zealand	children	

In	 children,	 height	 and	weight	 data	 collections	 for	 national	 statistics	 were	 sporadic	 and	 not	

comparable	 before	 ,--./-0.	 Mean	 BMI	 in	 children	 aged	 ,-!"	 years	 has	 been	 stable	 since	

!""#/"%,	 with	 no	 overall	 statistically	 significant	 difference,	 however	 there	 is	 an	 increasing	

trend	for	overweight	and	obesity	among	34-!"	year	olds	and	Māori	children	(Ministry	of	Health	

!"#$a).	There	is	little	difference	in	current	prevalence	of	overweight	and	obesity	by	sex	and	age	

group	 among	 children,	 but	marked	differences	 by	 ethnic	 group	 and	 socio-economic	 position	

measured	by	home	neighbourhood	deprivation	 (Figure	 ().	Māori	 children	have	 /.1	 times	 the	

risk	and	Pacific	children	/.1	 times	 the	 risk	of	obesity	 than	non-Māori	or	non-Pacific	children	

respectively,	 adjusting	 for	 any	 differences	 in	 age	 or	 sex	 in	 the	 sample	 (Ministry	 of	 Health	

!"#$a).	Children	 living	 in	 the	most	deprived	neighbourhoods	are	5.6	 times	more	 likely	 to	be	

obese	 than	 children	 living	 in	 the	 least	 deprived	 areas,	 after	 adjusting	 for	 age,	 sex	 and	 ethnic	

group	(Ministry	of	Health	1234a).		
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Figure	!:	Characteristics	of	children	aged	2-!"	years	in	+,!-/!/	classified	as	overweight	
or	obese	using	the	IOTF	cut-offs		

		

Notes:	Data	were	from	the	New	Zealand	Health	Survey	5678/7:.		Error	bars	are	)*%	confidence	
intervals	calculated	using	survey	sample	weights	(Ministry	of	Health	1234a).	

	

Overweight	and	obesity	in	New	Zealand	preschoolers	

The	only	preschool	body	size	measurement	data	before	the	NZ	Health	Survey	in	/001/03	came	

from	small	regional	research	studies.	The	Auckland	Birthweight	Collaborative	(ABC)	in	<==>-!"	

found	many	overweight	primary	school	aged	children	started	on	an	overweight	trajectory	early	

in	life	(Blair	et	al	*++,).	The	&'()/(+	NZ	Health	Survey	estimated	12,444	(!"."%)	!-!	year	olds	

are	overweight,	and	a	further	12,333	(5.2%)	are	obese	using	the	IOTF	cut-offs,	and	has	shown	

no	 statistically	 significant	 change	 in	 the	 past	 01	 years	 for	 this	 age	 group	 (Ministry	 of	Health	

!"#$a).		

The	 B&	 School	 Check	 of	 &-year-olds	began	 in	 ())*	 and	 have	 had	 increasing	 coverage	 rates;	

now	measuring	 the	height	and	weight	of	over	23%	of	5	year	olds	 in	New	Zealand.	There	has	

been	a	small	but	statistically	significant	decrease	from	3455/53	to	3457/58	 in	the	proportion	of	

children	classified	as	obese	at	their	B-	School	Check,	and	no	change	in	the	proportion	classified	



Chapter	)	–	Introduction	and	background	literature	

	

!"	

as	 overweight	 (Figure	 !).	 Note	 that	 these	 data	 use	 a	 different	 cut-off	 and	 has	 a	much	 larger	

sample	size	than	the	Health	Survey.		

	

Figure	!:	Children	at	B.	School	Check	classified	as	overweight	(above	the	:;st	centile)	
and	obese	(above	the	-.th	centile)	on	NZ-WHO	Growth	Chart	

	

Data	source:	Healthy	Families	Interim	Report	(Massey	University	Evaluation	Team	4567).		

Error	bars	are	)!%	confidence	intervals.	

	

Preliminary	analyses	of	the	B1	School	Check	data	(Shackleton	-./0)	found	a	decreasing	trend	

in	obesity,	noticeable	in	both	genders,	all	ethnic	groups	and	deprivation	levels,	but	the	largest	

relative	 decrease	 could	 be	 seen	 in	 the	most	 deprived	 groups,	 suggesting	 a	 small	 decrease	 in	

inequality	in	NZ’s	early	childhood	obesity	(Figure	().	
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Figure	!:	Children	categorised	as	overweight	and	obese	(56st	percentile	or	more)	in	the	
B"School	Check	at	"-years	old,	+,--/-+-!"#$/#&	

	

Data	 source:	N.	 Shackleton,	University	 of	Auckland,	 personal	 communication.	 Error	 bars	 are	
!"%	confidence	intervals.	
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Childhood obesity: the causes 

Conceptual	models	of	the	determinants	of	obesity	–	the	Six	Cs	

The	causes	of	obesity	are	complex.	The	Foresight	Programme	of	the	UK	Government	Office	for	

Science	 developed	 an	 obesity	 system	map	 in	 2334	 through	 a	multi-stakeholder	 process	 that	

contained	 *+,	 interconnected	 variables,	 highlighting	 feedback	 loops	 and	 points	 for	

intervention	(Butland	et	al	/001).	A	version	of	 this	system	map	is	presented	 in	Figure	!	with	

domains	of	influence	added	over	the	variables.	It	illustrates	the	complex	multifactoral	nature	of	

the	 systems	 that	 give	 rise	 to	 obesity	 and	 it	 has	 been	 used	 to	 stimulate	 discussion	 among	

relevant	 actors	 “ranging	 from	 multiple	 government	 departments	 to	 school	 age	 children”	

(Finegood	et	al	()*)).	

Figure	!:	Obesity	system	map	from	the	Foresight	Programme,	UK	Government	

	

	

A	useful	way	to	conceptualise	and	deal	with	the	complexity	of	risk	factors	for	childhood	obesity	

is	 to	 employ	 a	 framework,	 such	as	 that	proposed	by	Harrison	et	 al	 (9:;;).	The	Six	C’s	model	

("##$)	 provides	 a	 framework	 for	 researchers	working	 on	 the	 causes	 (aetiology)	 of	 childhood	

obesity,	moving	research	beyond	unidirectional,	bivariate	relationships	(i.e.	x	causes	obesity)	to	

incorporate	the	multitude	of	factors	operating	in	multiple	contexts	that	influence	child	growth	

and	development.	The	model	provides	 a	way	 to	 categorise	 the	 influences	within	 each	 sphere	
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through	the	layer	of	‘zones’	which	intersect	each	concentric	circle	with	the	exception	of	the	cell	

inner	 circle.	 Zone	 +	 and	 .	 are	 nutrition	 related	 (split	 into	 those	 factors	 which	 are	

resource/opportunity	 related,	 and	 those	 which	 are	 practices),	 zone	 4	 and	 5	 activity-related	

(also	 split	 into	 those	 factors	 which	 are	 resource/opportunity	 related,	 and	 those	 which	 are	

practices),	and	zone	0	which	is	about	personal	and	relational	attributes	(Figure	!).	

Figure	!:	The	Six	Cs	developmental	ecological	model	of	contributors	to	overweight	and	
obesity	in	children	(Harrison	et	al.,	4566)	

	

	

Although	 detailed,	 this	 model	 was	 not	 intended	 to	 be	 an	 exhaustive	 list	 of	 all	 the	 factors	

influencing	childhood	obesity,	but	instead	aimed	to	draw	attention	to	the	many	obesity-related	

aspects	of	a	child’s	life	that	may	be	modifiable	(i.e.	policy-amenable).	Harrison	et	al.	("#$$)	state	

that	 the	 model	 can	 be	 adapted	 to	 any	 stage	 of	 development	 from	 infancy	 through	 to	

adolescence.	

As	 a	 first	 stage	 in	 developing	 a	 preschool	 version	 of	 the	 Six	 Cs,	 bulleted	 below	 are	 the	 key	

independently-associated	 determinants	 of	 early	 childhood	 overweight	 found	 in	 the	

international	 literature,	 along	 with	 any	 known	 NZ	 research	 on	 each	 topic,	 ordered	 by	 each	
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concentric	circle	of	the	model.	Only	determinants	likely	to	be	relevant	for	preschool	children	in	

NZ	(the	children	for	which	this	thesis	is	focussed	on)	have	been	included.	

Cell-level	(genetic	and	biological	determinants)	

• Genetically-inherited	factors	and	gene-environment	interaction	(epigenetics)	(Qi	and	

Cho	%&&';	Gluckman	%&1%;	Berry	et	al	*+,-).	

• Maternal	pre-pregnancy	overweight	(Hawkins	et	al	2334;	Bider-Canfield	et	al	+,-.;	

Blair	et	al	)**+).	

• Maternal	smoking	during	pregnancy	(Hawkins	et	al	6778;	Carter	67;<;	Dubois	and	

Girard	'(()).	

• Maternal	diet	and	weight	gain	during	pregnancy	(Bider-Canfield	et	al	+,-.).	

• Birthweight	(Hawkins	et	al	1223;	Dubois	and	Girard	122;).	

• Rapid	weight	gain	soon	after	birth	(Blair	et	al	*++,).	

• Microbiome	and	body	metabolism	(Devaraj	et	al	!"#$).	

• Ethnicity	(Hawkins	et	al	1223;	Carter	1278).	

Child-level	(individual	behavioural	determinants)	

• Self-regulation	(Anderson	et	al	-./0a;	Anderson	and	Keim	-./5).	

• Sleep	duration	and	bedtime	(Li	et	al	,-./;	Anderson	et	al	,-.6a;	Speirs	et	al	,-.9;	

Sijtsma	et	al	+,-.;	Carter	+,-2).	

• Sedentary	behaviours,	TV/screen	use	(Hawkins	et	al	;<<=;	Fuller-Tyszkiewicz	et	al	

!"#!;	Lumeng	et	al	!""/;	Marsh	et	al	!"#4;	LeBlanc	et	al	!"#!;	Wu	et	al	!"#!;	Blair	et	al	

!""#).	

• Physical	activity	levels	(Oliver	et	al	0112;	Timmons	et	al	0180).	

• Dietary	intake	and	pattern	(Ambrosini	et	al	4567;	Bell	et	al	456:;	Millar	et	al	456:).	

• Sugar-sweetened	beverage	consumption	(Flores	and	Lin	789:a;	Malik	et	al	789:;	Flores	

and	Lin	'()*b;	DeBoer	et	al	'()*).	

• Food	preferences,	pickiness,	liking	for	sweet/high	fat	foods	(often	cited	in	qualitative	

studies,	but	not	associated	with	BMI	in	quantitative	studies)	(Mazarello	Paes	et	al	-./0)	

• Externalizing	and	internalizing	behaviour	(Camfferman	et	al	,-./).	

• Psychological	stress	or	adverse	life	events	(Gundersen	et	al	6788;	Pervanidou	and	

Chrousos	()*+).	

Clan-level	(family	and	household	determinants)	

• Maternal	overweight	and	body	image	dissatisfaction	(Hawkins	et	al	9::;;	Duchin	et	al	

!"#$;	Rodgers	et	al	!"#1;	Flores	and	Lin	!"#1b;	Wang	et	al	!"#8).	
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• Paternal	overweight	(Hawkins	et	al	3445;	Dubois	and	Girard	344<;	Wang	et	al	34>?).	

• Infant	feeding	behaviours,	breastfeeding,	age	of	introduction	to	solids	etc.(Hawkins	et	

al	$%%&;	Arenz	et	al	%&&').	

• Parental	feeding	style,	responsiveness,	coercion,	dietary	restriction,	food	as	rewards,	

rules	etc.(DiSantis	et	al	0122;	Pinard	et	al	0120;	Lumeng	et	al	0120;	Haszard	et	al	0120;	

Haszard	et	al	+,-.;	Collins	et	al	+,-4;	Saltzman	et	al	+,-7).	

• Parenting	style,	warmth,	attachment	and	routines	(Anderson	and	Whitaker	89::;	

Anderson	and	Whitaker	/010;	Hancock	et	al	/016;	Jones	and	Fiese	/016;	Bekelman	et	al	

!"#$;	Sleddens	et	al	!"##;	Shloim	et	al	!"#3;	Vollmer	and	Mobley	!"#9).	

• Parental	perceptions	of	overweight	(Heimuli	/010;	Mazarello	Paes	et	al	/019).	

• Parental	health	and	nutrition	literacy,	and	feelings	of	self-efficacy	in	being	able	to	effect	

child	weight	(Pocock	et	al	+,-,).	

• Maternal	education	(Chung	and	Romney	5675).	

• Maternal	hours	of	work,	which	may	reflect	a	lack	of	time	for	food	preparation	and	

planned	child	activity(Hawkins	et	al	-../;	Champion	et	al	-.6-;	Fertig	et	al	-../;	

Mazarello	Paes	et	al	,-./).	

• Maternal	wellbeing,	depression	or	psychological	distress	(O'Connor	et	al	9:;<;	

Ramasubramanian	et	al	'()*;	Wang	et	al	'()*).	

• Having	a	sole	parent	(Hawkins	et	al	-../).	

• Family	eating	patterns	and	behaviours	and	adult	role	modelling	of	healthy	eating	(e.g.	

eating	breakfast,	family	meals	seated	together	at	table,	food	preparation	at	home,	eating	

out/takeaways,	availability	of	‘junk’	food	in	the	home)	(Ostbye	et	al	+,-.;	Pinard	et	al	

!"#!;	Dubois	et	al	!""0;	Mazarello	Paes	et	al	!"#5;	Ong	et	al	!"#5;	Valdés	et	al	!"#<).	

• Family	physical	activity	and	screen	use,	rules	and	media	equipment	in	the	home		

(Pinard	et	al	'()';	Dubois	et	al	'((1;	Sijtsma	et	al	,-./;	Tiberio	et	al	,-./)		

• Access	to	a	garden	(Hawkins	et	al	-../).	

• Family	food	poverty	(Smith,C.,Parnell,W.,Brown,R.	<=>=;	Jansen	et	al	<=>B;	Metallinos-

Katsaras	et	al	)*+)).	

• Household	poverty	or	material	disadvantage	(Lee	et	al	./01;	Cameron	et	al	./07;	Chung	

and	Romney	*+,*).	

Community-level	(excluding	the	ECE	environment)	

• The	retail	food	environment	(number	of	supermarkets,	local	shops/dairies,	fast-food	

outlets)(Sushil	et	al	,-./;	Carroll-Scott	et	al	)*!";	Newman	et	al	-.!").	

• Food	advertising	which	increases	‘pester	power’(Mazarello	Paes	et	al	-./0).	



Chapter	)	–	Introduction	and	background	literature	

	

!"	

• Built	public	spaces,	playgrounds	and	parks,	opportunities	for	play,	walks	and	adventure	

(Christian	et	al	-./0;	Dunton	et	al	-..5;	Carroll-Scott	et	al	)*+,).	

• Disadvantaged	neighbourhood,	crime	and	safety	concerns	(Hawkins	et	al	-../;	Chung	

and	Romney	*+,*).	

Country-level	(political	and	economic	determinants)		

• Regulations	and	voluntary	codes	of	practice	regarding	marketing,	sponsorship	and	food	

advertising	to	children	(Cairns	et	al	./01;	Vandevijvere	and	Swinburn	./0:;	Boyland	et	

al	$%&';	Morton	et	al	$%%/;	Jenkin	et	al	$%&';	Chung	and	Romney	$%&$).	

• Transport	regulations,	support	for	cycling,	public	transport	and	recreation	(Chung	and	

Romney	()*().	

• Price	and	availability	of	healthy	food;	NZ	currently	does	not	have	a	tax	on	sugary	drinks	

or	any	subsidises	on	healthy	food.	The	average	cost	of	meals	for	children	in	NZ	may	

compromise	access	to	nutritious	food	for	children	in	low	income	families	(Hopgood	et	

al	$%&%;	Mazarello	Paes	et	al	+,-.;	Morrissey	et	al	+,-3;	Chung	and	Romney	+,-+).	

• Welfare/tax	benefits	or	vouchers	for	mothers	of	young	children	such	as	WIC,	

SNAP/Food	stamps	in	the	USA	that	affect	family’s	household	food	budget	(Simmons	et	

al	$%&$;	Sekhobo	$%&.;	Woo	Baidal	et	al	!"#$).		

Culture-level	(cultural	and	societal	determinants)		

• Social	norms	around	‘treats’	for	children	and	celebratory	foods	(Mazarello	Paes	et	al	

!"#$;	Petrunoff	et	al	!"#1).	

• Ethnicity	and	culture:	People	in	NZ	with	Pacific	ancestry	have	the	highest	rates	of	

obesity.	Aside	from	genetic	determinants	mentioned	earlier,	some	aspects	of	Pacific	

culture	may	impact	on	food	habits,	routines,	and	choices	(Teevale	et	al	)*+*;	Office	of	

the	Auditor	General	/012).	Additionally,	for	some	migrant	cultures,	acculturation	to	a	

‘Western	diet’	can	increase	body	size	(Delavari	et	al	+,-.).	Māori,	the	indigenous	

peoples	of	Aotearoa/NZ,	have	the	second	highest	rates	of	obesity.	Historical	trauma	as	a	

results	of	colonisation,	urbanisation	and	assimilation	practices,	plus	experiences	of	

racism,	may	have	all	an	impact	on	body	size	of	parents	which	in	turn	can	affect	their	

children	(Grant	et	al	*+,+;	Stoner	et	al	*+,0;	Bell	et	al	*+,2;	Harris	et	al	*+,*).	

• The	valuing	of	economic	growth,	which	leads	to	consumerism	and	over	consumption	

(Egger	et	al	*+,*;	Chung	and	Romney	*+,*).	

• Liberal	countries	with	free	market	economies	experience	the	highest	overall	level	of	

obesity	and	rates	of	obesity	growth	(Offer	et	al	*+,+;	Schrecker	and	Banbra	*+,6;	Egger	

et	al	&'(&;	De	Vogli	et	al	'()*).	Schreker	and	Bambra	(0123)	argue	that	neoliberalism	is	



Chapter	)	–	Introduction	and	background	literature	

	

!"	

a	“critical	upstream	influence”	which	amplifies	the	influence	of	the	food	industry	

(resulting	in	the	growth	of	processed	foods	and	heavy	marketing),	increases	food	

poverty	and	unequal	access	to	healthy	food,	economic	insecurity	and	increases	

inequality	which	lead	to	stress.	Liberal	capitalism	also	results	in	a	preferencing	of	

business	over	public	health	and	wellbeing	concerns.		

Interaction	 and	 cumulative	 risk	 (the	 effect	 of	 time)	 between	 factors	 and	

between	ecological	layers	in	the	Six	C’s	model	

The	determinants	 for	obesity,	bulleted	above,	do	not	operate	alone	but	often	cluster	and	can	

operate	in	a	cumulative	way	over	time,	which	is	represented	by	arrows	between	the	spheres	and	

the	arrow	at	 the	bottom	of	Harrison	et	al.’s	Six	Cs	model.	To	 test	 this	 theoretical	hypothesis,	

Fiese	et	al	(*+,*)	studied	the	cumulative	effects	of	family	level	and	socio-economic	risk	factors	

in	 relation	 to	 child	 BMI.	 Children	 who	 simultaneously	 experienced	 risks	 in	 the	 domains	 of	

family	mealtimes	 and	 neighborhood	 poverty	 were	 the	most	 likely	 to	 have	 unhealthy	 weight	

(Fiese	et	al	*+,*).		

The	WHO	Commission	on	Ending	Childhood	Obesity	noted	that	obesity	occurs	when	a	child	

has	an	“inadequate	behavioural	and	biological	responses”	to	an	“unhealthy	environment,	often	

called	 the	 obesogenic	 environment”	 (World	 Health	 Organization	 2345);	 a	 statement	 which	

acknowledges	 all	 levels	 in	 the	 ecological	 model.	 This	 idea	 has	 been	 elsewhere	 described	 as	

‘ecological	rationality’;	when	a	person	makes	a	sensible	choice	in	environments	for	which	their	

decision-making	heuristics	are	well	suited	(Todd	and	Gigerenzer	./0.).	The	authors	argue	that	

average	 body	 size	 has	 so	 rapidly	 increased	 because	 our	 heuristics	 no	 longer	 suit	 the	

environment	we	live	in.	The	recent	advent	of	an	obesogenic	environment	(with	easily	accessible	

highly	 processed	 food	 and	 limited	 opportunity	 for	 incidental	 exercise)	 has	 outstripped	 our	

ecological	reason,	in	the	sense	that	traditional	cues	or	norms	(e.g.	consume	large	quantities	of	

fat	or	sugar	in	the	rare	moments	they	are	available	and	rest	when	you	get	a	break	from	physical	

labour)	are	poorly	suited	to	modern	life	(Hawkes	et	al	+,-.).		
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Childhood obesity: the solutions 

“The	 challenge	 we	 confront	 is	 like	 a	 flood:	 a	 constant	 flow	 of	 marketing	 and	 technological	
advance…	 [which	 creates]	 the	 obesogenic	 environment.	We	 need	 to	 add	 sandbags	 to	 the	 levee.	
There	are	no	quick	fixes;	no	one	thing	that	will	stop	the	flood.	We	need	to	pile	up	the	sandbags.”	

	David	Katz,	presentation	to	the	NZ	Nutrition	Foundation,	Auckland,	+,	Oct	/,01.	

	

A	multi-sectoral	approach	with	multiple	interventions	

The	 solution	 to	 childhood	 obesity	 is	 clearly	 not	 straightforward	 given	 the	 myriad	 of	

contributing	factors	outlined	above.	The	seemingly	simple	solution	of	telling	a	parent	that	their	

overweight	 preschooler	 needs	 to	 “eat	 less,	 move	 more”	 does	 not	 take	 into	 account	 the	

multitude	of	social,	cultural,	economic	and	environmental	reasons	why	that	advice	is	not	easy	

to	 follow,	 and	 has	 unsurprisingly,	 been	 ineffective.	 Although	 studies	 generally	 find	 the	

individual	 and	 family-level	 factors	 of	 the	 ecological	 systems	model	 have	 the	most	 statistical	

impact	 on	body	 size	 outcomes	during	 early	 childhood	 (Hawkins	 et	 al	 -../;	Boonpleng	 et	 al	

!"#$;	Ohri-Vachaspati	et	al	,-./),	the	modifiability	of	these	factors	in	research	to	date	has	been	

variable,	both	internationally	and	in	NZ	intervention	studies	(Taylor	et	al	+,-.;	Fangupo	et	al	

!"#$;	Bekelman	et	al	!"#/).	

Improving	 nutrition-related	 behaviours	 of	 young	 children	 in	 the	 home	 setting	 has	 proved	

difficult.	 Fangupo	 et	 al.’s	 large	 randomized	 control	 trial	 offering	 NZ	 parents	 additional	

information	and	support	on	nutrition,	activity	and	sleep	in	the	first	56	months	of	their	child’s	

life,	 above	 the	 usual	 care	 of	 six	 visits	 from	Well	 Child	 Tamariki	 Ora	 providers,	 showed	 no	

difference	 in	 several	 eating	 behaviours	 (including	 offering	 fruit	 and	 vegetables,	 family	

mealtimes,	eating	in	front	of	the	TV)	and	only	slight	differences	in	feeding	practices	at	7	years	

(more	child	control	and	less	pressure	to	eat)	(Fangupo	et	al	-./0).	These	results	were	consistent	

with	 similar	 trials	 in	 Australia.	 The	 authors	 conclude	 that	 “…interventions	 that	 focus	 on	

education	 and	 support	 do	 not	 appear	 to	 be	 sufficient	 to	 modify	 parent	 feeding	 and	 infant	

eating,	 and	 therefore	 a	 different	 approach	 is	 required	 in	 future	 early	 life	 interventions”	

(Fangupo	et	al	-./0).		

By	contrast,	many	elements	of	the	early	childhood	education	environment	are	modifiable	and	

have	 been	 shown	 to	 improve	 child	 nutrition	 and	 activity	 levels.	 Specific	 research	 on	 the	

modifiable	elements	of	the	ECE	activity	and	nutrition	environment	are	detailed	in	Chapters	*	

and	 %	 respectively,	 but	 in	 summary,	 a	 systematic	 review	 found	 23	 separate	 interventions	 in	

childcare	 settings	 which	 have	 tested	 their	 reduction	 on	 child	 overweight	 and	 obesity,	 most	

focusing	 on	 improving	 child	 physical	 activity	 and	 diet	 (Sisson	 et	 al	 ,-./a).	 The	 authors	
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conclude	 that	 obesity	 and	 obesogenic	 behaviours,	 including	 physical	 activity,	 dietary	

behaviours	and	screen	time,	can	be	impacted	by	health	behaviour	interventions	in	the	childcare	

setting.	 The	 review	 noted	 that	 centre	 policies	 and	 practices	 can	 also	 be	 improved	 by	

intervention,	demonstrating	the	environment	is	amendable	to	change,	although	environment-

level	 only	 interventions	had	 less	 impact	on	 child	health	behaviour	outcomes	 than	 those	 that	

specifically	 included	 child-level	 interventions	 (Sisson	 et	 al	 ,-./a).	 Additionally,	 an	 umbrella	

review	 of	 systematic	 reviews	 to	 determine	 the	 effectiveness	 of	 centre-based	 childcare	

interventions	 to	 improve	 child	 nutrition	 and	 activity	 concluded	 that,	 despite	 modest	 effect	

sizes,	there	were	several	promising	modifiable	policies	and	practices.	To	improve	child	physical	

activity,	the	review	notes	ECE	services	should	reduce	playground	density,	provide	portable	play	

equipment,	 increase	 opportunities	 for	 children	 to	 participate	 in	 structured	 physical	 activity,	

and	provide	staff	with	training.	To	improve	child	diet,	the	review	found	evidence	that	involving	

parents	 in	nutrition	 interventions	and	modifying	ECE	centre	nutrition	policies	and	menus	 so	

that	they	were	consistent	with	dietary	guidelines,	were	the	most	effective	interventions	(Stacey	

et	al	&'()).	

New	Zealand’s	approach	to	prevention	of	childhood	obesity	in	789:/9<		

In	$%&'/&)	when	this	thesis	began,	childhood	obesity	prevention	was	emerging	again	as	a	policy	

issue,	 following	 a	 four-year	 hiatus	 period	 under	 a	 National-led	 government.	 The	 previous	

Labour-led	government’s	Healthy	Eating–Healthy	Action:	Oranga	Kai–Oranga	Pumau	(HEHA)	

obesity	 prevention	 strategy	 had	 been	 dismantled,	 the	 healthy	 food	 in	 schools	 policy	 (NAG$)	

rescinded,	 and	 associated	 community	 interventions,	 even	 those	 with	 promising	 evaluations,	

had	 lost	 their	 funding	 (Swinburn	 and	Wood	 ./01).	 A	 review	 of	 obesity	 prevention	 policy	 in	

Australia	and	NZ	concluded	that	by	4564	the	two	Governments	had	“a	world	view	dominated	

by	 individual	 responsibility	 and	choice…	perpetuating	 the	current	 conditions	 that	 are	driving	

obesity.	However,	mostly	it	seems	that	the	food	industry	has	become	both	heavily	embedded	in	

the	policymaking	process	(despite	the	glaring	conflicts	of	 interest)	and	enormously	successful	

at	 applying	 lobbying	 pressure	 to	 keep	 healthy	 food	 policies	 off	 the	 agenda”	 (Swinburn	 and	

Wood	 %&'().	 In	 %&'(,	 the	 NZ	 Medical	 Association	 issued	 a	 policy	 briefing	 document	 that	

strongly	criticised	the	lack	of	action,	especially	given	that	the	country	has	“the	fortune	of	being	

home	to	some	of	the	world’s	 leading	experts	on	nutrition	and	obesity”	(New	Zealand	Medical	

Association	'()*)	.		

A	community-based	prevention	policy	Healthy	Families	New	Zealand	was	announced	in	,-./,	

to	 be	piloted	 in	 +,	 sites	 around	 the	 country	with	 funding	 allocated	 to	programmes	 from	 the	

May	 %&'(	 budget.	 The	 Childhood	 Obesity	 plan	 (discussed	 in	 Chapter	 &)	 had	 not	 yet	 been	

released.	 The	 main	 avenue	 for	 health	 promotion	 to	 families	 of	 young	 children	 was	 (and	
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remains)	 the	Well	 Child	 Tamariki	 Ora	 programme,	 which	 delivers	 :;	 free	 health	 checks	 for	

children	in	their	first	-	years	of	life,	including	a	0-!	year	and	a	%	year	assessment	called	the	B%	

School	Check.	Breastfeeding	and	nutrition	education	and	resources	supplied	to	parents	at	the	

Well	 Child	 checks	 are	 important	 for	 obesity	 prevention,	 and	 the	 monitoring	 of	 body	 size	

measurements	allows	for	early	intervention	and	referral	to	other	agencies	or	programmes	when	

necessary	(described	below).		

A	 stocktake	 of	 community	 physical	 activity	 and	 nutrition	 activities	 in	 the	 Draft	 Metro-

Auckland	Healthy	Weight	Action	Plan	for	Children	found	few	obesity	prevention	programmes	

relevant	to	under	five-year	olds,	but	included	the	following	operating	in	ECE	settings:	

• the	Healthy	Heart	Award	(Heart	Foundation)	

• Fuelled&Life	(Heart	Foundation)	

• Enviroschools	

• Maara	Kai	(administered	by	the	Ministry	of	Māori	Development	Te	Puni	Kōkiri)	and	

Gardens	for	Health	(Diabetes	Project	Trust)	providing	financial	assistance	or	advice	to	

set	up	sustainable	community	gardens	

• He	Oranga	Poutama	(Sport	Waitakere)	encouraging	participation	and	leadership	of	

Māori	in	sport	and	traditional	physical	activity	

• Play	Ball	(private	company	delivering	movement	skills	training).	

The	 Waikato	 DHB	 area	 (not	 covered	 in	 the	 Auckland	 stocktake)	 have	 all	 of	 the	 above	

programmes	for	ECE	services	and	also	the	Under	6	Energize	pilot	(run	by	Sport	Waikato)	which	

started	 in	 July	 ,-./	 for	 centres	 with	 a	 high	 proportion	 of	 Māori	 or	 children	 living	 in	 low	

socioeconomic	 communities.	 Under	 /	 Energize	 currently	 supports	 676	 ECE	 services	 in	 the	

Waikato	 to	 “embrace	 a	 healthy	 eating	 philosophy	 and	 through	 a	 needs	 analysis	 process	 to	

develop	physical	activity	action	plans”	(Sport	Waikato	,-./).		

Intervention	and	treatment	for	children	under	five	with	obesity	

Primary	healthcare	providers	(GPs	and	practice	nurses)	are	the	usual	point	of	contact	with	the	

health	system	for	young	children	in	NZ,	with	..%	of	!-!	year	olds	visiting	their	GP	clinic	in	the	

past	twelve	months	(Ministry	of	Health	1234a).	New	clinical	guidelines	for	weight	management	

in	$-!"	year	olds	were	released	in	/0!1,	which	stressed	the	importance	of	 intervening	early	 in	

life	 through	 specific	weight	management	plans	 for	 children	under	 five-years	 old	 so	 that	 they	

can	 ‘grow	into’	 their	body	size	rather	 than	 ‘lose	weight’	(Ministry	of	Health	1234b).	The	Well	

Child	 Tamariki	 Ora	 health	 checks	 described	 above	 are	 additional	 appointments	 with	 health	

professionals	where	childhood	obesity	may	be	recognised	and	referrals	made	for	follow-up	care.	

A	BMI	above	the	-.st	centile	is	the	current	prompt	for	the	Well	Child	Tamariki	Ora	practitioner	
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to	provide	 additional	 advice	 on	healthy	eating	 and	 active	 lifestyle,	 and	 a	BMI	 above	 the	67th	

centile	is	when	a	child	should	be	referred	to	their	GP	or	a	programme	if	available	(Ministry	of	

Health	 ()*+).	 The	 Government	 has	 set	 a	 target	 that	 by	 December	 3456,	 89%	 of	 children	

identified	as	obese	at	their	B(	School	Check	will	be	offered	a	referral	for	clinical	assessment	and	

family-based	nutrition,	activity	and	lifestyle	interventions.	

The	main	weight	management	 programme	 subsidised	 by	 the	 government	 for	 children	 is	 the	

Green	Prescription	 (GRx)	Active	 Families	where	 families	 set	 goals	with	 a	 health	 promoter	 to	

improve	their	nutrition	and	activity	together,	but	presently	the	child	has	to	be	school-aged	to	

be	eligible.	A	recent	study	of	345	parents	participating	in	Active	Families	reported	that	5<%	felt	

their	child’s	health	and/or	fitness	had	improved	since	taking	part	in	the	programme,	with	88%	

of	these	positive	improvements	including	that	the	child	had	lost	weight	(Research	New	Zealand	

Ltd	 %&'().	 A	 stocktake	 of	 community	 physical	 activity	 and	 nutrition	 activities	 in	 the	 Draft	

Metro-Auckland	Healthy	Weight	 Action	 Plan	 for	 Children	 found	 no	 family-based	 combined	

nutrition	and	activity	programmes	available	for	families	with	children	aged	under	five	years	in	

the	 three	District	Health	 Board	 areas	 (Auckland,	Counties	Manukau	 and	Waitemata	District	

Health	Boards	Draft	version,	3456).	The	only	place	children	under	>	years	old	could	be	referred	

aside	 from	the	GP	was	 the	Nutrition	and	Dietetic	Clinic	at	University	of	Auckland,	where	=th	

year	dietetic	students	provide	dietetic	assessment	and	intervention	under	the	supervision	of	a	

NZ	 registered	dietitian	 (Auckland,	Counties	Manukau	 and	Waitemata	District	Health	Boards	

Draft	version,	./01).		

Parents	of	children	with	obesity	need	compassionate	appropriate	assistance	to	make	changes	in	

their	 lives	 that	 will	 benefit	 themselves	 and	 their	 children’s	 health,	 but	 questions	 have	 been	

raised	 about	 whether	 ‘lifestyle’	 interventions	 are	 ethical	 (Chaufan	 et	 al	 &'();	 Burrows	 and	

McCormack	 *+,-)	 and	 if	 they	 can	 be	 effective	 without	 also	 addressing	 the	 obesogenic	

environment	 through	 appropriate	 regulatory	 responses	 (Walls	 et	 al	 )*++).	Walls	 et	 al.	 (*+,,)	

point	 out	 that	 community-based	 interventions	 are	 variable	 in	 the	 emphasis	 they	 put	 on	

individual	behavioural	change,	weight	loss	and	body	image,	but	most	risk	stigmatizing	people	

with	 obesity	 even	 further	 and	 have	 had	 limited	 success.	 The	 first	 Lancet	 Series	 on	 Obesity	

states	that	individual	behavioural	programmes	may	be	a	necessary	response	(or	counteraction)	

to	 rising	 levels	 of	 obesity,	 but	 they	 do	 not	 address	 the	 underlying	 drivers	 of	 the	 epidemic	

(Swinburn	 et	 al	 ./00).	 Swinburn	 et	 al.	 argue	 that	 policy	 interventions	 aimed	 at	 changing	 the	

fundamental	 policy	 and	 economic	 systems	 that	 enable	 and	 promote	 high	 growth	 and	

consumption,	 and	 aimed	 at	 altering	 the	 food	 supply	 and	marketing	will	 be	most	 effective	 at	

reducing	population-level	obesity	(Figure	)).	
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Figure	!:	Framework	to	categorise	obesity	determinants	and	solutions	(Swinburn	et	al	
!"##)		

	

 

Early childhood education: part of the cause or solution to 

childhood obesity? 

A	Cochrane	Review	of	interventions	for	preventing	obesity	in	children	(Waters	et	al	*+,,)	and	

the	US	Government	 (Centres	 for	Disease	 Control	 July	 1234)	have	 placed	 ECE	 services	 at	 the	

heart	of	an	effective	response	to	early	childhood	obesity.	In	Figure	!,	early	childhood	education	

services	 are	 an	 environmental	 moderator,	 that	 is,	 an	 environment	 which	 can	 amplify	 or	

attenuate	the	drivers	of	the	obesity	epidemic.	As	such,	they	are	positioned	as	a	setting	for	both	

policy	 interventions	 and	 health	 promotion	 programmes/social	 marketing,	 and	 could	 be	

presumed	to	have	a	moderate	effect	according	to	Swinburn	et	al’s	(6788)	theoretical	framework.	

The	World	Health	Organization’s	final	report	on	Ending	Childhood	Obesity	("#$%)	has	directly	

encouraged	action	from	the	ECE	sector,	positioning	them	as	part	of	the	solution	to	childhood	

obesity.	They	recommend	governments:	

• !.#	Require	settings	such	as	schools,	child-care	settings,	children’s	sports	facilities	

and	events	to	create	healthy	food	environments	

• !.#	Ensure	only	healthy	foods,	beverages	and	snacks	are	served	in	formal	child	care	

settings	or	institutions	

• !.#$	Ensure	food	education	and	understanding	are	incorporated	into	the	curriculum	

in	formal	child-care	settings	or	institutions	
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• !.##	Ensure	physical	activity	is	incorporated	into	the	daily	routine	and	curriculum	in	

formal	child-care	settings	or	institutions	

Some	of	 the	 recommendations	 aimed	at	 the	 school	 setting	 are	 arguably	 also	 relevant	 to	ECE	

services	in	the	NZ	context:	

• !.!	Ensure	that	adequate	facilities	are	available	on	school	premises…	for	physical	

activity	during	recreational	time…	

• !.#	Eliminate	the	provision	or	sale	of	unhealthy	foods,	such	as	sugar-sweetened	

beverages	and	energy-dense,	nutrient	poor	foods,	in	the	school	environment	

• !.#	Ensure	access	to	potable	water	in	schools	

Many	of	 the	 remaining	 recommendations	 in	 the	World	Health	Organization’s	 final	 report	on	

Ending	 Childhood	 Obesity	 include	 additional	 functions	 appropriate	 to	 ECE	 services.	 For	

example,	 they	 could	 improve	 the	 nutritional	 literacy	 and	 skills	 of	 parents	 and	 caregivers,	

ensuring	 appropriate	messages	 regarding	 the	 benefits	 of	 breastfeeding,	 appropriate	 nutrition	

and	 portion	 size,	 physical	 activity,	 sleep	 behaviours	 and	 use	 of	 screen-based	 entertainment.	

Early	 education	 settings	 could	 also	 assist	 with	 increased	 access	 to	 healthy	 food	 in	

disadvantaged	 communities	 and	 provide	 food	 preparation	 class	 for	 parents	 and	 caregivers	

(World	Health	Organization	2345).		

Although	 the	 WHO	 recommendations	 are	 primarily	 directed	 at	 governments–requiring	

leadership,	monitoring	and	accountability	systems–the	Commission	stress	that	the	response	to	

the	 complex	 issue	 of	 childhood	 obesity	 must	 involve	 actors	 at	 all	 levels	 of	 society	 (World	

Health	 Organization	 /012).	 An	 appropriate	 response	 from	 the	 ECE	 sector	 to	 the	 issue	 of	

childhood	obesity,	placing	them	at	the	heart	of	the	solution,	has	now	been	articulated	by	the	

WHO.	What	 remains	 to	be	 seen	 is	whether	 significant	buy-in	 can	be	achieved	 to	 implement	

these	recommendations	and	what	barriers	remain	to	implementation	of	the	recommendations.	

Skouteris	et	al.	 (/012)	state	that	current	ECE	“pedagogical	development	 in	obesity	prevention	

remains	 limited”	 and	 there	 are	 a	 substantial	 number	 of	 studies	 implicating	 ECE	 services	 as	

adding	 to,	 or	 at	 least	 maintaining,	 levels	 of	 childhood	 overweight	 (described	 below).	 This	

tension	between	ECE	as	a	possible	contributor,	and	also	promising	solution,	to	early	childhood	

obesity	is	woven	through	the	thesis.	

The	association	between	childcare	and	obesity		

Research	 linking	 childcare	with	 childhood	 obesity	 is	 relatively	 new,	with	 studies	 in	 this	 area	

only	conducted	since	-../	and	all	with	observation	designs	(longitudinal	cohort,	case-control	

or	cross-sectional).	The	first	systematic	review	on	the	 link	between	childcare	and	obesity	was	

published	 in	 $%&'	 reviewing	 &-	 studies	 from	 5	 high-income	 countries	 (Alberdi	 et	 al	 ,-./).	
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Alberdi	 et	 al.	 (-./0)	 concluded	 that	 overall	 there	 was	 evidence	 of	 an	 association	 between	

childcare	 and	 childhood	 overweight	 and	 obesity,	 noting	 that	 this	 environment	may	 promote	

excessive	weight	 gain	 in	 early	 childhood	 because	 childcare	 providers	may	 be	 less	 likely	 than	

parents	 to	encourage	healthful	nutrition	and	physical	activity	behaviours.	The	review	authors	

noted	 that	 there	may	be	a	 ‘protective’	 effect	 in	 regulated,	high-quality	environments,	 such	as	

found	 in	 the	 US	 Head	 Start	 programmes,	 due	 to	 decreased	 exposure	 to	 home	 obesogenic	

environments	 and	 increased	 exposure	 to	 healthy	 behaviours	 and	 nutrition	 in	 the	 ECE	

environment.	 However,	 the	 vast	 majority	 of	 the	 studies	 in	 the	 review	 did	 not	 contain	 any	

measures	 of	 the	 quality	 of	 nutrition-	 or	 activity-related	 policies	 or	 practices	 within	 the	 ECE	

settings.	 Overall,	 informal	 care	 (both	 by	 relatives	 and	 non-relatives)	 had	 the	 highest	 risk	 of	

obesity,	 with	 grandparent	 care	 linked	 to	 an	 early	 introduction	 to	 solids	 and	 less	 physical	

activity	(Tanskanen	./01,	Benjamin	et	al	./07).	Studies	showing	associations	between	childcare	

and	an	increased	risk	of	obesity	tended	to	be	in	samples	with	highly	educated	mothers	(Pearce	

et	al	&'(';	Tanskanen	()*+).	

A	 narrative	 review	 of	 associations	 between	 the	 type	 of	 childcare	 and	 risk	 of	 childhood	

overweight	and	obesity	was	published	 later	 in	4567,	and	included	6:	studies	 from	7	countries	

with	 only	 *	 studies	 overlapping	 with	 the	 Alberdi	 review	 (Swyden	 et	 al	 )*+,).	 Most	 (n=+4)	

studies	in	this	review	were	focused	on	child-care	centre	and/or	preschool	(rather	than	informal	

care)	and	the	majority	(n=2)	found	no	association	between	centre	usage	and	weight	outcomes.	

The	 studies	 that	 did	 report	 an	 association	 had	 relatively	 socio-economically	 and/or	 racially	

homogeneous	 populations,	 or	 observed	 associations	 among	 sub-populations	 based	 on	 family	

dynamics	 (e.g.,	 two-parent	 households,	mothers	who	work	 full-time).	 The	 three	 studies	 that	

included	more	proximal	measures	of	obesity	risk	(e.g.	diet,	physical	activity)	found	significant	

associations	 of	 frequent	 consumption	 of	 soft	 drinks,	 fast	 food	 and	 juice,	 infrequent	

consumption	 of	 vegetables,	 television	watching,	 and	 physical	 activity	with	 increased	 odds	 of	

overweight	 and	 obesity,	 regardless	 of	 childcare	 setting.	 Swyden	 et	 al.	 (789:)	 also	 noted	 the	

protective	effect	of	Head	Start,	with	three	of	eight	studies	finding	a	negative	association	for	the	

entire	 sample,	 and	 two	 finding	a	negative	association	 in	 subsamples.	The	authors	 concluded:	

“The	variability	in	findings	provides	limited	evidence	that	the	type	of	childcare	contributes	to	

the	etiology	of	obesity,	and	suggests	other	factors	may	be	involved”	(Swyden	et	al	,-./).	

Another	 systematic	 review	 was	 published	 in	 6789,	 investigating	 associations	 between	 type,	

intensity	and	age	at	commencement	of	childcare	and	childhood	overweight	and	obesity	(Black	

et	al	&'()).	In	total,	*+	studies	were	included,	most	of	which	had	been	included	in	the	Alberdi	

or	Swyden	reviews	but	with	five	additional	studies.	Black	et	al.	found	informal	care	before	the	

age	of	 three,	especially	by	a	relative,	was	associated	with	 increased	risk	of	overweight/obesity	
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(even	 at	 low	 intensity).	 Higher	 intensity	 childcare	 (of	 any	 type	 including	 centre-based)	

especially	when	 commenced	 before	 one	 year	 of	 age,	 increased	 overweight/obesity	 risk.	 Later	

centre-based	 care	 at	 *	 or	 ,	 years	 of	 age	 was	 associated	 with	 decreased	 risk	 of	

overweight/obesity,	 with	 a	 protective	 effect	 more	 marked	 in	 children	 of	 low	 socioeconomic	

position.	 The	 review	 concluded	 that	 there	was	 a	 need	 to	 target	 obesity	 prevention	 efforts	 in	

ECE	settings	(Black	et	al	*+,-).		

A	narrative	review	investigating	longitudinal	associations	between	early	use	of	childcare	(before	

the	age	of	)	years)	and	later	adiposity	was	also	published	in	67)8	(Costa	et	al	*+,-).	This	review	

examined	))	 studies,	all	 in	high-income	countries	with	one-third	 in	the	US.	The	authors	state	

that	the	available	evidence	is	neither	comprehensive	nor	consistent	enough	to	warrant	concern	

about	 infants	using	childcare.	They	were	unable	to	conclude	from	the	available	evidence	that	

childcare	 definitely	 was	 a	 risk	 factor	 for	 obesity,	 but	 found	 almost	 no	 evidence	 that	 it	 was	

protective.	Costa	et	al.	('()*)	conclude:	“Until	it	is	clarified	whether	childcare	has	a	neutral	or	

harmful	 effect	 on	 obesity,	 it	 is	 important	 to	 ensure	 that	 all	 childcare	 settings	 promote	 the	

health	of	 the	 children	 in	 childcare,	 particularly	 in	 terms	of	 the	quality	 and	quantity	 of	 foods	

offered	and	opportunities	for	physical	activity.”	

Missing	 in	nearly	all	 studies	 to	date	has	been	an	examination	of	 the	quality	of	nutrition-	and	

activity-related	policies	and	practices	within	different	childcare	types.	Without	a	recognition	of,	

and	measurement	of,	 the	diversity	of	policy	 and	practice	within	 the	 sector	 it	 is	hard	 to	draw	

concrete	 conclusions	 or	 support	 for	 hypotheses	 about	 what	may	 lie	 behind	 any	 associations	

that	are	found	(Chambers	+,-.).	There	has	also	been	little	investigation	of	differing	effects	for	

subgroups	of	 interest,	 such	 as	different	 ethnic	populations	or	 children	 living	 in	 families	with	

low	socioeconomic	status.	

	

A	brief	introduction	to	early	childhood	education	in	New	Zealand	

	“Every	child,	whatever	their	family	circumstances…	should	have	the	opportunity	to	participate	in	
quality	 early	 childhood	 education	 that	 meets	 their	 family	 needs,	 recognizes	 their	 cultural	
heritage,	and	provides	a	rich	learning	environment	so	that	each	preschool	child	is	empowered	to	
learn	and	grow	to	their	fullest	potential	prior	to	arrival	at	school.”		

Helen	May		("##$)	

		

NZ’s	early	childhood	education	system	has	been	praised	around	the	world,	particularly	 for	 its	

innovative	 and	 inclusive	 curriculum	Te	Whāriki,	which	was	 introduced	 in	 +,,-	 and	 recently	

revised	 (Ministry	 of	 Education	 1223;	 Ministry	 of	 Education	 &'()).	 Government	 subsidies	 of	
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ECE,	particularly	 the	 “./	hours	 a	week	 free	ECE”	 policy	 for	 +-	and	%-year-olds	 introduced	 in	

!""#,	have	seen	rapid	growth	in	the	sector	over	the	past	+,	years.	NZ	has	some	of	the	highest	

ECE	 participation	 rates	 in	 the	 world,	 with	 nearly	 all	 four	 year	 olds	 (-..0%)	 attending	 ECE	

before	beginning	school.	Along	with	Ireland,	NZ	shares	the	position	of	lowest	in	the	OECD	for	

percentage	of	children	enrolled	in	public	institutions	in	ECE	(OECD	'()*).	In	%&'(,	there	were	

over	&,((!	licensed	ECE	services	in	the	country:	Education	and	care	services	(childcare	centres)	

had	 the	 largest	 proportion	 of	 enrolments	 (23.5%),	 Kindergartens	 5:.2%,	 home-based	 services	

!".$%,	playcentres	(parent-run	cooperatives)	/.1%,	and	Kōhanga	reo	(Māori	cultural	immersion	

services)	 ).+%	of	 enrolments	 (Ministry	 of	 Education	 1234).	Net	 growth	 in	 the	 sector	 of	 ~0%	

over	 the	 past	 +,	 years	 has	 almost	 exclusively	 been	 driven	 by	 new	privately-owned	 education	

and	care	services	opening	(Ministry	of	Education	1234).	

The	 UNICEF	 Innocenti	 Research	 Centre	 has	 called	 this	 recent	 rapid	 growth	 in	 ECE	 ‘the	

childcare	transition’;	following	centuries	where	the	care	of	young	children	was	predominantly	a	

family	 affair	 (or	 at	 least	 a	 personal	 interaction,	 such	 as	 friends	 or	 small-scale	 community	

childcare)	 there	 is	 now	 a	 predominance	 of	 out-of-home,	 group-based	 care	 with	 significant	

government	and	business	or	corporate	interest	involved	(UNICEF	)**+).	The	benefits	of	early	

childhood	education	for	/	and	0	year	olds	are	well	established,	and	most	parents	feel	that	their	

children	 benefit	 from	 regular	 group	 learning	 to	 promote	 social	 skills	 and	 prepare	 them	 for	

school.	However,	a	 review	of	 international	 literature	 in	4556	 found	 the	benefits	of	ECE	were	

most	 evident	 in	high	quality	 services,	where	 the	 teacher-to-child	 ratios	 and	group	 sizes	were	

lower	 than	 current	 NZ	 regulations	 and	 where	 teachers	 were	 fully-qualified	 (Mitchell	 et	 al	

!""#).		

With	 increasing	 participation	 and	 growth	 within	 the	 ECE	 sector,	 the	 quality	 of	 care	 and	

education	 that	 ECE	 services	 provide	 to	 children	 has	 gained	 increasing	 attention	 (White	 and	

Friendly	 *+,*;	 Mitchell	 *+,2).	 Two	 public	 health	 officers	 in	 Wellington,	 Bedford	 and	

Sutherland,	wrote	 an	 article	 in	 1223	 critical	 of	 the	 ‘industry’	 that	NZ	 childcare	had	become.	

They	argued	centres	were	being	built	to	minimum	space	requirements	with	unnatural	activity	

spaces	 and	 little	 consideration	 of	 child	 developmental	 needs,	 children	 were	 treated	 like	

‘products’	 to	 be	 educated	 rather	 than	 cared	 for,	 and	 there	 was	 a	 lack	 of	 consideration	 for	

attachment	and	the	mental	wellbeing	of	children	(Bedford	and	Sutherland	0112).	They	called	

for	more	“educational,	sociological	and	health-based	research	that	examines	the	impact	of	basic	

conditions–space,	ratios	and	design–on	education,	health	and	quality	of	life	[in	ECE	services].”		
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Overview of the thesis 

Aims	and	research	questions			

The	work	presented	in	this	thesis	has	two	primary	aims:	

• To	evaluate	the	nutrition	and	physical	activity	environments	for	5	and	6	year	old	New	

Zealand	children	in	licensed	early	childhood	education	services;	and	

• To	determine	the	influence	of	nutrition	and	physical	activity	environments	in	ECE	on	

preschool	body	size.	

Following	consultation	with	 the	ECE	sector	and	public	health	agencies	 (described	 in	Chapter	

!),	 twelve	research	questions	emerged	which	have	been	explored	over	the	course	of	 the	PhD.	

The	aims	of	the	thesis	and	the	research	questions	are	shown	in	Figure	(.	

	

Chapter	summaries	

Chapter	)	details	the	reasons	for	undertaking	this	research,	and	the	influence	of	sociology	and	

public	 health	 theory	 in	 the	 work.	 The	 conceptual	 framework	 employed	 in	 the	 thesis,	 in	

particular	 the	 Six	 Cs	 ecological	 model	 of	 contributors	 to	 the	 development	 of	 childhood	

overweight	(Harrison	et	al	-.//),	is	then	described,	and	the	research	objectives	for	the	thesis	are	

presented.	The	data	used	 to	answer	 the	 research	questions	 (the	Growing	Up	 in	New	Zealand	

cohort	and	a	new	survey	of	ECE	services),	and	the	 linkage	of	 the	 two	datasets,	are	described.	

The	process	followed	to	create	a	composite	index,	used	in	analyses	presented	in	Chapter	5	and	

!,	 is	 then	 outlined,	 and	 the	 statistical	 techniques	 employed	 in	 the	 thesis	 are	 summarized	

(descriptive	 statistics,	 tests	 for	 difference,	 analysis	 of	 variance,	 simple	 linear	 regression,	

multiple	regression	and	multilevel	modeling).	

Chapter	)	investigates	policies,	equipment,	strategies	and	barriers	to	children’s	physical	activity	

in	 early	 childhood	 education	 settings	 in	 NZ.	 This	 was	 the	 first	 analyses	 of	 physical	 activity	

policies	 and	 collection	 of	 information	 on	 screen	 use	 in	 NZ	 ECE	 services.	 Findings	 on	 the	

comprehensiveness	and	strength	of	policies	are	compared	 to	 research	 from	Australia	and	 the	

US,	and	the	differences	between	opportunities	for	activity	in	different	types	of	ECE	services	are	

explored.	Recommendations	are	made	for	the	new	government	guidelines	on	activity	for	under	

five	year	olds	(in	draft	at	the	time	of	publication	of	this	chapter)	to	make	them	more	applicable	

to	the	early	education	sector.	This	chapter	highlights	areas	requiring	improvement	in	order	to	

increase	 pre-schoolers’	 physical	 activity,	 including	 participation	 in	 active	 movement	

programmes,	free	active	play,	and	limiting	screen-use.	
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Figure	!:	Aims	and	research	objectives	of	the	thesis,	and	corresponding	chapters	

	

	

Chapter	)	describes	nutrition-related	policies	and	practices	(the	nutrition	environment)	in	NZ’s	

early	 childhood	 education	 settings.	 It	 contains	 the	 first	 analyses	 of	 ECE	 nutrition	 policy	

wording	 and	 the	 first	 estimate	 of	 the	 proportion	 of	 ECE	 services	 providing	 food	 to	 children	

daily	 in	NZ.	Comparisons	are	made	where	possible	with	the	results	of	an	earlier	survey	in	NZ	

and	 with	 research	 findings	 on	 policy	 in	 the	US	 and	 Australia.	 This	 chapter	 highlights	 areas	

requiring	 improvement	 in	 order	 to	 increase	 pre-schoolers’	 nutrition-related	 education	 and	

improve	dietary	behaviours,	with	a	particular	focus	on	food	provided	on	special	occasions	and	

food	used	in	fundraising.	
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Chapter	)	describes	food	provision	in	ECE	services	in	further	detail,	and	evaluates	the	menus	

determining	associations	with	service	characteristics	and	the	spend-per-child-per-day	on	food.	

This	was	the	first	time	NZ	ECE	menus	have	been	checked	for	compliance	with	ECE	regulations	

which	state	that	the	food	served	should	be	of	adequate	quantity,	variety,	and	quality	

(interpreted	by	reference	to	the	Ministry	of	Health’s	Food	and	Nutrition	Guidelines	and	the	

Fuelled&Life	Food	and	Beverage	Classification	System).	Findings	are	compared	with	similar	

studies	in	Australia,	the	UK	and	the	US.	This	chapter	provides	a	baseline	for	monitoring	menu	

compliance	in	the	future,	and	evidence	for	nutrition	promotion	and	menu	improvement	

programmes	in	early	education	services.	

Chapter	 )	 presents	 the	 prevalence	 of	 adherence	 to	 2	 recommended	 nutrition-related	

behaviours	 in	the	home	and	early	education	settings	(e.g.	caregivers	talking	to	children	when	

they	eat,	not	 rushing	meals).	Comparisons	with	and	across	 the	 two	settings	 in	adherence	are	

presented	 to	 look	 for	 concordance	 from	 the	 child	 perspective.	 Further	 investigations	 for	

children	 with	 low	 adherence	 in	 the	 home,	 and	 by	 socioeconomic	 position,	 are	 presented	 to	

determine	if	some	children	experience	a	‘protective’	effect	by	attending	early	education	services	

that	promote	healthy	behaviours.	

Chapter	)	describes	the	creation	of	a	composite	index–the	ECE	Physical	Activity	and	Nutrition	

Environment	 Index	 (EPANE	Index)–which	summarises	 information	presented	 in	 the	previous	

chapters	into	five	domain	scores	and	an	overall	score	which	represents	the	quality	of	a	service’s	

nutrition	and	activity	environment.	Descriptive	and	multivariate	analyses	of	the	EPANE	Index	

by	ECE	service	characteristics	are	presented.	The	discussion	section	of	the	chapter	details	the	

voluntary,	under-funded	and	piecemeal	nature	of	nutrition	education	for	ECE	staff	(managers,	

teachers	and	cooks)	in	NZ,	which	appears	to	be	driving	low	EPANE	scores	in	some	centres.	It	is	

argued	 that	 successful	 implementation	 of	 obesity	 prevention	 in	 the	 ECE	 setting	 requires	 the	

nutrition	education	of	all	early	education	staff	(cooks,	teachers	and	particularly	managers).	

Chapter	)	explores	if	the	nutrition	and	activity	environments	found	in	early	education	services	

in	NZ	are	having	an	effect	on	early	childhood	obesity.	This	study	uses	multilevel	modelling	to	

test	for	associations	between	the	EPANE	Index	score	and	other	ECE	service	characteristics	(e.g.	

type,	 teacher/child	ratio,	etc.)	with	body	size	at	3	years	of	age,	adjusting	 for	home	and	child-

level	 characteristics.	 As	 one	 of	 the	 first	 studies	 in	 the	 world	 to	 be	 able	 to	 investigate	 these	

relationships	in	a	large	sample,	with	measures	from	both	the	home	and	ECE	environments	and	

able	to	adjust	for	family/child-level	characteristics,	this	study	adds	significantly	to	international	

knowledge	 on	 the	 role	 of	 health-promoting	 early	 education	 environments	 in	 obesity	

prevention.	
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The	final	Chapter	)	reviews	the	key	findings	from	the	research	and	presents	a	baseline	scored	

card	 for	NZ’s	 progress	 on	 meeting	 new	 recommendations	 for	 childhood	 obesity	 prevention	

released	by	 the	World	Health	Organisation	 in	3456.	 Implications	of	 the	 research	 findings	 for	

the	NZ	government,	councils,	ECE	and	public	health	sectors	are	discussed,	and	considered	 in	

light	 of	 new	 childhood	 obesity	 initiatives,	 including	 the	 NZ	 Childhood	 Obesity	 Plan.	 The	

impact	 to	date	of	 the	 thesis,	 strengths	 and	 limitations,	 and	areas	 for	 future	 research	are	 also	

presented.	

As	 this	 body	 of	 work	 comes	 under	 the	 University	 of	 Auckland’s	 regulations	 for	 thesis	 with	

publication,	 some	 of	 the	 chapters	 are	 stand-alone	 academic	 journal	 articles.	 Consequently,	

some	material,	methodological	explanations	and	ideas	may	be	repeated	throughout	the	thesis.	

It	is	the	intention	that	each	chapter	builds	on	the	knowledge	obtained	in	the	previous,	so	there	

is	 progression	 in	 depth	 and	 understanding	 of	 the	 important	 concepts	 in	 this	 field	 shown	

overall.	

	



	

Chapter 2: Theoretical framework and methods 

Introduction 

“To	be	aware	of	the	idea	of	social	structure	and	to	use	it	with	sensibility	is	to	be	capable	of	tracing	
such	linkages	among	a	great	variety	of	milieu.	To	be	able	to	do	that	is	to	possess	the	sociological	
imagination.”		

Charles	Wright	Mills		("#$#)		

	

Researcher’s	assumptions,	biases	and	reflexivity		

With	 an	 undergraduate	 degree	 in	 sociology,	 I	was	 educated	 to	 be	 aware	 of	 social	 structures,	

critical	of	corporate	and	political	power,	and	concerned	with	issues	of	social	injustice.	I	was	also	

made	acutely	aware	that	“the	personal	is	political”;	a	defining	phrase	of	second-wave	feminism	

which	contends	that	personal	experiences	are	inextricably	linked	to	wider	societal	and	political	

structures.	Connections	between	my	own	personal	experiences,	 the	rise	of	obesity	as	a	public	

health	issue,	and	the	potential	link	with	childcare,	are	numerous	and	no	doubt	have	impacted	

on	the	research	objectives,	methods	and	interpretation	of	data:	

• Many	in	my	extended	family	live	with	Type	II	diabetes,	struggle	with	weight	

maintenance	and	have	experienced	diet-related	cancers;	

• I	am	the	mother	of	two	young	children,	trying	to	instil	in	them	healthy	habits	but	

ultimately	concerned	with	them	developing	a	healthy	relationship	with	food;	

• My	husband	and	I	have	had	to	choose	between	different	ECE	options,	with	only	passing	

consideration	given	to	environmental	aspects	due	to	greater	concerns	about	care,	

attachment,	communication,	cost	and	location;		

• In	my	early	*+s	I	worked	as	an	(unqualified)	early	childhood	teacher,	encountering	

children	facing	food	poverty	at	home	and	diagnosed	with	nutritional	deficiencies;	

• At	the	centre	where	I	worked	we	had	few	resources	but	an	amazing	cook,	who	

introduced	children	to	the	rainbow	of	foods	and	dishes	from	around	the	world;		

• I	was	acutely	aware	that	early	childhood	teachers	were	underpaid,	overstressed	and	

unappreciated	by	society;		
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• My	masters	research	on	the	responses	of	primary	schools	to	hungry	children	uncovered	

widespread	concern	of	principals	not	only	about	whether	children	had	food	to	eat,	but	

the	poor	nutritional	quality	of	what	they	were	eating;	and	

• I	later	worked	as	a	researcher	for	the	government,	collecting	and	analysing	the	first	

population-level	anthropometric	measurements	of	NZ	preschool	children.		

With	the	exception	of	the	last	two	connections	listed,	any	of	these	‘personal	experiences’	could	

easily	 be	 dismissed	 as	 anecdotal	 or	 unimportant;	 in	 no	 way	 symptomatic	 or	 connected	 to	 a	

wider	 societal	 issue.	However,	by	 viewing	personal	 troubles	or	 concerns	 in	my	 life	 and	 those	

close	to	me,	as	being	connected	to	and	even	created	by	the	larger	social	structure	I	developed	

what	the	American	sociologist	Charles	Wright	Mills	termed	“the	sociological	imagination”.		

A	‘new’	public	health	lens	

The	 second	 academic	 discipline	 to	 strongly	 influence	 this	 research	 is	 public	 health.	 Baum	

("#$%)	describes	the	‘new’	public	health	discipline	which	emerged	from	the	Ottawa	Charter	for	

Health	Promotion	in	.//0	and	has	been	strengthened	through	the	work	of	the	Commission	on	

Social	Determinants	of	Health	(3445).	New	public	health	is:	

“…	the	totality	of	activities	organised	by	societies	collectively	(primarily	by	governments)	

to	protect	people	from	disease	and	to	promote	their	health.	It	seeks	to	do	this	in	a	way	

that	promotes	equity	between	different	groups	in	society.	New	public	health	activities	

occur	in	all	sectors	and	will	include	the	adoption	of	policies	which	support	health.	They	

will	also	ensure	that	social,	physical,	economic	and	natural	environments	promote	

health…	The	new	public	health	measures	the	practices	of	the	government	and	private	

sector	to	ensure	that	they	do	not	detract	from	health	and	wherever	possible	promote	

health”	(Baum	'()*).	

Public	 health	 nutrition	 specifically	 considers	 how	 food	 and	 nutrition	 knowledge,	 policy,	 and	

research	 can	 improve	 of	 the	 health	 of	 populations;	 a	 central	 concern	 of	 this	 thesis.	 Healthy	

eating	 and	 nutrition	 are	 often	 portrayed	 by	 the	 media	 as	 a	 matter	 of	 ‘personal	 choice’	 and	

individual	 willpower	 (Dodds	 and	 Chamberlain	 1234).	 Ayo	 ("#$")	 explains	 that	 neo-liberal	

discourses	of	personal	responsibility	and	choice	serve	to	“relieve	a	great	amount	of	burden	off	

the	 state	 as	 social	 issues	become	personal	 issues.”	With	 such	 a	 rapid	 rise	 in	 obesity	 over	 the	

past	&'	years,	the	contention	that	weight	is	a	‘personal	issue’	is	no	longer	plausible.	In	reality,	

individuals–especially	children–often	have	 little	agency	or	opportunity	to	change	their	weight	

or	 activity	 patterns.	 Food	 and	 eating	 (and,	 similarly	 activity	 and	 exercise)	 are	 social	

phenomena,	inherently	connected	to	who	we	are,	where	we	have	come	from	and	how	we	feel,	

act	and	live.		
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Public	 health	 contends	 that	 a	 focus	 on	 reducing	 environmental	 and	 social	 risk	 factors	 can	

prevent	 much	 of	 the	 global	 burden	 of	 disease	 (i.e.	 disability	 and	 early	 mortality).	 Long	 life	

expectancy	and	good	health	are	attainable,	if	we	discover,	acknowledge	and	reduce	risk	factors	

of	disease,	while	maintaining	a	focus	on	inequality	of	health	outcomes	(Galea	and	Annas	&'()).	

Examples	of	success	in	public	health	are	numerous:	for	example,	better	hygiene	and	access	to	

clean	water	have	reduced	communicable	diseases,	widespread	use	of	seatbelts	reduced	the	road	

toll,	 tobacco	 taxation	 and	 smoke	 free	bans	 reduced	 smoking	 rates,	 discovery	 of	 safe-sleeping	

positions	in	infancy	have	reduced	sudden-infant	death	rates,	and	improved	maternal	care	and	

nutrition	have	 reduced	 infant	mortality	 and	 stunting.	Public	health	provides	 the	background	

discipline	which	informs	the	underlying	contention	in	this	thesis	that	we	must	collectively	deal	

with	rising	levels	of	obesity	to	reduce	the	burden	of	associated	poor	health	outcomes	which	are	

inequitably	 distributed	 among	 our	 population.	 We	 can,	 and	 should,	 improve	 food	

environments	and	make	physical	activity	a	part	of	everyday	life,	and	in	doing	so,	we	will	reduce	

obesity.	

Overview	of	the	chapter	

The	chapter	begins	by	describing	the	theory	and	conceptual	framework	I	have	used	to	inform	

and	structure	this	thesis.	Research	objectives	for	the	thesis	are	then	outlined	and	the	remainder	

of	 the	 chapter	 describes	 the	 development	 and	 application	 of	 tools	 to	 complete	 the	 research	

objectives	and	answer	the	research	questions.		

Subsequent	 chapters	 of	 published	 journal	 articles	 also	 contain	 brief	 descriptions	 of	methods	

and	 may	 repeat	 some	 of	 the	 information	 contained	 here,	 but	 this	 chapter	 provides	 the	

overarching	 detail	 and	 rationale	 behind	 the	 research	 approach,	 highlighting	 reasons	 for	

decisions,	and	successes	and	challenges	encountered	along	the	way.	

	

Ecological systems theory 

This	 thesis	 has	 employed	 the	 ecological	 systems	 theory	 of	 child	 development,	 which	

acknowledges	 and	 situates	 children	 within	 their	 environment.	 This	 theory	 recognises	 the	

importance	of	‘ecologies’,	or	contextual	elements,	for	children	within	their	family	and	the	wider	

social	 context.	The	Growing	Up	 in	New	Zealand	 (GUiNZ)	 team,	with	which	 I	was	 a	member	

during	 the	 thesis,	 uses	 a	 version	 of	 this	 theory	 to	 inform	 its	 method,	 tools	 and	 research	

objectives,	 incorporating	 dimensions	 of	 biology,	 time	 and	 context	 (Morton	 et	 al	 +,-.).	 The	

GUiNZ	model	“incorporates	the	notion	that	the	development	of	all	children	begins	from	before	

they	are	born	(intergenerational)	and	that	each	life	course	outcome	is	the	result	of	a	complex	
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interplay	 over	 time	 between	 the	 individual’s	 biology	 and	 their	 environment	 (epigenetics)”	

(Morton	et	al	+,-,).		

The	origins	of	the	Ecological	Systems	Theory	of	child	development	

The	concentric	circles	seen	in	ecological	child	development	models	originate	from	the	work	of	

Urie	 Bronfenbrenner	 (,-,.-!""#).	 Bronfenbrenner	 was	 a	 Russian-American	 psychologist,	

credited	with	being	one	of	 the	main	 instigators	of	 ‘Head	Start’,	 the	US	State-run	programme	

that	provides	early	childhood	education,	parenting	support,	health	and	nutrition	to	low	income	

families.	 Bronfenbrenner	 was	 influenced	 by	 the	 work	 of	 social	 developmental	 psychologists,	

Kurt	Lewin	and	Lev	Vygotsky	(Brown	and	Ward	+,-.).	

Bronfenbrenner’s	 model	 has	 layers	 of	 microsystems,	 mesosystems,	 exosystems	 and	

macrosystems	that	sit	around	the	child	at	the	centre	(Bronfenbrenner	*+,+).	Microsystems	are	

the	 immediate	environments	 in	the	everyday	 life	of	the	child	takes	place,	where	relationships	

matter.	This	is	primarily	the	home,	but	also	includes	schools,	religious	groups	and	peer	groups.	

A	mesosystem	 is	 the	 interactions	 and	 connections	 between	 two	 or	more	microsystems	 (e.g.	

between	 home	 and	 school).	 An	 exosystem	 is	 an	 environment	 that	 impacts	 on	 the	 child	 but	

which	the	child	may	not	directly	have	contact	with	(e.g.	parent’s	workplace,	the	school	system,	

mass	media,	 local	government)	and	the	macrosystems	are	 the	dominant	beliefs	and	values	of	

society	(e.g.	government	policies	and	societal	views	of	class	and	social	status)	(Bronfenbrenner	

!"#").	 The	 chronosystem,	 added	 at	 a	 later	 date	 to	 Bronfenbrenner’s	 original	 model,	 is	 the	

temporal	 dimension	 of	 time	 and	 history,	 locating	 the	 child	 historical	 and	 socially.	 The	

chronosystem	also	concerns	points	of	transition,	such	as	starting	school	or	divorce,	 	that	have	

an	important	impact	on	child	development.	

Although	researchers	have	most	often	cited	his	early	work	 from	the	 789:s	 (Tudge	et	al	+,-.)	

Bronfenbrenner	almost	immediately	called	parts	of	the	ecological	systems	model	into	question	

and	 developed	 a	 greater	 focus	 on	 the	 role	 that	 individuals	 play	 in	 their	 own	 development	

through	 synergistic	 relationships,	 and	 the	 processes	 of	 development	 (Rosa	 and	 Tudge	 -./0).	

Tudge	 et	 al	 (+,-.)	 argue	 that	 research	 studies	 that	 reduce	 Bronfenbrenner’s	 theory	 to	 the	

independent	effect	of	context	on	development	are	misguided,	treating	his	theory	“as	mechanist	

rather	 than	 contextualist”.	Nonetheless,	Bronfenbrenner’s	 original	 evocation	of	 the	 ecological	

system	 being	 like	 “Russian	 dolls”,	 with	 the	 child	 nested	 within	 multiple	 social	 and	

environmental	influences,	continues	to	be	a	central	tenant	of	child	development	theory	and	has	

informed	much	of	today’s	child	development	research	and	social	policy.	
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Ecological	Systems	Theory	applied	to	childhood	obesity	

Davison	 and	Birch	 ("##$)	were	 among	 the	 first	 researchers	 to	 develop	 an	 ecological	 systems	

model	for	childhood	overweight.	They	were	inspired	by	the	theoretical	model	used	by	UNICEF	

to	describe	causes	of	child	malnutrition,	which	is	interesting,	as	malnutrition	is	now	considered	

to	 include	 both	 under-	 and	 over-nutrition	 recognising	 that	 these	 often	 coexist	 within	

individuals,	households	and	populations,	and	across	the	life	course,	and	have	shared	social	and	

political	 drivers	 (World	 Health	 Organization	 2345).	 Davison	 and	 Birch’s	 model	 had	 three	

interacting	 levels	 or	 ‘contexts’	 within	 which	 child	 development	 occur:	 the	 outer	 level	 of	

community,	demographic	and	societal	characteristics,	the	middle	level	of	parenting	styles	and	

family	 characteristics	 and	 the	 inner	 level	 of	 child	 characteristics	 and	 risk	 factors	 (including	

dietary	intake,	sedentary	behaviours	and	physical	activity).	The	model	served	as	a	provocation	

to	 clinicians	 treating	 childhood	overweight	 and	 those	developing	obesity	 programmes	 to	not	

only	 focus	 on	 individual	 behaviours	 which	 ignored	 the	 context	 of	 family	 and	 community.	

Additionally,	it	highlighted	to	researchers	the	importance	of,	as	Davison	and	Birch	stated,	the	

“contextual	 complexity	 and	 dynamic	 systems	 within	 which	 risk	 factors	 for	 childhood	

overweight	emerge”	calling	for	more	research	that	included	the	school	environment	and	larger	

demographic,	 social	 and	 cultural	 factors	 influencing	 the	 development	 of	 overweight	 in	

children.			

Lobstein	 et	 al	 ("##$)	 used	 the	 ecological	 systems	 model	 to	 highlight	 that	 a	 multi-sectoral	

response	was	required	to	combat	childhood	obesity	and	to	push	for	action	at	every	layer	in	the	

model.	They	argued	that	attempts	to	improve	the	nutrition	environment	at	one	level,	e.g.	in	the	

school,	 could	 easily	 be	 undermined	 by	 other	 layers	 in	 the	model,	 e.g.	 the	 home	 or	 cultural	

context.	 This	 idea	was	 also	 adopted	 by	 the	US	 Institute	 of	Medicine’s	 (<==>)	Committee	 on	

Prevention	of	Obesity	in	Children	and	Youth.		

This	 thesis	 uses	 a	 more	 recent	 version	 of	 the	 ecological	 systems	 model,	 the	 Six	 Cs	 model	

(Harrison	et	al	-.//),	which	builds	on	the	work	of	Davison	and	Birch	(899:)	and	also	references	

Neumark-Sztainer’s	("##$)	model	for	the	determinants	of	adolescent	obesity,	and	Tabacchi	et	

al’s	("##$)	model	for	the	determinants	of	childhood	obesity	from	pregnancy	to	the	first	year	of	

life.	In	contrast	to	Davison	and	Birch’s	model,	the	Six	Cs	model	includes	genetic	and	biological	

characteristics	 as	 the	 first	 level	 of	 influence,	 in	 response	 to	 emerging	 research	 on	 hereditary	

predispositions	 to	 obesity	 (Figure	 !).	 Both	 the	 ‘clan’	 and	 the	 ‘community’	 level	 align	 with	

Bronfenbrenner’s	 microsystems,	 in	 that	 they	 are	 environments	 that	 the	 child	 interacts	 on	 a	

regular	basis.	The	Six	Cs	model	expands	the	outer	ring	of	Davison	and	Birch’s	model	to	create	

distinct	levels	of	local	community	and	organisational	characteristics	(access	to	healthy	food	and	

recreational	facilities,	public	transport,	community	SES),	country	(economic	and	social	policy,	
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media)	 and	 cultural	 and	 societal	 characteristics	 (e.g.	 values,	 gender-roles,	 leisure	 and	 food	

culture	 norms).	 [For	 the	 adaptation	 in	 this	 thesis,	 these	 three	 layers	 are	 combined	 into	 a	

‘culture	 and	 country’	 layer	 (Figure	 !)	 as	 the	 focus	 is	 on	 the	 ‘community’	 layer	 of	 the	 ECE	

environment].	Another	distinct	aspect	of	the	Six	Cs	model	are	the	five	‘zones’	which	dissect	the	

level	rings	(Figure	!).	The	zones	bring	attention	to	the	fact	that	that	a	child’s	weight	is	not	only	

influenced	by	daily	behaviours	(represented	in	Zone	6	and	7	as	 ‘practices’)	but	also	structural	

constraints	on	behaviours	(represented	 in	Zone	3	and	4	as	 ‘opportunities	and	resources’).	The	

!th	 Zone	 ‘personal	 and	 relational	 attributes’	 acknowledges	 the	 role	 of	 interpersonal	

relationships	and	societal	aspects	aside	from	opportunities	and	resources,	e.g.	body	image,	peer	

and	community-level	body	size,	social	marginalisation,	and	the	media	portrayal	of	health	and	

overweight	(Figure	!).	

	

Figure	!:	An	‘empty’	Six	Cs	Ecological	Systems	Model	of	the	Contributors	to	Childhood	
Overweight	(adapted	from	Harrison	5677).		
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The	application	of	Ecological	Systems	Theory	in	the	thesis	

The	Six	Cs	model	has	been	used	as	the	framework	for	different	aspects	of	the	thesis:		

• Providing	a	framework	for	the	aetiology	of	obesity	(described	in	chapter	+)	

• Informing	decisions	about	data	collection	(later	in	this	methods	chapter)	

• Analysis	and	interpretation	of	the	survey	data	(chapters	$	to	')	

• Informing	the	comparison	of	nutrition-related	behaviours	in	the	home	and	early	

education	(chapter	/)	

• Providing	a	framework	for	the	Early	Education	Physical	Activity	and	Nutrition	

Environment	index	(chapter	2)	

• Informing	thinking	in	the	final	chapter	and	discussion.	

One	 particular	 aspect	 of	 Ecological	 Systems	 Theory–alignment	 of	 behaviours	 with	 the	

mesosystem	of	home	and	early	education	service–is	tested	in	Chapter	-.	Throughout	the	thesis	

there	 is	 consideration	 of	 concordance	 and	 communication	 between	 these	 two	 environments	

which	comprise	a	pre-schooler’s	world.	

Harrison	et	al.	(./00)	encouraged	researchers	to	adapt	the	model	to	appropriate	developmental	

stages	or	ages	and	continue	to	add	factors	as	new	research	comes	to	light.	They	noted	that	for	

preschool-aged	children,	at	the	 ‘community	level’,	 there	is	scant	 information	on	daycare	meal	

programmes	 and	 access	 to	 physical	 activity	 facilities,	 such	 as	 playgrounds,	 and	 specifically	

called	 for	 more	 research	 in	 this	 area	 (Harrison	 et	 al	 -.//).	 This	 thesis	 builds	 an	 alternative	

version	of	 the	Harrison	et	al.	 (1233)	Six	Cs	model;	one	relevant	 to	 three	and	 four	year	olds	 in	

licensed	early	 childhood	education	 services	 in	NZ.	As	 each	 chapter	within	 the	PhD	has	been	

completed,	 the	model	has	been	adapted	 to	 reflect	 the	 research	 findings	contained	within	 the	

chapter.	Diagrams	 included	 in	 the	 prologue	 for	 each	 chapter	 reflect	 the	 factors	 within	 the	

model	explored	in	the	corresponding	chapter,	and	a	resulting	new	Six	Cs	model	is	presented	in	

its	entirety	in	the	concluding	chapter	(Figure	!").		

Research objectives and work programme for the thesis 

The	following	nine	research	objectives	were	developed	to	answer	the	research	questions	of	the	

thesis	outlined	in	Chapter	/	(Figure	)*).	These	research	objectives	formed	the	work	programme	

for	the	thesis	and	were	followed	in	descending	order,	each	building	on	the	work	and	knowledge	

acquired	in	the	previous	step.	
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Figure	!":	Linking	the	research	aims,	questions	and	objectives	

	

	

The Growing Up in New Zealand study 

Growing	Up	 in	New	Zealand	(GUiNZ)	 is	 the	 largest	contemporary	 longitudinal	study	of	child	

development	in	NZ.	The	study	had	been	underway	for	a	couple	of	years	when	I	decided	to	start	

a	 PhD,	 making	 it	 ideal	 timing	 for	 an	 examination	 of	 early	 childhood	 overweight.	 GUiNZ	

recruited	 women	 expecting	 to	 give	 birth	 in	 the	 Auckland,	 Counties-Manukau	 and	Waikato	

District	Health	 Board	 (DHB)	 regions	 between	 ()	 April	 (//0	 and	 ()	March	 (/6/.	 The	 three	

DHB	areas	were	chosen	to	maximize	the	diversity	of	participants	to	ensure	that	the	recruited	

cohort	 would	 be	 broadly	 generalizable	 to	 NZ's	 current	 population	 of	 births,	 particularly	 in	
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terms	of	ethnicity,	socio-economic	position	and	rurality.	 	 In	total,	4566	pregnant	women	and	

!!"#	of	their	partners	were	recruited	into	the	main	cohort,	with	67!6	children	included	in	the	

cohort	study	at	,	weeks	of	age	(Atatoa	Carr	et	al	+,--).	Data	were	collected	from	parents	face-

to-face	in	their	homes	during	the	last	trimester	of	pregnancy,	when	the	child	was	6	months	old,	

two	 years	 old,	 and	 .	 and	 a	 half	 years	 old,	 and	 is	 currently	 underway	 for	 the	 4	 year	 data	

collection	wave.	In	addition,	brief	telephone	interviews	were	conducted	when	the	child	was	/	

weeks	old	 and	another	 five	 times	before	 the	 child	 turned	 five.	The	 study	had	 retention	 rates	

over	 &'%	 through	 the	 preschool	 data	 collection	waves	 (Morton	 et	 al	 +,-.).	GUiNZ	 is	multi-

disciplinary,	collecting	information	of	a	wide	range	of	policy-relevant	areas,	and	its	key	strength	

is	the	ability	to	examine	developmental	trajectories	for	a	population	cohort	of	children	as	well	

as	 within	 subgroups	 who	 identify	 as	Māori,	 Pacific	 and	 Asian	 ethnicity	 (Morton	 et	 al	 +,-.).	

GUiNZ	is	designed	to	continue	until	the	children	turn	/0,	and	families	remain	in	the	study	even	

when	they	move	out	of	the	recruitment	area.		

Additional data collection from early education services 

Kai	Time	in	ECE	survey	objectives		

In	order	to	describe	and	evaluate	the	nutrition	and	physical	activity	environments	for	4	and	5	

year	olds	in	licensed	NZ	childcare	(the	first	aim	of	the	thesis),	additional	information	needed	to	

be	 collected	 from	 early	 education	 services.	 These	 data	 would	 subsequently	 be	 linked	 to	 the	

GUiNZ	cohort	for	analyses	on	the	influence	of	early	education	environments	on	preschool	body	

size	(the	second	aim	of	the	thesis).	Early	in	the	planning	stages,	the	survey	of	early	education	

services	was	 named	 ‘Kai	 Time	 in	ECE’	 by	Dr.	 Polly	 Atatoa-Carr	during	her	 role	 as	 Associate	

Director	 of	 GUiNZ.	 ‘Kai’	 means	 ‘food’	 in	 Māori,	 and	 ‘kai	 time’	 is	 the	 common	 name	 many	

teachers	in	the	early	education	sector	use	for	snack	and	meal	times.	

The	following	process	from	Statistics	Canada’s	Survey	Methods	and	Practices	textbook	("##$)	

was	followed	to	design	the	survey:	

• formulation	of	survey	objectives	

• development	of	the	survey	frame	and	sample	design	

• consult	with	data	users	and	respondents	

• review	previous	questionnaires	

• draft	the	questionnaire	

• test	and	revise	the	questionnaire	

• finalise	questionnaire.	
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Survey	sampling	frame	

The	target	population	for	the	survey	would	ideally	have	been	the	early	education	services	used	

by	GUiNZ	cohort	participants.	The	56	month	and	!"	month	GUiNZ	waves	collected	name	and	

location	of	participants’	childcare	providers	(both	informal	and	formal).	However,	the	data	on	

name	and	 location	of	childcare	services	were	not	cleaned	until	after	 the	Kai	Time	survey	was	

due	to	go	into	the	field.	The	children	in	GUiNZ	were	approaching	8	years	old	at	the	start	of	the	

PhD	so	it	was	critical	to	get	data	collection	underway	as	soon	as	possible.	

The	 survey	 sampling	 frame	was	 instead	 constructed	 from	 the	Ministry	 of	 Education’s	 list	 of	

licensed	ECE	services	in	the	Auckland,	Counties	Manukau	and	Waikato	District	Health	Board	

regions	(the	geographical	areas	where	the	GUiNZ	cohort	were	born	and	so	likely	to	capture	a	

large	 proportion	 of	 services	 attended	 by	 GUiNZ	 children).	 The	 ECE	Directory	 contained	 the	

name	of	 the	service,	contact	 information	(contact	name,	address,	phone	number,	email	when	

available,	 and	 management	 details),	 type	 of	 service,	 number	 of	 enrolments	 by	 age	 and	

ethnicity,	 region	 and	 meshblock	 at	 45/45/7489.	 A	 concordance	 file	 obtained	 from	 the	

University	 of	 Otago	 School	 of	 Public	 Health	 was	 used	 to	 add	 District	 Health	 Board	 Area,	

NZDep&''(	 decile	 and	 a	 rurality	 indicator	 to	 the	 database,	 based	 on	meshblock	 of	 the	 ECE	

service.	 NZDep-../	 decile	 rating	 is	 an	 indicator	 of	 the	 socioeconomic	 position	 of	 the	

community	where	the	service	is	located,	based	on	nine	variables	from	the	.//0	census	which	

reflect	 eight	 dimensions	 of	 deprivation	 (Salmond	 et	 al	 ,--.).	 The	 NZ	 Census	 in	 -.//	 was	

delayed	 until	 +,-.	 because	 of	 the	 Christchurch	 earthquake,	 subsequently	 delaying	 the	

development	of	a	more	up-to-date	neighbourhood	deprivation	index.	NZDep1234	was	released	

in	mid-!"#$	which	was	too	late	for	inclusion	in	the	sample	frame	for	the	survey,	but	was	used	

in	analyses	presented	in	the	thesis	as	an	indicator	of	household	deprivation	for	the	children	in	

the	Growing	Up	in	NZ	cohort	(Atkinson	et	al	-./0)	.	

Hospital	based	ECE	services	were	excluded	from	the	frame	as	they	are	primarily	for	patients	in	

hospitals	(ECE	services	attached	to	hospitals	for	the	children	of	staff	are	included	as	Education	

and	Care	Centres).	Au-pairs	were	also	removed	as	they	typically	work	in	the	home	of	the	child	

and	have	no	control	over	the	food	provided.	Following	discussion	with	sector	representatives,	it	

was	decided	to	remove	other	home-based	ECE	providers	as	well	(total	of	34	in	the	frame)	as	the	

majority	of	children	enrolled	in	home-based	ECEs	are	under	,	years	old	and	also	because	many	

of	 the	 issues	 regarding	 nutrition	 and	 physical	 activity	 for	 this	 group	 of	 ECE	 providers	 are	

different	than	those	for	the	‘centre’-based	services	and,	arguably,	require	different	questions	or	

wording	of	the	survey	questions.	ECE	services	in	which	less	than	01%	of	their	enrolled	children	

were	%	and	)	years	old	were	also	removed.	This	removed	45	services	where	only	under	8	year	
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olds	(commonly	called	‘Infant	and	Toddler	Centres’)	are	enrolled	and	another	./	services	with	

only	a	small	number	of	.	and	0	year	olds	attending.	

The	final	Kai	Time	in	ECE	survey	frame	consisted	of	123	licensed	ECE	services	in	the	Auckland,	

Counties	Manukau	and	Waikato	DHB	areas	(Table	!).	

Table	!:	Numbers	of	ECE	services	in	final	survey	frame	for	Kai	Time	in	ECE	Survey,	by	
type	and	District	Health	Board	Area	

Type	 Auckland		 Counties	
Manukau		 Waikato		 Total	

Privately-owned	
Education	&	Care	Centre		 !"#	 !"!	 !"	 !"!	

Community-based	
Education	&	Care	Centre	 !"	 !!"	 !!	 !""	

Kindergarten	 !"	 !"	 !"	 !"#	

Kōhanga	Reo		 !	 !"	 !"	 !"	

Playcentre	 !"	 !"	 !"	 !"	

Total	 !"#	 !""	 !""	 !"#	

	

Sample	design	

A	stratified	sampling	design	for	the	survey	was	initially	considered,	using	the	six	strata	of	type	

of	ECE	service	(including	home-based	services	at	that	time)	and	ordering	by	size	(total	roll)	and	

NZDep	decile	to	ensure	a	balanced	sample	with	respect	to	type,	size	and	socioeconomic	factors.	

Other	factors,	such	as	the	operating	structure	(all	day	vs	sessional),	percentage	of	Māori/Pacific	

children	on	roll,	and	urban/rural	location	of	the	service,	were	also	considered.	However,	when	

the	 sampling	 calculations	 were	 performed	 it	 quickly	 became	 apparent	 that	 in	 order	 to	 have	

enough	power	to	conduct	analyses	with	precision	of	estimates	of	+/-!.#	using	*+%	confidence	

intervals	the	total	population	of	Kōhanga	Reo,	Playcentres	and	Home-based	providers,	plus	the	

majority	 of	Kindergartens	would	be	 required	 in	 the	 sample.	Therefore,	we	decided	 to	 simply	

invite	all	ECE	services	in	the	sample	frame	to	participate	in	the	survey	(a	census	approach).	

Consultation	on	the	survey	method	and	questionnaire		

A	communications	strategy	was	developed	early	in	the	PhD	which	included	consultation	with	

organisations	 from	 the	ECE	and	public	health	 sectors	 (see	Appendix	 !).	Representatives	 from	

these	organisations	met	face-to-face,	in	most	instances,	or	had	discussion	via	phone/email	with	

the	PhD	candidate	to	discuss	the	following	four	questions:		
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!. What	do	you	consider	to	be	the	most	important	issues	with	regard	to	food,	nutrition	

and	physical	activity	in	the	ECE	sector?	

!. What	benefit(s)	can	you	see	for	your	organization	and	the	wider	sector	from	this	survey	

taking	place?	

!. Is	there	any	particular	advice	you	have	for	us	when	inviting/encouraging	ECE	service	

managers	to	participate	in	this	research?	

!. Would	you	be	happy	to	advertise	to	your	members	that	this	survey	is	taking	place,	

perhaps	by	including	a	paragraph	on	the	research	in	your	next	newsletter/email	to	

members?		We	could	provide	you	with	some	suggested	wording.		

Special	consideration	was	given	to	the	issue	of	how	to	include	Te	Kōhanga	Reo	(Māori	cultural	

immersion)	services	as	they	did	not	participate	in	the	Ministry	of	Health’s	7889/;	School	and	

ECE	 Food	 and	 Nutrition	 Environment	 Survey	 “pending	 development	 of	 a	 partnership	 with	

Kōhanga	Reo	National	Trust	to	ascertain	an	appropriate	method	of	data	collection”	(Pledger	et	

al	 $%&%).	 	Advice	was	 sought	 from	 the	GUiNZ	Kaitiaki	Chair	 and	 also	University	 of	Auckland	

Māori	 researchers	 who	 recommended	 meeting	 with	 the	 Auckland,	 Counties	 Manukau	 and	

Waikato	 regional	 coordinators	 of	 Te	 Kōhanga	 Reo	 to	 assist	 with	 contacting	 managers	 of	

Kōhanga	 Reo	 centres.	 We	 used	 the	 Healthy	 Research	 Council	 of	 NZ’s	 Guidelines	 for	

Researchers	 on	 Health	 Research	 Involving	 Māori	 (Health	 Research	 Council	 of	NZ	 !"#")	 to	

focus	 the	consultation	with	Māori	 on	ways	 in	which	 the	 research	would	 contribute	 to	Māori	

health	development.	

Following	consultation,	these	ideas	were	incorporated	into	the	survey	instrument	(plus	a	lot	of	

minor	suggestions	that	improved	the	quality	of	the	questions):	

• Question	on	philosophy/beliefs	behind	policies	

• Staff	or	parents/whanau	as	nutrition	champions/‘food	activists’	in	their	ECE	service	

• Whanau/community	involvement	in	edible	gardens	

• More	response	categories	for	the	question	on	current	programmes	

Some	other	suggestions	were	considered	outside	the	scope	of	this	research	but	may	like	to	be	

taken	up	by	other,	perhaps	qualitative,	researchers:	

• Staff	and	management	beliefs/cultural	values	about	how	and	what	children	eat	

• Ethnicity	of	staff	members	compared	with	children	attending	ECE	service	

• If	ECE	service	does	not	have	a	cook,	why	not?		

• Food	insecurity	and	hunger	issues	in	the	community	

• Food	used	as	a	settling/soothing	technique	in	ECE	environments	
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• Child-led	vs	teacher-led	scheduling	of	kai	time	

• Types	of	kitchen	facilities,	compliance	costs	with	new	Food	Act	

• Funding	and	budgeting	for	food	served	to	children.	

Questionnaire	development		

Existing	 tools/questionnaires	 that	measured	 the	 nutrition	 and	 activity	 environments	 in	 early	

childhood	 education	 services	 were	 sourced,	 but	 none	 met	 the	 objectives	 of	 the	 research	 or	

requirements	 for	 complete	 inclusion	 in	 this	 study.	 The	 Environment	 and	 Policy	 Assessment	

and	Observation	tool	(EPAO)	is	closest	to	a	‘gold	standard’,	in	that	it	requires	the	researcher	to	

be	 an	observer	within	 centres	 (Ward	 et	 al	 *++,)	and	 is	 usually	 used	 to	 assess	 interventions.	

However,	 this	 was	 impractical	 in	 the	 Kai	 Time	 in	 ECE	 survey	 which	 collected	 data	 from	

hundreds	 of	 centres.	 A	 valid	 and	 reliable	 self-report	 version	 of	 the	 EPAO	 has	 now	 been	

developed	 (Ward	 et	 al	 *+,-a)	which	may	 have	 been	 appropriate,	 but	 unfortunately	 this	 was	

released	 after	 the	 Kai	 Time	 in	 ECE	 collection.	 The	 only	 previous	 survey	 of	 ECE	 nutrition	

environments	in	NZ,	run	by	the	Ministry	of	Health	in	3445	and	3447	(the	Food	and	Nutrition	

Environment	 Survey	 (Pledger	 et	 al	 +,-,))	 was	 designed	 to	monitor	 change	 arising	 from	 the	

Healthy	Eating,	Healthy	Action	policy,	and	therefore	covered	a	smaller	range	of	topics,	using	a	

non-validated	questionnaire.	Interpretation	of	the	FNES	data	were	also	difficult	due	to	the	way	

the	 questions	 were	 asked,	 making	 it	 unclear	 how	 many	 centres	 provided	 food	 regularly	 to	

children.	The	NAP	SACC	 tool	 (Benjamin	et	 al	,--.),	which	has	 subsequently	developed	 into	

the	 intervention	 Go	 NAP	 SACC,	 was	 a	 useful	 reference,	 as	 were	 the	 Yale	 Rudd	 Centre’s	

Director’s	Child	Care	Nutrition	and	Physical	Activity	Assessment	Survey	(Henderson	et	al	'()))	

and	 the	 Liverpool	Nursery	Nutrition	 Study	 (Parker	 et	 al	 *+,,).	Wording	 and	 pre-determined	

responses	 for	 the	Kai	 Time	 questions	were	 generally	 taken	 or	 adapted	 from	 these	 previously	

fielded	 questionnaires,	 with	 a	 preference	 for	 those	 items	 that	 had	 been	 tested	 or	 validated.	

Some	new	questions	were	also	constructed	following	Statistics	Canada’s	rules	(page	89	of	their	

!""#	textbook)	following	the	format	of	other	questions	chosen	for	the	survey	where	possible	in	

an	 effort	 to	 minimise	 response	 errors.	 A	 description	 of	 the	 source	 and	 alterations	 made	 to	

question	wording	is	included	in	the	Questionnaire	and	Content	Guide	(Appendix	)).			

To	minimize	respondent	burden	and	improve	the	response	rate,	the	survey	instrument	for	Kai	

Time	in	ECE	was	developed	as	an	online	survey	that	could	be	completed	in	less	than	&'	minutes	

(see	Appendix	+	for	actual	time	taken).	With	the	survey	objectives	in	mind,	the	questionnaire	

was	developed	with	seven	main	sections,	contained	in	Table	'.	
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Table	!:		Overview	of	Kai	Time	in	ECE	Questionnaire	Content	

Section	 Topics	

ECE	service	
information	

Membership	of	ECE	umbrella	organizations	

Enrolment	numbers	

Source	and	
preparation	of	
food		

Food	brought	from	home	for	meals/snacks	and/or	special	occasions		

Provision	of	food	by	the	ECE	service	to	children	

Source	of	food/beverages	provided	to	children	

Average	spend	per	child	per	day	on	food/beverages	

Who	prepares	food,	hours	employed	and	qualifications	

Menus	 Written	menu	for	meals/snacks,	if	on	a	cycle,	availability	to	parents	

[requested	copy	of	current	week’s	menu]	

Policies	 Theory/kaupapa	or	philosophies	that	have	influenced	decisions	about	food		

Written	policy	on	nutritional	guidelines	for	food	brought	from	home,	
compliance	by	families	and	response	when	not	compliant	

Other	written	policies	on	food	and/or	nutrition	and	monitoring	of	staff	
compliance	with	policies	[requested	to	send	written	policies	for	analyses]	

Written	policies	on	physical	activity	and	monitoring	of	staff	compliance	
with	policies	[requested	to	send	written	policies	for	analyses]	

Food	
behaviours	

	

Staff	nutrition-related	behaviors	at	Kai	Time		

Using	food	as	a	reward,	withholding	food	as	a	behaviour	consequence	

Food	for	special	occasions	(how	often,	type	of	occasion,	what	
foods/beverages	served	on	last	occasion	and	usually)		

Food	used	in	fundraising	in	past	01	months	+	type	of	food/beverage	

Nutrition	
education	

Frequency	of	teaching	concepts	about	food	or	nutrition	

Frequency	children	involved	in	making,	baking	or	cooking	food	and	what	
type	of	food/drinks	in	the	past	12	months	

Edible	garden	onsite,	gardening	by	children/family/community	members	

Participation	in	nutrition	and/or	physical	activity	programmes	

Physical	
activity	
education	

Hours	spent	in	free	play	and	active	teacher-led	play	

Indoor	active	space	when	weather	is	bad	

Restriction	of	physical	activity	as	a	behavioural	consequence	

TV	use	(incl.	educational	programmes,	movies	and	DVDs)	

Computer/ipad	use	(including	educational	games	and	apps)		

Strategies,	space	and	equipment	available	for	use	

Health	
promotion	

Nutrition	champions	(someone	who	shares	knowledge/	skills,	raises	
awareness	and	promotes	positive	change)	–	presence	and	role	

Physical	activity	champions	–	presence	and	role	

Barriers	to	providing	and/or	promoting	healthy	eating	and	physical	activity	
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A	‘general	information’	section	was	added	at	the	start	of	the	survey	to	collect	details	about	the	

participant	and	their	ECE	service,	and	the	survey	ended	with	a	free-text	box	for	participants	to	

add	more	detail	about	food,	nutrition	or	physical	activity	in	their	ECE	service	if	they	desired.	

An	 invitation	 letter	(Appendix	*)	and	a	participant	 information	sheet	(Appendix	*)	were	also	

developed	according	to	standard	University	of	Auckland	protocols	to	ensure	informed	consent	

and	explain	the	research,	giving	contact	details	if	participants	wished	to	discuss	the	research	in	

more	detail.	

The	final	questions	were	loaded	onto	an	online	survey	platform,	SoGoSurvey,	ready	for	testing	

in	the	pilot	study.		

Ethical	approval	

Ethical	approval	to	conduct	the	Kai	Time	in	ECE	survey	(including	pilot	testing)	was	approved	

by	the	University	of	Auckland	Human	Ethics	Committee	on	:;	January	=>:;,	protocol	reference	

no.	%&%'().	An	amendment	following	the	pilot	was	approved	)&	March	<%&=.		

Pilot	data	collection	and	quality	assurance	procedures	

A	pilot	for	Kai	Time	in	ECE	was	conducted	in	early	./01	with	seven	ECE	services	invited:	the	

University	of	Auckland’s	Early	Childhood	Education	centres	(five	Community	ECCs	including	a	

‘puna’	Māori	bi-lingual	centre,	and	one	Kōhanga	Reo	Māori	 immersion	centre),	one	privately-

owned	 ECE	 centre	 on	 the	 university	 grounds,	 and	 one	 Kindergarten	 outside	 of	 the	 survey	

frame.	The	pilot	sites	were	excluded	 from	the	main	survey	 frame	and	the	data	 from	the	pilot	

was	not	 included	in	the	final	dataset.	The	invitations	to	participate	 in	the	survey	were	posted	

on	 $%	 January	 +,$-	 and	 by	 $,	March,	 five	 ECE	 services	 had	participated	 and	 their	 data	were	

used	for	the	pilot	analyses.	

In	 addition	 to	 completing	 the	 online	 survey,	 the	 pilot	 participants	 recorded	 how	 long	 the	

questionnaire	took	them	to	complete,	and	provided	feedback	on:	

• the	ease	and	accessibility	of	the	online	survey	platform;		

• the	style	and	wording	of	the	invitation	letter,	Participant	Information	Sheet	and	

Consent	form;	

• any	questions	they	thought	were	ambiguously	worded	or	found	difficult	to	answer;	and	

• their	thoughts	on	a	koha	(gift)	provided	for	participating	in	the	survey.	

The	data	were	checked	to	see	that	a	good	distribution	of	responses	was	collected	in	each	item,	

that	missing	 data	were	 appropriate	 and	 there	were	 no	 ambiguous	 answers	 given.	 The	 ‘other’	
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response	 categories	were	 checked	 in	 case	 they	 showed	 any	 confusion	 over	 question	wording	

and	to	check	that	the	stated	response	categories	were	appropriate.		

Based	on	 the	 feedback	 from	pilot	participants	and	preliminary	analyses	of	 the	pilot	data,	 the	

following	changes	were	made	to	the	survey	instrument:	

• more	instructions/definitions	at	the	start	of	the	survey	to	make	it	clear	who	should	

complete	the	questionnaire,	that	we	were	interested	in	4-!	year	old	children,	and	what	

we	meant	by	the	term	‘staff’;	

• a	‘Q&A’	question	added	to	the	PIS	stressing	that	participation	was	important	even	if	

their	ECE	service	did	not	provide	food	(i.e.	the	children	brought	packed-lunches	from	

home)	as	some	managers	thought	the	research	was	irrelevant	to	them	in	this	case;	

• added/changed	some	of	the	response	categories	for	some	questions	to	make	them	more	

appropriate/easy	to	understand;	and	

• added	a	photo	to	the	invitation	and	reminder	emails	to	make	them	more	appealing.	

The	pilot	also	uncovered	a	few	important	problems	with	the	planned	data	collection	approach.	

Often	 the	 management	 contact	 listed	 on	 the	 ECE	 Directory	 was	 a	 national	 or	 regional	

coordinator,	 and	so	not	 the	person	we	were	 inviting	 to	answer	 the	 survey	 (which	was	 ideally	

the	Centre	Manager,	Director	or	Head	Teacher).	Our	ECE	sector	advisors	warned	that	a	posted	

invitation	to	the	national	or	regional-level	management	would	be	unlikely	to	be	passed	on	to	

the	 appropriate	 person	 “on	 the	 ground”	 and	 would	 be	 problematic	 as	 each	 manager	 in	 the	

database	had	between	+,	and	-,,	different	services	that	they	would	be	required	to	distribute	

our	 invitation	 to.	 Consequently,	 for	 the	 pilot,	 we	 sent	 invitations	 to	 ‘The	Manager’	 or	 ‘Head	

Teacher’	 (name	 unspecified)	 at	 the	 physical	 address	 listed	 on	 the	 Ministry	 of	 Education’s	

database.	 However,	 this	 too	 turned	 out	 to	 be	 problematic,	 as	 the	 majority	 of	 the	 pilot	

participants	 did	 not	 receive	 the	 posted	 invitation	 (discovered	 in	 a	 follow-up	phone	 call)	 and	

further	 enquiries	 with	 NZ	 Post	 revealed	 that	 they	 do	 not	 generally	 deliver	 to	 the	 physical	

address	for	Early	Childhood	Education	services	but	redirect	mail	to	a	Post	Office	Box	Address.	

The	 majority	 of	 our	 letters	 appeared	 to	 have	 been	 ‘lost’	 in	 that	 redirection	 as	 they	 did	 not	

eventuate	at	the	ECE	service	PO	Box	and	were	not	returned	to	us	at	the	University.		

For	pilot	participants	that	did	not	receive	the	original	posted	invitation,	we	delivered	a	copy	of	

the	invitation	in-person,	or	we	emailed	the	letter	and	PIS	with	a	link	to	the	online	survey.	The	

email	 process	 worked	 well	 and	 participants	 commented	 that	 they	 usually	 receive	 research	

invitations	by	email	 and	are	on	 the	computer	daily	 for	work	 so	 this	would	be	an	appropriate	

method	to	contact	them.		
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Consequently,	we	 changed	 to	 an	 emailed	 invitation	 for	 all	 of	 the	ECE	 services	 in	our	 sample	

frame	 asking	 them	 to	 participate	 in	 the	 research	 by	 clicking	 on	 a	 link	 to	 the	 SoGoSurvey	

website.	 One	 issue	 with	 this	 approach	 was	 that	 the	 Ministry	 of	 Education’s	 database	 was	

missing	 email	 addresses	 for	 !"%	 of	 ECE	 services	 in	 our	 sample	 frame,	 so	 we	 phoned	 those	

services	 to	 collect	 their	 email	 address	 verbally.	 Te	 Kōhanga	 Reo	 services	 were	 phoned	 by	 a	

fluent	Māori	speaker	to	increase	the	likelihood	we	would	gain	their	consent	to	contact	them	by	

email.	This	was	a	particularly	important,	as	the	majority	of	Kōhanga	Reo	(&'	of	)*)	did	not	have	

their	email	address	listed	on	the	Ministry	of	Education	database.	By	the	time	of	the	survey,	we	

had	an	email	address	for	./%	of	the	sample	frame	(missing	for	n=67	services).	

Final	survey	process	including	call-backs	and	reminders	

Invitations	 for	 the	 Kai	 Time	 in	 ECE	 survey	 were	 emailed	 on	 Wednesday	 9:	 April	 =:>?	

containing	 an	 embedded	 unique	 hyperlink	 to	 the	 survey	 so	 that	 each	 participant	 could	 only	

respond	once	to	the	survey	and	their	participation	could	be	tracked.	The	first	page	of	the	survey	

online	 contained	 a	 link	 to	 the	 Participant	 Information	 Sheet	 (Appendix	 *)	which	 answered	

common	questions	about	the	research,	and	then	the	online	consent	question	at	the	start	of	the	

survey	ensured	participants	had	read	the	Participation	Information	Sheet	before	proceeding	to	

the	 questionnaire.	 A	 translation	 of	 the	 invitation	 in	 te	 reo	 Māori	 was	 included	 below	 the	

English	 (Appendix	 *).	 Te	 Kōhanga	 Reo	 and	 other	 Māori	 ECE	 services	 were	 sent	 a	 specific	

version	where	the	Māori	language	invitation	was	placed	before	the	English.	In	total,	*+,	email	

invitations	 were	 sent.	 For	 the	 remaining	 ECE	 services	 where	 we	 could	 not	 obtain	 an	 email	

address,	a	letter	invitation	was	sent	by	NZ	Post	on	the	same	day.		

The	 invitation	 requested	 that	 managers	 complete	 the	 online	 survey	 before	 01	 May	 4506.	

Reminder	emails	were	sent	on	Monday	12	and	Tuesday	25	May	and	a	phone	call	was	made	on	

!"-!"	May	'"()	 to	 those	 services	 that	had	not	opened	 the	 email.	The	 survey	 remained	open	

through	 the	 following	month	 of	 June	 as	 approximately	 ,-%	 of	 those	 who	 were	 sent	 emails	

appeared	to	have	them	redirected	into	a	spam	folder	or	lost	in	their	inbox,	as	the	SoGoSurvey	

programme	 recorded	 them	 as	 “Email	 delivered	 and	 not	 read”.	 When	 we	 phoned	 these	

respondents	 they	 did	 not	 recall	 receiving	 an	 email	 about	 the	 survey.	 Consequently,	 we	 sent	

plain	 text	 emails	 (not	 through	 the	 SoGoSurvey	 platform)	 to	 those	 who	 were	 listed	 on	 the	

SoGoSurvey	platform	as	“Email	delivered	and	not	read”.	Another	difficulty	we	discovered	was	

that	 some	people	were	managers/Head	Teachers	of	 two	or	more	ECE	 services	 and	 they	were	

reluctant	to	complete	the	survey	again	for	each	individual	centre.	It	was	difficult	to	quantify	the	

extent	 of	 this	 issue	but	 it	may	have	 influenced	 the	 response	 rate.	Most	 of	 the	managers	 and	

head	teachers	contacted	because	of	non-response	were	interested	in	the	research	and	keen	to	
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participate	 but,	 despite	 good	 intentions,	 said	 they	 could	 not	 find	 the	 time.	 Some	 seemed	

confused	about	the	research	being	an	intervention	or	service	rather	than	a	survey.	For	example,	

they	mentioned	they	were	already	part	of	the	Healthy	Heart	Award	and	so	that	is	why	they	did	

not	take	part.	Others	thought	the	survey	was	not	relevant	to	them	if	they	did	not	provide	food	

to	children	(lunchboxes	only).	Managers	and	head	teachers	who	had	heard	about	the	survey	in	

a	sector	newsletter	or	that	was	promoted	by	their	umbrella	organisation	(e.g.	Early	Childhood	

Council,	 Kindergarten	 Associations,	 or	 Playcentre	 Federation)	 before	 they	 received	 the	

invitation,	appeared	more	willing	to	take	part.	Alternatively,	managers	of	centres	who	were	part	

of	a	bigger	franchise	were	unsure	whether	they	had	permission	from	the	owner	of	the	franchise	

to	complete	the	survey,	and	some	expressed	reluctance	to	share	their	policies	or	menus	without	

‘head	 office’	 consent	 (which	 was	 subsequently	 obtained	 from	 Kidicorp/BestStart,	 the	 largest	

grouping).		

In	 the	 last	week	of	 June,	non-responders	were	 sent	a	 final	email	 reminder.	Kōhanga	Reo	and	

other	Māori	ECE	services	that	had	not	participated	by	mid-June	were	phoned	by	a	fluent	Māori-

speaker,	with	three	call-backs	when	no	answer.	Respondents	who	had	not	attached	or	emailed	

through	a	menu	or	policies	when	they	had	 indicated	on	the	survey	that	 they	had	them,	were	

sent	a	reminder	email	in	June	requesting	these.	In	a	small	number	of	cases,	some	participants	

had	 started	but	not	 completed	 the	 survey	and	 so	 they	were	 sent	 a	 reminder	 to	 complete	 the	

survey	in	early	July.	In	November	3456,	additional	follow	up	by	phone	of	centres	who	provided	

food	daily	 to	 children	but	had	not	 supplied	 a	menu,	was	done	by	 a	 research	 assistant	 (n=78	

centres	were	phoned	 and	 emailed	 requesting	menus,	with	 56	 agreeing	 to	 send	 the	menu	but	

only	&	additional	menus	were	received).		

During	data	collection	two	new	centres	opened	within	the	sample	frame	area	and	so	they	were	

sent	invitations,	and	five	closed	and	were	therefore	removed	from	the	sample	frame.		

The	 last	 completed	 response	 was	 received	 3	 July	 and	 the	 survey	 was	 closed	 online	 78	 July.	

Appendix	)	contains	an	analysis	of	survey	responses,	the	representativeness	of	the	sample	and	

the	time	taken	for	respondents	to	complete	the	online	questionnaire.	Appendix	-	summarises	

the	 process	 followed,	 from	 sending	 the	 invitations	 to	 the	 567	 ECE	 services	 on	 the	 sampling	

frame,	 through	 to	 defining	 the	 final	 frame	 as	 ./0	 services,	 and	 the	 completed	 responses	

received	to	define	the	response	rate	as	01.0%	of	eligible	services.	

Data	processing,	cleaning	and	creation	of	derived	variables	

The	first	*+	responses	received	for	the	main	survey	were	checked	to	see	if	there	were	any	issues	

or	 problems	 with	 the	 data	 being	 received.	 Special	 attention	 was	 paid	 to	 the	 proportion	

completing	 all	 five	 parts	 to	 the	 process	 (consent,	 questionnaire,	 attaching	 a	menu,	 attaching	
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policies,	 leaving	a	mailing	address	for	koha)	and	whether	skips	within	the	questionnaire	were	

continuing	 to	work	 correctly,	which	 they	 all	were.	 In	 addition,	 each	 variable	was	 checked	 to	

ensure	a	good	distribution	of	responses	and	the	level	of	missing	data.		

Several	derived	variables	were	generated	in	Stata	to	assist	with	data	analyses,	using	recode	and	

generate	 commands.	 A	 data	 dictionary	 (in	 Excel)	 recorded	 variable	 names	 and	 the	 coding	

structure.		

Thank	you	and	feedback	to	participants	and	the	ECE	/	health	sector	

Koha	(the	Māori	word	for	‘gift’	or	‘recompense’)	of	a	children’s	book	was	posted	to	responding	

services	with	a	thank	you	letter	(Figure	!!).	A	summary	of	key	findings	containing	preliminary	

data	analysis	was	emailed	to	participants	and	ECE	and	health	sector	organisations	four	months	

after	data	collection.	 Just	prior	to	the	publication	of	articles	(Chapters	+-!),	participating	ECE	

services	 and	 sector	 organisations	 were	 emailed	 the	 media	 release	 and	 a	 plain	 language	

summary	of	the	academic	article.	The	article	in	Chapter	6	about	menus	was	Open	Access	(not	

behind	 a	 subscriber	 paywall)	 and	 so	 the	 media	 release	 contained	 a	 website	 link	 to	 the	 full	

paper.		

	

Figure	!!:	Photo	of	the	book	sent	as	koha	to	participating	services	in	Māori	and	Samoan	
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Scoring polices and menus	

The	WellCCAT-NZ	tool	

In	 order	 to	 quantify	 and	 compare	 the	 quality	 of	 written	 policies	 provided	 by	 services	 which	

participated	 in	 the	 Kai	 Time	 in	 ECE	 Survey,	 we	 adapted	 and	 then	 utilised	 a	 tool	 called	 the	

WellCCAT	(Wellness	Child	Care	Assessment	Tool)	which	was	developed	 in	*+,,	by	 the	Rudd	

Centre	for	Food	Policy	and	Obesity	Yale	University	and	has	been	validated	and	found	reliable	

in	a	study	of	,-	policies	for	345	childcare	centres	in	Connecticut	(Falbe	et	al	)*++).		

The	 final	 version,	 applicable	 to	 the	NZ	context	 and	used	 for	 scoring	policies	 in	 this	 thesis,	 is	

included	 as	 Appendix	 ..	 The	 modified	 tool	 is	 consistent	 with	 the	 NZ	 Food	 and	 Nutrition	

Guidelines	 for	Healthy	Children	 and	Young	People	 (Ministry	 of	Health	 1231a)	and	 the	Heart	

Foundation’s	 recommendations	 for	 nutrition	 policies	 (Heart	 Foundation	 ./0.b).	 Changes	 to	

the	WellCCAT	were	approved	by	the	developers	 to	ensure	 internal	consistency	and	construct	

validity	 was	 not	 compromised.	 The	 resulting	 -.-item	 WellCCAT-NZ	 tool	 quantitatively	

evaluates	five	areas	of	ECE	policies:	nutrition	education	("	items),	nutrition	standards	for	food	

and	 beverages	 ("#	 items),	 promoting	 healthy	 eating	 in	 the	 ECE	 setting	 ("#	 items),	 physical	

activity	 ("#	 items),	 and	 communication	 and	 evaluation	 (""	 items).	 Each	 of	 the	 +,	 items	 is	

assigned	a	 score	of	--!:	$	 if	 the	 statement	 is	not	 included	 in	 the	policy,	 6	 if	 the	 statement	 is	

weakly	worded	(e.g.	may,	should,	encourage,	suggest	etc.)	or	7	if	the	statement	is	specific	and	

strongly	worded,	 then	 an	 average	 score	 is	 derived	 for	 each	 section.	 The	 total	 scale	 and	 each	

subscale	produce	a	score	for	comprehensiveness	and	strength	from	,	to	-,,.	

Menu	Analyses	

The	method	for	analysing	and	scoring	menus	collected	during	the	survey	was	developed	for	a	

dietetics	 Masters	 dissertation	 (Dean	 -./0).	 Each	 '-day	 ‘full’	 menu	 (containing	 lunch	 and	 at	

least	two	snacks)	was	analysed	against	%&	items	(+	items	assessing	quantity,	+	 items	assessing	

variety	and	+	 items	assessing	quality).	The	criteria	used	 to	assess	 ‘quantity’	and	 ‘variety’	were	

developed	according	to	statements	from	The	Food	and	Nutrition	Guidelines	for	Healthy	Children	

and	 Young	 People	 Aged	 --!"	 years:	 A	 Background	 Paper	 (Ministry	 of	 Health	 1231a)	 and	 the	

criteria	to	assess	‘quality’	was	derived	from	the	Fuelled&Life	Nutrition	Guide	for	Early	Childhood	

Education	Services	(Heart	Foundation	./0.a).		
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ECE Physical Activity and Nutrition Environment Index	

The	need	for	a	composite	index	

The	 final	 Kai	 Time	 in	 ECE	 Survey	 dataset	 contained	 89:	 variables	 (including	 the	 derived	

variables	 and	 scores	 for	 policies	 and	 menus).	 A	 composite	 index,	 summarising	 all	 of	 this	

information,	 was	 required	 for	 use	 in	 the	 statistical	 modelling	 to	 investigate	 relationships	

between	the	nutrition	and	physical	activity	environment	and	BMI	outcomes.		

Composite	indices	are	often	created	to	rank	countries	or	corporations	according	to	a	variety	of	

data	 from	 different	 sources,	 for	 example,	 the	 Human	 Development	 Index	 or	 the	 Dow	 Jones	

Sustainability	 Indices,	 but	 a	 composite	 index	 is	 just	 as	 helpful	 in	 a	 study	 like	 this	where	 the	

different	participating	ECE	services	are	effectively	being	‘ranked’	using	variables	collected	in	the	

one	survey	rather	than	from	different	sources.	

The	ten	steps	for	index	creation	

The	OECD	and	European	Commission	propose	ten	steps	to	construct	a	robust	composite	index.	

Their	 handbook	 (Nardo	 et	 al	 +,,-)	 guided	 the	 creation	 of	 a	 composite	 index	 to	 summarise	

each	participating	Kai	Time	in	ECE	service’s	nutrition	and	physical	activity	environment.	Step	

!"	was	not	as	relevant	to	this	study	and	so	it	has	not	been	expanded	upon	in	this	chapter.		

The	ten	steps	proposed	by	Nardo	et	al	(/001)	were:	

!. Develop	a	theoretical	framework	

!. Select	the	variables	

!. Impute	missing	data	

!. Multivariate	analysis	

!. Normalisation	of	data	

!. Weighting	and	aggregation	

!. Uncertainty	and	sensitivity	analysis	

!. Back	to	the	data	(decomposition	presentations)	

!. Links	to	other	indicators	(testing	the	explanatory	power	of	a	composite)	

!". Visualisation	of	the	results	

Step	&:	Theoretical	framework	

Nardo	et	al.	(,--.)	stress	the	importance	of	a	theoretical	framework	to	aide	with	selection	and	

combination	of	variables	that	are	fit-for-purpose	to	create	a	meaningful	index.	The	theoretical	

framework	 provides	 a	 clear	 definition	 of	 the	 multidimensionality	 of	 the	 phenomenon	 to	 be	

measured	and	gives	a	nested	structure	for	the	sub-groups	(domains)	of	the	index.		
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As	described	earlier,	this	thesis	used	Harrison	et	al.	(3455)	ecological	systems	“Six	Cs”	model	of	

contributors	to	overweight	and	obesity	in	children.	The	subgroups/domains	for	the	index	come	

from	Harrison’s	NAP	(Nutrition,	Activity	and	Personal	characteristics)	and	ROP	(Resources	and	

Opportunities	/	Practices)	dimensions	as	outlined	in	the	5677	paper:	

!. Nutrition-related	resources	and	opportunities	

!. Activity-related	resources	and	opportunities	

!. Nutrition-related	practices	

!. Activity-related	practices	

!. Personal	and	relational	attributes	(culture	and	values)	

Selection	 criteria	 for	 the	 variables	 were	 defined	 to	 guide	 to	 whether	 an	 indicator	 should	 be	

included	or	not),	as	follows:	

Policies,	 practices	 or	 behaviours	 within	 the	 ECE	 setting	 that	 may	 prevent	 overweight	 and	

obesity,	which	are:	

• modifiable/policy	amenable	

• measurable/quantified	

• evidence-informed/recommended.	

Step	&:	Data	selection	

A	 table	 containing	 all	 of	 the	possible	 survey	 variables	which	 could	be	used	 as	 indicators	was	

constructed	(see	Appendix	*).	The	variables	were	grouped	into	the	five	theoretical	domains	and	

then	the	level	of	missing	and	skewed	data	for	each	variable	was	examined	(Table	!).	

Table	!:	Summary	of	the	variables	considered	for	inclusion	in	the	EPANE	Index	

Domain	 Potential	
no.	of	

variables	

No.	with	
MAR	data	

No.	with	
N/A	data	

No.	with	
highly	skewed	

data	

!	 Nutrition-related	resources	
and	opportunities	

!!	 !	 !	 !	

!	 Activity-related	resources	and	
opportunities	

!	 !	 !	 !	

!	 Nutrition-related	practices	 !"	 !"	 !	 !	

!	 Activity-related	practices	 !	 !	 !	 !	

!	 Personal	and	relational	
attributes	(culture	and	values)	

!	 !	 !	 !	

Note:	MAR	=	missing	at	random,	N/A	=	Not	applicable	
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The	following	three	variables	from	the	survey	that	had	highly	skewed	data	(89%	or	more	of	the	

responses	 fell	 into	one	 response	 category)	were	excluded	 from	 inclusion	 in	 the	 index	as	 they	

would	not	be	adding	any	heterogeneity	between	index	scores	for	the	different	ECE	services:	

• Staff	members	use	food	to	reward	‘good’	behaviour	(FoodReward)	

• Staff	members	withhold	food	as	a	behaviour	consequence	(FoodPunish)	

• ECE	has	an	edible	garden	on	site	(Garden)	

Step	&:	Imputation	of	missing	data	

Nearly	all	of	 the	variables	 selected	 for	 inclusion	 in	 the	 index	had	missing	data,	and	 these	 fell	

into	two	categories:	not	applicable	(N/A)	variables	and	missing	at	random	(MAR)	variables.	

Some	 of	 the	 missing	 data	 did	 not	 make	 sense	 to	 impute	 values,	 as	 there	 was	 a	 logical	

explanation	why	the	respondent	had	not	been	asked	the	question,	that	is,	it	was	not	applicable	

for	their	situation.	These	have	been	referred	to	in	Table	x	as	“N/A”.	Examples	of	this	were:	

• No	WellCCAT	score	as	the	ECE	service	did	not	have	a	written	policy		

• No	guidelines	for	food	brought	from	home	because	food	is	banned/not	required	

• No	menu	as	they	do	not	provide	any	food	daily	(lunchboxes	come	from	home).		

• No	menu	score	because	they	did	not	have	a	menu	(even	though	they	provide	food	

daily)	

But	other	variables	arguably	would	benefit	from	imputation	(rather	than	case	deletion)	and	the	

missing	 data	were	most	 likely	missing	 at	 random.	These	 have	 been	 referred	 to	 in	Table	 x	 as	

“MAR”.	Examples	of	this	were:	

• No	policy	WellCCAT	scores	as	the	ECE	service	did	not	provide	a	policy	for	analysis	

(but	they	do	have	one)	

• No	menu	score	because	they	didn’t	provide	menu	for	analysis	(but	they	do	have	

one)	

• No	physical	activity	data	as	they	did	not	complete	the	questionnaire,	and	those	

questions	were	toward	the	end	of	the	survey.	

From	 the	 descriptive	 data	 analyses,	we	 observed	 responses	were	 often	 related	 to	 the	 type	 of	

service	(Kindergarten,	Education	and	Care	Centre,	Playcentre	etc).	Therefore,	for	each	variable	

with	more	 than	,%	of	 the	data	missing,	 the	value	was	 imputed	based	on	 the	average	 (mean)	

response	 to	 that	 question	 for	 the	 sum	of	 all	 responses	 for	 the	 same	 type	of	 service.	 Imputed	

values	for	each	variable	are	listed	in	Appendix	..		
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Step	&:	Multivariate	analysis	

This	preliminary	step	assesses	the	suitability	of	the	indicators	and	provides	an	understanding	of	

the	 implications	 of	 methodological	 choices	 (e.g.	 weighting	 and	 aggregation	 during	 the	

construction	 phase	 of	 the	 composite	 indicator).	 However,	 during	 the	 EPANE	 index	

construction	 the	 child	 BMI	 variable	 was	 not	 available	 as	 the	 datasets	 had	 not	 been	merged	

(described	 later	 in	 this	chapter)	and	also	 the	Growing	Up	 in	NZ	DCW2	(24	months)	had	not	

been	 cleaned.	Without	 this	 ‘outcome’	 variable	 I	 couldn’t	 do	 the	 standard	 approach	 to	 index	

creation,	which	would	have	been	to	conduct	a	principal	components	analysis	or	factor	analysis	

which	allocates	weights	to	the	indicators	with	the	largest	variation	across	services	(as	these	are	

most	 likely	 to	 be	 the	 ones	 of	 interest	 in	 explaining	 differences).	 Cronbach	 coefficient	 alpha	

correlations	 are	 also	 usually	 performed	 at	 this	 stage	 which	 gives	 an	 estimate	 of	 internal	

consistency	of	items	(i.e.	how	well	they	describe	a	uni-dimensional	construct	as	a	scale).	

Step	&:	Normalisation	

Normalisation	 occurs	 before	 data	 aggregation	 because	 the	 indicators	 in	 the	 data	 set	 have	

different	measurement	units	(and	are	therefore	not	directly	comparable),	and	some	variables	in	

my	dataset	were	theorised	to	positively	relate	 to	obesity	while	others	were	negatively	related.	

Nardo	et	al.	(,--.)	detail	several	methods	which	could	have	been	used	in	this	index:	

!. Standardization	(z-scores),	which	converts	indicators	to	a	common	scale	with	a	mean	of	

!	and	standard	deviation	of	.	(the	advantage	being	that	this	scaling	avoids	attaching	

excessive	importance	to	extreme	values).	

!. Min-Max,	which	normalises	indicators	to	have	an	identical	range	(6-!)	by	subtracting	

the	minimum	value	and	dividing	by	the	range	of	the	indicator	values.	Extreme	outliers	

can	distort	the	transformed	indicator.	This	method	can	widen	the	range	of	indicators	

lying	within	a	small	interval,	increasing	the	effect	on	the	composite	indicator	more	than	

z-score	transformation.		

!. Categorical	scales/scores,	could	be	numerical	(5,6,7)	or	qualitative,	such	as	“Fully	

achieved,	partly	achieved”,	“Not	achieved”.	Categorical	scales	exclude	large	amounts	of	

information	about	variance.	

Normalisation	needs	to	take	into	account	the	data	properties	and	objectives	of	the	composite	

indicator,	and	with	those	in	mind	I	chose	the	min-max	method	for	continuous	variables,	so	as	

to	differentiate	between	services	in	the	mid-range	as	much	as	possible,	providing	the	greatest	

variation.	One	downside	due	 to	 this	method	 is	 that	 any	 future	versions	of	 the	 index,	 created	

with	a	different	dataset	containing	the	same	variables,	would	not	be	directly	comparable	due	to	

differences	 in	min-max	values.	However,	many	of	 the	variables	 in	the	survey	were	categorical	
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already	 and	 so	 the	 categories	 were	 assigned	 numerical	 values	 from	 5	 to	 6,	 reversing	 the	

categories	where	 required	 if	 the	 data	were	positively	 associated	with	 obesity	 (e.g.	 reported	 a	

barrier	 to	 promoting	 physical	 activity	 or	 served	 unhealthy	 foods	 on	 special	 occasions).	 The	

values	from	the	normalisation,	as	applied	to	each	variable,	can	be	found	in	Appendix	).	

Step	&:	Weighting	and	aggregation	

Weighting	of	the	variables	and	domains	can	have	a	significant	effect	on	the	overall	composite	

indicator	and	rankings.	Nardo	et	al	("##$)	state	that	weights	are	essentially	value	judgements,	

regardless	of	the	method	chosen	to	create	the	weights,	and	so	the	final	choice	of	weights	should	

be	based	on	a	sound	qualitative	and	theoretical	understanding	of	the	phenomena	in	question.	

Most	indexes	have	equal	weighting,	essentially	implying	that	variables	are	 ‘worth’	the	same	in	

the	composite	index.	If	variables	were	grouped	into	domains	(as	in	the	EPANE	Index)	and	those	

domains	are	aggregated	to	form	the	composite,	then	applying	equal	weighting	to	the	variables	

may	 imply	an	unequal	weighting	 for	 some	dimensions	with	a	greater	number	of	variables.	 In	

absence	 of	 any	 clear	 view	 from	 the	 literature	 about	 whether	 opportunities	 and	 resources	 as	

opposed	 to	practices,	or	poor	nutrition	vs	 inactivity,	was	driving	obesity	 in	early	childhood,	 I	

decided	 to	 equally	 weight	 the	 domains,	 rather	 than	 the	 variables.	 Each	 domain	 contained	 a	

different	number	of	variables,	and	so	the	final	effect	of	the	aggregation	of	variables	meant	that	

some	variables	have	more	‘weight’	than	others	in	the	index.	

Equal	 weighting	 works	 well	 if	 all	 sub-indicators	 are	 uncorrelated,	 or	 they	 are	 all	 highly	

correlated.	 An	 element	 of	 ‘double	 counting’	 can	 occur	when	 variables	 with	 a	 high	 degree	 of	

correlation	 coexist	 in	 the	 index.	This	 is	usually	 checked	using	Pearson	 correlation	 coefficient	

(and	then	only	choose	 indicators	with	a	 low	degree	of	correlation)	but	there	 is	almost	always	

some	positive	correlations	between	different	measures	of	the	same	aggregate.	 Instead,	 for	the	

EPANE	 Index,	 variables	 were	 included	 if	 they	 were	 considered	 in	 the	 literature	 to	 measure	

different	aspects	of	the	outcome.	Weights	ideally	reflect	the	contribution	of	each	indicators,	so	

double	counting	should	not	only	be	determined	statistically	(Nardo	et	al	+,,-).	

There	 are	 several	 alternatives	 to	 equal	 weighting	 that	 rely	 on	 statistical	 models,	 such	 as	

Principal	 Components	 Analysis	 (PCA)	 or	 Factor	 Analysis	 which	 group	 individual	 indicators	

according	 to	 their	 degree	 of	 correlation.	 PCA	 identifies	 the	 dimensions	 of	 the	 data	 and/or	

defines	the	weights	for	the	base	indicators	but	this	may	have	over-ridden	the	theoretical	model	

and	may	have	resulted	in	an	index	that	was	difficult	to	interpret.	Multiple	regression	modelling	

is	another	method	often	used	for	weighting	indices	which	quantifies	the	relative	effect	of	each	

variable	on	the	outcome	of	interest.	However,	this	means	there	must	be	a	“dependent	variable”	
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that	 accurately	 and	 satisfactorily	 measure	 the	 outcome	 (child	 BMI	 in	 my	 case),	 which	 was	

unavailable	during	the	period	I	was	constructing	the	index	as	described	earlier.	

Participatory	 methods	 (incorporating	 views	 of	 stakeholders)	 are	 also	 sometimes	 used	 when	

weighting	 indices	 and	 I	originally	 thought	 this	would	be	 the	best	method	 for	my	 index.	This	

uses	a	budget	allocation	approach	where	experts	are	given	a	budget	of	N	points	and	asked	to	

distribute	 them	 over	 the	 indicators,	 “paying”	more	 to	 the	 indicators	 whose	 importance	 they	

think	 should	 be	 stressed	 (Nardo	 et	 al	 +,,-).	 This	 is	 optimal	 with	 a	 maximum	 of	 12-!"	

indicators,	 so	 may	 have	 worked	 to	 weight	 the	 different	 domains	 of	 my	 index,	 but	 not	 the	

variables	 of	 which	 there	 were	 many	 which	 would	 have	 confused	 and	 annoyed	 experts.	 In	

hindsight,	 it	would	have	been	useful	 to	collect	 this	 information	 from	a	 range	of	 stakeholders	

from	the	early	education	and	public	health	sector	and	then	compare	an	index	weighted	by	their	

consensus	with	one	equally	weighted	across	domains	as	I	did.		

Nader	 et	 al	 (*++,)	 stress	 that	 the	 absence	 of	 an	 ‘objective’	 way	 to	 determine	 weights	 and	

aggregation	 methods	 does	 not	 necessarily	 lead	 to	 rejection	 of	 the	 validity	 of	 composite	

indicators,	as	long	as	the	entire	process	is	transparent.	The	objectives	must	be	clearly	stated	at	

the	 outset,	 and	 then	 the	 chosen	 model	 must	 be	 tested	 to	 see	 to	 what	 extent	 it	 fulfils	 the	

modeller’s	goal	(below	in	step	3).	

The	outcome	of	steps	-	to	.	was	the	creation	of	six	new	variables	on	the	dataset	which	captured	

and	summarised	the	extent	to	which	each	ECE	service	had	a	health-promoting	environment	

with	the	potential	to	prevent	obesity:	

• Domain	(	Score	summarising	the	nutrition-related	resources	and	opportunities	

• Domain	(	Score	summarising	the	activity-related	resources	and	opportunities	

• Domain	(	Score	summarising	the	nutrition-related	practices	

• Domain	(	Score	summarising	the	activity-related	practices	

• Domain	(	Score	summarising	the	personal/relational	attributes	(culture	and	values)	

• Total	Index	Score	consisting	of	equal-weighted	scores	from	the	five	domains	

Chapter	!	details	the	resulting	distribution	of	scores	for	the	total	index	and	by	domain.	

Step	&:	Uncertainty	and	sensitivity	analysis	

Sensitivity	testing	assesses	the	impact	of	uncertainties	and	assumptions	made	during	the	index	

construction	on	the	final	result.	For	this	step,	I	compared	an	index	constructed	using	only	data	

from	those	services	with	no	missing	variables	for	the	questionnaire	(n=787),	and	only	data	from	

services	with	no	missing	questionnaire	variables	or	policy/menu	scores	(n=788)	and	compared	

this	to	the	full	imputed	dataset,	finding	no	difference	in	mean	score	or	kurtosis/skew.		
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Step	&:	Back	to	the	data	

During	 this	 step,	 the	 index	 is	 de-constructed	 to	 show	 the	 contribution	 of	 sub-components	

(domains).	 These	 analyses	 illuminate	 the	 relationship	 between	 the	 composite	 index	 and	 its	

components	and	often	provide	insight	into	what	is	‘driving’	a	low	or	high	score	for	a	particular	

group	of	interest.	Radar	plots	were	employed	for	this	step	to	show	the	mean	domain	scores	by	

different	ECE	characteristics	(see	Chapter	1).		

Step	&:	Links	to	other	indicators	

To	 test	 the	 explanatory	 power	 of	 the	 composite	 index	 Nardo	 et	 al	 ("##$)	 recommend	 that	

associations	 are	 explored	 between	 the	 index	 scores	 and	 the	 outcome	 of	 interest,	 in	 this	 case	

child	overweight/obesity.	Note	that	correlation	does	not	equal	causation,	so	even	if	there	was	a	

strong	 association	 it	 would	 not	 necessarily	 mean	 that	 a	 high	 index	 score	 (i.e.	 a	 health-

promoting	 early	 education	 environment)	 had	 caused	 a	 low	 body	 size	 at	 6	 years	 of	 age.	

However,	this	step	is	trying	to	establish	if	the	composite	index	accurately	reflects	the	intended	

impact,	 that	 children	 exposed	 to	 a	 ‘healthy’	 and	 ‘obesogenic’	 environments	 have	 a	 lower	 or	

higher	BMI,	 respectively.	The	 subset	of	 the	GUiNZ	cohort	used	during	 this	 step	of	 the	 index	

creation	 is	described	 in	detail	below	in	the	next	section	of	 this	chapter.	The	 final	outcome	of	

this	investigation	are	in	Chapter	/	of	the	thesis.		

	

Linking the home and early education data 

In	 order	 to	 create	 a	 group	 of	 children	 with	 which	 to	 investigate	 the	 effect	 of	 the	 ECE	

environment	on	health	outcomes,	the	following	process	was	used	to	match	the	Kai	Time	in	ECE	

Survey	with	the	GUiNZ	cohort.	

!. Determine	the	GUiNZ	children	in	the	+,	month	data	collection	wave	for	which	their	

mother	had	provided	the	name	and	location	of	their	main	childcare	service	

!. Find	the	Service	IDs	for	these	main	childcare	services	in	the	Ministry	of	Education’s	ECE	

Database	and	add	to	the	GUiNZ	data.	

!. Select	children	from	the	/0	month	data	collection	wave	who	had	a	Ministry	of	

Education	Service	ID	that	appeared	in	the	Kai	Time	in	ECE	survey	dataset	(i.e.	the	

child’s	main	childcare	provider	was	a	participant	in	the	3456	Kai	Time	in	ECE	Survey).	
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Question	about	child’s	main	early	education	service	in	GUiNZ	

The	following	question	was	asked	in	a	computer-assisted	telephone	interview	to	0012	mothers	

of	 child	 participants	 in	 the	 GUiNZ	 !"	 month	 data	 collection	 wave	 (with	 n=34	 refusing	 to	

provide	the	name	and	location):	

What	 is	 the	 name	 and	 location	 of	 this	 main	 early	 childhood	 education/child	 care	
arrangement	that	you	have	just	described	for	[name	of	child]?	Interviewer	note:	As	much	
information	as	possible.	Please	attempt	to	get	both	a	name	and	a	location	such	as	street,	
suburb	AND	city	or	street	and	town.		

Name	________________________	

Location	_______________________	

DK		

Refused	

Responses	 to	 this	 question	 were	 excluded	 from	 the	matching	 process	 if	 the	 respondent	 had	

already	 indicated	 in	 an	 earlier	question	 that	 the	main	 childcare	 arrangement	was	overseas,	 a	

home	 based	 provider	 (including	 nanny	 and	 au	 pair),	 a	 grandparent,	 relative	 or	 friend,	 or	 an	

unlicensed	crèche	or	playgroup.	

Probabilistic	and	exact	manual	matching	process	used	

Three	 processes	 were	 then	 followed	 sequentially	 to	 determine	 the	 Ministry	 of	 Education’s	

Service	 ID	 for	 the	 childcare	 arrangements	 listed	 (i.e.	 finding	 a	 ‘match’	 in	 the	 Ministry	 of	

Education’s	database	for	the	name	and	location	given	in	the	GUiNZ	interview):	

!. Using	‘fuzzy	logic’	probabilities	generated	in	the	R	statistical	programme	to	find	the	

most	probable	match	based	on	the	spelling	of	the	name	and	location,	followed	by	a	

manual	check.		

!. Automated	Google	search	for	probable	street	addresses	and	suburbs	based	on	the	name	

and	location	responses,	then	repeating	the	fuzzy	logic	match,	followed	by	a	manual	

check.	

!. Manual	matching,	using	childcare	service	websites	and	Google	maps	when	required	to	

find	the	most	probable	match.	

Fuzzy	logic	probabilities	were	used	because	only	a	minority	of	respondents	had	given	the	name	

and	location	with	the	exact	spelling	as	listed	on	the	Ministry	of	Education’s	database.	A	Google	

search	 process	 was	 used	 to	 check	 if	 the	 name	 and/or	 location	 provided	 could	 add	 more	

information	(e.g.	street	name	or	suburb)	to	assist	with	the	fuzzy	logic	matching	process.	This	

process	has	been	used	previously	in	GUiNZ	to	assist	with	matching	the	names	of	GP	practices	

provided	by	respondents	to	the	national	register	of	GPs.	
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Importantly,	every	 ‘match’	from	both	the	fuzzy	logic	and	Google	search	process	was	manually	

checked	 by	 the	 candidate	 to	 confirm	 that	 it	 was	 the	 only	 probable	match	 with	 the	 services	

listed	on	the	Ministry	of	Education’s	database.	If	there	was	any	doubt	about	the	certainty	of	the	

match	 (for	 example,	 if	 the	 answer	 given	 was	 “Educare	 in	 Hamilton”	 and	 there	 were	 several	

Educare	services	in	Hamilton	listed	on	the	database)	then	a	match	was	not	made.		

Figure	!"	in	Chapter	+	details	the	success	of	the	matching	process	followed.	Only	the	children	

whose	main	childcare	service	at	age	23	months	of	age	had	participated	in	the	Kai	Time	in	ECE	

survey	were	used	in	this	thesis.		

Quality	assurance	of	the	matching	processes	

An	independent	statistician	quality	checked	and	validated	the	details	of	the	matching	process	

for	 GUiNZ	 with	 the	 ECE	 data.	 Analyses	 in	 the	 thesis	 use	 the	 final	 checked	 and	 approved	

dataset.		

	

Outcome data: weight, height and body mass index measurements 

The	main	outcome	variable	 for	 the	thesis	was	body	size	at	 four	years	of	age.	Data	came	from	

height	and	weight	measurements	taken	from	the	GUiNZ	children	by	trained	interviews	during	

a	 face-to-face	 interview	 in	 their	 homes	 when	 the	 child	 was	 approximately	 56	 months	 old,	

following	these	standard	protocols:	

Weight	

• Children	were	asked	to	remove	shoes,	hats,	heavy	jumper	and/or	jacket.	

• Tanita	Digital	Weight	Scale	(Model	HD-!"#)	was	placed	on	a	hard	floor	or	a	laminated	

mat	if	only	a	carpeted	surface	was	available	(Figure 12).	

• Child	stood	on	the	scales	facing	forward.	

• Measurement	 was	 recorded	 directly	 into	 the	 computer-assisted-interview-program	

(CAPI)	software,	and	repeated.	

• If	 the	 two	measured	 child	weights	differed	by	more	 than	677	grams,	 the	process	was	

repeated	 a	 third	 time.	 The	 electronic	 questionnaire	 allowed	 verification	 of	 the	

measurements	 obtained	 that	 exceeded	 the	 limits	 of	 range	 of	 acceptable,	 as	 well	 as	

checking	the	allowed	differences	between	the	3	measures.	
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Height	

• Child	stood	with	their	back	against	wall/door,	with	the	feet	together,	and	having	their	

heels	against	the	wall.	Buttocks	and	upper	part	of	their	back	were	touching	the	wall.	

• Interviewers	visually	checked	at	child’s	height	that	the	child’s	head	was	in	the	Frankfurt	

Horizontal	plane	(see	Figure 12).	

• Laser	Stadiometer	Precaster	CA	011	was	used	to	take	the	measurement	(Figure 12).	

• Measurement	 was	 recorded	 directly	 into	 the	 computer-assisted-interview-program	

(CAPI)	software,	and	repeated.	

• If	 the	 difference	 between	 the	 two	 measures	 was	 greater	 than	 4	 cm,	 then	 a	 third	

measurement	 was	 taken.	 The	 electronic	 questionnaire	 allowed	 verification	 of	 the	

measurements	 obtained	 that	 exceeded	 the	 limits	 of	 range	 of	 acceptable,	 as	 well	 as	

checked	the	allowed	differences	between	the	two	measures.	

The	stadiometers	and	scales	were	calibrated	once	during	the	data	collection	period	(at	the	six	

month	point).	Only	height	and	weight	measurements	which	were	recorded	by	the	interviewer	

as	 collected	 according	 to	 the	 protocol	 were	 used	 in	 these	 analyses,	 n=*+	 children	 in	 the	

matched	subsample	had	missing	height	and	weight	(.%)	and	were	therefore	excluded.	

Figure	!":	Images	of	the	Frankfort	Horizontal	plane	and	the	anthropometry	equipment	
used	in	Growing	Up	in	New	Zealand	

	

	

	

Body	mass	index	(BMI)	

The	World	Health	Organization’s	WHO	Anthro	Plus	software	(version	;.=.>)	was	used	to	derive	

BMI	z-score	measurements.	The	software	algorithm	uses	final	height	(in	cm)	and	weight	(in	kg)	

measurement	of	the	child,	plus	the	gender	and	age	at	which	the	measurements,	to	produce	a	
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relative	 weight	 adjusted	 for	 child’s	 age	 and	 sex,	 comparing	 to	 the	WHO	 reference	 standard	

population.	The	z-scores	are	standard	deviations,	so	a	z-score	of	(	reflects	the	mean	weight	for	

height	given	a	child’s	gender	and	age	in	the	WHO’s	reference	population.	For	this	study,	WHO	

BMI	z-score	was	chosen	as	the	analytical	variable	rather	than	crude	BMI	adjusted	for	age	and	

sex,	because	it	increases	the	interpretability	of	the	results	for	readers	outside	of	NZ	(Must	and	

Anderson	 )**+).	 Readers	 should	 be	 aware	 that	 the	 proportion	 of	 children	 identified	 as	

overweight	or	obese	 in	 this	 study	may	not	align	with	population-level	 statistics,	which	 in	NZ	

are	usually	calculated	using	the	IOTF	cut-offs	or	NZ-WHO	growth	chart	centiles.	

Statistical analyses employed in the thesis 

Different	 subsets	 of	 the	 Kai	 Time	 in	 ECE	 sample	 or	GUiNZ	 cohort	 have	 been	 used	 in	 each	

chapter	 in	the	thesis,	based	on	the	best	data	to	answer	the	particular	research	questions.	The	

different	 samples	 have	 been	 detailed	 in	 each	 chapter’s	methods	 section.	 Likewise,	 different	

statistical	techniques	and	tools	have	been	used,	depending	on	the	research	question,	and	these	

are	 listed	 in	 the	 methods	 section	 for	 each	 chapter.	 Descriptive	 statistics	 included	 cross-

tabulations,	 calculations	 of	 proportions	 and	 means.	 Analytic	 statistics	 employed	 were	

independent	samples	t-tests,	analysis	of	variance	(ANOVA),	simple	linear	regressions,	multiple	

regression	(both	 linear	and	 logistic)	and	multilevel	modelling.	The	representativeness	of	each	

of	 the	 data	 subsets,	 and	 justifications	 for	 the	 tool	 and	 analysis	 techniques	 employed,	 are	

discussed	in	the	methods	and	limitations	sections	in	the	respective	chapters.	

All	 statistical	 analyses	presented	 in	 the	 thesis	were	undertaken	by	 the	 candidate,	 using	Stata	

statistical	software,	version	SE/34.3.	Graphs	were	created	 in	Stata	(scatterplots	and	bar	charts)	

and	Microsoft	Excel	(radar	plots	and	some	of	the	bar	charts).	

A	short	introduction	to	multilevel	modelling	

In	 the	 final	 results	 chapter	of	 the	 thesis	 (Chapter	3),	multilevel	modelling	 is	used	 to	 test	 the	

theoretical	hypothesis	of	the	thesis	that	the	ECE	environment	has	an	effect	on	preschool	body	

size.	Multilevel	modelling	is	a	type	of	regression	analysis	used	when	the	data	are	clustered;	also	

known	 as	 hierarchical	 modelling,	 random	 effects	 or	 random	 co-efficient	 models,	 variance	

component	models,	or	mixed	effects	models.	This	is	an	appropriate	statistical	technique	to	use	

when	level-!	units	(in	this	case,	children)	within	level-!	clusters	(ECE	services)	tend	to	be	more	

similar	to	each	other	than	to	units	in	other	clusters.	This	recognises	that	children	do	not	end	up	

in	a	particular	early	education	service	by	chance,	but	through	mechanisms	that	may	be	related	

to	 their	 individual	 and/or	 family	 characteristics,	 and	also	 that	 children	may	be	 influenced	by	
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their	 peers,	 teachers	 and	 environment	 within	 the	 service	 which	 further	 differentiates	 them	

from	other	clusters	(Rabe-Hesketh	and	Skrondal	/01/).		

Multi-level	modelling	helps	 to	 disentangle	 the	 processes	working	 at	 different	 levels,	 both	 by	

attributing	 variables	 to	 different	 levels	 and	 by	 measuring	 the	 unexplained	 variability	 at	

different	levels.	Ignoring	the	clustered	structure	of	the	data	would	contravene	the	assumption	

of	 regression	 models	 that	 observations	 are	 independent	 of	 each	 other,	 creating	 an	

underestimation	 of	 the	 standard	 errors	 of	 regression	 coefficients	 which	 leads	 to	 narrower	

confidence	intervals	and	an	overstatement	of	statistical	significance	(Goldstein	,--.).	

It	 is	 generally	 not	 possible	 to	 explain	 all	 within-level	 %	 and	 between-level	 %	 variability	 in	

outcomes.	 In	 this	 case,	 multi-level	 models	 without	 explanatory	 variables	 (an	 unconditional	

model)	are	used	to	see	how	much	the	level-!	membership	matters.	The	output	from	an	‘empty’	

multi-level	model	 is	 the	 intra-class	 coefficient	 (ICC),	which	measures	 the	 proportion	 of	 total	

variance	 that	 is	 due	 to	 differences	 between	 groups.	 ICC	 reports	 on	 the	 amount	 of	 variation	

unexplained	 by	 any	 predictors	 in	 the	model	 that	 can	 be	 attributed	 to	 the	 grouping	 variable	

(services),	as	compared	to	the	overall	unexplained	variance.		

The	 ICC	 in	 this	 thesis	 is	 the	 correlation	between	 the	BMI	 z-scores	 of	 two	 randomly	 selected	

children	 within	 the	 same	 service.	 The	 ICC	 would	 be	 7	 if	 children	 within	 the	 clusters	 were	

independent,	 and	 if	 all	 responses	 from	 children	within	 each	 service	were	 the	 same	 then	 ICC	

would	be	).	The	equation	for	the	ICC	is	below,	where	var(u1)	is	the	variance	at	the	service	level	

and	var(e!)	is	the	variance	at	child	level,	so	the	ICC	is	the	variance	at	the	service	level	divided	

by	the	total	variance	in	the	model.		

!"" = !"# !0
!"# !0 + !"#(!0)	

The	 models	 in	 Chapter	 1	 of	 the	 thesis	 used	 maximum	 likelihood	 estimation	 because	 this	

ensures	 that	 the	 estimation	 method	 parameters	 remain	 relatively	 unbiased	 even	 with	 non-

normal	 data.	 Skewness	 and	 kurtosis	 of	 the	 main	 variables	 were	 within	 an	 acceptable	 range	

(BMI	z-score	skewness=+.-.,	kurtosis=-..3;	EPANE	Index	Score	skewness=-!.##,	kurtosis=../#)	

but	most	of	the	 independent	variables	 in	the	models	were	categorical.	Model	 fit	was	assessed	

using	Akaike’s	and	Schwarz’s	Bayesian	 information	criteria.	Robust	standard	errors	were	used	

in	 the	 model	 to	 account	 for	 potential	 heteroskedasticity	 (inability	 of	 the	 model	 to	 have	

consistent	 accuracy	 at	 low	 and	 high	 values)	 and	 the	 scatterplot	 of	 residuals,	 pnormal	 and	

qnormal	graphs	showed	little	heteroskedasticity	in	the	final	model	(Appendix	1).	

The	StataSE	v*+	commands	used	for	the	models	in	Chapter	3	were	xtmixed	and	meqrlogit.	
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Chapter 3: Physical activity environments in ECE 

Prologue  

“Play	 is	 often	 talked	 about	 as	 if	 it	 were	 a	 relief	 from	 serious	 learning.	 But	 for	 children	 play	 is	
serious	learning.	Play	is	really	the	work	of	childhood.”	Fred	Rogers	

“Play	is	the	highest	form	of	research.”	Albert	Einstein	

	

Publication	

This	chapter	has	previously	been	published	as	a	peer-reviewed	journal	article:		

Gerritsen	 S,	 Morton	 SMB,	 Wall	 CR.	 (%&'().	 Physical	 activity	 and	 screen	 use	 policy	 and	
practices	 in	 childcare:	 results	 from	 a	 survey	 of	 early	 childhood	 education	 services	 in	 New	
Zealand.	 Australian	 and	 New	 Zealand	 Journal	 of	 Public	 Health,	 !"("):	 !"#$-!"#$.	 doi:	
!".!!!!/!%&'-!"#$.&'$'(	

	

Permission	to	reprint	was	obtained	from	Wiley	(RightsLink	License	Number	!"#$%!&#"#'$().	

	

Link	to	the	thesis	objectives	and	conceptual	framework	

Chapter	)	answers	four	of	the	research	questions	for	the	thesis:	

	

The	findings	from	this	chapter	relate	to	the	right-hand	side	of	the	Six	Cs	model	of	contributors	

to	the	development	of	early	childhood	overweight,	introduced	in	Chapter	),	as	shown	in	Figure	

!".	

a.	How	comprehensive	and	strong	are	written	ECE	service	policies	on	physical	activity?		

b.	How	much	time	do	children	spend	in	active	play	and	screen	use	while	in	care?		

c.	What	physical	activity	equipment	and	strategies	are	used	to	increase	activity	in	childcare,	

including	the	presence	of	‘champions’	and	participation	in	health	promotion	programmes?		

g.	What	are	the	barriers	to	encouraging	physical	activity	in	ECE?		
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Figure	!":	Contributions	of	chapter	2	to	the	conceptual	model	
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Introduction  

Early	 childhood	 education	 (ECE)	 has	 become	 a	 rite-of-passage	 for	 the	 majority	 of	 young	

children	in	developed	countries.	The	OECD	average	participation	rate	for	-–!	year	olds	in	ECE	

is	 $%%.	NZ’s	 rate	 is	 similar	 to	 the	UK	 and	most	 European	 countries	 at	more	 than	 12%,	 and	

considerably	higher	than	Australia’s	rate	of	56%	(OECD	'()*).	Most	'	and	+	year	old	children	

in	NZ	 now	 attend	 ECE	 for	 more	 than	 /	 hours	 a	 day,	 4	 or	 5	 days	 of	 the	 week	 (Ministry	 of	

Education	$%&').		

Increased	 participation	 in	 ECE	 has	 led	 to	 a	 growing	 investigation	 into	 the	 effect	 of	 the	 ECE	

environment	on	young	children’s	health.	Two	large	reviews	of	the	research	on	physical	activity	

among	preschoolers	found	low	levels	of	objectively-measured	physical	activity	among	children	

while	 in	 ECE,	 consistent	 across	 several	 different	 countries,	 with	 no	 ECE	 environments	

providing	 *+	minutes	 of	moderate	 to	 vigorous	 physical	 activity	 per	 day	 for	 7	 and	 8	 year	 old	

children	(Reilly	()*);	Hodges	et	al	()*3)	which	is	the	minimum	daily	recommendation	in	the	

UK	 (Department	 of	Health,	 Physical	Activity,	Health	 Improvement	 and	Protection	 :;<<),	 the	

United	 States	 (National	 Association	 for	 Sport	 and	 Physical	 Education	 7889)	 and	 Australia	

(Department	 of	 Health	 and	 Ageing	 &'()).	 These	 findings	 are	 contrary	 to	 the	 perceptions	 of	

most	 educators	 and	 parents	 who	 often	 characterise	 young	 children	 as	 naturally	 active	 and	

energetic	(Dennison	and	Faith	.//0;	Goldfield	et	al	./5.;	De	Decker	et	al	./59).		Additionally,	

research	has	found	high	levels	of	objectively-measured	sedentary	behaviours	including	‘screen-

time’	 at	 ECE	 centres.	 A	 systematic	 review	 of	 screen-use	 among	 children	 in	 ECE	 (including	

studies	from	the	US,	Canada	and	Australia)	stated	that,	despite	some	variability,	children	had	a	

lot	 of	 access	 to	 screens–mostly	 television,	 but	 also	 computers	 and	 tablets–while	 in	ECE,	 and	

were	using	them	for	more	than	the	one	hour	recommended	 in	these	countries	 for	screen	use	

among	'	and	)	year	olds	across	all	settings,	i.e.	including	screen	use	at	home	(Vanderloo	+,-.).	

The	 immediate	 health	 consequences	 of	 both	 physical	 activity	 (Timmons	 et	 al	 -./-)	 and	

sedentary	behaviours	(LeBlanc	et	al	+,-+)	in	preschoolers	are	well	documented,	with	evidence	

for	relationships	with	adiposity,	bone	health,	psychosocial	health	and	cardio-metabolic	health.	

Additionally,	there	is	evidence	of	moderate	tracking	of	physical	activity,	and	moderate-to-large	

tracking	 of	 sedentary	 behaviour,	 during	 early	 childhood,	 into	middle	 childhood	 (Jones	 et	 al	

!"#$)	and	into	adolescence	(Biddle	et	al	*+,+).	Accordingly,	early	childhood	is	a	critical	time	to	

implement	health	promotion	programmes	which	promote	physical	activity	and	limit	sedentary	

behaviours,	 as	 early	prevention	 appears	 to	be	 the	most	 cost-effective	 and	 efficacious	 strategy	

against	childhood	obesity	and	a	range	of	other	adverse	health	conditions	(Dennison	and	Faith	

!""#;	 Larson	 et	 al	 !"//;	 Sellers	 et	 al	October	 !""4;	 Story	 et	 al	 !""6).	 Previous	 research	has	
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established	 several	 modifiable	 factors	 in	 preschool	 environments	 that	 significantly	 increase	

physical	 activity	 and	 lessen	 sedentary	 time	 for	 children	 while	 in	 care:	 high	 service	 quality	

(Dowda	et	al	+,,-);	written	physical	activity	policies	(Bell	et	al	()*+a);	equipment	variety	and	

portability	 (Dowda	 et	 al	 !""#;	 Bower	 et	 al	 !"".;	 Vanderloo	 et	 al	 !"23);	 larger	 playgrounds	

(Dowda	et	al	+,,-;	Gubbels	et	al	+,3+)	and	indoor	play	space	(Gubbels	et	al	+,-+;	Henderson	

et	 al	 &'());	 time	 spent	 outdoors	 (Henderson	 et	 al	 -./0;	Gray	 et	 al	 -./0);	 regular	 teacher-led	

structured	activity	(Bell	et	al	()*+a);	low	electronic	media	use	(Dowda	et	al	+,,-;	Vanderloo	et	

al	$%&')	and	teacher	training	in	physical	activity	(Dowda	et	al	+,,-;	Hodges	et	al	+,23).		

There	 has	 been	 very	 little	 research	 on	 physical	 activity	 or	 sedentary	 behaviours	 among	

preschoolers	 in	NZ,	 and	 none	 to	 our	 knowledge	 on	 the	modifiable	 factors	 listed	 above	 that	

encourage	 active	movement	 in	 ECE.	 A	 small	 study	 in	 6778	 in	 which	 ;	 to	 <	 year	 olds	 wore	

accelerometers	over	several	days,	found	girls	and	boys	were	sedentary	for	)*%	and	)-%	of	the	

time	 respectively	 while	 they	 were	 in	 ECE	 (Lucas	 and	 Schofield	 1232).	 More	 recent	

accelerometer	research	tracked	the	physical	activity	of	343	children	from	age	7	to	8	years	and	

found	 that	 by	 age	 .	 activity	 had	 declined	 substantially	 to	 around	 half	 that	 observed	 at	 age	

three.	 The	 researchers	 conclude	 that,	 although	 they	 are	 unable	 to	 link	 this	 reduction	 to	 any	

particular	 environment	 (as	 data	were	 not	 collected	 on	 this),	 the	 initial	 decline	 in	 levels	 of	

physical	activity	coincides	with	the	start	of	ECE	for	most	children	in	NZ	(Taylor	et	al	+,-.).	

This	study	aimed	to:		

• assess	the	comprehensiveness	and	strength	of	written	ECE	physical	activity	policies,	and	

test	associations	between	the	comprehensiveness	and	strength	of	policies	and	service	

characteristics;	

• describe	the	reported	time	.	and	1	year	old	children	spend	in	active	play	and	the	use	of	

screens	while	in	care;	

• examine	physical	activity	equipment	and	strategies	to	increase	physical	activity	in	ECE,	

including	the	presence	of	‘champions’	within	the	service	and	participation	in	health	

promotion	programmes;	and	

• explore	barriers	to	improving	physical	activity	in	the	ECE	setting.	

Methods  

Population	and	sample	

Data	were	collected	in	a	cross-sectional	online	survey	of	ECE	services	in	three	adjoining	regions	

of	NZ	(Auckland,	Counties	Manukau	and	Waikato	District	Health	Board	areas);	chosen	because	

these	 are	 the	 three	 regions	where	 the	 children	 in	 the	Growing	Up	 in	New	Zealand	 (GUiNZ)	
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cohort	(aged	,	years	old	at	the	time	of	the	survey)	were	recruited,	to	allow	for	matching	of	the	

two	 datasets	 in	 future	 research.	 GUiNZ	 is	 the	 largest	 longitudinal	 study	 in	 New	 Zealand,	

following	)*+)	children	from	before	their	birth	in	4556-!".	The	cohort	shows	close	alignment	

to	the	birth	characteristics	of	all	NZ	births	from	+,,-	to	+,.,	(Morton	et	al	+,-.).		

Infant	and	toddler	centres	(for	under	0	year	olds),	home-based	services,	playgroups,	unlicensed	

crèches	 and	 hospital-based	 services	 (for	 patients)	 were	 excluded	 from	 the	 survey	 frame.	 All	

other	licensed	services	listed	in	the	Ministry	of	Education	database	Early	Childhood	Education	

Services	 (August	 ./01)	 were	 invited	 to	 participate	 (N="#$),	 comprising	 of	 private	 and	

community	 daycare	 centres,	 public	 kindergartens,	 playcentres	 and	 Kōhanga	 Reo.	 Private	

daycare	centres	are	small	businesses,	companies	or	corporations.	Community	daycare	centres	

are	 run	 by	 community-based	 organisations	 such	 as	 churches,	 local	 councils,	 hospitals	 or	

universities.	Private	and	community	daycare	centres	form	the	majority	of	the	ECE	sector	in	NZ	

and	are	part-funded	by	the	government	(up	to	23	hours	a	week	for	children	aged	;	to	<	years)	

with	parents	usually	paying	 additional	 fees.	 Public	 kindergartens	 are	 run	by	 charitable	 trusts	

and	 nearly	 fully-funded	 by	 the	 government.	 Kindergartens	 generally	 have	 highly-trained	

although	 fewer	 teachers	 for	 large	numbers	 of	 children.	Playcentres	 are	parent/family-run	 co-

operatives,	 where	 children	 attend	 an	 average	 3	 hours	 a	 week,	 usually	 with	 their	 parents.	

Kōhanga	Reo	are	Māori	cultural	immersion	centres	run	by	whānau	(family),	where	children	are	

encouraged	to	attend	at	least	./	hours	a	week	(Ministry	of	Education	1234).	

Recruitment	

Invitations	to	participate	 in	the	research	were	sent	by	email	to	the	manager,	administrator	or	

head	 teacher	 of	 each	 ECE	 service	 in	 the	 survey	 frame,	 with	 researchers	 phoning	 services	 to	

obtain	 a	 valid	 email	 address	 when	 required	 (45%	 of	 the	 survey	 population).	 A	maximum	 of	

three	reminder	emails	were	sent	to	non-respondents,	and	one	follow-up	phone	call	was	made,	

with	 a	Māori	 speaker	 phoning	Kōhanga	Reo	 and	Māori	 bilingual	 services.	 The	 questionnaire	

was	administered	from	May	to	July	3456	via	the	online	survey	software	tool	SoGoSurvey.	

Measures:	tool	selection	and	testing	

The	%&-item	survey	questionnaire	 included	nine	 items	 related	 to	physical	 activity,	 screen	use	

and	 health	 promotion	 programmes.	 In	 addition,	 written	 physical	 activity	 policies	 were	

collected	if	applicable	via	electronic	upload,	email	or	free	fax	number.	Results	from	the	survey	

relating	to	the	nutrition	environment,	nutrition	policy,	and	the	food	provided	in	ECE	services	

are	 reported	 in	 Chapter	 -.	 Questions	 relating	 to	 the	 amount	 of	 active	 play,	 screen	 use,	
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restriction	 of	 physical	 activity	 as	 a	 behavioural	 consequence,	 strategies	 and	 equipment,	 and	

barriers	to	physical	activity	were	sourced	from	the	Director’s	Child	Care	Nutrition	and	Physical	

Activity	 Assessment	 Survey	 which	 was	 designed	 specifically	 for	 researching	 childcare	

environments,	 and	 previously	 validated	 using	 direct	 observation,	 document	 review	 and	

structured	 interviews,	 finding	01%	to	40%	agreement	 for	 these	 survey	 items(Henderson	et	al	

!"##).	The	survey	question	related	to	health	promotion	programme	participation	was	based	on	

an	 item	 in	 the	School	 and	ECE	Food	and	Nutrition	Environment	Survey	 (Pledger	 et	 al	 '()()	

and	the	question	on	physical	activity	‘champions’	was	developed	by	the	authors.	

To	test	the	acceptability	of	the	survey	for	NZ	participants,	representatives	from	the	ECE	sector	

and	 several	 public	 health	 researchers	 including	 Māori	 and	 Pasifika	 cultural	 advisors	 were	

consulted	during	 the	development	of	 the	survey	objectives,	design	and	questionnaire.	A	pilot	

study	 of	 five	 services	was	 undertaken	 in	 early	 3456	where	 participants	 completed	 the	 survey	

online	 and	 then	 had	 a	 face-to-face	 or	 phone	 interview	 with	 a	 researcher	 to	 discuss	 any	

difficulties	with	comprehension	or	the	process.	Subsequent	changes	were	made	to	the	mode	of	

delivery	 for	 invitations	 (from	postal	 to	email)	and	some	wording	 in	 the	questionnaire	 to	aide	

understanding.	Ethical	approval	to	conduct	the	survey,	including	the	pilot,	was	approved	by	the	

University	of	Auckland	Human	Ethics	Committee	(reference:	;<;=>?).		

The	NZ	version	of	the	Wellness	Child	Care	Assessment	Tool	(WellCCAT-NZ)	was	used	to	rate	

the	 comprehensiveness	 and	 strength	 of	 written	 physical	 activity	 policy	 statements.	 The	

development	and	adaptation	of	this	tool	for	the	NZ	context	has	been	described	in	Chapter	0.		

Statistical	analyses	

The	participating	sample	of	ECE	services	was	compared	to	the	total	population,	with	chi-square	

tests	for	difference	performed	by	ECE	service	characteristics.	Descriptive	analyses	of	the	survey	

data	 were	 conducted	 by	 type	 of	 ECE	 service	 (private	 daycare	 centres,	 community	 daycare	

centres,	 public	kindergartens	 and	playcentres).	Chi-square	 tests	were	used	 to	 test	differences	

between	proportions,	and	one-way	ANOVA	was	used	to	test	differences	in	means;	a	p-value	of	

less	 than	 ).)+	 was	 considered	 statistically	 significant.	 A	 multivariate	 regression	 model	 was	

constructed	to	test	 the	statistical	significance	of	ECE	service	characteristics	on	WellCCAT-NZ	

scores	for	the	comprehensiveness	and	strength	of	written	physical	activity	policies.	All	analyses	

were	performed	in	STATA/SE	12.1.	
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Results 

Overview	of	research	participants	

!"#	managers/head	teachers	(or	similar)	from	different	ECE	services	participated	in	the	online	

questionnaire;	 representing	 $%.$%	 of	 the	 total	 licensed	 ECE	 services	 in	 Auckland,	 Counties	

Manukau	 and	Waikato	 invited	 to	 take	 part.	 However,	 only	 678	 respondents	 completed	 the	

questions	 regarding	 physical	 activity	 which	 were	 positioned	 toward	 the	 end	 of	 the	

questionnaire,	 so	 data	 from	 012	 services	 have	 been	 included	 in	 the	 analyses	 in	 this	 paper	

("#.%%	of	the	 invited	population),	with	#89%	three	and	four	year	old	children	enrolled	at	the	

time	of	the	survey.	

The	sample	was	sufficiently	representative	of	the	survey	population,	with	a	good	range	of	

participants	by	type	and	size	of	service,	neighbourhood	deprivation,	and	the	proportion	of	

Māori	and	Pasifika	students	enrolled	(Table	().	A	lower	proportion	of	private	daycare	centres	

and	services	in	areas	of	high	neighbourhood	deprivation	participated	in	the	survey,	however	as	

these	groups	are	proportionately	larger	in	the	total	population,	they	comprise	a	sufficient	

number	in	the	final	sample	to	generate	accurate	estimates.	A	higher	proportion	of	Playcentres	

completed	the	survey	than	expected,	but	remain	the	smallest	group	of	ECE	services	in	the	

sample	as	they	make	up	less	than	./%	of	the	population.	As	only	6	participants	from	Kōhanga	

Reo	completed	the	survey	(,-%	of	Kōhanga	Reo	invited	to	participate	in	the	research),	the	data	

presented	in	this	paper	may	not	accurately	represent	their	policies	and	practices.	Findings	for	

Kōhanga	Reo	are	therefore	not	presented	separately	in	the	analyses	by	type	of	ECE	service,	but	

their	data	have	been	included	in	the	overall	results.	
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Table	!:	Overview	of	survey	respondent	characteristics	

ECE	Service	Characteristic	
	

Survey	
respondents	

N=#$%;	n	(col%)	

Total	survey	
populationa	

N=#$%;	n	(col%)	 p-valueb	

Type	of	ECE	service	 		 	

	

	

	

<"."$	

Private	daycare	centre	 !"	(%%.!)	 !"#	(&'.))	

Community	daycare	centre	 !"	(%&.()	 !!"	(!%.%)	

Public	kindergarten	 !"	(%&.()	 !"#	(!&.()	

Playcentre		 !"	("!.")	 !"	(".&)	

Kōhanga	Reo		 !	($.&)	 !"	(!.&)	

Socioeconomic	deprivationc	 		 	

	

	

	

!.!#	

Low	(NZDep+,,-	deciles	3-!)	 !"	(%&.()	 !"#	(!&.#)	

Medium	(NZDep-../	deciles	3-!)	 !!!	($%.')	 !"#	(!&.!)	

High	(NZDep,--.	deciles	3-!")	 !"	(%&.()	 !"#	(#!.')	

Missing	 !	($.&)	 !	($.!)	

District	Health	Board	region	 	 	

!.#$	

Auckland	 !"	(%!.')	 !"#	(&'.!)	

Counties	Manukau	 !"	("!.&)	 !"#	("&.()	

Waikato	 !"	(%&.&)	 !""	(!%.')	

Proportion	of	Māori	and	
Pasifika	students	enrolled	 		 	

!.#$	

Less	than	).)%	 !"	(%&.")	 !"#	(&&.()	

!"	–	!"."%	 !"	(%%.!)		 !"#	(#&.")	

!"	–	!"."%	 !"	("".$)	 !"!	(!!.&)	

!"%	or	more	 !!	($%.$)	 !"#	(!&.()	

Missing	 !	($.&)	 !"	(%.')	

Total	roll	size	 		 	

!.#$	

!-!"	 !"	(%&.()	 !"#	(!&.()	

!"-!"	 !"	(%".')	 !""	(%&.()	

!"-!"	 !"	(%&.()	 !!"	(!%.')	

!"	or	more	children	 !"	(%&.()	 !"#	(!&.()	

Missing	 !"	(%.%)	 !"	(".$)	

Source:	)*+,	Kai	Time	in	ECE	Survey,	Growing	Up	in	New	Zealand,	University	of	Auckland	and	Ministry	
of	Education	database	Early	Childhood	Education	Services	(August	789:).		

a. All	licensed	ECE	providers	in	the	Auckland,	Counties	Manukau	and	Waikato	District	

Health	Board	regions,	excluding	infant	and	toddler	centres,	home-based	services,	

playgroups,	unlicensed	crèches	and	hospital-based	services	(for	patients).	
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b. Assessing	the	null	hypothesis	that	there	is	no	difference	in	distributions	between	the	survey	

respondents	and	the	survey	population	for	each	ECE	characteristic;	chi	square	test.	

c. The	New	Zealand	Index	of	Deprivation	(NZDep7889)	is	a	composite	measure	of	

socioeconomic	indicators	from	neighbourhood	areas	in	the	/001	census	("#).	Note	that	this	

data	was	derived	from	the	address	(Census	meshblock)	of	the	ECE	service	and	therefore	

may	not	accurately	reflect	the	deprivation	of	the	families	and	children	attending	the	

service.	

	

Written	policies	regarding	physical	activity	

One	 in	 three	ECE	 services	 (n="#;	 &'."%)	had	 a	written	physical	 activity	 policy,	with	 a	 lower	

proportion	 of	 playcentres	 having	 a	 physical	 activity	 policy	 compared	 to	 other	 service	 types	

(n=";	%.'%,	p=+.+,).	Written	physical	activity	policies	were	supplied	by	,,	services	and	derived	

for	 a	 further	 *+	 services	 (when	 they	 reported	 that	 they	 had	 a	 policy	 and	 were	 part	 of	 an	

association	or	corporation	of	ECE	services	with	a	generic	policy)	resulting	in	the	analysis	of	./	

different	policies	for	./	services	(23.2%	of	those	that	reported	having	a	written	physical	activity	

policy).	No	playcentres	and	only	one	Kōhanga	Reo	supplied	a	physical	activity	policy.		

Using	the	WellCCAT-NZ	tool,	policies	were	analysed	for	their	comprehensiveness	and	strength	

of	statements,	according	to	items	listed	in	Table	'.	Most	of	the	policies	did	not	include	half	of	

the	items	in	the	physical	activity	domain	of	WellCCAT-NZ,	and	only	two	items	were	considered	

to	 be	 ‘strongly	worded’	 in	more	 than	 ./%	of	 the	 policies	 analysed	 (the	 provision	 of	 physical	

activity	education	for	children,	and	the	provision	of	a	variety	of	physical	activity	opportunities).	

None	of	 the	policies	reviewed	addressed	the	duration	of	screen	time	or	a	statement	that	staff	

should	not	restrict	physical	activity	as	punishment	(e.g.	“time	out”	or	being	sent	inside).	Only	

one	 statistically	 significant	 difference	 in	 the	 policies	 by	 service	 type	 was	 found;	 a	 greater	

proportion	 of	 private	 daycare	 services	 included	 provision	 of	 physical	 activity	 training	 for	

teachers	 in	 their	 written	 policies	 (p=1.13)	 compared	 to	 other	 types	 of	 services,	 with	 ;1%	 of	

private	daycare	centres	having	a	strong	statement	about	this	in	their	policy.		
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Table	!:	Detailed	scoring	of	statements	in	the	written	physical	activity	policies	(N=89),	
by	WellCCAT-NZ	item	in	the	physical	activity	domain	

WellCCAT	
item	

	

Description	
	

Scored	(	=								
not	included	

														n	(%)	

Scored	(	=	
weakly	
worded	

										n	(%)	

Scored	(	=	
strongly	
worded				

n	(%)	

PA#$	 Addresses	the	provision	of	a	
variety	of	physical	activity	
opportunities.	

!"	(%!.')	 !	($.&)	 !"	(%!.')	

PA#$	 Specifies	frequency	of	outdoor	
time.	

!"	(%&.()	 !	($.&)	 !	($.&)	

PA#$	 Specifies	duration	of	outdoor	
time.	

!!	("#.%)	 !	($.&)	 !	(!.%)	

PA#$	 Addresses	the	provision	of	
physical	activity	/	gross	motor	
skills	education	for	children.			

!	 !	($%.!)	 !"	(%&.()	

PA##	 Addresses	protocol	for	teachers	
ensuring	that	children	play	
safely	during	physical	activities.	

!"	(%&.&)	 !"	("#.#)	 !	($.&)	

PA#$	 Addresses	the	provision	of	
training	for	teachers	on	
strategies	for	promoting	physical	
activity.			

!"	("%.')	 !"	(%&.")	 !"	(%&.()	

PA#$	 Addresses	the	provision	of	
structured	physical	activity.	

!!	($%.')	 !"	(%".!)	 !!	($%.')	

PA#$	 Addresses	teacher	participation	
in	physical	activity.	

!"	("%.")	 !"	(%&.&)	 !	($%.$)	

PA#$	 Addresses	not	restricting	
physical	activity	as	punishment.	

!"	(%&&)	 !	 !	

PA#$	 Addresses	a	plan	for	physical	
activity	when	weather	is	too	
severe	for	outdoor	play.	

!"	("#.%)	 !	(!.%)	 !	($.&)	

PA#$	 Addresses	recommendations	on	
how	to	dress	children	for	active	
play.	

!"	(%&.()	 !	($.&)	 !	($.&)	

PA#$	 Addresses	the	duration	of	time	
children	use	computers,	videos,	
and	television.		

!"	(%&&)	 !	 !	

PA#$	 Addresses	the	allocation	of	
funds	for	physical	activity	
equipment,	education	or	
programmes.	

!"	(%%.')	 !		($.&)	 !"	(%&.()	

Note:	Please	refer	to	the	WellCCAT-NZ	user	manual	in	Appendix	for	examples	of	the	wording	
required	in	policy	statements	to	obtain	a	3	or	4	score	for	individual	items.	
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Table	!:	Overall	WellCCAT	scores	for	written	physical	activity	policies	by	type	of	service	

Type	of	ECE	service	

Comprehensiveness	scores	 Strength	scores	

Mean	 SD	 Range	 Mean	 SD	 Range	

Private	centres	(n=$$)	 !"	 !".$	 !"-!"	 !"	 !.#	 !-!"	

Community	centres	(n=$%)	 !"	 !".$	 !-!"	 !!	 !".$	 !-!"	

Kindergarten	(n=,-)	 !"	 !.#	 !"-!"	 !"	 !.!	 !"-!"	

Total	(n=*+)	 !"	 !"."	 !-!"	 !"	 !".$	 !-!"	

Note:	 No	 physical	 activity	 policies	 from	 Playcentre	 and	 one	 policy	 from	 Kōhanga	 Reo	 were	
received.	

	

The	median	and	mean	score	for	comprehensiveness	of	the	physical	activity	policies	was	56/899	

and	 the	 mean	 of	 the	 strength	 scores	 for	 the	 policies	 was	 34/677	 (median	 39/677).	 Private	

daycare	centres	had	slightly	higher	mean	scores	for	comprehensiveness	and	strength	of	policies	

but	this	was	not	statistically	significant	(Table	!).		

When	 adjusting	 for	 ECE	 service	 characteristics	 in	 a	 multivariate	 regression	 model,	 the	

association	 with	 higher	 comprehensiveness	 and	 strength	 scores	 remained	 statistically	

significant	only	for	those	services	with	a	low	ratio	of	children	to	teachers	(Table	!).	
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Table	!:	Comprehensiveness	and	strength	of	physical	activity	written	policies,	adjusted	
for	service	characteristics	

ECE	Service	
Characteristic	

Comprehensiveness	of	policy	 Strength	of	policy	

Bivariate		 Model	statistics	

Pr(>F)	=	).+,+	

R!	=	#.%&'	

Bivariate	 Model	statistics	

Pr(>F)	=	).)+,	

R!	=	#.%#&	

Mean	
score	

Coeff.	 SE	 Pr>|t|	 Mean			
score	

Coeff.	 SE	 Pr>|t|	

Proportion	of	fully	
qualified	teachers	

!".$	

-!.#$	 !.#$	 !.#$%	

!".$	

-!.#$	 !.#$	 !.##$	

Low	(&'%	or	less)	

Med	(&'%-!"%)	 !".$	 !".$	

High	('(%	or	
more)	 !".$	 !".$	

Ratio	of	teachers/	
adults	to	children		

!".$	

-!.#$	 !.#$	 !.!#$	

!".$	

-!.#$	 !.#$	 !.!#$	

Low	(&:&	to	&:))	

Med	(&:(	to	&:+)	 !".$	 !".$	

High	(':)	or	more)	 !".$	 !".$	

Current	roll		

!".$	

!.#$	 !.!#	 !.!#$	

!".$	

!.#!	 !.!#	 !.!#$	

!-!"	

!"-!"	 !".$	 !".$	

!"-!"		 !".$	 !".!	

!"+		 !".$	 !".$	

Neighbourhood	
deprivation	
(NZDep'(())	

!".$	

!.#$	 !.#$	 !.#$!	

!".$	

-!.#$	 !.#$	 !.#!$	

Low	(Deciles	,-!)	

Med	(Deciles	+-!)	 !".$	 !".$	

High	(Deciles	,-
!")	

!".$	 !"."	

Proportion	of	
Māori	and	Pasifika	
children	

!"."	

-!.#$	 !.#$	 !.#$#	

!!.#	

-!.#$	 !.#$	 !.#$%	

Less	than	).)%	

!"	–	!"."%	 !".$	 !".$	

!"	–	!"."%	 !".!	 !".$	

!"	–	!"."%	 !".$	 !".$	

!"%	or	more	 !".$	 !"."	
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Notes:	 The	 Pr(>F)	 indicates	 the	 significance	 of	 the	 association	 between	 the	 fitted	 model	 or	 the	 ECE	
characteristics	and	the	outcome	variable	(in	this	case,	mean	score).	The	model	R!	 is	an	estimate	of	the	
amount	 of	 the	 variation	 in	 the	 outcome	 variable	 that	 can	 be	 explained	 by	 the	 full	multivariate	 fitted	
model.	 The	 coefficients	 of	 parameter	 estimates	 and	 their	 standard	 errors,	 SE,	 indicate	 the	 size,	 the	
direction	 of	 the	 effect	 and	 the	 precision	 of	 the	 parameter	 estimates.	 The	 Pr(>|t|)	 indicates	 the	
significance	of	 the	association	between	 the	ECE	characteristic	and	 the	outcome	variable.	Although	 the	
ECE	characteristics	are	presented	as	categorical	for	the	bivariate	analysis,	they	were	continuous	variables		
in	the	multivariate	model.	

	

Active	play	and	use	of	screens	in	ECE	

Most	children	were	reported	to	spend	the	majority	of	their	time	at	ECE	services	in	active	play	

(either	 child-	 or	 teacher-led	 play),	 with	 only	 01	 (3.5%)	 of	 services	 reporting	 that	 children	

engage	in	less	than	three	hours	of	active	play	per	day	(and	56%	of	these	services	were	open	for	

‘sessions’	rather	than	full-day).	Teachers	lead	children	in	active	play	for	some	part	of	the	day	in	

most	services	(n="#$;	'(.'%),	with	the	exception	of	playcentre	where	a	greater	proportion	have	

only	 child-led	 ‘free	 play’	 (n="#;	 &".#%)	 or	 less	 than	 #$	minutes	 a	 day	 of	 teacher[parent]-led	

active	play	 (n="#;	&".(%).	Overall,	 children	were	 reported	 to	be	engaged	 in	active	 teacher-led	

play	an	average	of	-.	mins	per	day	(SD+/-	!"),	and	child-led	active	play	an	average	of	123	mins	

or	five	hours	per	day	(SD+/-	!!")	while	at	the	service	(indoor	and	outdoor).	

The	majority	of	ECE	services	reported	that	children	have	access	to	screens	while	at	the	service,	

with	 most	 children	 watching	 television	 and	 using	 a	 computer	 or	 tablet	 monthly	 or	 less.	

Children	 watched	 television	 daily	 in	 ,%	 and	 weekly	 in	 00%	 of	 services;	 and	 used	 computers	

daily	in	((%	and	weekly	in	--%	of	services.	However	screen	use	differed	considerably	by	type	of	

service	with	 less	 than	 ./%	 of	 kindergartens	 reporting	 that	 children	 never	 use	 screens,	 and	 a	

higher	proportion	of	kindergartens	reporting	that	children	use	computers	and/or	tablets	daily	

or	monthly	compared	to	other	service	types	(Figure	)*).		
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Figure	!":	Reported	frequency	of	screen	use	per	child	while	in	ECE,	by	service	type	

	

Note:	 “Monthly	 or	 less”	 category	 combines	 answers	 from	 two	 listed	 responses	 in	 the	 survey:	
“monthly	(but	not	every	week)”	and	“very	rarely”.	

	

Two-thirds	of	 all	 services	 (n="#$;	 '(.*%)	 reported	 that	 their	 staff	members	never	 restrict	 the	

active	 play	 of	 children	 as	 a	 behavioural	 consequence,	 for	 example,	 by	 placing	 them	 in	 “time	

out”	 or	 sending	 them	 inside.	 The	 remaining	 one-third	 of	 services	 reported	 that	 some	 (n="#;	

!".$%),	most	 (n=";	%.'%)	or	all	 (n="#;	&.(%)	of	 their	staff	members	restrict	 the	active	play	of	

children.	A	higher	proportion	of	playcentres	never	restricted	children’s	active	play	compared	to	

other	ECE	service	types	(n="#;	&'.)%,	p=-.-.).	

Strategies	to	increase	physical	activity	in	ECE	

ECE	services	reported	using	a	wide	range	of	strategies,	spaces	and	equipment	to	promote	

physical	activity,	with	a	median	of	seven	items	(range	7-!")	chosen	from	a	list	of	ten	(Table	().	

A	higher	proportion	of	private	daycare	centres	(n="#;	"&.(%)	and	playcentres	(n=";	%&."%)	used	

five	or	fewer	strategies,	spaces	or	equipment	(p=3.35).	
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Table	!:	Physical	activity	strategies,	space	and	equipment	used	by	ECE	services	

Description	 Number	
Proportion	

(N=$%&)	

Small	play	equipment	(e.g.	balls,	hoops,	ropes,	parachutes)	 !"#	 !".$	

Outdoor	climbing	equipment	or	playscape	 !!"	 !".$	

Activities	to	build	motor	skills	(e.g.	tumbling,	expressive	
movements,	lifting)	 !"#	 !"."	

Organised	games	or	activities	 !"#	 !!.#	

Incorporating	physical	activity	into	everyday	teaching	
activities	 !"!	 !".$	

Gymnastics	equipment	(e.g.	balance	beam,	trampoline,	
tumbling	mat)	 !"#	 !!.#	

Off-site	facilities	(e.g.	pool,	park)	 !"#	 !".$	

Displaying	posters	and	books	about	physical	activity	 !"#	 !".$	

Indoor	climbing	equipment	 !"	 !".$	

Indoor	court	for	organised	activities	 !"	 !.#	

Bush	walks,	nature	discovery,	Forest	Kindy	etc.	 !"	 !.#	

Regular	walks	outside	centre	 !	 !.#	

Other	 !"	 !.#	

Source:	)*+,	Kai	Time	in	ECE	Survey,	Growing	Up	in	New	Zealand,	University	of	Auckland		

Notes:	Multiple	responses	provided.	Median	of	$	items	chosen	from	the	list	provided	(range	5-
!").	Other	 category	 included	weekly	 sessions	with	 a	 professional	 instructor	 (e.g	 yoga,	 dance,	
perceptual	motor	programme),	trees	to	climb,	and	using	bikes	or	scooters.	

	

When	the	weather	was	not	suitable	to	go	outdoors,	most	ECE	services	(n="#$;	'$.)%)	reported	

that	they	had	enough	indoor	play	space	for	some	active	play	(e.g.	jumping	and	dancing)	and	a	

further	 ().+%	 (n="#)	 had	 enough	 indoor	 space	 for	 all	 activities	 including	 running.	 Some	

respondents	made	 an	 additional	 comment	 that	 poor	 weather	 did	 not	 necessarily	 mean	 that	

children	would	stay	indoors.	

Half	of	all	respondents	(n=""#;	#$.&%)	had	a	person	at	their	ECE	service	that	they	considered	to	

be	 a	 ‘physical	 activity	 champion’,	 that	 is,	 someone	 who	 shares	 knowledge	 and	 skills	 about	

physical	activity,	raises	awareness	and	promotes	positive	change	regarding	physical	activity	for	

children.	 Physical	 activity	 champions	were	usually	 teachers	 in	private	daycare	 centres	 (n="#;	

!".$%),	community	daycare	centres	 (n="!;	!$.&%)	and	public	kindergarten	 (n="#;	&'.'%).	 In	

playcentres,	 the	 small	 number	 of	 physical	 activity	 champions	 were	 parents	 (n=";	 %&&%).	 A	

higher	proportion	of	ECE	services	with	a	physical	activity	champion	were	involved	in	a	health	
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promotion	 programme	 (n="#;	 &'.)%)	 compared	 to	 those	 who	 did	 not	 have	 anyone	 they	

considered	to	be	a	physical	activity	champion	(n="#;	&&.(%,	p<-.-.).	

Less	 than	 two-thirds	 of	 services	 participated	 in	 a	 nutrition	 or	 physical	 activity	 programme	

(n="#$;	 '(.*%),	 and	 only	 some	 of	 these	 programmes	 contain	 a	 physical	 activity	 component	

(Table	().	A	greater	proportion	of	 services	 that	participated	 in	a	physical	activity	programme	

had	 a	 physical	 activity	 policy	 (n="#,	 &'.)%,	 p<).)#).	 However,	 there	 was	 no	 statistically	

significant	association	between	participating	in	a	physical	activity	programme	and	the	number	

of	physical	activity	strategies	or	equipment	used,	or	the	hours	children	spent	in	active	play	per	

day	 (all	 p>).)+).	A	greater	proportion	of	ECE	 services	 that	participated	 in	 a	physical	 activity	

programme	 reported	 that	 their	 children	 usually	 watched	 TV	 (p<8.8:),	 and	 used	 computers	

(p<$.$&),	daily	or	weekly.	
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Table	!:	Health	promotion	programme	participation	by	type	of	ECE	service	

Programme	

Type	of	ECE	service	

Private	
daycare	

N=#$		

n(%)	

Community	
daycare		

N=#$		

n(%)	

Kindergarten	

N=#$		

n(%)	

Parent-run	
Playcentre	

N=#$		

n(%)	

Totala		

	

N=#$%		

n(%)	

!+	A	Dayb	 !"	(%&.()	 !"	(%&.()	 !"	(%!.!)	 !	($.&)	 !"	(%%.!)	

Jump	Rope	for	
Heartc	

!"	(!%.')	 !"	(%%.')	 !"	(%%.%)	 !	($.&)	 !"	(%".!)	

Healthy	Heart	
Awardd	(includes	
committed	but	no	
award	obtained)	

!"	(%&.()	 !!	(!$.&)	 !	($%.%)	 !	(!)	 !"	(%&.&)	

Healthy	Heart	
Award	obtained	
(all	levels)e	

!	($.$)	 !"	(!%.')	 !	($.$)	 !	(!)	 !"	(%.')	

Enviroschoolsf	 !	($.&)	 !	($.&)	 !"	(%".')	 !	(")	 !"	(%%.')	

Garden-to-Table	or	
Tui	Garden	
Challengef	

!	($.$)	 !	(!.%)	 !	($.&)	 !	($.&)	 !"	(%.')	

Under	'	Energizeg	 !	(!.%)	 !	($.$)	 !	($%.')	 !	($.&)	 !"	(".&)	

Fundamental	
Movement	Skillsh	

!	(!.%)	 !	(!.%)	 !	($.&)	 !	(!)	 !	($.&)	

Otheri	 !"	(!%.')	 !"	(!%.')	 !"	(%&.")	 !	(!)	 !"	("".&)	

Any	health	
promotion	
programme	

!"	(%!.')	 !"	(%&.()	 !"	(%&.()	 !	($%.$)	 !"#	(&'.))	

Participates	in	
programme	
containing	a	
physical	activity	
componentj	

!"	(%&.()	 !"	(%&.()	 !"	(%&.()	 !	($.&)	 !"#	(#&.()	

a. includes	data	from	0	Kōhanga	Reo	respondents	
b. A	free	curriculum-linked	resource	kit	for	teachers	aimed	at	increasing	fruit	and	vegetable	

consumption	with	no	physical	activity	component	("+	A	Day	)*+,)	
c. Physical	activity	fundraiser	for	the	Heart	Foundation	(with	skipping	ropes,	music	CD	and	

resources	provided	free	to	participating	ECE	services)	(Heart	Foundation	./01)	
d. Health	promoters	assist	ECE	services	to	“create	an	environment	that	promotes	and	

supports	healthy	choices”.	Includes	policy	development,	food	provision,	curriculum-based	
activities,	collaboration	with	parents	and	families,	and	professional	development	for	staff.	
ECE	services	that	choose	to	apply	for	a	Healthy	Heart	Award	are	marked	against	criteria	
which	determine	their	award	status	(Heart	Foundation	./0.b).	Data	were	from	the	Heart	
Foundation’s	database	(not	self-reported)	as	in	the	survey	12	services	had	incorrectly	
identified	whether	they	currently	participated	in	the	Heart	Foundation’s	Healthy	Heart	
Awards,	with	,-	ECE	services	saying	that	they	participated	in	the	Awards	when	they	didn’t,	
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and	%	saying	that	they	didn’t	participate	when	they	did.	Once	the	data	were	corrected	using	
the	Heart	Foundation’s	records,	there	were	a	slightly	lower	proportion	of	ECE	services	
participating	in	this	health	promotion	programme.	

e. Regarding	physical	activity,	in	order	to	gain	a	Whānau	(silver)	award,	ECE	services	need	to	
have	a	current	physical	activity	or	hauora	(health)	policy	which	includes	statements	on	
daily	physical	activity	for	children,	staff	role	modelling,	and	regular	professional	
development	for	staff.	Additionally,	to	gain	a	Pā-Harakeke	(gold)	award,	the	policy	needs	to	
include	allocation	of	resources	for	purchasing	physical	activity	equipment	(Heart	
Foundation	*+,*b).	Data	were	from	the	Heart	Foundation’s	database	(not	self-reported).	

f. Promotes	environmental	sustainability	and	encourages	healthy	lifestyles	(largely	learning	to	
cook	and	increasing	fruit/vegetable	consumption	rather	than	physical	activity)	
(Enviroschools	;	Garden	To	Table	;	Tui	Garden	)	

g. Run	by	Sport	Waikato	(12%	of	respondents	in	the	Waikato	area).	Health	promoters	called	
‘Energizers’	work	with	the	service	to	create	an	action	plan	for	increasing	nutrition	and	
physical	activity	based	on	a	needs-assessment.	Goals	include:	“More	active	play	every	day”	
and	“Less	screen	time”	(Sport	Waikato	,-./).	Participants	are	encouraged	to	apply	for	a	
Heart	Foundation	Healthy	Heart	Award,	and	this	was	the	case	in	5	(78.:%)	Under	>	
Energize	services	at	the	time	of	the	survey.	Participation	was	checked	again	Sport	Waikato’s	
database	of	participants	and	was	correctly	reported	by	all	survey	respondents.	

h. Run	by	Counties	Manukau	Sport	(4.4%	of	respondents	in	the	Counties	Manukau	area)	
(Counties	Manukau	Sport	)	

i. Mostly	private	programmes	or	coaching	sessions	with	weekly	activities	based	around	motor	
skill	development,	e.g.	Play	Ball,	Jiggle/Jump	Jam,	Gymnastics,	Yoga,	Dance,	Perceptual	
Motor	Programme.	

j. Only	includes	the	Heart	Foundation	Healthy	Heart	Awards	if	the	service	has	obtained	an	
award.	

	

Barriers	to	the	promotion	of	physical	activity	in	ECE	

Less	 than	 one	 third	 of	 services	 (n="#;	 &'.)%)	 reported	 that	 they	 experience	 a	 barrier	 to	

promoting	physical	 activity	 to	 children,	with	no	 statistically	 significant	differences	by	 type	of	

service	or	socioeconomic	deprivation.	However,	over	half	of	those	responding	positively	to	this	

question	 experienced	 two	 or	more	 barriers	 to	 promoting	 physical	 activity	 to	 children	 (n="#;	

ranging	 up	 to	 +	 barriers).	 The	 most	 common	 barriers	 were	 ‘limited	 opportunity/space	 for	

physical	education’	and	limited	storage	(both	n="#;	&.&%).	‘Insufficient	funds’	was	cited	by	":	

ECE	 services	 as	 a	 barrier	 to	 physical	 activity	 for	 children	 (6.8%).	Other	 reported	 barriers	 to	

physical	activity	were:	lack	of	staff	training	on	structured	active	play	(n="#;	&.&%),	lack	of	links	

with	community	play	and	recreation	organisations	(n="#;	&.(%)	and	safety	concerns	of	parents	

(n="#;	#.'%).	
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Discussion  

This	research	investigated	physical	activity	policies,	active	play	and	screen	use	of	6	and	7	year	

old	 children	 in	NZ	 such	 as	 the	 reported	 indoor	 space	 and	 variety	 of	 equipment	 available	 to	

promote	 free-play	 and	 structured	 physical	 activity	 for	 preschoolers.	 However,	 there	 were	

several	 areas	 of	 policy	 and	 practice	 which	 could	 be	 improved	 to	 support	 the	 healthy	

development	of	preschool	children.		

The	large	majority	of	ECE	services,	across	all	types	of	services,	did	not	have	a	written	physical	

activity	policy,	and	many	did	not	participate	in	a	structured	programme	with	a	physical	activity	

component.	 This	may	 have	 been	 because	 they	 did	 not	 perceive	 a	 need	 for	 the	 promotion	 of	

physical	 activity;	 children	were	 reported	 to	 spend	 nearly	 all	 of	 their	 time	 at	ECE	 services	 in	

active	 play	 (which	 is	 in	 stark	 contrast	 to	 objective	 measurements	 of	 low	 levels	 of	 physical	

activity	in	NZ	pre-schoolers	(Lucas	and	Schofield	0121))	and	most	ECE	services	did	not	report	

any	barriers	to	promoting	physical	activity	to	children	in	their	care.	There	is	a	clear	mismatch	

between	the	perception	of	management	and	teachers,	and	the	reality	of	sedentary	behaviour	of	

children	in	ECE	environments.	

Possibly,	 it	 is	 this	widespread	 belief	 that	 children	 are	 inherently	 active	 that	 resulted	 in	 two-

thirds	of	ECE	services	in	this	research	not	having	a	written	physical	activity	policy.	Two	similar	

Australian	studies	also	found	less	than	half	of	ECE	services	had	a	written	physical	activity	policy	

(Hinkley	 et	 al	 ,-./;	Wolfenden	et	 al	 ,-..),	 however	Australian	ECE	policies	often	 included	a	

statement	limiting	screen	use	(which	was	absent	from	all	policies	in	our	study).	A	comparable	

study	in	Connecticut	which	used	the	WellCCAT	tool	to	evaluate	56	written	ECE	policies	found	

a	 larger	 range	of	 topics	 included	 in	written	activity	policies	 (with	a	mean	comprehensiveness	

score	of	()/+,,	compared	to	our	3)/+,,)	but	similarly	 low	scoring	for	strength	of	statements	

(with	a	mean	of	-./011)	(Falbe	et	al	)*++).	Our	finding	that	more	comprehensive	and	strongly-

worded	written	policies	were	associated	with	a	 lower	ratio	of	children	to	teachers	(even	when	

adjusted	for	other	ECE	service	characteristics)	is	the	first	time	this	association	has	been	found	

to	our	knowledge,	but	is	consistent	with	the	large	body	of	research	showing	higher	quality	and	

improved	 child	 development	 outcomes	with	 a	 smaller	 number	 of	 children	 per	 staff	member	

(Huntsman	$%%&).		

This	study	has	 found	that	ECE	services	with	a	 lower	proportion	of	qualified	teaching	staff	 (in	

NZ’s	case,	parent-led	playcentres)	have	poorer	physical	activity	policies	for	children,	often	with	

no	 written	 policy,	 no	 structured	 physical	 activity	 lessons,	 and	 no	 participation	 in	 health	

promotion	programmes.	However,	playcentres	make	up	a	small	proportion	of	the	ECE	sector	in	
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NZ	and	 children	 attend	playcentres	 for	 less	 hours	 a	week	 than	 other	 childcare	 types.	 In	 this	

research,	children	were	also	more	likely	to	have	no	screen-time	while	at	playcentre,	engaged	in	

more	 child-led	 free-play	 which	 is	 important	 for	 child	 development,	 and	 were	 almost	 never	

placed	in	‘time-out’	where	their	physical	activity	was	restricted.		

This	is	the	first	study	to	investigate	the	use	of	screens	in	a	sample	of	NZ	ECE	services,	and	has	

found	 that	 most	 ,	 and	 -	 year	 olds	 uses	 screens	 occasionally	 in	 ECE,	 with	 one-third	 using	

screens	at	least	weekly.	The	New	Zealand	Health	Survey	found	half	of	'	to	)	year	olds	(01.3%,	

CI:	%&.(-!!.!)	watch	more	than	two	hours	of	television	a	day	outside	of	ECE	(Ministry	of	Health	

!"#$),	so	any	use	of	screens	within	the	ECE	setting	would	place	most	NZ	preschoolers	well	over	

the	one	hour	 total	 screen-use	 limit	 recommended	 in	 similar	 countries,	 such	as	Australia	 and	

Canada	 (Department	 of	Health	 and	 Ageing	 4567;	 Tremblay	 et	 al	 4564),	 and	 supports	 recent	

work	by	a	minor	political	party	calling	for	preschool	screen	use	guidelines	in	NZ	(Sigman	)*+,).	

Computers	 in	 ECE	 arguably	 have	 some	 role	 in	 teaching	 emergent	 literacy,	 mathematical	

concepts,	art,	curiosity	and	play,	however	most	educators	agree	that	they	need	to	be	used	in	a	

time-limited,	supervised	context	with	an	understanding	that	children	primarily	need	to	move	

and	socialize	 in	ECE	environments	 (Lentz	et	al	'()*).	Television	and	watching	DVDs,	on	 the	

other	hand,	have	been	argued	to	have	 little	benefit	 in	an	early	education	environment;	being	

strongly	 associated	 with	 poor	 executive	 functioning	 (Nathanson	 et	 al	 5678),	 emotional	

problems	(Hinkley	et	al	!"#$)	and	obesity	(Braithwaite	et	al	,-./).	A	recent	systematic	review	

confirmed	 a	 dose-response	 for	 preschoolers	 with	 increasing	 time	 spent	 watching	 television	

resulting	 in	poorer	psychosocial	health,	cognitive	development	and	weight	gain(LeBlanc	et	al	

!"!")	 ,	 and	 research	 has	 shown	 children	 with	 increased	 sedentary	 opportunities	 in	 ECE	

environments	 (access	 to	 computers,	 television	 and	 seated	 activities)	 spend	 less	 time	 in	

moderate	 to	 vigorous	 physical	 activity	 (Vanderloo	 et	 al	 ,-./);	 with	 the	 sedentary	 activities	

effectively	displacing	active	play.	

The	NZ	Ministry	of	Education	 regulations	 for	ECE	services	 currently	only	 state	 the	minimum	

size	 of	 play	 areas,	 which	 is	 two	 and	 a	 half	 square	metres	 per	 child	 indoors,	 and	 five	 square	

metres	per	child	outdoors	(Ministry	of	Education	1233);	 less	than	the	*+	square	feet	(*	square	

metres)	per	child	recommended	in	the	United	States	guidelines	(National	Association	for	Sport	

and	 Physical	 Education	 0112).	 Minimum	 requirements	 divert	 focus	 from	 the	 optimum	 play	

area	 and	 recommended	 level	 of	 physical	 activity	 or	 time	 children	 should	 spend	 on	 different	

activities.		
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Increasing	the	requirements	for,	and	availability	of,	teacher	training	and	ongoing	professional	

development	about	physical	activity	for	children	across	the	ECE	sector	also	appear	to	be	worthy	

of	 consideration.	 Over	 half	 of	 ECE	 services	 who	 participated	 in	 this	 research	 did	 not	 have	

anyone	who	 they	would	 consider	 to	 be	 a	 ‘physical	 activity	 champion’	 (that	 is,	 someone	who	

actively	 shares	knowledge	 and	 skills,	 raising	 awareness	 and	promoting	positive	 change	 about	

physical	 activity).	 In	 addition,	 less	 than	 half	 of	 all	 ECE	 services	 participated	 in	 a	 structured	

physical	 activity	 programme,	 which	 can	 assist	 with	 positive	 change	 in	 the	 physical	 activity	

environment.	Currently,	the	largest	ECE	health	promotion	programme	with	a	physical	activity	

component	 in	 NZ	 is	 the	 Heart	 Foundation’s	 Healthy	 Heart	 Award	 (reported	 to	 be	 highly	

effective	 in	an	external	evaluation	of	 the	programme	 last	year	 (Malatest	 International	./01)).	

One	 in	 four	 ECE	 services	 in	 this	 research	 were	 signed	 up	 to	 the	 Healthy	 Heart	 Award	

programme,	yet	over	half	of	these	had	not	yet	met	the	criteria	to	obtain	an	award	(n="#;	&'%	of	

services	enrolled	in	the	programme).	Only	67	ECE	services	in	this	research	(!"%	of	those	in	the	

programme,	and	,%	of	all	respondents)	had	obtained	the	 ‘Gold’	Pa-Harakeke	award,	meaning	

that	 they	 had	 “created	 a	 healthy	 eating	 and	 physical	 activity	 environment,	 which	 extended	

beyond	their	immediate	ECE	setting	into	the	wider	community”	(Heart	Foundation	./0.b).	The	

Heart	 Foundation	 currently	 has	 2.24	 full-time	 equivalent	 (FTE)	 staff	 to	 support	 6,689	 ECE	

services	 enrolled	 in	 the	 Healthy	 Heart	 Award	 programme;	 that	 is,	 one	 FTE	 per	 ;<=	 centres	

enrolled	 (or	 )	 FTE	 per	 ./0	 centres,	 if	 every	 ECE	 service	 in	 the	 country	were	 to	 enrol	 in	 the	

programme).	 The	 evaluation	 of	 the	Healthy	Heart	 Award	 programme	 appears	 justified	 in	 its	

conclusion	 that	 further	 resourcing	 is	 required	 to	 support	 effective	 programme	 delivery,	

especially	given	the	high	value	placed	by	ECE	service	staff	on	face-to-face	communication	with	

health	promoters	(Malatest	International	./01).	

The	Ministry	of	Health	is	currently	reviewing	the	physical	activity	guidelines	for	under	five	year	

olds;	presently,	they	state	“Children	under	five	should	be	encouraged	to	move	every	day…	and	

should	limit	sedentary	activity”.	Based	on	the	findings	of	this	research,	it	would	be	useful	if,	

similar	to	the	UK	and	the	US	(National	Association	for	Sport	and	Physical	Education	7889;	

British	Heart	Foundation	National	Centre	(BHFNC)	for	Physical	Activity	and	Health	;<=>),	the	

NZ	guidelines	contained	specific	information	for	the	ECE	sector,	particularly	in	regards	to:	

• the	amount	of	low,	moderate	and	high	intensity	physical	activity	required	per	day	for	

three	and	four	year	olds	healthy	development	(including	clear	definitions	and	examples	

of	what	would	constitute	these	levels	of	activity	and	how	to	increase	opportunities	for	

children	to	be	physically	active	while	in	ECE);	

• the	maximum	duration	of	time	children	should	use	screens	(including,	but	not	limited	

to,	computers,	media	players	on	devices,	and	television)	while	in	ECE;	and	



Chapter	!	–	Physical	activity	environments	in	ECE	

	

	 !"	

• the	optimum	outdoor	and	indoor	play	area	for	preschool	aged	children,	and	the	

minimum	amount	of	time	children	should	be	playing	outside	each	day.		

The	main	 limitation	of	this	research	was	that	 it	only	collected	self-reported	 information	from	

one	person	(usually	the	manager)	in	each	ECE	service.	There	was	no	validation	by	observation	

of	the	practices	reported	by	survey	participants,	or	objective	measures	of	the	play	areas	and/or	

children’s	physical	activity	(which	was	a	considerable	constraint	given	the	very	large	amount	of	

time	managers	and	head	 teachers	 reported	 that	children	were	physically	active	while	 in	 their	

care).	 Future	 research	 should	 prioritise	 collecting	 accelerometer	 data	 from	 children	while	 in	

ECE	 services.	 It	 would	 also	 have	 been	 preferable	 to	 collect	 data	 on	 teacher	 professional	

development/training	specifically	on	physical	activity	over	the	past	56	months,	more	detail	on	

staff	 behaviour	 to	 encourage	 active	 movement	 in	 children	 and	 the	 reasons	 why	 screens	 are	

being	 used	 (e.g.	 educational	 or	 entertainment)	 and	 if	 screen	 activities	 are	 sedentary	 as	

presumed	 in	 this	 research.	 Additionally,	 while	 a	 response	 rate	 of	 78%	 is	 common	 in	 online	

surveys	 (Hoonakker	*++,;	Kaplowitz	 et	 al	 *++5),	 it	does	 limit	 the	 ability	 to	generalise	 these	

findings	to	all	ECE	services.	A	diverse	range	of	participants	from	different	types	of	ECE	services	

(with	the	exception	of	Te	Kōhanga	Reo	who	make	up	less	than	+%	of	the	sector)	took	part	in	

the	survey,	but	 it	 is	possible	that	those	who	were	more	 interested	 in	the	topic	of	nutrition	or	

physical	 activity	 were	more	 inclined	 to	 take	 part,	 meaning	 that	 these	 results	 could	 possibly	

paint	a	more	positive	picture	than	reality.	The	length	of	the	survey	(an	average	of	67	minutes	to	

complete)	 was	 cited	 by	 some	 as	 a	 reason	 not	 to	 take	 part,	 and	 resulted	 in	 67	 respondents	

("#.#%)	 failing	 to	 complete	 the	 survey	 which	meant	 there	 was	 some	missing	 data	 regarding	

physical	 activity	and	programme	participation	as	 these	questions	were	positioned	 toward	 the	

end	of	the	survey.	Notwithstanding	these	limitations,	this	research	is	the	first	population-based	

study	of	ECE	physical	activity	policies	and	practices	in	NZ,	and	updates	ECE	health	promotion	

programme	 participation	 rates,	 providing	 valuable	 evidence	 at	 this	 critical	 time	 when	 the	

Government’s	physical	activity	guidelines	for	under	five	year	olds	are	under	consideration.	

	

Conclusion  

ECE	services	in	this	research	reported	adequate	space	and	the	use	of	a	variety	of	equipment	and	

strategies	 to	 encourage	 the	 physical	 activity	 of	 children	 in	 their	 care.	 However,	 not	 enough	

consideration	 appears	 to	 have	 been	 given	 to	 the	 promotion	 of	 physical	 activity	 within	 ECE	

environments;	as	demonstrated	by	the	absence	of	written	policies	relating	to	physical	activity	

and	screen	use,	low	participation	rates	in	structured	physical	activity	programmes	and	a	lack	of	
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physical	 activity	 ‘champions’	 in	 ECE	 services.	 This	 research	 has	 found	 much	 scope	 for	

improvements	in	the	ECE	sector,	most	notably:	the	need	for	strongly-worded	written	physical	

activity	 policies;	 clearer	 guidelines	 on	 levels	 of	 activity	 required	 for	 optimum	 child	

development	 and	 on	 limiting	 screen	 use;	 and	more	 teacher	 training	 and/or	 participation	 in	

health	 promotion	 programmes.	 To	 improve	 written	 policies,	 ECE	 services	 could	 consider	

including	 items	 from	 the	WellCCAT-NZ	and	 choose	 specific,	measurable	 actions	 or	 ‘rules’	 to	

make	the	statements	strong	and	easily	enforceable.	Any	obesity	prevention	interventions	in	the	

ECE	sector	should	address	the	common	misconception	that	young	children	are	naturally	active,	

and	use	 the	 existing	 space	 and	 resources	 in	 this	 favourable	 environment	 to	 start	 children	on	

healthy	activity	trajectories	for	life.	
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Chapter 4: Nutrition environments in ECE 

Prologue  

“Eating	 is	more	 than	 deciding	what	 and	when	 to	 eat.	 Feeding	 is	more	 than	 choosing	 food	 and	
getting	 a	 child	 to	 eat	 it.	 Eating	 and	 feeding	 reflects	 people’s	 histories,	 their	 relationships	 with	
themselves	and	with	others.”		

Ellyn	Satter	

	

Publication	

This	chapter	has	previously	been	published	as	a	peer-reviewed	journal	article:		

Gerritsen	 S,	 Wall	 C,	 Morton	 S.	 (%&'().	 Child-care	 nutrition	 environments:	 results	 from	 a	
survey	of	policy	and	practice	in	New	Zealand	early	childhood	education	services.	Public	Health	
Nutrition	!"(!):	!"#!-!"#$.	doi:	!".!"!$/S!'()*)""!+"",*++	

	

Permission	 to	 reprint	 was	 obtained	 from	 Cambridge	 University	 Press	 (Rightslink	 License	

Number	!"#$%!#$!#&'!).	

	

Link	to	the	thesis	objectives	and	conceptual	framework	

Chapter	)	answers	four	of	the	research	questions	outlined	in	Chapter	3	of	the	thesis:	

	

a.	How	comprehensive	and	strong	are	written	ECE	service	policies	on	nutrition?		

d.	Do	ECE	services	follow	best	practice	when	it	comes	to	staff	behaviours	related	to	food,	

mealtimes,	and	nutrition	education	for	children?		

e.	How	many	services	regularly	provide	meals	and	snacks?	Who	sources	and	prepares	this	

food?		

g.	What	are	the	barriers	to	providing	and	promoting	healthy	eating	in	ECE?		
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The	findings	from	this	chapter	relate	to	the	left-hand	side	of	the	Six	Cs	model	of	contributors	to	

the	 development	 of	 early	 childhood	 overweight,	 broadly	 looking	 at	 all	 aspects	 of	 nutrition-

related	policy,	resources	and	practices	within	ECE	services	(Figure	!").	

Figure	!":	Contributions	of	chapter	1	to	the	conceptual	model	
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Introduction  

As	in	many	developed	countries	in	the	world,	NZ	has	experienced	a	rapid	rise	in	the	prevalence	

of	 children	who	 are	 overweight	 or	 obese	 (Ministry	 of	Health	 1231b)	and	now	has	 one	 of	 the	

highest	 childhood	 obesity	 rates	 in	 the	 world	 (World	 Obesity	 Federation	 2345).	 Even	

preschoolers	 are	 affected	by	 this	public	health	 crisis;	weight	 and	height	measurements	 taken	

from	&	year	olds	every	year	from	.//0	to	./2.	has	found	one	in	three	are	overweight	or	obese,	

with	no	improvements	seen	over	time.	Māori	and	Pasifika	children	and	those	living	in	deprived	

neighbourhoods	had	an	even	greater	prevalence	of	excess	weight	(Rajput	et	al	+,-.).			

A	recent	Lancet	series	on	obesity	emphasised	that	there	is	a	“reciprocal…	interaction	between	

the	 environment	 and	 the	 individual”	 whereby	 “environmental	 factors	 affect	 personal	

preferences	 and	 demands	 for	 unhealthy	 foods,	 which,	 as	 part	 of	 a	 vicious	 cycle,	 encourage	

environments	to	continue	promoting	unhealthy	foods”	(Roberto	et	al	+,-.).	This	elucidates	the	

importance	 of	 creating	 healthy	 environments	 for	 young	 children	 who	 are	 still	 forming	 food	

preferences,	 eating	 behaviours	 and	 physical	 activity	 patterns,	 in	 order	 to	 break	 the	 “vicious	

cycle”	of	demand	 for	nutrient-poor	and	energy-dense	 foods	and	a	 sedentary	 lifestyle.	 Indeed,	

many	commentators	have	concluded	that	a	 focus	on	the	early	years	 is	 the	most	cost-effective	

and	efficacious	strategy	against	obesity	(Larson	et	al	,-..;	Sellers	et	al	October	,-!";	Story	et	al	

!""#;	Dennison	and	Faith	!""1)	and	that	in	order	to	see	any	progress	on	obesity	prevention,	

healthy	environments	in	the	early	years	must	be	assured	(Hawkes	)*+,).	

Early	 childhood	 education	 (ECE),	 although	 not	 compulsory,	 has	 become	 a	 ubiquitous	

experience	 for	 young	New	Zealanders	 and	 a	 key	 environment	 in	 their	 lives.	 Last	 year,	 nearly	

!"%	 of	 children	 had	 attended	 a	 licensed	 ECE	 service	 for	 at	 least	 six	months	 before	 starting	

school	at	age	five,	with	the	majority	attending	since	they	were	three	years	old	for	an	average	of	

more	 than	 *+	 hours	 a	 week	 (Ministry	 of	 Education	 1234).	 NZ	 has	 a	 diverse	 ECE	 sector,	

consisting	 of	 both	 public	 and	 private	 providers	 adopting	 a	 wide	 variety	 of	 philosophies.	

However,	all	licensed	services	are	required	to	meet	the	Ministry	of	Education’s	licensing	criteria	

under	 the	 Education	 (Early	 Childhood	 Services)	 Regulations	 899:,	 including	 the	 following	

related	specifically	to	nutrition:		

“HS$%:	Food	is	served	at	appropriate	times	to	meet	the	nutritional	needs	of	each	child	while	they	

are	attending.	Where	food	is	provided	by	the	service,	it	is	of	sufficient	variety,	quantity,	and	

quality	to	meet	these	needs.	Where	food	is	provided	by	parents,	the	service	encourages	and	

promotes	healthy	eating	guidelines”		(Ministry	of	Education	*+,,).									

The	 only	 previous	 survey	 of	 NZ’s	 food	 and	 nutrition	 environment	 in	 ECE	 services	 was	

conducted	 in	 *++,	 and	 then	 repeated	 in	 *++1	with	 the	 purpose	 of	monitoring	 the	Healthy	
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Eating	Healthy	Action	policy	and	Mission-On	health	promotion	 initiatives	in	schools	and	ECE	

services	 (Pledger	 et	 al	 +,-,).	 Paper-based	 questionnaires	 were	 completed	 by	 a	 nationally-

representative	 sample	 of	 /01	 services	 in	 1334	 and	 064	 services	 in	 1337	 (excluding	Kōhanga	

Reo	Māori	cultural-immersion	services	but	including	a	small	number	of	home-based	services),	

resulting	in	response	rates	of	/0%	in	2334	and	44%	in	2336.	Overall,	the	surveys	found	a	large	

diversity	 in	 practice	 with	 regards	 to	 nutrition,	 and	 reported	 some	 statistically	 significant	

improvements	 over	 the	 two	 years	 regarding	written	 guidelines	 for	 food	 and	 beverages	 and	 a	

decreasing	use	of	unhealthy	food	in	fundraising.	However,	there	was	a	lot	of	missing	data	due	

to	 the	 paper-based	 mode	 of	 collection,	 and	 it	 was	 unclear	 how	 many	 ECE	 services	 provide	

meals	 and	 snacks	 to	 children	 daily.	 Also,	 written	 policies	 and	 information	 regarding	 food-

related	behaviours	were	not	 collected	 in	 these	 surveys.	 It	 has	been	 five	 years	 since	 the	6778	

survey,	 and	 it	 is	 possible	 that	 the	 food	 and	 nutrition	 environment	 has	 altered	 given	 that	 a	

change	of	Government	in	0112	saw	the	end	to	funding	for	Mission-On,	and	then	the	Healthy	

Eating	Healthy	Action	policy	and	associated	funding	for	obesity	prevention	programmes	ceased	

in	$%&$	(Swinburn	and	Wood	./01).		

This	paper	presents	data	collected	 in	a	+,-.	survey	of	ECE	services	 in	NZ	which	updates	and	

extends	our	understanding	of	 the	nutrition-related	policies	and	practices	relevant	 for	0	and	1	

year	olds.	First,	we	consider	the	comprehensiveness	and	strength	of	written	policies,	evaluated	

using	 a	 standard	 tool.	We	 then	 describe	 the	 provision	 of	 food	 to	 children	 daily,	 on	 special	

occasions	and	for	fundraisers	within	ECE	environments.	Food-related	behaviours	and	nutrition	

education	 practices	 are	 then	 described,	 followed	 by	 perceived	 barriers	 to	 promoting	 healthy	

food.	Comparisons	with	the	earlier	survey	data	are	discussed	where	applicable,	and	differences	

by	type	of	ECE	service	and	neighbourhood	deprivation	are	also	explored.		

Methods  

This	 was	 a	 cross-sectional	 online	 survey	 completed	 by	 one	 representative	 from	 each	 service	

listed	 in	 the	Ministry	 of	 Education	 database	 of	 Early	 Childhood	 Education	 Services	 (August	

!"#$)	 within	 the	 three	 District	 Health	 Board	 areas	 of	 Auckland,	 Counties	 Manukau	 and	

Waikato.	Infant	and	Toddler	Centres,	home-based	services,	playgroups,	unlicensed	crèches	and	

hospital-based	services	(for	patients)	were	excluded	from	the	research	as	they	tend	to	cater	for	

younger	children	and	have	different	 licensing	criteria.	All	other	 licensed	services	with	a	valid	

email	address	 in	the	target	population	(n="#$)	were	 invited	to	participate	via	email,	with	the	

researchers	phoning	services	to	obtain	an	email	address	when	it	was	missing	from	the	database	

("#%	of	the	database).	The	focus	on	these	three	regions	of	NZ	and	children	aged	,	and	%	years	

old	was	 to	 align	with	 the	 recruitment	 area	 for	 the	Growing	Up	 in	New	Zealand	 longitudinal	
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cohort	and	their	preschool	data	collection	wave	(Morton	et	al	+,-+)		to	facilitate	future	research	

about	 the	 influence	 of	 ECE	 environments	 on	 child	 health	 outcomes	 (in	 forthcoming	

publications).	 These	 regions	 collectively	 have	 an	 ethnically-	 and	 socioeconomically-diverse	

population,	containing	one-third	of	NZ’s	under	five	year	olds	(Statistics	New	Zealand	0123).	

The	%&-item	questionnaire	for	the	survey	was	largely	as	adaption	of	the	Nutrition	and	Physical	

Activity	 Self-Assessment	 for	 Child	 Care	 tool	 (Ward	 et	 al	 )**+),	which	 was	 validated	 using	

direct	observation,	document	review	and	structured	interviews	administered	alongside	the	self-

report	 questionnaire	 (Benjamin	 et	 al	 ,--.).	 Previous	 NZ	 surveys	 of	 ECE	 nutrition	

environments	(Pledger	et	al	+,-,)	were	used	to	ensure	appropriate	response	categories,	and	the	

questionnaires	from	several	other	similar	studies–one	of	which	has	been	subsequently	validated	

(De	Silva-Sanigorski	et	al	./0/)	–also	informed	item	wording	and	response	categories	(Dodds	et	

al	$%&',	Parker	et	al	$%&&,	Falbe	et	al	()**).	Representatives	from	the	ECE	and	health	promotion	

sectors,	 and	 several	 public	 health	 researchers	 including	Māori	 and	 Pasifika	 cultural	 advisors	

were	consulted	during	the	development	of	the	survey	objectives,	design	and	questionnaire.		

Once	 developed,	 the	 questionnaire	 was	 uploaded	 to	 a	 secure	 online	 survey	 software	 tool	

SoGoSurvey	 and	 tested.	 A	 pilot	 study	 of	 five	 ECE	 services	 (of	 differing	 size	 and	 type)	 was	

undertaken	 in	 early	 -./0	 which	 included	 interviews	 with	 respondents	 to	 discuss	 any	 issues.	

Subsequent	changes	were	made	to	the	mode	of	delivery	 for	 invitations	(from	postal	 to	email)	

and	some	wording	in	the	questionnaire	and	instructions	to	aide	understanding.	

Data	were	collected	via	 the	online	survey	 from	34	April	 to	78	 July	748:.	A	maximum	of	 three	

reminder	 emails	 and	 one	 follow-up	phone	 call	were	made	 to	 non-respondents,	with	 a	 fluent	

Māori	 language	speaker	phoning	Māori	services.	Respondents	were	requested	to	email,	 fax	or	

upload	 to	 the	 website	 their	 written	 nutrition,	 physical	 activity	 and	 wellness/hauora	 policies	

and/or	menu	if	applicable.	

Written	 policies	 were	 rated	 using	 the	 Wellness	 Child	 Care	 Assessment	 Tool	 (WellCCAT)	

developed	in	*+,,	by	the	Rudd	Centre	for	Food	Policy	and	Obesity	Yale	University,	which	has	

been	 validated	 and	 found	 reliable	 in	 a	 study	 of	 12	 policies	 for	 567	 childcare	 centres	 in	

Connecticut	 (Falbe	 et	 al	 )*++).	 The	 authors	modified	 this	 tool	 so	 the	wording	was	 consistent	

with	the	NZ	Food	and	Nutrition	Guidelines	for	Healthy	Children	and	Young	People	(Ministry	of	

Health	 ()*(a)	 and	 the	 Heart	 Foundation’s	 recommendations	 for	 nutrition	 policies	 (Heart	

Foundation	 *+,*b).	 Changes	 to	 the	 WellCCAT	 were	 approved	 by	 the	 developers	 to	 ensure	

internal	 consistency	 and	 construct	 validity	 was	 not	 compromised.	 The	 resulting	 -.-item	

WellCCAT-NZ	 tool	 quantitatively	 evaluates	 five	 areas	 of	ECE	policies:	nutrition	 education	 ("	

items),	nutrition	standards	for	food	and	beverages	("#	items),	promoting	healthy	eating	in	the	
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ECE	 setting	 ("#	 items),	 physical	 activity	 ("#	 items),	 and	 communication	 and	 evaluation	 (""	

items).	Each	of	the	%&	items	is	assigned	a	score	of	2-!:	$	if	the	statement	is	not	included	in	the	

policy,	)	if	the	statement	is	weakly	worded	(e.g.	may,	should,	encourage,	suggest	etc.)	or	;	if	the	

statement	 is	 specific	 and	 strongly	worded,	 then	 an	 average	 score	 is	 derived	 for	 each	 section.	

The	total	scale	and	each	subscale	produce	a	score	for	comprehensiveness	and	strength	from	6	

to	 $%%.	 The	 WellCCAT-NZ	 manual	 is	 available	 online	 as	 supplementary	 material	

(doi.org/#$.#$#&/S#()*+*$$#,$$-+,,)	and	in	Appendix	).	

Descriptive	analyses	of	nutrition-related	survey	variables	were	performed	for	the	total	sample,	

then	 tabulated	 by	 four	 ECE	 service	 type	 (private	 daycare,	 community	 daycare,	 public	

kindergartens	and	playcentres)	and	by	three	categories	of	neighbourhood	deprivation	based	on	

the	 location	of	 the	ECE	 service	 (Low	deciles	 5-!;	Medium	deciles	--!;	 and	High	deciles	/-!")	

using	 the	New	Zealand	 Index	of	Deprivation	 (NZDep9::;)	which	 is	 a	 composite	measure	of	

socioeconomic	indicators	from	neighbourhood	areas	in	the	2334	census	(Salmond	et	al	,--.).	

Only	 statistically	 significant	 results	 have	 been	 reported.	 Findings	 for	 Kōhanga	 Reo	 are	 not	

presented	by	 type	of	ECE	 service	 as	 only	 five	 of	 these	 services	 completed	 the	 survey	 (56%	of	

Kōhanga	Reo	 invited	 to	 participate	 in	 the	 research).	 Results	 for	 all	 respondents	 include	 data	

from	the	five	Kōhanga	Reo	participants.	

Chi-square	tests	were	performed	to	test	differences	between	proportions	of	categorical	groups	

and	one-way	ANOVA	tested	differences	in	means.	A	p-value	of	less	than	-.-/	was	considered	to	

be	statistically	significant.	All	data	were	analysed	using	STATA/SE	89.8.	

Results 

Sample	characteristics	

A	 total	 of	 ()*	 services	 participated	 in	 the	 online	 survey	 (89.8%	 of	 the	 total	 population	 of	

licensed	 services	 in	Auckland,	Counties	Manukau	and	Waikato),	with	a	 similar	proportion	of	

services	by	different	characteristics	found	in	the	total	ECE	population	(Table	'().	
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Table	!":	Overview	of	survey	respondent	characteristics	compared	to	total	survey	frame	

Service	characteristica		 Survey	
respondents	

N=#$%			

n	(col	%)	

Survey	
frameb	

N=#$%		

n	(col	%)	
p-

valuec	

Type	of	childcare	serviced	 		 		 		

Private	daycare		 !"	(%&.()	 !"#	(&'.))	 		

Community	daycare	 !"	(%".')		 !!"	(!%.%)	 		

Public	Kindergarten		 !"	(%".%)		 !"#	("#.%)	 		

Playcentre				 !"	("%.")		 !"	(".&)	 		

Kōhanga	Reo	 !	($.&)	 !"	(!.&)	 <"."$	

Neighbourhood	deprivatione	 		 		 		

Low	(NZDep	deciles	0	–	!)	 !"	(%".')		 !"#	(!&.#)	 		

Medium	(NZDep	deciles	0-!)	 !!"	(%&.&)		 !"#	(!&.!)	 		

High	(NZDep	deciles	0-!")	 !"	(%&.%)	 !"#	(#!.')	 		

Missing		 !	($.&)	 !	($.!)	 !.!#	

District	Health	Board	region	 		 		 		

Auckland	 !!	($%.')		 !"#	(&'.!)	 		

Counties	Manukau	 !"#	(&!.()		 !"#	("&.()	 		

Waikato	 !"	("%.!)	 !""	(!%.')	 !.#$	

Total	roll	size	 		 		 		

!-!"	 !"	(%&.()		 !"#	(!&.()	 		

!"-!"	 !"	("%.")		 !""	(%&.()	 		

!"-!"	 !"	(%&.%)		 !!"	(!%.')	 		

!"+	 !"	("%.')		 !"#	(!&.()	 		

Missing	 !"	(%.")	 !"	(%.')	 !.#$	

Proportion	of	Māori	and	Pasifika	
students	enrolled	 		 		 		

Less	than	).)%	 !"	(%!.")		 !"#	(&&.()	 		

!"	–	!"."%	 !"	("%.')		 !"#	(#&.")	 		

!"	–	!"."%	 !"	(%!.%)	 !"!	(!!.&)	 		

!"%	or	more	 !"	(%&.()		 !"#	(!&.()	 		

Missing	 !	($.!)	 !"	(%.')	 !.#$	

a. All	licensed	ECE	providers	in	the	Auckland,	Counties	Manukau	and	Waikato	District	
Health	Board	regions,	excluding	infant	and	toddler	centres,	home-based	services,	
playgroups,	unlicensed	crèches	and	hospital	based	services	(for	patients).	

b. Assessing	the	null	hypothesis	that	there	is	no	difference	in	distributions	between	the	survey	
respondents	and	the	survey	frame	for	each	service	characteristic;	chi	square	test.	

c. See	Table	(	for	more	information	on	the	characteristics	of	different	ECE	service	types.	
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d. The	New	Zealand	Index	of	Neighbourhood	Deprivation	(NZDep5667)	is	a	composite	
measure	of	socioeconomic	indicators	from	neighbourhood	areas	in	the	2334	census	
(Salmond	et	al	,--.).	Assigned	based	on	the	census	meshblock	(geographical	location)	of	
the	ECE	service.		

		

Table	!!:	Characteristics	of	survey	participants	by	ECE	service	type	

Service	characteristic	
Type	of	service	

Privately-run	centre									Community-
based	centre																						Kindergarten							 Playcentre								

Proportion	of	total	
enrolments	in	the	ECE	
sector	 !"	 !!	 !"	 !	

Average	number	of	
hours	per	week	children	
attenda	 !"	 !"	 !"	 !	

Mean	roll	size	(SD)	 !"	(%&.&)	 !"	("".&)	 !"	("%.')	 !"	(%&.!)	

Mean	NZDep*++,	
decile,	(=low,	(,=high	
(SD)b	 !.#	(&.')	 !.#	(&.')	 !.#	(&.')	 !.#	(&.')	

Proportion	with	over	
!"%	of	staff	fully	
qualified	 !".$	 !".$	 !".$	 !	

Average	ratio	of	
adults/teachers	to	.-!	
year	old	children	 !:#	 !:#	 !:"#	 Less	than	):+	

Proportion	of	services	
with	&'%	or	more	Māori	
and	Pasifika	students	
enrolled	 !".$	 !".$	 !".$	 !.#	

Management/	

governance		structure	

Small	businesses,	
companies	or	
corporations	

Not-for-
profit	

organisations	
e.g.	

churches,	
councils,	

hospitals	or	
universities	

Charitable	
trusts	

Parent/family	
cooperatives	

a. Source	is	the	Ministry	of	Education’s	Annual	ECE	Census	Report	,-./,	which	conflates	
private	and	community	daycare,	so	the	34	hours	a	week	is	an	average	across	the	two	types	
of	service.	

b. The	New	Zealand	Index	of	Neighbourhood	Deprivation	(NZDep:;;<)	is	a	composite	
measure	of	socioeconomic	indicators	from	neighbourhood	areas	in	the	/001	census	
(Salmond	et	al	,--.).	Assigned	based	on	the	census	meshblock	(geographical	location)	of	
the	ECE	service.	
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Respondents	 from	private	 and	 community	 daycare	 services	were	 predominately	 the	manager	

("#.%%	 and	 +#.,%	 respectively);	 )*.)%	 of	 respondents	 from	 Kindergartens	 were	 the	 head	

teacher;	 )*.,%	 of	 respondents	 from	 Playcentres	 were	 parents	 or	 family	members	 and	 ;).<%	

were	 the	 president	 or	 co-ordinator.	 See	 Table	 !!	 for	 information	 on	 the	 characteristics	 of	

different	types	of	services.	

Written	policies		

Four	out	of	every	 five	services	(n=!"#;	&!.(%)	reported	that	 they	had	a	written	healthy	 food,	

nutrition	or	hauora/wellness	policy,	with	no	significant	differences	in	the	proportion	of	services	

having	a	policy	by	service	type	or	neighbourhood	deprivation.	Written	policies	and	procedure	

documents	 were	 supplied	 by	 223	 services	 (including	 22	 who	 supplied	 additional	 nutritional	

guidelines/handouts	for	parents)	and	derived	for	a	further	45	services	(when	they	reported	that	

they	had	 a	policy	 and	were	part	 of	 an	 association	or	 corporation	of	 childcare	 services	with	 a	

generic	policy).	This	resulted	in	the	analysis	of	667	different	documents	for	696	services	(<9.<%	

of	those	that	reported	having	a	written	policy).	A	 lower	proportion	of	private	daycare	centres	

provided	written	policies	 for	analyses	(n=!";	%&.(%	of	 those	with	policies)	compared	to	other	

service	types.	

Table	!"	reports	the	mean	scores	for	comprehensiveness	and	strength	of	the	policies,	using	the	

WellCCAT-NZ	 tool	 described	 earlier.	 The	 most	 common	 statements	 in	 policies	 were	 about	

nutrition	 education	 (for	 children,	 teachers	 and/or	 parents)	 and	 these	 were	 relatively	 strong	

statements,	 for	example,	requiring	the	allocation	for	funds	for	nutrition	education,	or	specific	

actions	or	teaching	points.	Statements	about	nutrition	standards	(e.g.	addressing	the	standard	

of	 food	 provided	 by	 the	 service	 or	 brought	 from	 home)	 were	 also	 relatively	 common	 in	 the	

policies,	but	were	usually	weak	and	phrased	as	suggestions	for	parents	or	teachers	rather	than	

requirements	(Table	().)	
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Table	!":	Wellness	Child	Care	Assessment	Tool	(WellCCAT)	scores	of	written	policies	
(n=$$%	policies	for	$0$	services)	

		 Comprehensiveness	Scores	 Strength	Scores	

WellCCAT	domaina	 Mean	 SD	 Range	 		 Mean	 SD	 Range	

Nutrition	Education	 !".!	 !".!	 !-!""	 		 !!.#	 !".$	 !-!"	

Nutrition	Standards	 !".$	 !!.#	 !-!"	 		 !.#	 !".$	 !-!"	

Promoting	Healthy	Eating	 !!.#	 !".$	 !-!"	 		 !!.!	 !.#	 !-!!	

Physical	Activity	 !".$	 !"."	 !-!"	 		 !".$	 !".$	 !-!"	

Communication	and	
Evaluation	 !".$	 !.#	 !-!"	 		 !.#	 !.#	 !-!"	

Total	score	across	all	
domains	 !".$	 !".$	 !-!"	 		 !!.#	 !.#	 !-!"	

		 		 		 		 		 		 		 		

Type	of	childcare	serviceb	 Meand	 SD	 Range	 		 Meand	 SD	 Range	

Private	daycare	centre	
(n="#)	 !"."	 !".!	 !-!"	 		 !".$	 !.#	 !-!"	

Community	daycare	centre	
(n="#)	 !".$	 !".$	 !-!"	 		 !".$	 !.#	 !-!"	

Kindergarten	(n="#)	 !".$	 !"."	 !-!!	 		 !"."	 !.#	 !-!!	

Playcentre	(n="#)	 !.#*	 !.#	 !-!"	 		 !.#*	 !.#	 !-!"	

		 		 		 		 		 		 		 		

Neighbourhood	
deprivation	of	childcare	
servicec	

Meand	 SD	 Range	 		 Meand	 SD	 Range	

Low	NZDep	deciles	/–!	
(n="#)	 !".!	 !".$	 !-!"	 		 !".$	 !".$	 !-!!	

Medium	NZDep	deciles			
!–!	(n="")	 !".$	 !".$	 !-!"	 		 !".!	 !.#	 !-!"	

High	NZDep	deciles	/–!"	
(n="#)	 !".$	 !".$	 !-!"	 		 !".$	 !.#	 !-!"	

*	statistically	significant	difference	in	the	mean	scores	by	type	of	childcare	service,	ANOVA	
(p<$.$&)	

a. More	information	on	the	WellCCAT	domains	is	available	online	as	supplementary	material		
b. See	Table	(	for	more	information	on	the	characteristics	of	different	ECE	service	types.	
c. The	New	Zealand	Index	of	Neighbourhood	Deprivation	(NZDep9::;)	is	a	composite	

measure	of	socioeconomic	indicators	from	neighbourhood	areas	in	the	2334	census	

(Salmond	et	al	,--.).	Assigned	based	on	the	census	meshblock	(geographical	location)	of	
the	ECE	service.	

d. Total	mean	score	across	all	domains.	
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One-third	 of	 policies	 (n="#)	 made	 reference	 to	 external	 nutrition	 guidelines	 such	 as	 the	

Ministry	of	Health’s	Food	and	Nutrition	Guidelines,	and	78	(7:.<%)	specifically	banned	certain	

foods	 from	 the	 centre.	 Some	 policies	 contained	 statements	 which	 showed	 limited	 nutrition	

knowledge	 (e.g.	 lists	 of	 banned	 foods	 and	 permitted	 foods	 with	 similar	 nutritional	 status;	

mandated	 provision	 of	 instant	 noodles,	 full-fat	 milk	 or	 sugar-sweetened	 beverages	 such	 as	

cordial	 and	 milo	 regularly	 to	 children;	 and	 total	 nut	 bans).	 Many	 policies	 reiterated	 the	

licensing	 regulation	 that	 water	 must	 be	 available	 throughout	 the	 day	 for	 children	 to	

independently	 access,	 but	 only	 12	 (14.6%)	 had	 “water-only”	 policies	 discouraging	 or	 banning	

other	beverages.	

The	mean	 policy	 scores	 regarding	 promotion	 of	 healthy	 eating	 in	 the	 childcare	 setting	 (e.g.	

teachers	 sit	with	 children	during	meals;	 food	not	 being	used	 as	 a	 reward;	 ensuring	 adequate	

time	 to	 eat;	 not	 pushing	 children	 to	 eat	more	 than	 they	 want,	 etc.)	 were	 very	 low	 for	 both	

comprehensiveness	and	strength	(Table	5).	No	policies	included	a	statement	on	evaluation,	and	

only	 &'	 (&).+%)	policies	 stated	a	 specific	date	 to	 revise	 the	policy,	with	over	 a	 third	of	 these	

dates	(n=!";	"%.!%)	already	past.		

Two-thirds	 of	 all	 services	 (n=!"#;	 "&."%)	 reported	 that	 they	 had	 specific	 written	 nutrition	

guidelines	for	food	brought	from	home,	including	34.6%	(49	out	of	the	:9;)	of	services	where	

children	brought	food	daily	for	all	of	their	snacks	and	meals.	Less	than	one	in	six	services	with	

nutrition	guidelines	reported	that	‘all’	of	their	families	complied	with	the	policy	(n=!";	%&.&%);	

!".$%	(n=!!")	said	‘most’	complied,	".4%	(n=!")	said	‘some’	complied,	and	!	service	(6.8%)	said	

‘none’	of	their	families	complied.		

When	 food	 is	 brought	 from	home	 that	 does	 not	meet	 their	 guidelines,	most	 services	 (n="#";	

!".$%)	 discussed	 this	 with	 the	 parents	 or	 family	 directly,	 and	 half	 (n="#;	 &'.)%)	 used	

newsletters	to	remind	all	parents	about	the	policy.	Nearly	one-third	of	services	with	nutritional	

guidelines	 (n="#;	 &'.)%)	 reported	 that	 they	 allow	 children	 to	 eat	 food	 that	 is	 not	 in	

compliance,	 but	 some	 services	 send	 the	 food	 home	 (n="#;	 &'.&%)	 or	 discard	 the	 food	 (n="#;	

!".$%)	 and	 give	 the	 child	 something	 else.	 Six	 services	 (".$%)	 reported	 that	 they	 would	 do	

nothing	if	a	child	brought	food	that	was	not	in	compliance	with	their	guidelines.	

Provision	of	meals	and	snacks		

In	 nearly	 half	 of	 services	 (n="#$;	 '(.*%)	 children	 eat	 only	 food	 that	 is	 provided	 from	 home	

during	 the	day	or	 session,	and	 in	a	 small	number	of	 services	 (n="#;	&.&%)	 food	 from	home	 is	

usually	 pooled	 and	 shared	 among	 all	 of	 the	 children	 present.	 In	 the	 remaining	 majority	 of	
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services	(n="#$;	$'.#%),	food	is	provided	regularly	to	children	by	the	childcare	service,	that	is,	

every	day	a	child	attends	(Figure	!").		

	

Figure	!":	Proportion	of	ECE	services	by	type	where	meals	and	snacks	are	provided	by	
the	service,	from	home	or	a	mix	of	both	

	

	

Table	!":	Meals	and	snacks	provided	to	children	daily	in	ECE	services,	by	type	of	service	

Meal	or	snack	

Type	of	childcare	servicea	

	
All	

respondents	
N=#$%													
n	(%)		

Private						
daycare				

N=#$																							

n	(%)		

Community	
daycare					

N=#$																								

n	(%)		

Kindergarten	
N=#$																		

n	(%)		

Playcentre	
N=#$																		
n	(%)		

	Breakfast	 !"	(!%.")	 !	($.$)	 !	($.&)	 !	 		 !"	(%%.')	

Morning	snack	 !!	($%.')	 !"	(%&.()	 !	($%.')	 !	($%.')	 		 !"#	("#.%)	

Lunch	 !"	(%&.()	 !"	(!%.")	 !	($.&)	 !	 		 !"	(%&.()	

Afternoon	snack	 !"	(%&.()	 !"	(%&.()	 !	($.&)	 !	($.&)	 		 !"#	(&'.))	

Pre-dinner/Late	
snack	 !"	(%&.%)	 !"	(!%.')	 !	 !	 		 !"	(%&.!)	

	

The	proportion	of	 services	 that	 provide	 food	 to	 children	daily	 varied	considerably	by	 type	of	

service,	as	shown	in	Table	!"	Morning	snack	was	the	most	commonly	provided	meal,	followed	

by	 afternoon	 snack	 and	 then	 lunch	 (Table	 !").	 No	 service	 provided	 dinner	 and	 only	 a	 small	
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number	provided	breakfast.	A	larger	proportion	of	ECE	services	in	areas	of	high	deprivation	(;<;	

!".$%)	provided	breakfast	regularly	to	children,	compared	to	services	in	other	neighbourhoods	

(p<$.$&).			

	

Food	for	special	occasions	and	fundraising	

The	majority	 of	 services	 required	 children	 to	 bring	 food	 from	home	 for	 some	 (n="#;	 &'.)%),	

most	 or	 all	 (n="#;	 &".(%)	 special	 occasions,	 such	 as	 birthdays,	 national	 and	 cultural	

celebrations,	 and	 farewells.	 Only	 45	 (7.8%)	 services	 had	 banned	 food	 from	 home	 for	 such	

occasions;	all	of	which	were	private	or	community	daycare	centres	in	areas	of	low	or	medium	

deprivation.	 Most	 services	 reported	 that	 they	 held	 special	 occasions	 (where	 food	 is	 served	

instead	of,	or	in	addition	to,	the	regular	meal	or	snack)	‘monthly’	(n=!";	%&.(%)	or	‘a	few	times	

a	year’	(n=""";	%&.(%).	A	small	number	of	ECE	services	("=;	=.>%)	reported	that	special	occasions	

were	held	‘weekly’.	

The	most	common	food	served	on	special	occasions	were	cupcakes	or	a	cake,	and	less	than	half	

of	ECE	services	reported	that	they	usually	serve	fruit	or	vegetables	on	special	occasions	(Table	

!").	More	 than	 a	 quarter	 of	 services	 reported	 that	 they	 usually	 serve	 three	 or	more	 foods	 or	

beverages	that	are	typically	high	in	sugar,	salt	and/or	saturated	fat,	with	a	greater	proportion	of	

Playcentres	 (n=./;	 12.1%)	 and	 Kindergartens	 (n=.:;	 ;<.=%)	 usually	 having	 three	 or	 more	 of	

these	foods/drinks	on	special	occasions,	compared	to	other	service	types	(p<8.8:).	Two	survey	

respondents	had	introduced	alternative	non-food	celebration	rituals	(‘play	dough	cakes’,	having	

a	 special	 crown/chair	 and/or	 leading	 ‘mat-time’)	 in	 recognition	 of	 the	 frequency	 of	 special	

occasions	 and	 that	 most	 children	 also	 have	 birthday	 parties	 at	 home,	 and	 45	 services	 (7%)	

provided	parents	with	ideas	for	healthy	celebratory	foods	(e.g.	plain	cake)	and	advice	on	child	

appropriate	potion	sizes.	
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Table	!":	Food	and	beverages	usually	served	on	special	occasions	in	ECE	services,	by	
type	of	service	

Food	or	beverage	
usually	served	on	
special	occasionsa		

Type	of	serviceb	

	
																							

All	
respondents				

N=#$%																
n	(%)	

Private						
daycare										
N=#$																													

n	(%)		

Community	
daycare							

N=#$																											

n	(%)		

Public	
Kindergarten	

N=#$																				

n	(%)		

Playcentre	
N=#$																		
n	(%)		

	Cupcake	or	cake	 !"	(%&.()	 !"	(%&.()	 !"	(%!.')	 !"	(%".')	 		 !""	(%&.&)	

Fruit	or	vegetables	 !"	(%&.()	 !"	(%".!)	 !"	(%&.()	 !!	($%.')	 		 !!"	(%&.&)	

Biscuits	 !"	(!%.')	 !"	(!%.")	 !"	(%&.")	 !"	(!%.')	 		 !"	(%!.")	

Pizza,	pies,	sausages	
or	sausage	rolls	 !	($%.')	 !"	(%&.()	 !"	(%&.()	 !"	(%&.()	 		 !"	(%&.")	

Sandwiches	or	filled	
rolls	 !"	(!%.!)	 !"	(%&.()	 !"	(%&.")	 !"	(%&.()	 		 !"	(%&.()	

Potato	chips/crisps	 !"	(!%.')	 !"	(!%.")	 !	("#.%)	 !!	($%.%)	 		 !!	($%.')	

Lollies,	sweets,	
chocolate	or	other	
confectionery	

!	($.&)	 !!	(!$.&)	 !	($%.')	 !	($$.&)	 		 !!	($!.&)	

Ice-cream	 !	($.&)	 !"	(!%.")	 !	 !	($.&)	 		 !"	(%&.&)	

!""%	fruit	juice	 !		(!.%)	 !	($.&)	 !	($.&)	 !	 		 !!	($.&)	

Hot	chips/fries	 !	 !	(".$)	 !	($.&)	 !	($.&)	 		 !	($.&)	

Sugar-sweetened	
beveragesc	 !	(!.%)	 !	($.!)	 !	($.&)	 !	($.&)	 		 !	($.$)	

Three	or	more	high	
sugar,	high	sodium	
and/or	high	
saturated	fat	
content	foods	or	
beverages	d	

!"	(!%.!)	 !"	(%&.()	 !"	(%&.()	 !"	(%&.%)	 		 !"	(%!.')	

*	Statistically	significant	difference	in	the	proportions	by	type	of	service,	chi	square	(p<:.:<)	
a. Defined	in	the	questionnaire	as	“a	national/cultural	celebration	or	birthday	party	etc.	where	

the	children/tamariki	do	not	eat,	or	eat	in	addition	to,	the	regular	meal	or	snack.”	
b. See	Table	(	for	more	information	on	the	characteristics	of	different	ECE	service	types	
c. Includes	fizzy/soft	drinks,	fruit	drink,	sports	drinks	and	cordial.	Does	not	include	milk-

based	products,	.//%	fruit	juice	or	non-sugar	sweetened	beverages	(‘diet’	artificially	
sweetened	drinks).	

d. Defined	as	three	or	more	of	the	following	food	or	bevarages	‘usually’	served	on	special	
occasions:	cupcakes	or	cake;	biscuits;	pizza,	pies,	sausages	or	sausage	rolls;	potato	
chips/crisps;	lollies,	sweets,	chocolate	or	other	confectionery;	ice-cream;	hot	chips/fries;	
sugar-sweetened	beverages.		

	

One	 in	 three	 services	 (n="#;	 &'.)%)	 had	 sold	 food	 or	 beverages	 as	 part	 of	 their	 fundraising	

activities	 in	 the	 past	 ,-	months,	 with	 a	 greater	 proportion	 of	 Playcentres	 (n="";	 %&.(%)	 and	
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Kindergartens	 (n="#;	&'.)%)	having	used	 food	or	beverages	 in	 fundraising	compared	 to	other	

service	types	(p<-.-/).	The	majority	of	food	used	in	fundraising	for	ECE	services	was	typically	

high	 in	 sugar,	 salt	 and/or	 saturated	 fat:	 pizza,	 pies,	 sausages	 or	 sausage	 rolls	 were	 the	most	

common	 foods	 for	 fundraising,	 followed	 by	 cupcakes,	 cake,	 croissants	 or	 biscuits.	 Lollies,	

sweets,	chocolate	or	other	confectionery	was	sold	by	34	services	in	the	past	43	months	(39.;%	of	

those	who	 fundraise	 using	 food,	 or	 1.3%	of	 all	 services).	Cultural	 foods,	 such	 as	hangi,	 chop	

suey,	samosas,	sushi	and	Indian	curries	were	also	sometimes	sold.	

Promoting	healthy	eating	behaviours	and	nutrition	

Table	!"	presents	data	on	the	frequency	of	twelve	recommended	practices	that	promote	healthy	

eating	 in	 the	 ECE	 setting.	 Nearly	 all	 services	 reported	 that	 they	 did	 not	 use	 food	 as	 a	

behavioural	 consequence;	 12%	 never	 used	 food	 to	 reward	 “good”	 behaviour,	 such	 as	 during	

toilet	 training	or	as	a	 treat	 for	cleaning	up,	and	23.5%	never	withheld	 food	as	a	punishment,	

e.g.	 children	 who	 are	 not	 quiet	 do	 not	 get	 a	 biscuit.	 Overall,	 78%	 of	 staff	 always	 sit	 with	

children	while	 they	 eat	 and	 always	 encourage	 and	promote	water	 consumption.	However,	 in	

less	 than	 half	 of	 ECE	 services	 did	 staff	 always	 talk	 to	 children	 about	 what	 they	 are	 eating,	

verbally	check	with	children	if	they	were	full	before	offering	seconds,	and	never	hurry	children	

to	finish	eating.	ECE	services	were	least	likely	to	follow	the	best	practice	of	staff	eating/drinking	

the	same	foods	as	children	(Table	!").		

Nearly	all	ECE	services	had	an	‘edible	garden’	(n="#";	&'.)%)	where	they	grow	their	own	fruit	

trees	 and/or	 vegetables	 onsite.	 A	 slightly	 lower	 proportion	 of	 private	 centres	 had	 a	 garden	

("#.%%)	compared	to	other	ECE	service	types	(p=).)+).	Over	half	of	ECE	services	with	a	garden	

reported	that	their	children	were	involved	in	gardening	activities	daily	or	weekly	(n="#;	&#.(%	

and	 n="#;	 &'.)%	 respectively).	 However,	 one	 in	 seven	 services	 with	 a	 garden	 (n="";	 %&.%%)	

reported	that	children	were	involved	in	gardening	only	a	few	times	a	year	or	very	rarely.		

Cooking	with	children	was	also	a	common	activity	in	ECE;	789	services	(8;.;%)	reported	that	

staff	involved	children	in	making,	baking	or	cooking	food	at	least	weekly.	The	most	commonly	

baked	food	with	children	in	the	past	34	months	were	cupcakes,	cake	or	biscuits	(n="#$;	'$.)%),	

muffins	(n="#$;	#'.#%),	fruit	kebabs	or	vegetable	sticks	(n="#$;	'".)%)	and	pizza	(n="#$;	'(."%).	

Half	of	services	that	cooked	with	children	had	made	bread	(n="#$;	'#.)%)	and	sandwiches	or	

filled	rolls	(n="#";	&'.)%)	in	the	past	"#	months.	

Statistically	 significant	 differences	 by	 service	 type	 were	 found	 for	 two-thirds	 of	 the	

recommended	 practices	 (Table	 !"),	 with	 a	 lower	 proportion	 of	 Playcentre	 staff/parents	
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compared	 to	 other	 service	 types	 following	 the	 recommended	 practices	 of	 promoting	 water,	

sitting	with	children	while	they	eat,	talking	to	them	about	what	they	eat,	checking	children	are	

still	hungry	before	offering	seconds,	and	 involving	children	 in	gardening	and	cooking	at	 least	

weekly.	However,	children	at	Playcentres	were	much	less	likely	to	be	hurried	to	finish	eating.	A	

higher	proportion	of	Kindergartens	than	other	service	types	taught	food	and	nutrition	concepts	

weekly	and	involved	children	in	baking	and	gardening	at	 least	weekly,	and	Kindergarten	staff	

were	more	likely	to	talk	to	children	about	what	they	are	eating	(Table	!").				

	

Table	!":	Self-reported	frequency	of	recommended	practices	that	promote	healthy	
eating	in	the	ECE	setting,	by	service	type		

	

Type	of	childcare	servicea	

	
																							

All	
respondents	

N=#$%													
n	(%)	

Recommended	
practice	

Private						
centre		
N=#$																									

n	(%)		

Community	
centre			
N=#$																											

n	(%)		

Kindergarten	
N=#$																				

n	(%)		

Playcentre	
N=#$																		
n	(%)		 		

Staff	never	withhold	
food	as	a	behaviour	
consequence		

!"	(%&&)	 !"	(%".!)	 !"	(%&.%)	 !"	("%%)	 		 !""	(%&.")	

Staff	never	use	food	
to	reward	“good”	
behaviour	

!"	("%.')	 !"	(%&.&)	 !"	(%&.%)	 !"	(%&.()	 		 !"#	(&'.#)	

Staff	always	
encourage	and	
promote	water	
consumption	

!"	(%&.()	 !"	(%&.&)	 !"	(%&.()	 !"	("%.')	 		 !"#	(&#.()*	

Staff	always	sit	with	
children	while	they	
eat	

!"	(%&.!)	 !"	("#.%)	 !"	(%!.')	 !"	(%&.&)	 		 !"#	(&".()	

Children	sometimes	
or	always	serve	
themselves	from	a	
communal	
plate/platters		

!"	(%&.()	 !"	(%&.!)	 !"	(%".%)	 !"	(%%.")	 		 !"#	("!.!)*	

Children	are	
involved	in	
gardening	at	least	
weekly		

!"	(%".')	 !"	(%&.()	 !!	($%.$)	 !!	($%.')	 		 !"#	(&'.')*	

Staff	teach	food	and	
nutrition	concepts	at	
least	weekly	

!"	("".&)	 !"	(%&.()	 !!	($!.!)	 !	($!.&)	 		 !"#	(&'.))*	

Children	bake	or	
cook	at	least	weekly		 !"	("".&)	 !"	(%&.()	 !"	(%&.&)	 !"	(%&.&)	 		 !"#	(&'.')*	

Staff	always	talk	to	 !"	(!%.%)	 !"	(%&.")	 !"	(%&.()	 !	($%.$)	 		 !"#	(&'.))*	
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children	about	what	
they	are	eating	

Staff	verbally	check	
with	children	if	they	
are	full/hungry	
before	giving	
seconds	

!"	(!%.%)	 !"	(%&.%)	 !	($%.')	 !	($%.')	 		 !"	(%!.')*	

Staff	never	hurry	
children	to	finish	
eating	

!"	(!%.')	 !"	(%&.&)	 !"	(%&.()	 !"	(%%.")	 		 !"	(%!.%)*	

Staff	always	or	
mostly	eat	and	drink	
the	same	things	as	
children	

!"	(!%.')	 !"	(!%.")	 !"	(%&.&)	 !	($%.!)	 		 !"	(%!.')	

a. See	Table	(	for	more	information	on	the	characteristics	of	different	ECE	service	types	
*	statistically	significant	difference	in	the	proportions	by	type	of	childcare	service,	chi	square	
(p<$.$&).	No	statistically	significant	differences	in	these	recommended	practices	were	found	by	
neighbourhood	deprivation	category.	

	

Barriers	to	nutrition	

Two	out	of	every	five	services	(n="#;	&".(%)	reported	that	they	experience	at	least	one	barrier	

to	 providing	 and/or	 promoting	 healthy	 food	 to	 children.	 The	 most	 commonly	 reported	

nutrition	barrier	was	a	lack	of	support	from	parents	and	families	(n="#;	&'.)%	of	all	services)	

and	some	also	reported	concerns	about	food	intolerances	or	allergies	as	a	barrier	(n="#;	&'.)%	

of	all	services).	Lack	of	staff	training	on	nutrition	and	education	was	said	to	be	a	barrier	in	78	

(".$%	of	 all	 services)	 largely	private	 and	 community	daycare	 centres.	Another	 56	private	 and	

community	daycare	 centres	 (0.2%	of	 all	 services)	 said	 that	 a	 lack	of	 training	 for	 cooks	was	 a	

barrier,	 and	 ‘insufficient	 funds’	was	 cited	 as	 a	 barrier	 to	 providing	 and/or	 promoting	healthy	

food	to	children	by	./	services	(3./%	of	all	services).		

	

Discussion  

This	 chapter	 has	 provided	 updated	 information	 on	 nutrition-related	 practices	 in	 licensed	

childcare	 services	 in	mid-!"#$,	 and	 is	 the	 first	 time	written	ECE	nutrition	policies	have	been	

analysed	 in	 NZ.	 With	 the	 exception	 of	 providing	 breakfast	 to	 children,	 no	 statistically	

significant	differences	were	observed	 in	any	of	 the	analyses	by	neighbourhood	deprivation	of	

the	ECE	services.	It	is	possible	that	the	measure	used	for	neighbourhood	deprivation	(based	on	

the	 location	 of	 the	 ECE	 service)	 does	 not	 accurately	 reflect	 the	 socio-economic	 status	 of	

children	attending	the	service,	or	that	the	differences	found	between	services	are	due	in	greater	
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part	to	the	type	of	service	and	philosophy	and/or	training	of	staff	at	different	ECE	service	types	

rather	than	socio-economic	position.	A	number	of	differences	were	evident	by	type	of	service,	

with	a	greater	proportion	of	Playcentres	and	Kindergartens	usually	serving	unhealthy	foods	on	

special	occasions	and	selling	unhealthy	food	for	fundraising.	Playcentres	were	less	likely	to	have	

a	 nutrition	 policy	 and	 even	when	 they	 did,	 attained	 lower	 scores	 for	 the	 comprehensiveness	

and	 strength	 of	 those	 policies.	 Playcentres	 were	 also	 less	 likely	 to	 follow	 many	 of	 the	

recommended	 practices	 to	 promote	 nutrition	 and	 healthy	 behaviours.	 However,	 given	 the	

relatively	small	proportion	of	children	and	time	per	week	that	children	attend	Playcentres,	the	

results	for	all	service	types	are	arguably	of	more	concern.	

The	 overall	 scores	 for	 comprehensiveness	 and	 strength	 of	 written	 nutrition	 policies	 of	 all	

services	were	exceptionally	 low;	even	the	most	comprehensive	policy	only	scored	56/899,	and	

the	most	strongly-worded	policy	scored	-./011.	A	similar	analyses	of	.8	policies	in	Connecticut	

had	a	mean	score	for	comprehensiveness	01	points	higher	(56.8±:;.5,	range	:=-!")	and	strength	

!"	points	higher	(/".1±!3./,	range	6-!!)	 	(McPherson	and	Homer	0122).	Policies	would	benefit	

from	a	statement	that	food	provided	by	the	service	or	brought	into	the	service	from	home	will	

meet	 the	Ministry	of	Health’s	Food	and	Nutrition	Guidelines	 (Ministry	of	Health	1231a),	 and	

also	 by	 including	 specific	 directives	 for	 staff	 to	 follow	 recommended	 practices	 in	 the	 ECE	

setting	(as	listed	in	Table	!"),	to	create	an	environment	that	enables	children	to	develop	healthy	

preferences	 and	 to	 encourage	 families	 to	 reassess	 existing	 unhealthy	 preferences	 (Childcare	

Research	and	Resource	Unit,	Childcare	Canada	3456).		

We	postulate	that	NZ’s	ECE	policies	rated	lower	than	the	Connecticut	policies	due	to	the	lack	

of	 regulation,	 evaluation	 and	 guidance	 on	 child	 nutrition	 for	 ECE	 services.	 The	 nutrition	

regulations	for	NZ	ECE	services	are	very	brief	and	weak	compared	to	the	UK		(Children's	Food	

Trust	October	,-.,)		and	Australia		(Department	of	Health,	Australian	Government	April	789:)		

which	 have	 both	 recently	 developed	 robust	 and	 lengthy	 guidelines	 for	 ECE	nutrition	 policy,	

food	 standards	 and	 related	behaviours;	 and	most	 states	 in	 the	USA	 	 (McPherson	 and	Homer	

!"##)	 	 and	 Canada	 	 (Childcare	 Research	 and	 Resource	 Unit,	 Childcare	 Canada	 4567)	 	 have	

regulations	(as	opposed	to	voluntary	guidelines)	that	state	maximum	portion	sizes,	intakes	for	

key	 nutrients,	 and	 detail	 authorised	 and	 proscribed	 staff	 behaviours.	 The	 US	 Society	 of	

Behavioral	Medicine	has	recently	argued	for	even	stronger	regulations	for	ECE	policies	related	

to	 nutrition,	 and	 to	 use	 comprehensive	 assessment	 tools	 to	 evaluate	 the	 implementation	 of	

these	policies	(Buscemi	et	al	-./0).	They	contend	that	without	strongly	worded	regulations	and	

guidelines,	it	is	difficult	to	monitor	change	in	the	nutrition	environment	and	near	impossible	to	

encourage	 the	 vast	 number	 of	 services	 to	 improve	 en-masse,	 as	 voluntary	 change	 requires	
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costly	and	time	consuming	re-education	of	managers	and	teachers	if	it	is	to	be	persuasive	and	

effective.	 A	 *+,+	 review	 of	NZ	 food	 and	 nutrition	 initiatives	 in	 education	 found	 that	 nation	

level	 policy	 was	 “an	 important	 first	 step”	 to	 creating	 supportive	 nutrition	 environments,	

followed	 by	 policy	 change	 at	 the	 service	 level	 to	 embed	 change	 in	 culture	 and	 practice	

(Swinburn	et	al	)*+,).	

In	addition	to	the	policy	analysis,	this	study	provides	the	best	current	estimate	of	the	number	

of	ECE	services	providing	food	to	children	daily,	finding	a	greater	proportion	supplying	lunch	

and	 snacks	 than	 earlier	 studies	 in	NZ	 suggested.	The	%&&'	ECE	Services	Food	and	Nutrition	

Environment	Survey	(FNES)	found	most	services	required	children	to	bring	food	from	home	for	

themselves	 (*+.-%)	 but	 it	 was	 unclear	 how	 many	 were	 providing	 some	 meals	 or	 snacks	 to	

children	on	a	daily	basis.	This	survey	has	found	just	over	half	(23%)	of	all	ECE	services	provide	

some	 food	 to	 children	 daily;	 including	 two-thirds	 of	 private	 daycare	 centres,	 one-third	 of	

community	daycare	centres	and	a	few	public	kindergartens,	who	provide	lunch	daily.		

Nearly	 all	 ECE	 services	 in	 the	 study	 required	 food	 to	 be	 brought	 from	 home	 for	 special	

occasions,	 and	 it	 is	 the	 food	 from	 home	 that	 some	 survey	 respondents	 expressed	 concern	

about,	with	one	 in	 five	services	reporting	that	 they	 face	the	barrier	of	 ‘a	 lack	of	support	 from	

parents	and	families’.	However,	one-third	of	services	did	not	have	written	nutritional	guidelines	

for	food	and	beverages	brought	from	home	(which	is	higher	than	that	found	in	both	the	5667	

("#.#%)	and	"++,	(-..+%)	FNES	(Pledger	et	al	+,-,)),	potentially	making	it	difficult	for	families	

to	 know	what	 is	 expected.	 Services	 that	 do	not	have	 guidelines	 for	 food	brought	 from	home	

may	 not	 be	 meeting	 the	 regulation	 that	 they	 “encourage	 and	 promote	 healthy	 eating	

guidelines”	 as	 this	 would	 appear	 to	 be	 a	 minimum	 requirement.	 However,	 even	 when	 the	

service	 had	 written	 guidelines,	 our	 analysis	 of	 policies	 has	 found	 that	 they	 are	 often	 not	

strongly	worded,	which	can	lead	to	families	not	complying	and	staff	struggling	to	enforce	them.	

Serving	extra	food	to	children	on	special	occasions	was	a	widespread	practice	in	ECE	services.	

Serving	a	cake	at	a	celebration	is	a	cultural	tradition	in	NZ,	and	so	not	surprisingly	cake	was	the	

most	common	food	served	on	special	occasions.	However,	one	 in	 four	services	usually	served	

three	 or	 more	 foods	 that	 are	 typically	 high	 in	 sugar,	 salt	 and/or	 saturated	 fat	 on	 special	

occasions,	potentially	encouraging	children	to	eat	more	than	the	recommended	daily	 intakes.	

Given	the	very	high	sugar	content	and	 lack	of	nutritional	benefit	 in	confectionery	and	sugar-

sweetened	 beverages,	 nutritionists	 contend	 that	 these	 should	 not	 be	 served	 at	 all	 in	 ECE	

settings	(DeBoer	et	al	*+,-;	Malik	et	al	*+,-;	Millar	et	al	*+,-;	Te	Morenga	et	al	*+,*),	yet	one	in	

seven	 ECE	 services	 usually	 served	 confectionery	 on	 special	 occasions,	 and	 a	 small	 number	

served	fizzy	drinks,	sports	drinks	or	cordial.	Furthermore,	all	eating	times	could	be	seen	as	an	
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opportunity	to	increase	children’s	consumption,	exposure	to	and	liking	of	fruit	and	vegetables		

(Anzman-Frasca	et	al	*+,*)	,	yet	only	half	of	services	reported	that	they	usually	serve	fruit	and	

vegetables	 on	 special	 occasions.	Wider	 use	 of	 celebration	 guidelines	 for	parents	 or	 non-food	

rituals	 in	 ECE	 services	 could	 assist	 children’s	 development	 of	 healthy	 food	 preferences	 and	

moderated	eating	behaviours	(Hawkes	et	al	*+,-).			

More	than	one	in	three	services	had	sold	food	or	beverages	as	part	of	their	fundraising	activities	

in	the	past	*+	months,	which	was	similar	to	the	proportion	in	+334	and	higher	than	+337	when	

government-funded	 initiatives	 were	 actively	 discouraging	 this	 practice	 (Pledger	 et	 al	 +,-,).	

Fundraising	 by	 selling	 unhealthy	 food	 sends	 a	 contradictory	 message	 to	 children	 and	 their	

families,	undermining	nutrition	education	(Richards	et	al	.//0),	and	the	majority	of	food	used	

in	fundraising	for	ECE	services	was	indeed	high	in	sugar,	salt	and/or	saturated	fat.	There	does,	

however,	seem	to	be	greater	diversification	of	the	types	of	food	sold	compared	to	the	7889	and	

!""#	FNES,	with	a	lower	proportion	of	services	now	selling	pizza,	pies	and	sausages	(./.1%	in	

!"#$;	'".#%	in	!"",)	and	confectionery	(!8.9%	in	!"#$;	$#.,%	in	!"",).	

The	most	 encouraging	 findings	 from	 this	 survey	 relate	 to	 nutrition	 education;	which	was	 an	

area	 with	 the	 most	 comprehensive	 and	 strongest	 policy	 statements,	 and	 where	 there	 was	

evidence	of	 staff	 following	good	practice.	Teaching	children	concepts	about	 food	or	nutrition	

and	 cooking	with	 children	 occurred	weekly	 in	 three	 out	 of	 five	 ECE	 services.	 Edible	 gardens	

were	even	more	widespread,	with	nine	out	of	ten	services	growing	their	own	fruit	trees	and/or	

vegetables,	 and	most	 services	 involving	 children	 in	 gardening	 activities	 daily	 or	weekly.	 This	

appears	to	be	an	increasing	prevalence	of	edible	gardens	from	previous	research	in	5667	which	

found	'(%	of	services	in	NZ	grew	their	own	vegetables	or	had	fruit	trees	(Dawson	et	al	,-./).	A	

recent	 evaluation	of	 funding	 for	 edible	 gardens	 in	ECE	concluded	 that	 these	gardens	provide	

opportunities	to	discuss	the	importance	of	fruit	and	vegetables	for	health,	encourage	children	

to	try	new	foods,	provide	opportunities	for	cooking,	and	have	a	range	of	positive	outcomes	for	

children	 and	 the	 whole	 community	 (Moss	 et	 al	 )*++).	 The	 extension	 of	 nutrition	 education	

activities	 to	 all	 preschool	 children	 could	 be	 seen	 as	 essential,	 given	 the	multiple	 benefits	 to	

child	development	(Contento	'(()).	

The	 results	 presented	 in	 this	 paper	 have	 some	 limitations.	 First,	 this	 research	 collected	 self-

reported	information	from	one	person	(usually	a	manager)	in	each	ECE	service.	There	was	no	

validation	 by	 observation	 of	 the	 practices	 or	 behaviours	 reported	 by	 survey	 participants.	

Second,	 while	 a	 response	 rate	 of	 34%	 is	 common	 in	 online	 surveys	 (Hoonakker	 *++,;	

Kaplowitz	 et	 al	 ,--.),	 this	 limits	 the	 ability	 to	 generalise	 the	 findings	 to	 all	 services.	 Even	

though	 the	 survey	 sample	 contained	 a	 sizeable,	 diverse	 range	 of	 ECE	 services,	with	 a	 similar	

profile	 between	 responders	 and	 the	 total	 population,	 it	 is	 possible	 that	managers	 who	 were	
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more	interested	in	the	topic	of	nutrition	and	physical	activity	were	more	inclined	to	take	part.	

Additionally,	only	two-thirds	of	services	with	a	written	policy	on	nutrition	or	physical	activity	

supplied	it	for	the	WellCCAT	analysis.	Third,	comparisons	of	the	survey	data	with	the	.//0	and	

!""#	 FNES	 should	 be	 interpreted	with	 caution	 due	 to	 sampling	 and	 population	 differences.	

Previous	research	has	shown	the	similarity	of	 the	child	population	 in	 the	Auckland,	Counties	

Manukau	and	Waikato	District	Health	Board	regions	to	the	national	population	(Morton	et	al	

!"#$)	and	we	expect	that	the	results	of	this	survey	will	be	pertinent	to	ECE	services	outside	the	

study	population.		

	

Conclusion 

This	 chapter	has	 provided	 a	 comprehensive	 picture	 of	 the	 nutrition	 environment	 in	 a	 varied	

sample	of	*+,	ECE	services	which	 is	broadly	generalizable	 to	 the	ECE	sector	 in	NZ.	We	have	

found	 wide	 differences	 between	 individual	 services	 (not	 always	 due	 to	 service	 type	 or	

neighbourhood	 deprivation)	 and	 presented	 evidence	 that	 some	 ECE	 services	 may	 not	 be	

meeting	 even	 the	 current	 regulations,	 which	 are	 not	 very	 stringent.	 Many	 ECE	 staff	 follow	

recommended	 practices	 to	 encourage	 the	 development	 of	 healthy	 behaviours	 in	 children.	

However,	most	appear	to	be	hampered	in	their	efforts	to	provide	a	healthy	environment	by	a	

lack	of	comprehensive	and	strongly	written	nutrition	policy,	with	a	particular	need	 for	policy	

that	requires	food	provided	from	home	(every	day	in	lunchboxes,	for	fundraising	and	on	special	

occasions)	to	be	consistent	with	the	Ministry	of	Health’s	Food	and	Nutrition	Guidelines.		
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Chapter 5: Food provided daily in ECE services 

Prologue  

“Tell	me	what	you	eat,	and	I	will	tell	you	what	you	are.”		

Jean	Anthelme	Brillat-Savarin,	#$%&.	

	

Publication	

This	chapter	has	previously	been	published	as	a	peer-reviewed	journal	article:		

Gerritsen	 S,	 Dean	 B,	 Wall	 CR,	 Morton	 SMB	 ("#$%).	 Do	 childcare	 menus	 meet	 nutrition	
guidelines?	An	 analysis	 of	 the	quantity,	 variety	 and	quality	 of	 food	provided	 in	New	Zealand	
Early	Childhood	Education	services.	Australian	and	New	Zealand	Journal	of	Public	Health.	!"(!):	
!"#-!"#.	doi:	&'.&&&&/&*+,-!"#$.&'!!(	

Permission	to	reprint	was	not	required	as	this	is	an	open	access	article,	available	under	the	
terms	of	the	Creative	Commons	Attribution	Non-Commercial	No	Derivatives	License.	

	

Link	to	the	thesis	objectives	and	conceptual	framework	

Chapter	)	answers	three	of	the	research	questions	outlined	in	Chapter	&	of	the	thesis:	

	

The	findings	from	this	chapter	relate	to	the	top	left-hand	side	of	the	Six	Cs	model	of	

contributors	to	the	development	of	early	childhood	overweight,	with	a	more	detailed	look	at	

the	resources	needed	to	provide	good	food	to	children	in	ECE	services	(Figure	()).	

	 	

e.	How	many	services	regularly	provide	meals	and	snacks?	Who	sources	and	prepares	this	

food?		

f.	Do	ECE	service	menus	meet	nutrition	guidelines?	

g.	What	are	the	barriers	to	providing	and	promoting	healthy	eating	in	ECE?		
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Figure	!":	Contributions	of	chapter	2	to	the	conceptual	model	
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Introduction 

“Over	 the	 last	 three	 decades,	 childcare	 centres	 have	 replaced	 the	 family	 table	 as	 the	 learning	
environment	for	young	children’s	food	habits”		

Briley	and	McAllaster	("#$$)			

This	 somewhat	 startling	 assertion	 is	 corroborated	 by	 the	 latest	 data	 from	 the	 OECD	 which	

shows	most	pre-schoolers	around	the	developed	world	now	spend	a	significant	portion	of	their	

waking	hours	cared	for	outside	their	home:	almost	12%	of	four-year	olds	across	the	OECD	are	

now	enrolled	in	ECE	programmes	(OECD	'()*).	New	Zealand	(NZ)	has	one	of	the	highest	ECE	

participation	 rates,	 with	 over	 01%	 of	 4-	 and	 %-year-old	 children	 enrolled,	 most	 attending	 $	

hours	a	day,	+-	or	$-days-a-week	until	they	begin	school	sometime	between	their	fifth	and	sixth	

birthday	(Ministry	of	Education	1234).	

The	 public	 health	 potential	 to	 ensure	 consistent	 nutrition	 for	 such	 a	 large	 number	 of	 young	

children	 is	 considerable.	 The	 ECE	 environment	 has	 been	 shown	 to	 positively	 affect	 both	

children’s	 consumption	 of	 healthy	 foods	 (Briley	 et	 al	 +,,,)	 and	 desirable	 eating	 behaviours	

(Gubbels	et	al	+,-,b).	However,	 the	 small	number	of	 studies	 that	have	 investigated	 the	 food	

served	 in	 childcare	 services	 since	 -./.	 have	 all	 found	 important	 areas	 where	menus	 do	 not	

comply	 with	 national	 dietary	 guidelines;	 mostly	 by	 providing	 too	 much	 energy,	 too	 much	

salt/sodium,	and	not	enough	vegetables	and	cereals,	particularly	whole	grain	cereals	(Erinosho	

et	al	&'((;	Erinosho	et	al	&'(1;	Copeland	et	al	&'(1;	Benjamin	Neelon	et	al	&'(1;	Gubbels	et	al	

!"#$a;	Frampton	et	al	!"#$;	Doak	et	al	!"#!;	Dixon	et	al	!"#5).	

Government	 nutrition	 guidelines	 for	 young	 children	 focus	 on	 the	 foods	 and	 eating	 patterns	

required	for	optimum	growth,	health	and	the	prevention	of	nutritional	deficiency	(Ministry	of	

Health	 ()*(a).	 In	NZ,	 there	 is	 particular	 concern	 regarding	 low	 intakes	 among	 children	 of	

vitamin	D	 (Grant	 et	 al	 *+,+),	 calcium	 (Parnell	 et	 al	 *++,),	 and	 iron	 (Grant	 et	 al	 *++,),	 and	

concern	about	excessive	weight	gain	as	23.5%	of	NZ’s	pre-schoolers	currently	meet	the	World	

Health	Organization’s	definition	of	overweight	or	obese	(Ministry	of	Health	,-./a).	In	addition,	

nutrition	 guidelines	 for	 young	 children	 focus	 on	 the	 development	 of	 eating	 behaviours.	

Behavioural	 research	 with	 children	 has	 consistently	 found:	 dietary	 patterns	 and	 nutritional	

habits	develop	early	in	life	(Birch	and	Fisher	&''(;	Mikkilä	et	al	1223;	Northstone	and	Emmett	

!""#;	Ashcroft	et	al	!""#),	serving	a	diversity	of	foods	to	children	increases	their	acceptance	of	

food	(Cooke	&''(;	Birch	and	Anzman	&'5'),	and	repeated	exposure	improves	taste	preferences	

and	liking	(Singer	et	al	*++,;	Wyse	et	al	12**).	

An	expert	 review	of	policy	 gaps	 in	NZ	has	urged	 the	government	 to	 ensure	 schools	 and	ECE	

services	provide	or	sell	foods	which	meet	the	food	and	nutrition	guidelines,	in	order	to	reduce	
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the	high	levels	of	obesity,	non-communicable	disease	and	their	related	inequalities	(Swinburn	

et	al	&'()).	Currently,	NZ	 regulations	 state:	 “Food	 is	 served	at	 appropriate	 times	 to	meet	 the	

nutritional	needs	of	each	child	while	they	are	attending.	Where	food	is	provided	by	the	service,	

it	 is	 of	 sufficient	 variety,	 quantity,	 and	 quality	 to	 meet	 these	 needs”	 (Ministry	 of	 Education	

!"##).	There	is	no	external	monitoring	of	this	regulation	beyond	self-review	by	service	managers	

(Ministry	 of	 Education	 1234).	 The	 analysis	 of	 written	 nutrition	 policies	 of	 ECE	 services	 in	

Chapter	 )	 found	 two-thirds	 did	not	mention	nutrition	 guidelines	 and	 an	 earlier	 study	 found	

only	half	of	ECE	services	consulted	nutrition	guidelines	when	developing	their	nutrition	policy	

(Pledger	et	al	%&'&).		

The	 current	 study	 is	 the	 first	 to	 evaluate	 the	 food	 provided	 daily	 in	NZ	 ECE	 services,	 and	

specifically	aimed	to:	

• describe	the	provision,	source	and	cost	of	daily	food	provision	to	5	and	6	year	olds	in	

licensed	ECE	services;	

• compare	weekly	ECE	menus	to	government	guidelines	regarding	the	number	of	serves	

from	the	four	main	food	groups,	variety	within	the	four	food	groups,	and	the	limiting	of	

foods	classified	as	‘sometimes’	or	‘occasional’;	and	

• determine	if	adherence	to	the	guidelines	was	associated	with	service	characteristics	

and/or	cost	of	menu.			

	

Methods 

Setting,	sample	and	data	collection	

The	 survey	 frame	 consisted	 of	 all	 licensed	 ECE	 services	 on	 the	Ministry	 of	 Education’s	 Early	

Childhood	Education	 Services	 database	 (August	 789:)	 located	 in	 the	Auckland,	Waikato	 and	

Counties	Manukau	District	Health	 Board	 regions,	 excluding	 home-based	 services	 and	 Infant	

and	Toddler	Centres	(for	under	0	year	olds)	(N="#$).	These	three	adjoining	geographical	areas	

of	NZ	were	chosen	to	capture	the	range	of	diversity	 in	the	child	population	(by	ethnic	group,	

socioeconomic	position	and	rurality)	and	includes	approximately	one-third	of	all	licensed	ECE	

services	 in	NZ.	Between	May	and	 July	/012,	 all	managers,	head	 teachers	or	 administrators	of	

these	 ECE	 services	 were	 invited	 to	 participate	 in	 a	 -.-item	 nutrition	 and	 physical	 activity	

questionnaire,	plus	 send	 their	written	policies	 and	current	week’s	menu	 if	 applicable.	Ethical	

approval	to	conduct	the	survey	and	the	pilot	was	granted	by	the	University	of	Auckland	Human	

Ethics	Committee	(reference:	121345).	
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Menus	 could	 be	 uploaded	 to	 the	 electronic	 survey	 tool,	 emailed	 or	 faxed	 to	 the	 researchers.	

Services	 that	 indicated	 they	 had	 a	 written	 menu	 but	 did	 not	 supply	 one	 at	 the	 time	 of	

completion	of	the	survey	were	followed	up	by	email	and	then	telephoned	if	a	menu	was	still	not	

received.	 Cost	 of	 food	 was	 assessed	 in	 a	 question	 answered	 in	 the	 manager/head	 teacher’s	

survey:	 “What	 is	 your	ECE	 service’s	 average	 spend	per	 child	 per	 day	 on	 food	 and	beverages?	

Please	exclude	the	cost	of	food	service	staff/cook	and	kitchen	facilities.”	Services	that	indicated	

a	 spend	 per	 child	 per	 day	 on	 food	 of	 $12	 or	more	 were	 subsequently	 phoned	 or	 emailed	 to	

confirm	 that	 the	 figure	 was	 correct.	 More	 information	 about	 the	 survey	 data	 collection	

procedures	and	tools	is	in	Chapter	+.	

Menu	analysis	

Weekly	menus	which	contained	the	food	served	for	lunch	and	two	or	more	snacks	each	day	for	

five	days	(referred	to	as	‘full	menus’	in	this	manuscript)	were	evaluated	according	to	adherence	

to	government	guidelines	for	quantity,	variety	and	quality	of	food	provided	in	ECE	services	(the	

three	 nutrition	 aspects	 referred	 to	 in	 the	 Early	 Childhood	 Education	 regulation	 HS78).	 The	

criteria	used	to	assess	‘quantity’	and	‘variety’	were	developed	according	to	statements	from	The	

Food	 and	 Nutrition	 Guidelines	 for	 Healthy	 Children	 and	 Young	 People	 Aged	 3-!"	 years:	 A	

Background	 Paper(Ministry	 of	 Health	 1231a)	 and	 the	 criteria	 to	 assess	 ‘quality’	 was	 derived	

from	the	Fuelled&Life	Nutrition	Guide	for	Early	Childhood	Education	Services	(Heart	Foundation	

!"#!a).		

The	Food	 and	Nutrition	Guidelines	 contain	 the	 recommended	number	of	 serves	 for	 children	

aged	 &-!	 years	 of	 age	 from	 each	 of	 the	 four	 food	 groups:	 vegetables	 and	 fruit;	 breads	 and	

cereals;	 milk	 and	milk	 products	 or	 alternatives;	 and	 lean	meat,	 poultry,	 fish,	 shellfish,	 eggs,	

legumes,	 nuts	 and	 seeds(Ministry	 of	 Health	 1231a).	 However,	 these	 guidelines	 are	 for	 total	

number	of	 serves	per	day,	 and	 therefore	not	easily	 translated	 to	 the	ECE	environment	where	

only	some	meals	and/or	snacks	are	served.	There	are	no	specific	guidelines	for	the	quantity	of	

food	to	be	served	in	NZ	ECE	settings,	but	the	American	Dietetic	Association	recommend	that	

full-day	 ECE	 services	 should	 supply	 one	 half	 to	 two-thirds	 of	 a	 child’s	 daily	 nutrient	

needs(Benjamin	Neelon	and	Briley	0122).	For	this	present	study,	the	conservative	estimate	that	

a	 full	menu	 should	provide	at	 least	one	half	 of	 a	 child’s	daily	 serves	of	 each	of	 the	 four	 food	

groups	 has	 been	 used.	 ‘Variety’	 within	 the	 four	 food	 groups	 is	 also	 not	 quantified	 by	 the	

guidelines,	 so	 cut-points	 for	 the	 recommended	 variation	 of	 serves	 within	 each	 food	 group	

across	 the	 week	 were	 selected	 by	 the	 authors	 based	 on	 examples	 given	 in	 the	 guidelines	

(Ministry	 of	 Health	 1231a).	 The	 ‘quality’	 of	 each	 item	 listed	 on	 menus	 was	 evaluated	 using	

Fuelled&Life	 classifications	 of	 ‘everyday’	 (high	 in	 nutrients	 with	 minimal	 salt,	 sugar	 and	
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saturated	 fat),	 ‘sometimes’	 (a	 source	 of	 nutrients	 but	 moderate	 levels	 of	 salt,	 sugar	 and/or	

saturated	 fat)	 and	 ‘occasional’	 foods	 (low	 nutrient	 profile	 and	 high	 in	 salt,	 sugar	 and/or	

saturated	fat)	(Heart	Foundation	./0.a)	.	‘Quality’	was	defined	as	offering	one	‘sometimes’	food	

for	 every	 four	 ‘everyday’	 foods	 (calculated	 as	 a	 ratio),	 and	no	 ‘occasional’	 foods	 listed	 on	 the	

weekly	menu.	Accordingly,	a	menu	score	out	of	ten	was	calculated	by	assigning	one	point	for	

each	of	the	criteria	(four	points	for	quantity,	four	points	for	variety,	and	two	points	for	quality	

of	 the	 food	 provided).	Detailed	 information	 about	 the	 scoring	 criteria	 are	 available	 from	 the	

authors.	

Other	variables	and	statistical	methods	

Descriptive	statistics,	including	frequencies,	proportions,	means	and	standard	deviations,	were	

calculated	 for	 each	 component	 of	 the	 menu	 score,	 and	 then	 tabulated	 by:	 type	 of	 service,	

socioeconomic	position	of	the	local	neighbourhood,	number	of	children	enrolled,	has	a	written	

nutrition	policy,	employment	of	a	cook,	nutrition	training	of	the	cook,	spend	per	child	per	day	

on	food,	and	participation	in	a	health	promotion	programme.		

The	 types	 of	 licensed	ECE	 services	 included	 in	 this	 research	were:	 private	 centres	which	 are	

Education	and	Care	Centres	run	as	small	businesses	or	companies	(accounting	for	67%	of	the	

childcare	 sector	 in	NZ);	 community	 centres	 which	 are	 Education	 and	 Care	 Centres	 run	 by	

community-based	 organisations	 such	 as	 universities,	 churches,	 councils	 etc.	 (55%	 of	 the	

sector);	public	kindergartens	(56%	of	the	sector);	parent-run	cooperative	playcentres	(1%	of	the	

sector);	 and	Māori	 cultural	 immersion	 Kōhanga	 Reo	 services	 (:%	 of	 the	 sector)	 (Ministry	 of	

Education	 +,-.).	 The	 socioeconomic	 position	 of	 the	 neighbourhood	was	 determined	 using	 a	

household	deprivation	score	called	the	New	Zealand	Deprivation	Index	(Salmond	et	al	,--.),	

based	on	the	Census	meshblock	for	the	address	of	the	ECE	centre.	Number	of	children	enrolled	

at	each	ECE	service	was	obtained	from	the	Ministry	of	Education	database	(August	9:;<).	The	

health	promotion	participation	variable	was	derived	 from	a	self-report	question	 in	 the	survey	

asking	 managers	 if	 their	 ECE	 service	 participated	 in	 any	 of	 a	 multiple	 response	 list	 of	

programmes;	the	results	of	which	are	 in	chapter	+.	The	NZ	Heart	Foundation’s	Healthy	Heart	

Award	was	 the	most	 comprehensive	 and	widespread	health	 promotion	programme	 reported,	

and	includes	a	menu	improvement	component	(Heart	Foundation	-./-b).	However,	*+	survey	

respondents	 incorrectly	 self-reported	 their	 participation	 status	 (n="#	 false	 positives	 and	 n="	

false	negatives)	according	to	 the	Heart	Foundation’s	database	of	programme	participants	and	

so	the	data	were	corrected	prior	to	use	 in	this	study.	The	variable	used	in	this	study	refers	to	

programme	 participation	 irrespective	 of	 award	 status,	 and	 therefore	 includes	 ‘committed’	
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services	 who	 have	 not	 yet	 obtained	 an	 award.	 Other	 service	 characteristics	 analysed	 in	 this	

research	were	self-reported	via	the	electronic	survey	tool.		

Independent	 t-tests	 (when	 comparing	 the	 mean	 score	 of	 two	 groups),	 ANOVA	 (when	

comparing	the	mean	scores	of	three	or	more	groups)	and	linear	regression	(when	the	variable	

was	continuous)	were	used	to	test	 for	statistical	associations	between	menu	score	and	service	

characteristics.	Menu	score	data	were	also	categorized	 into	 two	groups	where	a	 score	of	6	or	

more	out	of	)*	was	deemed	to	be	a	high	menu	score.	Fisher-exact	tests	examined	the	difference	

in	 proportion	 of	 high	 menu	 scores	 in	 two	 or	 more	 groups,	 and	 independent	 t-tests	 were	

performed	 to	 examine	 the	difference	between	mean	menu	 scores	 for	continuous	ECE	 service	

characteristics.	Further	descriptive	analyses	of	spend	per	child	per	day	on	food	by	menu	score	

were	undertaken.	A	significance	level	of	p<"."$	was	chosen	for	all	statistical	tests.	All	analyses	

were	conducted	in	Stata/SE	statistical	software,	version	56.5.	

	

Results  

A	total	of	()*	ECE	services	took	part	in	the	study	by	completing	the	online	questionnaire	

("#."%	of	all	services	invited).	Written	menus	for	the	same	week	of	the	questionnaire	were	

received	from	+,	participating	services	(45.4%	of	those	that	reported	having	a	written	menu).	

The	reasons	given	by	survey	participants	for	not	submitting	a	menu	for	analysis	were:	too	busy;	

the	centre	was	closing	or	changing	ownership;	and	currently	changing	the	menu.	A	subset	of	9:	

of	the	menus	received	were	‘full	menus’	in	that	they	included	lunch	and	two	or	more	snacks	for	

each	day	of	five	weekdays	(00.2%	of	the	50	services	in	the	survey	that	reported	providing	lunch	

and	two	or	more	snacks	daily).	Table	'(	details	the	characteristics	of	the	total	survey	

population,	survey	sample	and	full	menu	subset.		
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Table	!":	Survey	respondents	and	menu	subsample	characteristics	compared	to	survey	
frame,	Kai	Time	in	ECE	Survey	()*+				

	

Service	characteristic	

Survey	
framea											
n	(%)	

Survey	
respondents						

n	(%)	

Serve	lunch	
and	two+	

snacks	
everyday																					

n	(%)	

Provided	full		
menub	for	
analysis													

n	(%)		

Type	of	service	

Private	daycare	centre	 !"#	(&'.))	 !"	(%&.()	 !"	(%%.')	 !"	(%&.()	

Community	daycare	centre	 !!"	(!%.%)	 !"	(%".')	 !"	(%!.')	 !"	(%%.%)	

Public	Kindergarten	 !"#	(!&.()	 !"	(%".%)	 !	(!)	 !	(!)	

Parent-run	playcentre	 !"	(".&)	 !"	("%.")	 !	(!)	 !	(!)	

Kōhanga	Reo	 !"	(!.&)	 !	($.&)	 !	(!.%)	 !	(!.%)	

Neighbourhood	deprivation		

Low	(NZDep	deciles	0-!)	 !"#	(!&.#)	 !"	(%".')	 !"	(!%.')	 !!	(!$.&)	

Med	(NZDep	deciles	(-!)	 !"#	(!&.!)	 !!"	(%&.&)	 !"	("%.')	 !"	(%&.")	

High	(NZDep	deciles	0-!")	 !"#	(#!.')	 !"	(%&.%)	 !"	(!%.')	 !"	(%&.()	

Missing	(unkown)	 !	($.!)	 !	($.&)	 !	(!.%)	 !	($.&)	

Total	roll	size	

!-!"	 !"#	(!&.()	 !"	(%&.()	 !"	(!%.!)	 !	($%.')	

!"-!"	 !""	(%&.()	 !"	("#.")	 !"	(%!.')	 !"	(%!.')	

!"-!"	 !!"	(!%.')	 !"	(%&.%)	 !"	(!%.%)	 !"	("!.!)	

!"+	 !"#	(!&.()	 !"	("%.')	 !"	(!%.")	 !"	("!.!)	

Missing	(unknown)	 !"	(%.')	 !"	(%.")	 !	($.&)	 !	($%.')	

District	Health	Board	area	

Auckland	 !"#	(&'.!)	 !!	($%.')	 !"	(!%.%)	 !"	(%&.")	

Counties	Manukau	 !"#	("&.()	 !"#	(&!.()	 !"	(%%.')	 !"	(%&.()	

Waikato	 !""	(!%.')	 !"	("%.!)	 !"	(!%.')	 !!	(!$.&)	

		 		 		 		 		

Total	 !"#	(&'')		 !"#	(&'')	 !"	(%&&)	 !"	(%&&)	

a. The	survey	frame	was	all	licensed	ECE	services	listed	on	the	Ministry	of	Education	database	
(August	()*+)	in	the	Auckland,	Counties	Manukau	and	Waikato	District	Health	Board	
regions,	excluding	Infant	and	Toddler	Centres	(for	under	6	year	olds),	home-based	services,	
playgroups,	unlicensed	crèches	and	hospital	services	(for	patients).	

b. A	full-day	menu	contained	lunch	and	two	or	more	meals/snacks	per	day	for	five	days	
(usually	lunch,	morning	snack	and	afternoon	snack,	but	sometimes	breakfast	and/or	late	
snack	were	included).	
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Provision,	source	and	cost	of	food	in	ECE	

Over	half	of	ECE	services	 in	 this	 study	 (n="#$;	$'.#%)	provided	meals	and/or	 snacks	daily	 to	

the	children	in	their	care,	with	a	higher	proportion	of	private	centres	(56.8%)	and	community	

centres	 ()*.,%)	 providing	 food	daily	 compared	 to	other	 types.	Most	 private	 and	 community	

centres	employed	a	cook	to	prepare	food	(n="#;	&'.)%	and	n="#;	&'.)%,	respectively).	In	public	

kindergartens	where	food	was	provided	daily,	teachers	usually	prepared	the	food	(n=";	%&.%%)	

and	in	playcentres	parents	prepared	food	when	it	was	served	(n=";	%&&%).			

Overall,	)).+%	of	services	that	provided	food	daily	to	children	employed	a	cook	(n="#).	Cooks	

were	generally	employed	./	or	more	hours	a	week	(n="#;	&'.)%)	or	')-!"	hours	a	week	(n="#;	

!".$%).	Half	of	cooks	(n="#;	&#.#%)	had	a	NZ	Qualifications	Authority-approved	certificate	in	

food	 safety/hygiene	 or	 food	 service,	 and	 a	 further	 45	 cooks	 (89.9%)	 had	 a	 basic	 food	

safety/hygiene	 diploma	 or	 certificate.	 Twelve	 cooks	 (:;.<%)	 had	 attended	 a	 ECE	 Menu	

Development	 Course	 run	 by	 the	 Heart	 Foundation	 and	 two	 (2.4%)	 had	 another	 form	 of	

nutrition	 training.	 One	 in	 six	 cooks	 (n="#;	 "&.#%)	 did	 not	 have	 any	 food	 safety	 or	 nutrition	

training.	

Nearly	all	services	that	provided	food	daily	to	children	reported	they	bought	that	food	from	a	

supermarket	(n="#$;	'(.*%).	Over	half	of	these	services	(n="#;	&'.'%)	also	served	food	grown	

onsite,	and	a	quarter	(n="#;	&'.'%)	served	food	that	was	given	to	them	as	a	donation	(including	

food	given	by	parents	for	all	children).	One	in	seven	services	that	provided	food	daily	ordered	it	

from	 a	 food	 service	 or	 catering	 company	 (n="";	 %&."%).	 A	 small	 number	 of	 services	 bought		

food	 from	a	 local	corner	 store,	 takeaway/fast-food	shop	or	bakery	 (n=";	%.'%)	or	a	 local	 fruit	

and	vegetable	grocer	(n=";	%.'%)	(multiple-choice	question).		

The	average	spend	per	child	per	day	on	food	and	beverages,	excluding	the	cost	of	food	service	

staff	and	kitchen	facilities,	was	reported	by	556	services	(65%	of	ECE	services	that	provide	food	

daily	to	children).	Of	the	23	services	that	reported	spending	$01	or	more	per	child	per	day	on	

food,	one-third	(n=*)	revised	their	food	cost	figure	downward	when	phoned	to	confirm,	stating	

that	they	had	originally	given	the	spend	per	child	per	week,	or	total	daily	spend	on	food.	Using	

the	 corrected	 figures,	 childcare	 services	 that	 provided	 lunch	 and	 at	 least	 two	 other	meals	 or	

snacks	daily	had	a	median	spend	of	$2.45	per	child	per	day	(mean	$8.94	±$#.%&;	range	$%.&%-

$"#.%%),	and	services	that	provided	snacks	only	had	a	median	spend	of	$7.99	per	child	per	day	

(mean	$(.*+	±$#.%&;	range	$.-$"#.##).	Figure	!"	shows	the	reported	spend	per	child	per	day	for	

services	providing	lunch	and	at	least	two	snacks	per	day,	by	the	menu	score	for	each	service’s	

weekly	menu	(described	below).		
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Figure	!":	Cost	of	menu	(per	child	per	day	spent	on	food)	by	menu	score	

	

	

Note:	 Menu	 scoring	 criteria	 was	 derived	 from	 Food	 and	 Nutrition	 Guidelines	 for	 Healthy	
Children(Ministry	of	Health	1231a)	regarding	quantity	and	variety	of	food	across	the	four	main	
food	groups,	plus	a	balance	of	everyday,	sometimes	and	occasional	foods	as	defined	by	the	Food	
and	Beverage	Classification	System	for	Food	in	Early	Childhood	Education	(Heart	Foundation	
!"#!a).		

	

Centre	menus		

Overall,	 )*.,%	 (n="#$)	 of	 services	 that	 provided	 food	 daily	 to	 children	 reported	 having	 a	

written	menu.	 The	majority	 of	 private	 centres	 (n=89;	 ;9.<%)	 and	 community	 centres	 (n="#,	

!"."%)	that	provided	food	daily	to	children	had	a	written	menu	for	meals	and	snacks.	One	of	

the	%	 kindergartens	 that	 provided	 food	daily	had	 a	written	menu	 (88.8%),	 and	no	playcentres	

had	a	written	menu	(Table	1).		

Over	 half	 of	menus	 were	 on	 a	 four-week	 or	more	 cycle	 (n="#;	 &'.&%),	 and	 /0.&%	 (n="#)	 of	

services	with	a	menu	made	seasonal	changes	throughout	the	year.	However,	some	served	the	

same	 food	 every	week	 (n=";	 %.'%)	 or	 reported	 having	 no	 cycle	 for	 their	menu	 (n="#;	 "".'%).	
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Nearly	all	ECE	services	with	a	menu	reported	that	it	was	available	in	a	public	space	for	parents	

to	read	(n="#,	&".(%).		

Comparison	of	weekly	menus	to	government	guidelines		

Table	!"	reports	the	proportion	of	full	menus	(with	lunch	and	two	or	more	snacks	daily,	n="#)	

that	met	government	guidelines	for	each	of	the	scoring	criteria:	)*%	of	recommended	number	

of	serves	per	day	from	each	of	the	four	food	groups;	variety	across	the	four	food	groups	within	

the	 week;	 and	 serves	 of	 ‘everyday’,	 ‘sometimes’	 and	 ‘occasional’	 foods,	 analysed	 by	 different	

childcare	characteristics.	Of	the	menus	analysed	in	the	current	study,	a	full	vegetarian	option	

was	included	on	eight	menus	(22.4%)	and	beverages	were	only	sometimes	stated:	22	served	only	

water,	 ()	 served	 milk	 and/or	 water,	 (	 served	 Milo	 (a	 sugar-sweetened	 chocolate	 and	 malt	

powder	drink),	and	)*	did	not	state	the	beverages	served.	

	

	

	 	



	

	

	

Table	!!:	Full	weekly	menus	(providing	lunch	and	two	or	more	snacks	per	day)	that	met	each	criteria	in	the	guidelines,	by	service	characteristics	

Childcare	service	characteristic	 n	

Quantity	)	days	()-%	recommended	serves)	 Variety	within	food	groups	3	days	 Quality	of	food	

Fruit	and	
vegetables	

("#+)	

Breads	
cereals								
("#+)	

Milk	
products								

("+)	

Meat	and	
alternatives	

(".$+)	

Fruit	and	
vegetables									

("+)	

Breads	
cereals												

("+)	

Milk	
products									

("+)	

Meat	and	
alternatives						

("+)	

Everyday	
sometimes	
foods	ratio	

("+:%)	

No	
occasional	

foods		

Type	of	service	
Community		 !"	 !"	(%&.()	 !"	(%&.()	 !"	(%&.")	 !"	(%&.()	 !"	(%&.()	 !"	(%&.()	 !"	(%&.()	 !"	(%&.%)	 !!	($%.')	 !!	($%.')	

Private		 !"	 !"	(%&&.&)		 !"	("#.%)	 !!	($%.')	 !"	(%&.")	 !"	(%&.()	 !"	(%&.")	 !"	(%&.")	 !"	(%&.")	 !"	(%&.")	 !"	(%".')	

Neighbourhood	
household	
deprivation	

Low	dep	 !!	 !!	(!$$.$)	 !	($%.$)	 !	($%.$)	 !	($%.$)	 !!	(!$$.$)	 !	($%.$)	 !	($%.$)	 !	($%.$)	 !	($!.!)	 !	($%.!)	

Med	dep	 !"	 !"	(%&.&)	 !"	("#.%)	 !"	(%%.')	 !"	(%!.%)	 !!	($%.')	 !"	(%!.')	 !"	(%&.")	 !"	(%&.()	 !	($%.')	 !"	(%%.')	

High	dep	 !"	 !"	(%&.()	 !	($%.')	 !"	(%&.()	 !"	(!%%.%)	 !"	(%&.()	 !!	($%.%)	 !"	(%&.()	 !"	(%&.()	 !!	($%.%)	 !!	($%.%)	

Has	a	written	
nutrition	policy	

No	 !	 !	($%%.%)	 !	($$.$)	 !	($$.$)	 !	($%.%)	 !	($%.%)	 !	($$.&)	 !	($$.&)	 !	($%.%)	 !	($%.%)	 !	($$.$)	

Yes	 !"	 !"	(%".')	 !"	(%%.')	 !"	(%%.')	 !"	(%&.()	 !"	(%&.()	 !"	(%!.')	 !"	(%&.()	 !"	(%&.!)	 !!	($$.&)	 !"	(%&.()	

Has	an	employed	
cook	

No	 !	 !	($%%.%)	 !	($%.')	 !	($%.')	 !	($%.')	 !	($%.')	 !	("#.%)	 !	($%.%)	 !	(!.!)	 !	($%.%)	 !	($%.%)	

Yes	 !"	 !"	(%&.()	 !"	(%&.()	 !"	(%&.&)	 !"	(%&.()	 !"	(%&.&)	 !"	(%%.!)	 !"	(%&.!)	 !"	(%&.()	 !"	("%.')	 !"	(%&.()	

Cook	has	
nutrition	
training	

No	 !"	 !"	(%&.()	 !!	($!.&)	 !"	(%&.()	 !"	("%.")	 !!	($%.')	 !!	($%.')	 !"	(%&.")	 !"	(%".')	 !"	(%&.()	 !"	(%&.()	

Yes	 !"	 !"	(!"".")	 !	(!$.$)	 !	(!$.$)	 !	(!$.$)	 !	(!$.$)	 !"	(!"".")	 !	(!$.$)	 !	(!$.$)	 !	(!$.$)	 !	(!$.$)	

HHA	
participation	

No	 !"	 !!	($%.!)	 !"	(%&.()	 !"	(%&.()	 !"	("%.%)	 !"	("%.%)	 !"	(%&.()	 !"	(%&.()	 !"	(%!.')	 !"	(%&.%)	 !"	("#.%)	

Yes	 !"	 !"	(!%%.%)	 !!	($!.!)	 !"	(%%.')	 !"	(!%%.%)	 !"	(%%.')	 !"	(%%.')	 !"	(%&.&)	 !"	(%&.&)	 !"	(%&.&)	 !"	(%%.')	

Total	(all	menus	analyzed)	 !"	 !"	(%&.()	 !"	(%&.()	 !"	(%&.&)	 !"	(%&.&)	 !"	(%&.!)	 !"	(%&.%)	 !"	(%&.!)	 !"	(%&.()	 !"	(%".%)	 !"	(%&.")	

Note:	Menu	scoring	criteria	was	derived	from	Food	and	Nutrition	Guidelines	for	Healthy	Children	(Ministry	of	Health	=>?=)	regarding	quantity	and	variety	of	food	across	the	
four	main	food	groups,	plus	a	balance	of	everyday,	sometimes	and	occasional	foods	as	defined	by	the	Food	and	Beverage	Classification	System	for	Food	in	Early	Childhood	
Education	(Heart	Foundation	./0.a).		
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Figure	!"	shows	the	distribution	of	scores	for	the	full	menus	out	of	a	total	possible	score	of	ten,	

by	 type	 of	 service.	 The	 mean	 menu	 score	 was	 6.7	 with	 a	 range	 from	 9	 to	 :;.	 Over	 half	 of	

community	day	care	 services	 (n="",	 %&.(%)	had	a	menu	score	of	7	or	more,	 compared	 to	 less	

than	one-third	of	private	day	care	services	(n="",	!".$%),	although	this	did	not	reach	statistical	

significance	(p-value='.')).		

	

Figure	!":	Distribution	of	menu	scores,	by	childcare	service	type		

	

Note:	 Menu	 scoring	 criteria	 was	 derived	 from	 Food	 and	 Nutrition	 Guidelines	 for	 Healthy	
Children	(Ministry	of	Health	3453)	regarding	quantity	and	variety	of	food	across	the	four	main	
food	groups,	plus	a	balance	of	everyday,	sometimes	and	occasional	foods	as	defined	by	the	Food	
and	Beverage	Classification	System	for	Food	in	ECE	(Heart	Foundation	()*(a).		

	

Table	 '(	 contains	 the	 mean	 scores,	 standard	 deviations	 and	 results	 of	 statistical	 tests	 for	

difference	between	the	scores	 for	ECE	service	characteristics	of	 interest.	A	higher	menu	score	

was	found	to	be	statistically	associated	with:	employing	a	cook;	high	and	low	(but	not	medium)	

neighbourhood	 household	 deprivation;	 and	 participation	 in	 the	 Heart	 Foundation’s	 Healthy	

Heart	Award	programme.	A	multivariate	model	was	then	created,	which	found	participation	in	

the	 Healthy	 Heart	 Award	 programme	 remained	 statistically	 associated	 with	 a	 higher	 menu	

score	(!.!#	points	higher,	CI	2.!-!.#,	p="."$)	after	adjusting	for	type	of	ECE	service,	employment	

of	a	cook	and	neighbourhood	household	deprivation.	
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Table	!":	Total	menu	scores	(out	of	'()	and	standard	deviation	of	scores,	by	service	
characteristics	with	tests	for	difference.	

Service	characteristic	 n	

Mean	score	
(+/-SD)	 p-value	

Type	of	service	
Community	
daycare	 !"	 !.#	(&.')	

!.!#	Private	daycare	 !"	 !.#	(&.!)	

Neighbourhood	
household	deprivation	

Low	deprivation	 !"	 !.#	(&.')	

!.!#	

Medium	
deprivation	 !"	 !.#	(&.')	

High	deprivation	 !"	 !.!	(%.&)	

Has	a	written	nutrition	
policy	

No	 !	 !.#	(&.')	

!.#!	Yes	 !"	 !.#	(&.')	

Has	an	employed	cook	
No	 !	 !.#	(&.')	

!.!#	Yes	 !"	 !.#	(&.')	

Cook	has	nutrition	
training	

No	 !"	 !.#	(&.!)	

!.#!	Yes	 !"	 !.#	(&.')	

Has	a	nutrition	
champion	

No	 !"	 !.#	(&.')	

!.#$	Yes	 !"	 !.#	(&.#)	

Healthy	Heart	Award	
participation	

No	 !"	 !.#	(&.!)	

<"."$	Yes	 !"	 !.#	(&.')	

Total	 !"	 !.#	(&.')	 		

Notes:	Menu	 scores	were	normally	 distributed.	Tests	 for	 difference	used	 to	produce	p-values	
were	 t-test	 (two	 groups),	 one-way	 ANOVA	 (three	 or	 more	 groups)	 or	 linear	 regression	
(continuous	variable).	No	association	was	found	between	menu	score	and	number	of	children	
enrolled	 in	 the	 ECE	 service	 (Prob>F=".$%,	 R-squared=).)))+	 in	 a	 linear	 regression	 model).	
Source	of	data:	Kai	Time	in	Early	Childhood	Education	Survey	6789	

	

Discussion 

This	study	investigated	the	food	provided	daily	to	4-	and	%-year-olds	in	a	diverse	sample	of	+,-	

ECE	 services	 in	NZ,	 and	 conducted	 an	 evaluation	 of	 weekly	menus	 from	 56	 daycare	 centres	

where	at	 least	 lunch	and	 two	snacks	were	provided	daily.	Only	6	out	of	89	menus	 received	a	

perfect	score	where	they	met	all	of	the	criteria,	meaning	that	they	provided	food	of	sufficient	

quantity,	variety	and	quality	to	meet	pre-schoolers’	nutritional	needs.	Many	menus	served	too	

few	 grains/cereals	 and	milk/milk	 products;	 particularly	 private	ECE	 services,	where	 less	 than	

one-third	had	the	recommended	two	or	more	grains/cereal	serves	listed	per	day,	and	less	than	
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one-third	 served	milk	 or	 a	milk	 product	 each	 day,	 across	 the	weekly	menu.	 The	majority	 of	

private	 ECE	menus	 were	 also	 deficient	 in	 the	 variety	 of	 foods	 served	 within	 the	 four	 food	

groups,	particularly	grains/cereals	and	meat/meat	alternatives	(Table	!").		

A	similar	study	in	./0.	in	the	state	of	New	South	Wales	in	Australia	evaluated	menus	from	:;	

ECE	 centres	 and	 found	 none	 that	 met	 all	 the	 serving	 recommendations	 for	 all	 food	 groups	

(Yoong	et	al	+,-.).	However,	there	was	greater	compliance	with	the	guidelines	generally	than	

in	 the	present	NZ	study:	()%	met	 the	 recommended	one	serve	of	 fruit	a	day,	78%	had	 three	

serves	of	grains/cereals	a	day,	23%	had	one	serve	of	meat	a	day,	and	%&%	had	one	serve	of	dairy	

a	day,	yet	none	met	their	comparatively	high	recommendation	of	three	serves	of	vegetables	a	

day	(Yoong	et	al	+,-.).			

The	 findings	 of	 the	 present	 study	 are	 similar	 to	 other	 evaluations	 of	 childcare	menus	 in	 the	

United	States,	which	have	found	low	numbers	of	serves	of	grains/cereals	to	children	(Briley	et	

al	 $%%%;	 Erinosho	 et	 al	 01$2;	 Bower	 et	 al	 0115)	 and	 too	 many	 serves	 of	 foods	 with	 poor	

nutritional	 content	 (categorised	 as	 ‘occasional’	 food	 in	 the	 NZ	 guidelines).	 Occasional	 foods	

often	replace	core	foods	on	a	menu,	therefore	resulting	in	under	consumption	of	nutrient-rich	

foods	from	the	main	food	groups.	Just	over	half	of	ECE	services	in	the	present	study	provided	

the	recommended	+	or	more	serves	of	breads/cereals	a	day	and	occasional	foods	were	included	

on	half	of	all	weekly	menus,	when	the	Fuelled&Life	guidelines	state	they	should	be	served	at	the	

most	once	a	term	(Heart	Foundation	./0.a).		

A	key	finding	from	this	research	was	the	strong	association	found	between	health	programme	

participation	(in	this	case,	participation	 in	the	Heart	Foundation’s	Healthy	Heart	Award)	and	

having	 a	 high	 menu	 score.	 This	 plausibly	 represents	 a	 causal	 relationship,	 as	 the	 award	

programme	specifically	targets	menu	improvement.	However,	given	the	cross-sectional	nature	

of	this	study,	it	cannot	be	ruled	out	that	those	ECE	services	with	pre-existing	menus	that	met	

the	guidelines	were	more	likely	to	join	the	programme	due	to	their	interest	in	nutrition	and	the	

low	compliance	cost	required	to	gain	an	award.	An	intervention	study	of	45	daycare	centres	in	

Adelaide,	 South	Australia,	 found	 that	 a	nutrition	award	 scheme	 similar	 to	 the	Healthy	Heart	

Award	positively	impacted	menus,	from	67%	compliance	with	guidelines	at	baseline	to	+,!%	at	

follow-up	(Bell	et	al	()*+b).	Although	participation	in	the	Healthy	Heart	Award	programme	in	

the	present	study	did	not	mean	011%	compliance	with	the	NZ	guidelines	(Table	!"),	as	many	of	

these	 services	had	not	yet	attained	an	award,	 their	menus	were	 still	 considerably	better	 than	

services	 not	 engaged	 in	 the	 programme.	 In	 a	 recent	 evaluation	 of	 the	Healthy	Heart	 Award	

programme,	*+%	of	ECE	services	with	a	current	Award	agreed	or	strongly	agreed	they	provided	

healthy	food	more	often	since	joining	the	programme	(Malatest	International	./01).	However,	

due	to	the	self-reported,	retrospective	nature	of	the	evaluation	and	the	cross-sectional	design	of	
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the	present	 study,	 further	 research	would	be	 required	 to	 establish	 the	 intervention	 effects	 of	

the	Healthy	Heart	Award	programme.	

Another	 noteworthy	 finding	 from	 this	 study	was	 that	 the	menus	 of	 services	 in	 both	 areas	 of	

high	 and	 low	 neighbourhood	 deprivation	 scored	 significantly	 better	 than	 those	 in	 areas	 of	

medium	deprivation.	A	study	in	England	found	licensed	childcare	services	in	the	more	deprived	

areas	 reported	 serving	 healthier	 foods	 compared	 to	 other	 areas,	 particularly	 wholegrains,	

legumes	and	lentils,	although	many	still	did	not	meet	guidelines	(Benjamin	Neelon	et	al	./01b).	

Childcare	services	 located	 in	communities	of	high	deprivation	 in	the	present	study	had	fewer	

‘sometimes’	and	‘occasional’	foods	listed	on	their	menus	compared	to	other	services,	and	were	

the	most	likely	to	meet	all	the	number	of	serves	per	day	recommendations	for	each	food	group	

(Table	 !").	 They	 were	 also	 much	 more	 likely	 to	 be	 involved	 in	 the	 Healthy	 Heart	 Award	

programme	as	this	is	where	the	Heart	Foundation	target	their	interventions	(Heart	Foundation	

!"#!b).	 The	 present	 study	 suggests	 the	 intervention	 may	 need	 to	 extend	 its	 reach	 to	 early	

education	services	in	neighbourhoods	with	medium	deprivation	levels.	

A	related	and	interesting	finding	from	this	study	was	that	cost	of	the	menu	(spend	per	child	per	

day	on	food)	was	not	associated	with	menu	score	(see	Figure	 !").	The	present	study	 included	

some	 ECE	 services	 that,	 at	 least	 according	 to	 their	 menu,	 were	 able	 to	 meet	 the	 dietary	

guidelines	with	low	reported	food	costs.	The	median	amount	of	money	spent	on	food	for	each	

child	 per	 day	 (for	 at	 least	 lunch	 and	 two	 snacks)	 was	 $7.9:.	 The	 Department	 of	 Human	

Nutrition	 at	 Otago	 University	 estimated	 the	 daily	 cost	 of	 feeding	 a	 7-year-old	 child	 in	

Auckland,	during	 the	same	year	as	 this	 study,	was	$6.89,	$:.;<	or	$8.>8	on	a	basic,	moderate	

and	 liberal	 diet	 plan	 respectively	 (Department	 of	Human	Nutrition	 0123).	One-third	 of	ECE	

services	in	our	research	spent	less	than	01%	of	the	 ‘basic’	daily	cost	calculated	to	feed	a	child	

($#.%&)	 and	 it	 would	 be	 reasonable	 to	 assume	 they	 would	 have	 difficulty	 providing	 food	 of	

sufficient	“variety,	quantity,	and	quality”	as	mandated	in	the	regulations.	However,	seven	of	the	

services	 in	our	 research	reported	 that	 they	spend	 less	 than	$3.56	per	child	and	yet	attained	a	

high	menu	score	of	.,	0	or	12.	Presumably,	the	low	cost	of	their	menus	was	made	possible	by	

buying	 food	 seasonally,	 at	 discounted/bulk	 prices,	 and/or	 supplementing	 bought	 food	 with	

vegetables	and	fruit	grown	on	site,	or	donations	from	families,	local	food	growers	or	suppliers.		

This	research	found	an	association	between	employing	a	cook	and	having	a	high	menu	score,	

however,	only	*%	of	services	with	a	full	menu	did	not	employ	a	cook.	Interestingly,	the	benefit	

of	a	cook	was	present	regardless	of	whether	the	cook	had	received	nutrition	training	for	their	

role,	 so	 having	 someone	 dedicated	 to	 the	 role	 who	 assumed	 responsibility	 for	 meeting	 the	

regulations	appears	to	be	the	important	factor.	Nevertheless,	it	is	noteworthy	that	half	of	cooks	

employed	by	ECE	services	did	not	have	a	NZ	Qualifications	Authority-approved	certificate	 in	
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food	 safety/hygiene	 or	 food	 service,	 and	 only	 !".$%	 of	 cooks	 had	 received	 any	 training	 in	

nutrition	(most	of	which	consisted	of	a	one-day	course	on	ECE	menu	planning).		

Strengths	and	limitations	of	the	study,	and	considerations	for	future	research	

This	 is	 the	 first	 study	 in	 NZ	 to	 analyse	 menus	 from	 ECE	 centres,	 and	 as	 such,	 provides	 a	

baseline	 for	 future	 research	 in	 the	 area.	 A	 strength	 of	 the	 study	 was	 the	 development	 of	

techniques	to	assess	not	only	the	serves	of	food	from	the	main	food	groups,	but	variety	across	

the	week	within	those	food	groups,	and	also	the	presence	of	‘sometimes’	and	‘occasional’	foods	

with	low-	or	no-nutritional	value	served	to	children	in	early	ECE	settings.	The	resulting	score	

criteria	provide	 a	method	 to	monitor	 compliance	 of	 the	 somewhat	 vague	NZ	ECE	 regulation	

that	 food	 served	 should	 be	 of	 “sufficient	 variety,	 quantity,	 and	 quality	 to	 meet	 [a	 child’s	

nutritional]	needs”.	

There	 are	 limitations	 of	 the	 study	 to	 be	 considered.	 First,	 the	 response	 rate	 of	 89%	 in	 the	

electronic	 survey	 of	 all	 licensed	 ECE	 services	 in	 the	 survey	 frame	 may	 be	 the	 result	 of	

participation	bias.	However,	the	diversity	of	participating	ECE	services	gives	some	reassurance	

of	a	representative	sample,	albeit	within	only	three	regions	of	NZ.	Additionally,	the	size	of	the	

subsample	who	provided	 full	weekly	menus	 (n="#),	 although	 comparable	 to	 other	 studies	 of	

childcare	menus,	 was	 possibly	 too	 small	 to	 detect	 statistical	 associations	 (e.g.	 the	 difference	

between	 the	menus	of	privately-owned	and	community-based	ECE	services)	and	may	also	be	

indicative	of	participation	bias,	with	 those	managers	who	are	more	 interested	 in	nutrition	or	

proud	of	 their	menus	sending	 their	menus	 for	analysis.	However,	 those	who	provided	menus	

were	distributed	proportionately	compared	 to	all	 services	 that	provide	 food	daily	 to	children,	

across	a	range	of	service	characteristics.	

The	method	 of	 analysing	written	menus	 to	 assess	 childcare	 food	 does	 not	 necessarily	 reflect	

what	was	served	or	eaten,	and	this	study	did	not	observe	compliance	with	the	menu	or	collect	

information	on	portion	size,	consumption	or	plate	waste.	This	precluded	any	accurate	analyses	

of	 the	 quantity	 of	 food	 children	 eat,	 which	 would	 be	 necessary	 to	 calculate	 nutrient	 intake	

values.	 A	 study	 of	 /0	 daycare	 centres	 in	 New	 York	 found	 high	 agreement	 between	 direct	

observations	of	meals	with	the	food	reported	on	a	3-day	menu,	however,	the	authors	ultimately	

recommended	 direct	 observation	 of	 meals	 in	 ECE	 to	 capture	 important	 information	 on	

micronutrient	 intake	 (Erinosho	 et	 al	 ./00).	 Additionally,	 it	 is	 possible	 that	 the	 implicit	

assumption	made	in	this	research	that	a	food	listed	on	the	menu	equates	to	one	standard	serve	

is	erroneous,	and	may	have	resulted	in	over	or	under	counting	the	serves	per	day.	Nevertheless,	

the	 method	 of	 counting	 serves	 in	 food	 groups	 as	 listed	 on	 ECE	menus	 is	 common	 practice	

(Gubbels	 et	 al	 +,-,a;	 Benjamin	 Neelon	 et	 al	 +,-6)	 and	 the	 only	 possible	 way	 of	 assessing	
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compliance	 with	 the	 guidelines	 in	 the	 absence	 of	 direct	 observation	 of	 the	 food	 served	 to	

children.		

The	collapsing	of	fruit	and	vegetables	together	as	one	food	group	in	the	menu	scoring	system	

was	 problematic.	 All	 but	 one	menu	 in	 this	 study	met	 the	 criteria	 of	 ten	 serves	 of	 fruit	 and	

vegetables	across	the	five	weekdays,	but	on	closer	inspection	this	was	due	to	the	large	amount	

of	fruit	served	across	the	week.	Five	menus	(6.6%)	in	this	study	contained	the	same	or	a	greater	

number	of	 vegetable	 serves	 compared	 to	 fruit.	Other	 studies	of	 childcare	 food	have	 similarly	

found	low	servings	of	vegetables	per	day	(Briley	et	al	+,,,;	Erinosho	et	al	34+5;	Erinosho	et	al	

!"##;	Ball	et	al	!""+;	Yoong	et	al	!"#0).	Fruit	 is	very	palatable	 to	children	as	 it	contains	high	

levels	of	sugar	(fructose)	compared	to	vegetables	which	have	minimal	levels	of	sugar,	but	fruit	

is	not	 a	 nutritional	 substitute	 for	 vegetables.	 The	 current	NZ	Food	 and	Nutrition	Guidelines	

recommend	at	least	two	fruit	and	two	vegetable	serves	per	day	for	a	6-	or	$-year-old,	which	is	in	

contrast	to	the	Australian	guidelines	which	prioritise	vegetable	consumption,	recommending	0	

serve	of	 fruit	and	.	 to	/	serves	of	vegetables	a	day	 for	 this	age	group	(Department	of	Health,	

!"#$).	 Future	 analyses	 of	 menus	 should	 ensure	 fruit	 and	 vegetable	 serves	 can	 be	 quantified	

separately.			

Finally,	 NZ	 Early	 Childhood	 Education	 regulations	 state	 that	 services	 must	 keep	 a	 written	

record	of	 foods	 served	 to	children	 for	a	minimum	of	 three	months,	 so	 it	was	also	 interesting	

that	 only	 )	 out	 of	 every	 /	 services	 that	 provided	 food	 daily	 to	 children	 in	 the	 current	 study	

stated	 that	 they	had	a	written	menu.	 It	 is	possible	 that	 they	did	not	 view	 their	 ‘records’	 as	 a	

‘menu’,	and	future	research	in	this	area	would	benefit	 from	requesting	both	the	menu	and/or	

the	record	of	foods	served.		

Conclusion 

As	the	proportion	of	young	children	attending	ECE	services	reaches	near-universal	 levels	and	

there	 is	 growing	 concern	 about	 childhood	 obesity	 and	 the	 development	 of	 poor	 nutritional	

patterns	and	behaviours	early	in	life,	it	is	imperative	that	the	food	provided	to	children	in	ECE	

services	 is	 adequately	 monitored	 (L'Abbé	 et	 al	 ,-./).	 This	 study	 utilized	 a	 comprehensive	

method	 to	 assess	 the	 quantity,	 variety	 and	 quality	 of	 foods	 against	 government	 nutrition	

standards	 in	NZ,	 and	 in	 doing	 so,	 has	 created	 a	 method	 that	 could	 be	 replicated	 in	 other	

countries	and	used	for	further	monitoring	of	change	and	compliance	in	the	NZ	ECE	sector.	This	

evaluation	of	,-	full	week	menus	from	NZ	ECE	centres	found	most	do	not	meet	the	standards	

set	 in	government	guidelines,	 and	pointed	 to	 the	benefit	of	menu	 improvement	programmes	

for	ECE	services.		
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Chapter 6: Nutrition-related behaviours in the 
home and ECE settings 

Prologue  

"Children	are	great	imitators.	So	give	them	something	great	to	imitate."		

Anonymous	
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New	Zealand	longitudinal	study.	Public	Health	Nutrition.	doi:	&'.&'&)/S&,-./.''&)''0&&-		
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Link	to	the	thesis	objectives	and	conceptual	framework	

Chapter	)	seeks	to	answer	the	following	research	questions	of	the	thesis:	

	

The	findings	from	this	chapter	relate	to	the	bottom-left	side	of	the	Six	Cs	model	of	contributors	

to	the	development	of	early	childhood	overweight,	testing	if	there	is	concordance	between	the	

‘mesosystem’	of	home	and	ECE	from	the	child	perspective,	regarding	nutrition-related	practices	

(Figure	)*).	

	 	

j.	Are	recommended	nutrition-related	behaviours	(RNB)	followed	at	home	and	in	ECE	

services?	Are	there	differences	in	adherence	to	RNB	by	socioeconomic	position?	
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Figure	!":	Contributions	of	chapter	,	to	the	conceptual	model	

	

	

	

	

 

	 	



Chapter	)	–	Nutrition-related	behaviours	in	the	home	and	ECE	settings	

	

	 !"!	

Introduction 

Early	 childhood	 is	 widely	 regarded	 as	 the	 ideal	 time	 to	 develop	 behaviours	 that	 assist	 with	

lifelong	healthy	eating	patterns.	Eating	habits	and	food	preferences	are	becoming	established	in	

the	 preschool	 years,	 and	 early	 childhood	 is	 characterized	 by	 ‘high	 plasticity’	 and	 ‘rapid	

transitions’	 that	 can	 effect	 behavioural	 change	 (Birch	 and	 Anzman	 ./0/).	 Parents	 and	

caregivers	have	a	high	degree	of	control	over	a	child’s	 food	environment,	and	a	young	child’s	

dietary	pattern	and	behaviours	are	therefore	easier	to	influence	than	older	children	and	adults.	

Additionally,	 many	 eating	 behaviours	 have	 been	 found	 to	 track	 from	 infancy	 to	 preschool	

(Lioret	 et	 al	 +,-.),	 early	 childhood	 through	 childhood	 (Wall	 et	 al	 ()*+),	 from	 childhood	 to	

adolescence	 (Emmett	 et	 al	 )*+,)	 and	 into	 adulthood	 (Lipsky	 et	 al	 -./0),	 confirming	 the	

importance	of	developing	healthy	behaviours	early	in	life.	

Families	 are	 a	 key	 social	 environment	 for	 the	 development	 of	 eating	 patterns	 and	 food	

preferences	(Ventura	and	Birch	.//0;	Delormier	et	al	.//6).	Several	behaviours	that	occur	in	

the	home	have	been	 found	 to	be	positively	associated	with	a	healthy	diet	 in	early	childhood:	

eating	 breakfast	 at	 home	 	 (Rampersaud	 et	 al	 .//0;	 Timlin	 and	 Pereira	 .//6;	 Quigley	 et	 al	

!""#)	 ;	 eating	 together	 as	 a	 family	 	 (Hammons	 and	 Fiese	 -.//)	 ;	 positive	 parental	 role-

modelling	 	(Draxten	et	al	+,-.;	Pearson	et	al	+,,3;	Brown	et	al	+,,-)	 ;	encouraging	balance	

and	variety		(Haszard	et	al	,-.,)	;	and	not	watching	TV	or	using	screens	while	eating		(Marsh	et	

al	 $%&')	 .	 Furthermore,	 there	 is	 evidence	 that	 some	 of	 these	 recommended	 behaviours	may	

protect	against	the	development	of	child	overweight	and	obesity		(Dubois	et	al	-../;	Dubois	et	

al	$%%&;	Anderson	and	Whitaker	$%4%)	.	

Nutrition-related	 behaviours	 are	 embedded	 within	 a	 family’s	 socio-economic	 context	 and	

influenced	 by	 resources	 available	 to	 them	 (Story	 et	 al	 !""#).	 The	NZ	Health	 Survey	 found	

significant	socio-economic	differences	in	RNB	and	dietary	intake	for	children	aged	6-!"	years:	

those	living	in	areas	of	high	deprivation	were	2.4	times	more	likely	to	have	eaten	breakfast	at	

home	less	than	five	days	in	the	past	week,	*.,	times	more	likely	to	have	eaten	fast	food	three	or	

more	times	in	the	past	week,	0.2	times	more	likely	to	have	had	three	or	more	fizzy	drinks	in	the	

past	week,	and	,-%	less	likely	to	have	met	the	daily	vegetable	and	fruit	intake	recommendation	

compared	 to	 children	 living	 in	 the	 least	 deprived	 areas	 (Ministry	 of	Health	 1234a).	Children	

living	 in	 areas	 of	 high	 deprivation	 in	NZ	 are	 three	 times	more	 likely	 than	 children	 living	 in	

areas	 of	 low	deprivation	 to	be	classified	 as	 obese	based	on	 their	body	mass,	with	one	 in	 five	

children	in	areas	of	high	deprivation	in	the	obese	category	(Ministry	of	Health	1234a).	

For	children	with	less-than-optimal	home	nutrition	environments,	out-of-home	childcare	may	

serve	 as	 a	 ‘protective’	 environment,	 ameliorating	 or	 buffering	 preferences	 and	 behaviours	
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learned	at	home	(Story	et	al	+,,-).	As	the	majority	of	young	children	are	now	enrolled	in	a	day	

care	 centre	 or	 kindergarten	 prior	 to	 formal	 schooling,	 these	 early	 education	 settings	 have	

become	 an	 important	 component	 of	 children’s	 food	 and	 nutrition	 environments	 (Story	 et	 al	

!""#).	Systematic	 reviews	have	 found	positive	changes	 in	young	children’s	eating	behaviours	

occur	when	 early	childhood	 teachers	engage	 in	mealtime	practices	promoting	 self-regulation	

and	using	role-modelling,	although	the	 lack	of	high	quality	studies	made	 it	difficult	 to	define	

exactly	 which	 mealtime	 practices	 should	 be	 recommended	 (Ward	 et	 al	 *+,-b).	 Current	

guidelines	 in	 NZ	 (Heart	 Foundation	 ./0.a),	 Australia	 (Department	 of	 Health,	 Australian	

Government	April	./01),	the	USA	(Department	of	Health	and	Human	Services	Administration	

for	Children	and	Families	Revised	November	4567)	and	the	UK	(Children's	Food	Trust	October	

!"#!)	consider	the	following	nutrition-related	behaviours	to	be	‘best	practice’	in	childcare:	staff	

sit	with	children	while	they	eat	and	eat	the	same	food	as	children;	staff	talk	to	children	about	

food	at	mealtimes;	staff	promote	water	consumption	and	encourage	children	to	try	unfamiliar	

foods;	staff	never	hurry	children	to	finish	eating,	never	use	food	as	a	reward,	and	never	restrict	

or	deny	food	as	a	punishment.	Nutrition	concepts	learnt	in	early	education	environments	(e.g.	

the	health	benefits	 from	eating	 fruit	and	vegetables)	are	often	discussed	by	children	at	home	

and	can	 impact	 family	eating	behaviours	and	practices	(Tysoe	and	Wilson	./0/).	 In	addition,	

several	 studies	 have	 reported	 positive	 nutritional	 outcomes	 when	 children	 grow	 fruit	 and	

vegetables,	 and	prepare,	 cook	or	bake	 food	 in	 the	early	 education	setting	 (Hersch	et	 al	+,-.;	

Dawson	 et	 al	 +,-.;	 DeCosta	 et	 al	 +,-1;	 Gubbels	 et	 al	 +,-5).	A	 recent	 study	 found	 the	most	

important	 RNB	 for	 improving	 children’s	 dietary	 intake	 in	 childcare	 centres	were	 educators’	

modelling,	nutrition	education	and	not	using	food	as	rewards	(Ward	et	al	*+,-).	

Barriers	 to	 effective	 communication	 and	 the	 sharing	 of	 health-promotion	messages	 between	

home	 and	 ECE	 settings	 may	 result	 in	 a	 lack	 of	 concordance	 between	 parent	 and	 teacher	

behaviours	(Dev	et	al	()*+).	Ecological	systems	theory–originally	proposed	by	Bronfenbrenner	

("#$#)–describes	the	interrelationship	between	the	home	and	early	education	environment	as	a	

‘mesosystem’	 influencing	 child	 development.	 Most	 child	 development	 research	 considers	

concordance	 in	 the	 mesosystem	 of	 home	 and	 early	 education	 to	 be	 advantageous	 for	 child	

development	 (e.g.	 when	 home	 cultural	 practices	 and	 language	 are	 reflected	 and	 celebrated	

within	the	early	education	service	then	children	feel	validated).	However,	as	described	above,	

concordance	 is	 not	 always	 preferable	 if	 a	 high	 quality	 early	 education	 service	 is	 providing	

positive	experiences,	or	quality	food	for	example,	that	is	not	available	within	the	home.	Gubbels	

et	 al.	 state	 that	 quantitative	 studies	 are	 required	 that	 explore	 the	 mesosystem	 created	 by	

interactions	 between	 the	 home	 and	 early	 education	 to	 further	 elucidate	 the	 effect	 of	

environments	on	child	nutrition	and	activity	behaviours	(Gubbels	et	al	+,!"b).	
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This	 chapter	 describes	 parent	 and	 teacher	 adherence	 to	 RNB	 for	 a	 sample	 of	 New	 Zealand	

children	 in	 both	 their	 home	 and	 early	 childhood	 education	 (ECE)	 settings,	 investigating	

differences	 by	 child	 demographics	 and	 ECE	 service	 characteristics.	 It	 further	 explores	 the	

extent	to	which	adherence	is	similar	or	dissimilar	across	the	two	settings	to	see	if	children	who	

experience	 home	 environments	with	 low	 adherence	 to	 RNB	 attend	 a	 health-promoting	 early	

education	 environment,	 which	 may	 buffer	 or	 ameliorate	 their	 home	 experiences.	 Previous	

analyses	of	menus	collected	 from	New	Zealand	early	 education	 services	 (in	Chapter	,)	 found	

greater	 alignment	 with	 nutrition	 guidelines	 when	 services	 were	 located	 in	 areas	 of	 high	

deprivation.	Accordingly,	we	hypothesize	 that	RNB	will	be	more	prevalent	 in	ECE	services	 in	

areas	of	high	deprivation,	and	that	this	may	have	a	potential	influence	on	adherence	to	RNB	at	

home	 (i.e.	 greater	 concordance	 between	 settings	 for	 children	 living	 in	 areas	 of	 high	

deprivation).				

 

Method 

Data	sources	

This	 study	 utilizes	 data	 from	 two	 sources:	 the	 Growing	 Up	 in	 New	 Zealand	 (GUiNZ)	

longitudinal	study	and	the	Kai	Time	in	ECE	survey.	GUiNZ	is	the	largest	longitudinal	study	in	

NZ,	following	the	health	and	development	of	a	cohort	of	children	born	in	!""#/!"	(Morton	et	

al	$%&').	The	study	recruited	pregnant	women	from	three	district	health	board	regions	of	NZ	

(Auckland,	 Counties	 Manukau	 and	 Waikato).	 The	 fourth	 data	 collection	 wave	 (DCW5)	 for	

GUiNZ	was	 collected	via	 a	 telephone	 call	 between	February	9:!"	 and	 January	+,!-	with	2+!!	

mothers	 when	 their	 child	 was	 01-months-of-age;	 over	 )*%	 retention	 across	 the	 preschool	

period	(Morton	et	al	+,-.).	The	GUiNZ	cohort	is	broadly	analogous	to	all	New	Zealand	births	

over	a	similar	time	period,	although	slightly	more	ethnically	and	socio-demographically	diverse	

(Morton	 et	 al	 +,-.).	 Kai	 Time	 in	 ECE	 was	 a	 ./-item	 online	 survey	 of	 managers	 and	 head	

teachers	of	+,-	licensed	early	education	services	in	the	same	three	district	health	board	regions	

of	 New	 Zealand	where	 the	 GUiNZ	 cohort	 were	 recruited,	 undertaken	May	 to	 June	 789:.	 All	

licensed	services	in	this	area	were	invited	by	email	to	take	part.	The	789	(;<.;%)	services	that	

participated	were	broadly	representative	of	all	licensed	services	in	the	area,	with	the	exception	

of	Māori	cultural	immersion	centres	(Kōhanga	Reo)	that	were	under-represented	(see	Table	'(	

in	Chapter	+).		
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Linkage	of	the	datasets	

Data	 from	 the	 two	 sources	were	matched	 to	 create	 a	 subsample	of	 3343	 children	whose	main	

childcare	provider	as	reported	by	the	mother	in	DCW.	had	taken	part	in	the	Kai	Time	in	ECE	

Survey	 (Figure 21).	 The	matching	 process	began	with	 probabilistically	matching	 of	 name	 and	

location	provided	by	the	mother	in	DCW5	with	the	name	and	location	of	services	listed	on	the	

Ministry	 of	 Education’s	 Early	 Childhood	 Services	 Directory	 (August	 ;<=>),	 with	 each	 match	

manually	 checked	 or	 corrected.	 Additional	 matches	 were	 performed	manually	 using	 Google	

and	the	Directory	(Figure 21).	The	Directory	Service	IDs	were	then	exact	matched	with	Directory	

Service	IDs	in	the	Kai	Time	in	ECE	dataset.	In	total,	99:9	children	from	DCW$	were	successfully	

matched	to	*+,	early	education	services	from	Kai	Time	in	ECE	(mean	;.=	children	in	each	ECE,	

range	 '-!!,	 SD	 &.().	 For	 analysis	 purposes,	 data	 were	 treated	 as	 cross-sectional,	 that	 is,	

assuming	no	change	between	data	collection	periods.		

Figure	!":	Process	for	matching	Early	Education	Service	data	collected	in	the	Kai	Time	in	
ECE	Survey	to	the	Growing	Up	in	New	Zealand	DCW;	data	
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Home	variables	

During	 the	GUiNZ	DCW1	 interview,	mothers	 reported	 the	 frequency	 of	 eight	 recommended	

nutrition	 behaviours	 (RNB):	 child	 eats	 breakfast	 daily;	 family	 sits	 together	 for	 main	 meal;	

mealtimes	are	seen	as	a	time	to	talk	to	each	other;	mealtimes	are	never	rushed;	child	eats	same	

food	as	parents	for	their	main	meal;	child	eats	a	variety	of	food;	family	mealtimes	are	enjoyable;	

screens/television	 rarely	 or	 never	 on	when	 child	 is	 eating.	Response	 categories	 (indicated	 in	

Table 19)	 were	 dichotomized	 after	 examination	 of	 the	 distributions,	 and	 summed	 to	 create	 a	

count	 out	 of	 (	 for	 adherence.	 Observations	 with	 missing	 data	 (refused	 or	 don’t	 know	

responses)	were	excluded	from	relevant	analyses	(n=78	or	 less).	Additional	child	demographic	

data	 from	 the	 fifth	 GUiNZ	 data	 collection	 wave	 (gender,	main	 ethnic	 group,	 socioeconomic	

position,	 and	 mother’s	 employment)	were	 collected	 face-to-face	 with	 mothers	 in	 the	 home	

when	the	child	was	-.-months	old	was	matched	to	the	subsample.	Ethnic	group	was	mother-

reported	 main	 ethnic	 group	 that	 the	 child	 identifies	 with,	 using	 Statistics	 NZ	 Level	 &	

classification	(Statistics	New	Zealand	0123).	Socio-economic	position	was	ascribed	using	the	NZ	

Deprivation	Index	(NZDep2345)	based	on	home	address.	NZDep2345	combines	nine	variables	

from	 the	 )*+,	 census	 to	 reflect	 eight	 dimensions	 of	 deprivation,	 assigning	 a	 score	 for	 each	

meshblock	 (small	 geographical	 unit	 containing	 approximately	 67-!!"	 people).	 Categories	 of	

NZDep&'()	 deciles	 describe	 households	 as	 being	 in	 the	 )'%	 least	 deprived	 areas	 (low	

deprivation)	 to	 the	 ./%	 most	 deprived	 areas	 (high	 deprivation).	 NZDep9/:.	 has	 strong	

construct	and	criterion	validity	and	is	a	common	measure	of	socioeconomic	position	in	health	

research	(Atkinson	et	al	-./0).		

Early	education	variables	

The	 head	 teacher	 or	manager	 who	 participated	 in	 the	 Kai	 Time	 in	 ECE	 survey	 reported	 the	

frequency	 of	 eight	 RNB:	 staff	 sit	 with	 children	 while	 they	 eat;	 staff	 eat	 the	 same	 food	 as	

children;	 staff	 talk	 to	 children	 about	 food	 at	 mealtimes;	 staff	 never	 hurry	 children	 to	 finish	

eating;	 staff	 promote	 water	 consumption;	 staff	 never	 use	 food	 as	 a	 reward	 or	 punish	 by	

restricting	 or	 denying	 access	 to	 food;	 children	 make,	 bake	 or	 cook	 food	 regularly;	 children	

participate	 in	 gardening	 activities.	 Response	 categories	 (indicated	 in	 Table	 !")	 were	

dichotomized	and	summed	to	create	a	count	out	of	1	for	adherence.	Centre	characteristics	of	

type,	District	Health	Board	region,	number	of	students	enrolled	and	proportion	of	Māori	and	

Pacific	students	were	taken	from	the	ECE	Service	Directory.	Teacher	to	child	ratio,	proportion	

of	 teachers	 fully	 qualified	 and	 participation	 in	 the	Heart	 Foundation’s	Healthy	Heart	 Award	

(the	largest	health	promotion	programme	in	early	education	services	in	NZ)	were	self-reported	
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in	 the	 Kai	 Time	 in	 ECE	 survey.	 Previously	 reported	 analyses	 of	 these	 variables	 showed	

differences	by	type	of	early	education	service	(Chapter	*).	

Statistical	analyses	

The distribution of responses for RNB in the home and education setting were examined, and 

output by child demographics and centre characteristics respectively. A total of 6205 children 

with information on 4 or more of the home RNB were included in home analyses, and 257 

early education centres contribute to analyses of the education setting. To minimize potential 

bias, the full data sets were used to estimate prevalence of RNB. Spearman correlations were 

used to examine associations between RNBs in the home and education setting separately and 

then across the two settings where possible (for the four similar RNB variables across the two 

settings). The number of RNB in each setting was summed and associations were examined 

between number of RNB and sociodemographic characteristics. Demographics of the 

subsample children (n=1181) were also compared to the full DCW4 GUiNZ cohort to estimate 

representativeness of the data. 

 

Generalized linear models and chi-square tests were used to determine statistically significant 

differences in number of RNB by demographic characteristics. The matched subsample was 

used to examine the interrelationship of children’s exposure to RNB across home and 

education settings. Children were categorized as having low (<=4), moderate (5-6), or high (7-

8) adherence to RNB in the home and, separately, the education setting. We cross-tabulated 

RNB category at home and school, overall and by NZDep2013 category. Chi-square tests were 

used to identify statistically significant differences. An alpha level of 0.05 was used for all 

statistical tests. Data were analyzed in STATA version SE/13.1 and in SAS version 9.3. 

	

Results  

Nutrition-related	behaviours	at	home	

Almost	 all	 children	 at	 01-months-of-age	 were	 reported	 by	 their	 mother	 to	 eat	 breakfast	 at	

home	every	day,	and	&	out	of	every	/	children	eat	a	wide	variety	of	foods,	sit	with	their	family	to	

eat	their	main	meal	every	day,	and	always	or	mostly	eat	the	same	food	as	their	parents	(Table	

!").	 Just	over	half	 reported	that	mealtimes	were	seen	as	a	chance	to	talk	to	each	other,	and	a	

similar	proportion	found	family	mealtimes	enjoyable.	Less	than	half	of	children	rarely	or	never	

watched	screens	while	eating,	or	were	never	rushed	while	eating	at	home	(Table	!").	All	of	the	

home	 recommended	 nutrition-related	 behaviours	 (RNB),	 except	 for	 never	 having	 rushed	
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mealtimes,	were	positively	correlated	with	one	another	at	p<5.5557.	For	comparability	with	the	

smaller	set	of	data	on	the	education	setting,	we	only	report	correlations	of	r=3.56	or	larger	here:	

having	main	meals	together	as	a	family	daily	was	positively	correlated	with	children	eating	the	

same	 food	as	parents	 (r=/.1/)	and	mealtimes	being	 seen	as	a	 time	 to	 talk	 (r=/.89);	 the	child	

eating	 a	 variety	 of	 foods	 was	 correlated	 with	 eating	 the	 same	 food	 as	 parents	 (r=7.99)	 and	

mealtimes	being	 enjoyable	 (r=2.42);	 and	mealtimes	being	 enjoyable	was	 also	 correlated	with	

mealtimes	being	seen	as	a	time	to	talk	(r=1.34).	Never	having	the	television	on	when	the	child	

was	 eating	was	 correlated	with	mealtimes	 being	 seen	 as	 a	 time	 to	 talk	 (r=5.78).	Overall,	 the	

average	 number	 of	 home	 RNB	 was	 3.5	 out	 of	 7,	 with	 small	 but	 statistically	 significant	

differences	by	gender	and	ethnic	group,	but	not	socioeconomic	position	(Table	!").	

	

Table	!":	Recommended	nutrition-related	behaviours	adhered	to	in	home	and	early	
education	settings	for	/0-month-old	New	Zealand	children	

Home	behaviours!	 n	(%)	 Early	education	behaviours!	 n	(%)	

Family	sit	together	for	main	
meal	every	day	a	

!""#	(&".&)	 Staff	sit	with	children	while	they	
eat	a	

!"#	(&".!)	

Child	eats	same	food	as	parents	b	 !"#$	($".")	 Staff	eat	and	drink	the	same	
things	as	children	b	

!"	(%!.')	

Mealtimes	are	seen	as	a	time	to	
talk	to	each	other	c	

!"#$	(##.()	 Staff	talk	to	children	about	food	
at	mealtimes	a	

!"#	(&'.&)	

Mealtimes	are	never	rushed	d	 !"#!	(#&.!)	 Staff	never	hurry	children	to	
finish	eating	c	

!"!	(%&.%)	

Child	eats	a	variety	of	food	e	 !""#	(&'.))	 Staff	encourage	or	promote	
water	consumption	a	

!"#	(&'.')	

Family	mealtimes	are	enjoyable	
for	everyone	c	

!"#$	("#.#)	 Staff	never	use	food	as	a	reward	
or	deny	food	as	a	punishment	d	

!"#	(#".')	

Child	eats	breakfast	every	day	a	 !"#$	('(.!)	 Children	make,	bake	or	cook	
food	at	least	weekly	e	

!"#	(&'.')	

TV	is	rarely	on	when	child	is	
eating	f	

!"#$	('(.*)	 Children	garden	at	least	weekly	e	 !"#	(&'.')	

Total	children	 !"#$	('##)	 Total	services	 !"#	(&'')	

!.	Data	from	Growing	Up	in	New	Zealand	78-month	data	collection	wave	(DCW3).	Missing	data	
(n	≤!")	were	excluded	from	individual	home	variable	analyses.	

a. Reported	as	number	of	days	a	week;	binary	variable	defined	as	7	vs.	<7.	
b. Response	options	were	‘always’,	‘almost	always’,	‘sometimes’,	‘almost	never’,	‘never’;	binary	

variable	defined	as	‘always’	and	‘almost	always’	vs.	other	responses	
c. Response	options	were	‘never’,	‘occasionally’,	‘quite	often’,	‘mostly’;	binary	variable	defined	

as	‘mostly’	vs.	other	responses	
d. Response	options	were	‘never’,	‘occasionally’,	‘quite	often’,	‘mostly’;	binary	variable	defined	

as	‘never’	vs.	other	responses	
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e. Response	options	were	‘eats	everything’,	‘eats	most	things’,	‘eats	a	limited	variety	of	things’,	
‘eats	a	very	limited	variety	of	things’;	binary	variable	defined	as	‘eats	everything’	or	‘eats	
most	things’	vs.	other	responses	

f. Response	options	were	‘always’,	‘almost	always’,	‘sometimes’,	‘almost	never’,	‘never’;	binary	
variable	defined	as	‘never’	or	‘almost	never’	vs.	other	responses	

!.	Data	from	Kai	Time	in	ECE	online	survey	of	early	education	services;	manager-reported	
about	staff	behaviours	relevant	to	0-	and	%-year-olds.	Imputation	was	conducted	for	n="#	
services	with	missing	nutrition	behaviour	variables,	based	on	proportionate	responses	by	type	
of	service.		
a. Response	options	were	‘always’,	‘most	of	the	time’,	‘sometimes’,	‘rarely’,	‘never’;	binary	

variable	defined	as	‘always’	vs.	other	responses	
b. Response	options	were	‘always’,	‘most	of	the	time’,	‘sometimes’,	‘rarely’,	‘never’;	binary	

variable	defined	as	‘always’	and	‘most	of	the	time’	vs.	other	responses	
c. Response	options	were	‘always’,	‘most	of	the	time’,	‘sometimes’,	‘rarely’,	‘never’;	binary	

variable	defined	as	‘never’	vs.	other	responses	
d. Response	options	were	‘never’,	‘some	staff	members’,	‘most	staff	members’,	‘all	staff	

members’;	binary	variable	defined	as	‘never’	vs.	other	responses	
e. Response	options	were	‘daily’,	‘weekly	but	not	every	day’,	‘monthly	but	not	every	week,	‘a	

few	times	a	year’,	‘very	rarely’;	binary	variable	defined	as	‘daily’	and	‘weekly	but	not	every	
day’	vs.	other	responses	

	

Table	!":	Average	number	of	recommended	nutrition-related	behaviours!	adhered	to	at	
home	for	()-month-old	New	Zealand	children		

Child	characteristics	 n	 Mean	
(median)	

Standard	
deviation	

Range	

Gender*	 Male	 !"#$	 !.#	(!)	 +/-!.#	 !-!	

Female	 !""#	 !.#	(&)		 +/-!.#	 !-!	

Socio-economic	
status	(NZDep	
!"#$)	

Low	deprivation	(decile	1-!)	 !"#$	 !.#	(&)	 +/-!.#	 !-!	

Medium	deprivation	(decile	2-!)	 !"#$	 !.#	(!)	 +/-!.#	 !-!	

High	deprivation	(decile	2-!")	 !"#$	 !.#	(!)	 +/-!.#	 !-!	

Main	ethnic	
group	child	
identifies	with*	

NZ	European	 !"##	 !.#	(&)	 +/-!.#	 !-!	

Māori	 !"#	 !.#	(!)	 +/-!.#	 !-!	

Pacific	(e.g.	Samoan,	Tongan,	
Cook	Island	Māori)	

!""	 !.#	(!)	 +/-!.#	 !-!	

Asian	(e.g.	Chinese,	Indian,	
Fijian	Indian)	

!"!	 !.#	(!)	 +/-!.#	 !-!	

Other	(e.g.	‘New	Zealander’,	
MELAA,	British,	Australian)	

!"#	 !.!	(%)	 +/-!.#	 !-!	

Total	 !"#$	 !.#	(!)	 +/-!.#	 !-!	
	
*	 =statistically	 significant	 difference	 between	 groups	 (chi	 square	 test)	 at	 p	 <"."$.	 NZDep+",-	 =	 New	
Zealand	Index	of	Neighbourhood	Deprivation,	MELAA	=	Middle	Eastern,	Latin	American	and	African.	

Notes:	 (.	Data	 from	Growing	Up	 in	New	Zealand	9:-month	data	collection	wave	(DCW3).	 Information	
was	 missing	 for	 ,-	 children	 for	 ethnic	 group	 and	 for	 678	 children	 for	 SES.	 Recommended	 home	
nutrition-related	behaviours	were	defined	as:	Family	usually	sit	together	for	main	meal	every	day;	Child	
always	 or	mostly	 eats	 same	 food	 as	 parents;	Mealtimes	 are	mostly	 seen	 as	 time	 to	 talk	 to	 each	 other;	
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Mealtimes	are	never	rushed;	Child	eats	a	variety	of	food:	everything	or	most	things;	Family	mealtimes	are	
mostly	enjoyable;	Child	eats	breakfast	every	day;	TV	is	never	or	almost	never	on	when	child	is	eating.	

	

Nutrition-related	behaviours	at	licensed	ECE	services	

The	most	 common	 nutrition-related	 behaviours	 in	 ECE	 settings	 were	 staff	 promoting	 water	

consumption,	never	using	food	as	a	reward	or	punishment,	and	staff	sitting	with	children	while	

they	ate	(Table	!").	Two	out	of	every	three	early	education	services	reported	baking	or	cooking	

with	children	at	least	weekly,	and	a	similar	proportion	gardened	with	children	at	least	weekly.	

The	 least	 followed	RNB	 in	 the	 early	 education	 setting	were	 staff	 always	 or	mostly	 eating	 the	

same	food	as	children,	always	talking	to	children	about	food	at	mealtimes,	and	never	hurrying	

children	 to	 finish	eating	 (Table	 !").	Staff	always	 talking	 to	children	about	 food	was	positively	

correlated	 with	 four	 variables:	 encouraging	 water	 consumption	 (r=9.;<);	 always	 sitting	 with	

children	 to	 eat	 (r=/.12);	 always	 or	 mostly	 eating	 the	 same	 food	 as	 children	 (r=/.;2);	 and	

gardening	 at	 least	weekly	 (r=1.34).	 Additionally,	 staff	 always	 sitting	with	 children	 to	 eat	was	

positively	correlated	with	promoting	water	consumption	(r=7.9:)	and	gardening	at	least	weekly	

was	 positively	 correlated	 with	 baking	 at	 least	 weekly	 (r=7.!!).	 The	 average	 number	 of	 RNB	

followed	 by	 early	 education	 services	 was	 3.5	 out	 of	 5,	 with	 large	 variation	 between	 services	

(Table	()).	

Kindergartens	had	proportionately	greater	adherence	to	RNB,	compared	to	community-based,	

privately	owned	centres,	and	playcentres.	Services	enrolled	in	the	Heart	Foundation’s	Healthy	

Heart	 Award	 had	 higher	 average	 adherence	 to	 recommended	 behaviours	 (but	 with	 large	

variation)	(Table	()).	

	

	

	

	 	



Chapter	)	–	Nutrition-related	behaviours	in	the	home	and	ECE	settings	

	

	 !"#	

Table	!":	Average	number	of	recommended	nutrition-related	behaviours!	adhered	to	at	
early	education	service	for	12-month-old	New	Zealand	children		

Early	education	service	characteristics	 n	 Mean	
(median)	

Standard	
deviation	

Range	

Type	of	early	childhood	
service*	

Privately-run	centre	 !"	 !.#	(&)	 +/-!.#	 !-!	

Community-based	
centre	

!"	 !.#	(&)	 +/-!.#	 !-!	

Kindergarten	 !"	 !.!	(%)	 +/-!.#	 !-!	

Playcentre	 !"	 !.#	(!)	 +/-!.#	 !-!	

No.	of	students	enrolled		 !-!"	 !"	 !.#	(&)	 +/-!.#	 !-!	

!"-!"	 !"	 !.#	(!)	 +/-!.#	 !-!	

!"-!"		 !"	 !.#	(&)	 +/-!.#	 !-!	

!"+		 !"	 !.#	(&)	 +/-!.#	 !-!	

District	Health	Board	 Auckland	 !!	 !.#	(&)	 +/-!.#	 !-!	

Counties	Manukau	 !"#	 !.#	(&)	 +/-!.#	 !-!	

Waikato	 !"	 !.#	(&)	 +/-!.#	 !-!	

Teacher	to	child	ratio	 Low	(&:&	to	&:))	 !"	 !.#	(#)	 +/-!.#	 !-!	

Med	(&:(	to	&:+)	 !!"	 !.#	(&)	 +/-!.#	 !-!	

High	(':)	or	more)	 !!	 !.#	(&)	 +/-!.#	 !-!	

Proportion	of	teachers	
fully	qualified	

Low	(&'%	or	less)	 !!	 !.#	(!)	 +/-!.#	 !-!	

Med	(&'%-!"%)	 !"	 !.#	(&)	 +/-!.#	 !-!	

High	('(%	or	more)	 !"#	 !.#	(!)	 +/-!.#	 !-!	

Proportion	of	Māori	
and	Pacific	students	
enrolled	

<	#$%	of	roll	 !"	 !.#	(&)	 +/-!.#	 !-!	

!"	<	%"%	of	roll	 !"	 !.#	(&)	 +/-!.#	 !-!	

!"	<	%"%	of	roll	 !"	 !.#	(&)	 +/-!.#	 !-!	

!"%	or	more	of	roll	 !"	 !.#	(!)	 +/-!.#	 !-!	

Participating	in	Healthy	
Heart	Award	*	

No	 !""	 !.#	(&)	 +/-!.#	 !-!	

Yes	 !"	 !.#	(!)	 +/-!.#	 !-!	

Total	 	 !"#	 !.#	(&)	 +/-!.#	 !-!	
*	=statistically	significant	difference	between	groups	(chi	square	test)	at	p	<"."$	

Notes:		

!.	Data	from	Kai	Time	in	ECE	online	survey,	manager-reported	about	behaviours	relevant	to	1	and	2	year	
olds.	 Imputation	was	conducted	 for	n="#	services	with	missing	nutrition	behaviour	variables,	based	on	
proportionate	 responses	 by	 type	 of	 service.	 Observations	 with	missing	 data	 for	 demographics	 were	
excluded	 from	 analyses	 (less	 than	 n="#	 for	 each	 variable).	 Recommended	 early	 education	 nutrition-
related	behaviours	were	defined	as:	Staff	always	sit	with	children	while	they	eat;	Staff	always	or	mostly	
eat	 same	 things	 as	 children;	 Staff	 always	 talk	 to	 children	 about	 food	 at	 mealtimes;	 Staff	 never	 hurry	
children	to	finish	eating;	Staff	always	encourage	or	promote	water	consumption;	Staff	never	use	food	as	a	
reward	or	deny	food	as	a	punishment;	Children	make,	bake	or	cook	food	at	least	weekly;	Children	garden	
at	least	weekly.	
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Concordance	 between	 nutrition	 behaviours	 in	 home	 and	 early	 education	

settings		

Demographics	for	the	cohort	of	children	in	GUiNZ	(n=9:;;)	were	compared	with	the	subsample	

of	children	used	in	analyses	comparing	home	and	early	education	nutrition-related	behaviours	

(n=$$%$).	The	children	in	the	subsample	all	 lived	in	NZ	and	all	attended	licensed	out-of-home	

group-based	 childcare	 at	 -.	months	 (compared	 to	 44.6%	of	 the	 full	 cohort).	Children	 in	 the	

subsample	 attended	 licensed	ECE	 !.#	 hours	 a	 week	 less	 than	 the	 full	 cohort	 and	mothers	 of	

children	 in	 the	 subsample	were	not	 statistically	more	 likely	 to	 be	 in	 paid	 employment.	 They	

worked	on	average	,-.-	hours	a	week,	with	56%	of	mothers	working	6:	or	more	hours	a	week	

(Table	!!).	The	homes	of	children	 in	 the	subsample	were	 slightly	 less	 likely	 to	be	 in	areas	of	

high	neighborhood	 deprivation,	 but	 there	were	 still	 a	 sizeable	 number	 in	 each	 of	 the	 socio-

economic	position	categories	with	which	to	conduct	stratified	analyses	(Table	!!).		

Table	!!:	Characteristics	of	the	study	subsample	compared	with	full	Growing	Up	in	New	
Zealand	cohort	at	-.	months	of	age	

	 	 Growing	Up	in	New	
Zealand	cohort	

ECE	linked		
subsample		

Variable!	 Category	 n	(%)	 n	(%)	

Gender	 Male		 !"#$	('#.))	 !"#	(!&.()	

Female	 !""#	(&'.!)	 !"#	(&'.#)	

Country	of	
residence	

New	Zealand*		 !"#$	("!.()	 !!"!	(!%%.%)	

Outside	NZ	 !"#	(&.#)	 !	(!.!)	

Socio-economic	
status	(NZDep	
!"#$)!	

Low	deprivation	(deciles	2-!)*	 !"#$	('!.!)	 !"!	(%&.%)	

Medium	deprivation	(deciles	3-!)	 !"#$	('#.$)	 !"#	(!&.()	

High	deprivation	(deciles	!-!")	 !"#$	('$.))	 !"#	(!#.')	

Main	ethnic	
group	child	
identifies	with!	

NZ	European	 !"##	("&.()	 !"#	("&.()	

Māori*	 !"!	(%&.")	 !"#	(&.()	

Pacific	(including	Samoan,	Tongan,	
Cook	Island	Māori)	

!"#	(#&.()	 !"#	(!&.()	

Asian	(including	Chinese,	Indian,	
Fijian	Indian)	

!"#	(&'.))	 !"#	(!&.")	

Other	(including	‘New	Zealander’,	
MELAA,	British,	Australian)*	

!"#	(&.()	 !"	(%.")	
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Mother’s	
highest	
education!	

No	secondary	school		 !"#	(&.#)	 !!	($.&)	

Secondary	schooling	(NCEA	5-!)	 !"##	(&&.()	 !"#	(!&.#)	

Diploma,	trade	certificate	(NCEA	5-
!)	

!"#$	($'.))	 !"#	(!&.()	

Bachelor’s	degree	 !"#$	('$.))	 !"#	(!&.()	

Higher	degree	 !"#$	(!'.$)	 !"#	(&#.!)	

Mother’s	
employment	
status!	

In	paid	work	 !"#!	(##.!)	 !"#	("".!)	

Not	in	paid	work	and	not	seeking	or	
unavailable	to	work	

!"#"	(&'.))	 !"#	(&'.))	

Unemployed	and	looking	for	work	 !"#	(&.()	 !"	(%.')	

Main	type	of	
childcare	at	+,	
months!	

Privately-run	centre*	 !"#$	("#.()	 !"#	(&!.")	

Community	centre*	 !!"!	(!".&)	 !"#	(&'.!)	

Kindergarten*	 !""#	(!&.()	 !"#	("#.%)	

Playcentre	(parent-run	
cooperative)*	

	!!"	(!.&)	 !"	(%.!)	

Kōhanga	Reo	(Māori	cultural	
immersion	centre)*	

!""	(%.!)	 !	($.&)	

Home-based	(in	carers	home)		 !"#	(&.()	 !	

Grandparent	 !"	(%.")	 !	

Nanny	or	au-pair	 !"	(%.')	 !	

Other	relative	or	other	person	
(including	friend	or	neighbour)	

!!	($.&)	 !	

Other:	casual	education	and	care,	
unlicensed	crèche	or	other	specified	

!"!	(%.')	 !	

No	regular	childcare	at	/0m	 !"#	(&.()	 !	

Mean	(SD,	min-max)	hours	per	week	at	licensed	
childcare	service!*		

!".!	(+/-!!.#,														
!-!")		

!".$	(+/-!!.!,	
!-!")	

Total	 !"##	(#&&)	 !!"!	(!%%)	
*	=statistically	significant	difference	between	proportions	(chi	square	test)	or	means	(t-test)	in	full	cohort	
and	subsample	at	p	<"."$.	
	
Notes:	
!.	Childcare	and	country	of	residence	is	from	the	34-month	data	collection	wave	(DCW3).	Gender,	ethnic	
group,	 mother’s	 employment	 and	 NZDep6789	 based	 on	 the	 home	 address	 are	 from	 the	 <=	 month	
interview	(DCW-);	
!.	n=!"	children	were	missing	address	information	to	calculate	NZDep9:;!.		
!.	Self-reported	by	mother	and	prioritized	according	to	Statistics	New	Zealand	protocols.	n=	!"	mother’s	
refused	or	didn’t	know	main	ethnic	group(s)	child	identified	with.	
!.	n="#	missing	maternal	education	
!.	n="#$	missing	mother	occupation	
!.	 Based	 on	 mother	 reported	 main	 childcare	 service	 at	 45	 months	 of	 age.	 Licensed	 service	 type	 was	
confirmed	or	adjusted	using	‘Institution	Type’	in	Ministry	of	Education’s	ECE	Directory;	n="#$	mothers	
refused	 to	 give	 name/location	 of	 main	childcare	 service	 or	 not	 enough	 information	 provided	 on	
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the	name/location	(i.e.	 Don't	 know/Refused)	 and	n="	mothers	 did	 not	 answer	 the	 preceding	 question	
asking	if	their	child	was	attending	regular	childcare.	
!.	 Licensed	 childcare	 service	 =	 service	 institution	 type	 of	 private	 or	 community	 education	 and	 care	
centre,	kindergarten,	playcentre	or	kōhanga	reo	as	listed	on	the	Ministry	of	Education	ECE	Directory.		

	

There	were	no	correlations	 in	adherence	between	settings	 for	 the	 four	RNB	for	which	similar	

variables	 were	 collected	 in	 both	 settings,	 i.e.	 parent/teacher	 sitting	 with	 child	 for	 meals,	

parent/teacher	 eating	 the	 same	 food	 as	 child,	 parent/teacher	 talking	 to	 child	 at	 meals,	

parent/teacher	 not	 rushing	 child	 to	 eat	 (rho	 close	 to	 (	 for	 each	 pair).	 There	 was	 also	 no	

relationship	 between	 the	 number	 of	 RNB	 followed	 in	 a	 child’s	 home	 and	 early	 education	

environment	(p=".$%,	Table	!").	Almost	half	of	children	from	homes	with	high	adherence	to	the	

RNB	 (&	or	 $	 out	 of	 $	 RNB)	 attended	 an	 early	 education	 service	with	 low	 adherence	 to	 RNB	

(Table	!").	

Table	!":	Adherence	to	recommended	nutrition-related	behaviours	(RNB)	for	56-month-
old	children!	in	the	home	and	early	education	setting	

	 	 Adherence	to	RNB	in	early	childhood	education	service	

n	(row	%)	

Adherence	to	RNB	at	home		 Low		

(≤!	RNB)	

Moderate		

("	or	&	RNB)	

High		

("	or	&	RNB)	

Total	

n	(col	%)		

A
ll	
ch

ild
re
n	

Low	(≤!	RNB)	 !"#	("&.()		 !""	("%.')		 !"	(%&.!)		 !"#	("&.#)		

Moderate	(*-!	RNB)		 !"#	(&'.))			 !"#	("&.!)		 !!	($%.')		 !"#	(&!.()		

High	('-!	RNB)	 !"#	("&.()		 !""	(%&.()		 !"	(%!.')		 !"#	(&'.))		

Total	 !"#	(!&.&)		 !"#	(&'.))		 !"#	(!&.")		 !!"!	(!%%)	
	
Notes:	

!.	 In	a	subsample	of	 the	Growing	Up	 in	New	Zealand	cohort	 for	which	 information	was	collected	 from	
their	main	childcare	provider	at	01	months	of	age	in	the	5670	Kai	Time	in	ECE	Survey.		

	

Nutrition-related	behaviours	by	household	socioeconomic	position		

In	the	full	cohort,	adherence	to	RNB	at	home	did	not	differ	by	socioeconomic	status	(p=:.<:).	

Three	of	()	children	had	low	adherence	to	nutrition-related	behaviours	in	the	home	and	fewer	

than	&	in	&(	had	high	adherence	to	nutrition-related	behaviours	at	home	(".$%).	However,	one	

in	five	children	living	in	areas	of	high	deprivation	attended	an	early	education	service	with	high	

adherence	 to	 RNB;	 a	 higher	 proportion	 than	 children	 living	 in	 areas	 of	 low	 deprivation	

(p=$.$&)	(Figure	/).	Children	 living	 in	areas	of	high	deprivation	with	poor	adherence	to	RNB	

were	 more	 likely	 to	 attend	 an	 early	 education	 service	 following	 RNB	 when	 compared	 to	

similarly	deprived	children	with	high	adherence	at	home	(56.8%	and	:6.;%	respectively	Figure	
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!,	 p=&.&().	 There	was	no	 statistically	 significant	 difference	 for	 children	 living	 in	 areas	 of	 low	

household	deprivation,	who	were	equally	as	likely	to	attend	an	early	education service	with	low	

adherence	to	RNB	irrespective	of	home	behaviours	(p=8.:;).	

	

Figure	!!:	Adherence	to	recommended	nutrition-related	behaviours	(RNB)	in	the	home	
and	early	education	setting,	for	children!	living	in	areas	of	high	and	low	neighbourhood	
deprivation!	

	
Notes: 

1. In a subsample of the Growing Up in New Zealand cohort for which information was collected from their main 

childcare provider at 45 months of age in the 2014 Kai Time in ECE Survey.  

2. Measured using the New Zealand Index of Socioeconomic Deprivation (NZDep2013), low=deciles 1-3 (30% 

least deprived neighborhoods in NZ) and high=deciles 8-10 (30% most deprived neighborhoods in NZ). 

NZDep2013 data for households were missing for n=37 children in the matched subsample (3.1%) and therefore 

excluded from these analyses. Pearson chi square χ2 (4)=6.36, p=0.17 for all children; χ2 (4)=3.33, p=0.50 for low 

deprivation; χ2 (4)=12.79, p=0.01 for high deprivation. 

 

Discussion  

This	 comparative	 analyses	of	 adherence	 to	 recommended	nutrition-related	behaviours	 (RNB)	

in	the	home	and	ECE	environments	of	n=""#"	preschool-aged	children	found	little	concordance	

between	 the	 two	 settings.	 Children	 living	 in	 homes	 following	 RNB	were	 no	 more	 likely	 to	
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attend	early	 education	 services	adhering	 to	RNB,	 and	half	 of	 children	 from	homes	with	high	

adherence	 to	 RNB	 (irrespective	 of	 socioeconomic	 position)	 attended	 a	 service	 with	 low	

adherence.	It	is	a	commonly	expressed	frustration	of	early	education	staff,	including	in	NZ,	that	

many	parents	do	not	 follow	best	nutrition-related	practices	at	home	(Dev	et	al	)*+,;	Finnane	

!"#$;	 Lynch	 and	 Batal	 !"##;	 Needham	 et	 al	 !""$;	 Sisson	 et	 al	 !"#$).	 For	 the	 staff	 in	 early	

education	 services	with	 high	 adherence	 to	RNB,	 only	 one	 out	 of	 every	 four	 children	 in	 their	

care	(n="#/%&',	*"%)	experienced	high	adherence	to	RNB	at	home.	However,	it	was	a	minority	

of	 services	 that	 had	 high	 adherence	 themselves.	 Notably,	 the	 majority	 of	 parents	 and	 ECE	

managers/teachers	reported	that	children	were	sometimes	rushed	to	finish	eating.	Parents	and	

teachers	 may	 find	 it	 difficult	 to	 schedule	 seated,	 conversational	 and	 slow-paced	 lunch	 and	

snack-times,	but	rushing	a	child	when	eating	over-rides	their	 internal	satiety	cues,	which	can	

lead	to	overeating	or	not	eating	enough	quantity	or	variety	of	foods,	exacerbating	fussy	eating.	

The	US	Academy	 of	Nutrition	 and	Dietetics	warn	 against	 a	 nonresponsive	 feeding	 approach	

(which	 includes	 both	 pressuring	 a	child	 to	 eat	 and	 uninvolved	 feeding)	 as	 this	 is	 associated	

with	excess	weight	gain	(Ogata	and	Hayes	-./0).	

It	 is	possible	 that	ECE	 staff	 in	New	Zealand	are	not	 aware	of	RNB	as	 there	 are	no	mandated	

standards	in	the	sector,	only	recommendations	promoted	by	the	Heart	Foundation	(with	89%	

of	 ECE	 services	 subscribing	 to	 their	 communications)	 (Heart	 Foundation,	 personal	

communication).	There	is	also	limited	inclusion	of	nutrition	in	teacher	training	across	the	ECE	

sector	in	New	Zealand	and	nutrition	education	opportunities	for	ECE	staff	are	sparse	(discussed	

further	in	Chapter	-).	A	possible	way	to	achieve	more	professional	development	in	nutrition	for	

ECE	 staff	 would	 be	 to	 incorporate	 aspects	 of	 the	 Heart	 Foundation’s	 Healthy	 Heart	 Award	

(HHA)	 into	 widespread	 teacher	 training	 and	 professional	 practice,	 and/or	 the	 expansion	 of	

health	 promotion	 programmes	 such	 as	 the	 HHA	 or	 Under	 5	 Energize,	 which	 promote	

knowledge	 transfer	 to	 staff.	 The	Healthy	Heart	Award	 is	 currently	 voluntary	 and	 targeted	 to	

early	 education	 services	 in	 areas	 of	 high	 deprivation	 (Heart	 Foundation	 -./-b).	 As	well	 as	 a	

menu	improvement	component,	the	program	contains	training	for	staff	on	eating	behaviours,	

including	 water	 promotion,	 seated	 mealtimes,	 and	 talking	 to	 children	 about	 food	 (Heart	

Foundation	 *+,*b).	 Interventions	 for	 the	 prevention	 of	 obesity,	 such	 as	 the	 Healthy	 Heart	

Award,	have	been	proven	to	have	the	greatest	effect	when	targeting	children	at	high	risk	(i.e.	

children	 already	 overweight	 and	 of	 lower	 socioeconomic	 status)	 (Sisson	 et	 al	 ,-./)	 and	

intuitively	it	is	a	commendable	idea	to	target	services	where	there	is	the	greatest	need	in	order	

to	reduce	inequity.	However,	the	present	study	has	found	a	need	for	greater	support	across	the	

early	children	education	sector	to	adhere	with	RNB,	as	over	67%	of	children attended	childcare	
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services	with	 low	adherence	 to	 the	guidelines	and	a	 further	34%	attended	 services	with	only	

moderate	rather	than	high	adherence,	irrespective	of	household	deprivation	level.	

This	study	found	no	differences	by	neighbhourhood	deprivation	in	adherence	to	RNB	at	home.	

However,	children	 living	 in	deprived	communities	were	significantly	more	 likely	 to	attend	an	

early	 childcare	 service	 that	 followed	 recommended	practices.	There	was	 therefore	potentially	

an	 ameliorating	 or	 buffering	 effect	 for	 a	 quarter	 (23.5%)	 of	 children	 living	 in	 areas	 of	 high	

deprivation	 that	experienced	 low	adherence	at	home	but	attended	an	early	childhood	service	

with	high	adherence	to	RNB.	By	comparison,	 this	only	occurred	 for	:.;%	of	children	 living	 in	

areas	of	 low	deprivation	with	a	 low	number	of	RNB	at	home.	 Interestingly,	 children	 living	 in	

homes	with	low	adherence	to	RNB	in	areas	of	high	deprivation were	more	likely	to	attend	an	

early	 education	 service	 with	 high	 adherence	 to	 RNB	 when	 compared	 to	 similarly	 deprived	

children	 with	 high	 adherence	 at	 home.	 This	 may	 be	 due	 to	 the	 early	 education	 service	

responding	to	needs	of	children	in	their	care,	i.e.	staff	see	that	nutrition	is	a	learning	need	for	

children	 attending	 and	 respond	 by	 improving	 the	 nutrition-related	 behaviours	 within	 their	

service	(e.g.	through	engagement	with	the	Heart	Foundation’s	HHA).		

The	lack	of	congruence	between	behaviours	in	the	home	and	ECE	setting	suggests	that	parents	

most	likely	do	not	choose	an	ECE	service	that	reflects	home	adherence	to	RNB,	and	that	there	

are	 barriers	 to	 effective	 communication	 and	 sharing	 of	 health-promotion	messages	 between	

home	and	ECE	 settings.	A	recent	 review	of	parental	 childcare	decision-making	 in	 the	United	

States	 found	that	although	 ‘health	and	safety’	often	 featured	 in	parents’	decisions	(Forry	et	al	

!"#$)	,	this	was	due	to	concerns	about	‘safety’	as	opposed	to	nutrition	or	dietary	practices	which	

were	generally	not	listed	as	key	factors	in	decision-making	(Perrin	et	al	+,-.)	.	Mothers	of	the	

children	 in	 the	present	 study	 reported	 that	 they	 felt	 they	had	a	 choice	when	deciding	which	

type	 of	ECE	 to	 use	 (n="#$#,	 '".#%	 in	DCW/).	However,	 the	 top	 three	 reasons	 for	 choosing	

their	 child’s	main	 childcare	provider	were	 unrelated	 to	 health	 or	 nutrition:	 location	 (12.4%),	

reputation	of	service	(!!.#%),	and	that	it	best	suits	work	or	studies	(-...%)	(Morton	et	al	+,-.).	

Barraclough	 and	 Smith	 found	 high	 levels	 of	 parental	 choice	 and	 satisfaction	 with	 childcare	

services	were	not	related	to	research-based	measures	of	quality	in	early	education	services,	and	

they	suggest	that	“parents	probably	do	not	have	knowledge	to	effectively	evaluate	quality	and	

make	 critical	 choices”	 (Barraclough	 and	 Smith	 2334).	 It	 is	 therefore	 incumbant	 on	 the	

government	to	ensure	all	ECE	services	have	adequate	information	and	training	to	follow	RNB,	

and	monitor	adherence	to	quality	standards.	Further	research	on	the	barriers	ECE	staff	face	in	

effective	communication	with	parents	 to	ensure	consistency	 in	RNB	across	 settings	would	be	

helpful.		
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The	 strength	of	 this	 study	 is	 that	 it	utilizes	 information	 from	a	 subset	of	 children	 in	 a	 large,	

broadly	representative	sample	of	NZ’s	!-	and	%-year	olds.	Importantly,	there	were	data	available	

from	 both	 the	 home	 and	 ECE	 environments	 regarding	 eating	 behaviours.	 Previous	 research	

comparing	 nutrition-related	 aspects	 of	 the	 home	 and	 early	 education	 or	 childcare	

environments	for	young	children	has	generally	focused	on	differences	in	dietary	intake	between	

the	two	environments	(e.g.	Briley	et	al	,---).	Limitations	of	the	study	include	that	behaviours	

were	self-reported	and	thus	potentially	affected	by	social	desirability	or	recall	bias.	Also,	not	all	

nutrition-related	 behaviours	were	 included	 in	 GUiNZ	 and	 Kai	 Time	 in	 ECE,	 both	 of	 which	

covered	 a	wider	 range	 of	 topics.	 Future	 research	 focusing	 on	 eating	behaviours	 in	 the	 home	

should	also	include	robust	measures	of	parental	role	modelling	(Pinard	et	al	,-.,;	Ventura	and	

Birch	'(()),	routines	(Anderson	and	Whitaker	0121;	Anderson	et	al	0125a;	Spagnola	and	Fiese	

!""#)	and	parental	 feeding	style	(Shloim	et	al	,-./;	Vollmer	and	Mobley	,-.8;	Sleddens	et	al	

!"##)	as	 these	are	emerging	 in	 the	 literature	as	 important	predictors	of	dietary	and	body	size	

outcomes	(Gerritsen	and	Wall	./01).	A	final	 limitation	to	note	is	the	modest	response	rate	 in	

the	online	Kai	Time	Survey	(34%).	Although	the	Kai	Time	sample	was	proportionately	similar	

to	 the	 total	 population	 of	 licensed	 ECE	 services	 within	 the	 regions	 surveyed,	 we	 cannot	 be	

certain	that	the	Kai	Time	data	are	unaffected	by	non-response	bias.	

	

Conclusion 

This	 paper	 has	 explored	 adherence	 to	 recommended	 nutrition	 behaviours	 (RNB)	 within	 the	

home	and	centre-based	childcare	for	a	large	sample	of	children	aged	23-months-old.	Nutrition-

related	behaviours	with	the	 lowest	adherence	 in	 the	home	were	eating	with	the	television	on	

and	 hurrying	 children	 to	 finish	 eating.	 Less	 than	 half	 of	 ECE	 services	 followed	

recommendations	 for	 role	modelling	 healthy	 eating,	 talking	 to	 children	 about	 food	 during	

mealtimes	and	not	hurrying	children	to	 finish	eating.	Only	a	small	number	(.%)	experienced	

high	 adherence	 to	 RNB	 in	 both	 their	 home	 and	 early	 education	 environment,	 and	 no	

relationships	 were	 found	 between	 adherence	 to	 RNB	 in	 a	 child’s	 home	 and	 early	 education	

service.	 Children	 from	 communities	 with	 high	 levels	 of	 deprivation	 were	 significantly	 more	

likely	 to	 attend	 an	 early	 childcare	 service	 following	 recommended	 practices;	 a	 quarter	 of	

children	 living	 in	 disadvantaged	 communities	 experiencing	 low	 adherence	 to	 RNB	 at	 home	

attended	an	early	education	service	with	high	adherence.	Kindergartens	(which	have	a	higher	

proportion	 of	 fully	 trained	 staff)	 and	 ECE	 services	 with	 a	 Heart	 Foundation	 Healthy	 Heart	

Award	 had	 significantly	 higher	 adherence	 to	 RNB.	 This	 research	 points	 to	 a	 need	 for	
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widespread	health-promotion	across	the	early	childhood	education	sector	to	provide	healthier	

environments	for	young	children.	
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Chapter 7: The role of staff in creating a healthy 
environment within ECE services 

Prologue  

“A	teacher	affects	eternity;	he	can	never	tell	where	his	influence	stops.”		

Henry	Adams,	#$#%		

	

Publication	

Sections	of	this	chapter	were	previously	published	as	a	peer-reviewed	commentary:		

Gerritsen	S	 ("#$%).	Nutrition	 education	 for	 early	 childhood	managers,	 teachers	 and	 nursery	
cooks:	 a	 prerequisite	 for	 effective	 obesity	 prevention.	 Public	 Health	 !"#:	 !"-!".	
doi:%&.%&%(/j.puhe./&%(.&0.&/0	

	

Permission	to	reprint	was	not	required	from	Elsevier,	as	the	author	retains	the	right	to	include	
the	article	in	a	thesis	or	dissertation,	provided	it	is	not	published	commercially.	

	

Link	to	the	thesis	objectives	and	conceptual	framework	

Chapter	)	answers	two	of	the	research	questions	of	the	thesis:	

	

The	findings	from	this	chapter	bring	together	all	aspects	of	the	early	education	sphere	in	the	

Six	Cs	model	of	contributors	to	the	development	of	early	childhood	overweight,	as	shown	in	

Figure	().	

	

h.	How	much	education	do	ECE	managers,	teachers	and	cooks	receive	on	nutrition	and	
physical	activity,	and	is	this	important	for	obesity	prevention?		

i.	What	is	a	‘healthy’	nutrition	and	physical	activity	environment	for	3-4	year	old	children	in	
ECE	settings?		
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Figure	!":	Contributions	of	chapter	2	to	the	conceptual	model	

	

	

	

	



Chapter	)	–	The	role	of	staff	in	creating	a	healthy	environment	within	ECE	services	

	

	 !"!	

Introduction  

Thirty	years	ago,	the	Ottawa	Charter	for	Health	Promotion	stated,	“Health	is	created	and	lived	

by	 people	within	 the	 settings	 of	 their	 everyday	 life;	 where	 they	 learn,	 work,	 play,	 and	 love.”	

Today,	the	settings	approach	to	promoting	health	still	resonates,	especially	in	the	area	of	non-

communicable	 disease	 and	 obesity	 prevention.	 It	 has	 now	 been	 clearly	 articulated	 how	

burgeoning	 ‘obesogenic’	 environments	 create	 and	 perpetuate	 unhealthy	 food	 preferences,	

exploiting	human	biological,	psychological	and	social	vulnerabilities	making	it	difficult	to	resist	

unhealthy	 food	 (Roberto	 et	 al	 +,-.).	 Additionally,	 the	 built	 environment	 with	 limited	

opportunities	for	active	transport	or	incidental	exercise	has	resulted	in	unprecedented	levels	of	

inactivity	(Booth	et	al	*+!").	

Settings	 in	which	 children	 “learn,	work,	 play,	 and	 love”	 are	 arguably	 the	most	 efficacious	 for	

obesity	prevention	efforts,	not	only	 to	 reverse	 the	high	 rates	of	childhood	obesity	but	also	 to	

optimize	the	development	of	healthy	habits	and	behaviours	for	life.	For	many	young	children,	

these	settings	are	increasingly	outside	of	their	family	and	home;	in	group-based	education	and	

care	settings,	such	as	daycare,	nurseries	and	kindergartens,	collectively	called	Early	Childhood	

Education	 (ECE)	 services.	 The	 OECD	 reports	 that	 over	 ./%	 of	 three	 and	 four	 year	 olds	 in	

developed	countries	attend	ECE	services,	with	NZ	having	some	of	the	highest	enrolment	rates	

in	 the	world	 (OECD	 '()*).	 The	 healthiness	 or	 otherwise	 of	 ECE	 environments	 is	 key	 to	 the	

prevention	of	obesity.	

Whole-of-environment	 (sometimes	 called	multi-component)	 approaches	 have	 been	 found	 to	

be	 the	most	 effective	 for	 obesity	 prevention	 in	 childcare	 settings.	A	multi-component	 health	

promoting	early	education	environment	has	all	aspects	of	policy,	food	provision,	staff	practice	

and	teaching,	and	communications	with	families,	and	even	extending	influence	into	the	wider	

community,	 functioning	 to	 support	 and	 reinforce	 healthy	 eating	 and	 activity	 behaviours	

(Waters	 et	 al	 *+,,;	 Sisson	 et	 al	 *+,2a).	 An	 important	 part	 of	 creating	 a	 health-promoting	

environment	is	the	education	of	managers,	teachers	and	cooks.	All	early	education	staff,	either	

consciously	or	unconsciously,	impart	norms	about	food,	eating,	play	and	activity	to	children	in	

their	care.	Consequently,	manager,	teacher	and	cook	education	is	“a	key	element	for	successful	

[obesity	 prevention]	 interventions,”	 requiring	 not	 only	 an	 increase	 in	 knowledge	 and	 skill	

development,	but	often	a	change	 in	attitude,	habits	 (in	order	 to	be	positive	role-models)	and	

self-efficacy	 (the	 belief	 that	 they	 can	 influence	 child	 eating	 behaviours),	 to	 create	 the	

prerequisite	motivation	and	enthusiasm	(Payr	et	al	*+,-).	
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The	 Heart	 Foundation	 is	 the	 largest	 provider	 of	 ECE	 professional	 development	 on	 early	

childhood	 nutrition	 and	 physical	 activity	 for	 the	 ECE	 sector	 in	 NZ.	 The	 Heart	 Foundation	

provides	 resources,	 advice,	 support	 and	 training	 for	 managers	 and	 staff	 in	 early	 learning	

services,	 largely	 through	 centre	participation	 in	 the	Healthy	Heart	Award	programme	 (Heart	

Foundation	 !"#!b).	 The	 Award	 reflects	 the	 requirements	 of	 the	 NZ	 ECE	 curriculum	 (Te	

Whāriki)	and	is	largely	funded	by	the	Ministry	of	Health.	Previously	reported	results	from	the	

Kai	Time	in	ECE	survey	showed	statistically	significant	associations	between	some	indicators	of	

a	 health-promoting	 environment	 and	 the	 Healthy	 Heart	 Award	 programme	 (presented	 in	

Chapters	 *-!).	There	 are	 three	progressive	 levels	of	 the	Healthy	Heart	Award:	Rito,	Whānau,	

and	 Pā-Harakeke,	 each	 of	 which	 have	 criteria	 relating	 to	 policy,	 nutrition	 education,	 food	

provision,	physical	activity,	and	professional	development	for	staff.		

This	chapter	outlines	the	components	of	a	healthy	early	education	environment	associated	with	

childhood	 obesity	 prevention.	 A	 composite	 index	 was	 created–informed	 by	 the	 Six	 C’s	

ecological	model	of	contributors	to	overweight	and	obesity	in	children	(Harrison	et	al	-.//)	to	

summarise	these	components,	consisting	of	22	variables	in	five	domains.	This	chapter	describes	

the	 different	 domains	 of	 the	 index	 and	 their	 relationship	 with	 early	 childhood	 service	

characteristics	 (including	participation	 in	 the	Healthy	Heart	Award	programme).	We	test	 the	

hypothesis	 that	 a	 prerequisite	 component	 to	 a	 healthy	 early	 education	 environment	 is	 the	

health	 promotion	 education	 of	 ECE	 managers,	 teachers	 and	 food	 service	 staff,	 through	

programmes	such	as	the	Heart	Foundation’s	Healthy	Heart	Award.		

Methods 

Survey	population	and	data	collection	

Data	 for	 the	 composite	 index	 summarizing	 the	nutrition	 and	 activity	 environment	within	 an	

early	 education	 service–the	 ECE	 Physical	 Activity	 and	Nutrition	 Environment	 Index	 (EPANE	

Index)–comes	 from	 the	 +,-.	 Kai	 Time	 in	 ECE	 Survey.	 The	 Kai	 Time	 in	 ECE	 survey	 was	 an	

online	questionnaire	containing	/0	items	on	policy	and	practice,	and	collecting	written	policies	

and	menus,	 from	 licensed	 early	 education	 services	 in	 the	 Auckland,	 Counties	Manukau	 and	

Waikato	 District	 Health	 Board	 regions	 of	NZ.	 Completed	 responses	 were	 received	 from	 345	

services	 ()*.)%	 of	 services	 in	 these	 areas),	 with	 good	 representation	 by	 key	 ECE	 service	

characteristics,	 with	 the	 exception	 of	 Kōhanga	 Reo	 (Māori	 cultural	 immersion	 centres)	 who	

were	underrepresented.	Previous	analyses	of	Kai	Time	in	ECE	survey	data	have	been	reported	

in	Chapters	,-!.	
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The	ECE	Physical	Activity	and	Nutrition	Environment	(EPANE)	Index	

The	Six	C’s	ecological	model	of	contributors	to	overweight	and	obesity	 in	children	posits	that	

nutrition,	 activity	 and	 personal/relational	 attributes	 all	 have	 a	 role	 in	 obesity	 prevention.	

Nutrition	and	activity	are	responsible	for	energy	intake	and	expenditure	(the	energy	balance),	

and	 personal	 and	 relational	 attributes	 ranging	 from	 individual	 biological	 and	 psychological	

factors	through	to	social	norms,	cultural	myths	and	values	also	have	an	influence	(Harrison	et	

al	 $%&&).	 Harrison	 et	 al.	 split	 the	 nutrition	 and	 activity	 attributes	 in	 two	 within	 the	 model,	

grouping	 daily	 behaviours	 (practices)	 and	 the	 structural	 constraints	 on	 those	 behaviours	

(opportunities	 and	 resources)	 separately,	 forming	 five	 domains	 in	 total	 for	 the	 model.	 This	

provided	 the	 framework	 for	 the	 ECE	 Physical	 Activity	 and	 Nutrition	 Environment	 (EPANE)	

Index.	

The	Six	C’s	model	and	creation	of	EPANE	Index	were	described	in	detail	in	Chapter	=.		Briefly,	

variables	 on	 the	 nutrition	 and	 activity	 environments	 of	 services	 that	 participated	 in	 the	 Kai	

Time	in	ECE	Survey	were	allocated	to	the	most	appropriate	domain,	as	shown	in	Table	!".		

Table	!":	Summary	of	domains	and	components	in	the	EPANE	Index	

Domain	 No.	of	
variables	

Description	of	variables	

Nutrition	
Policy	and	
Resources	
(Domain	))	

!"	 Has	a	written	nutrition	policy;	Policy	contains	comprehensive	and	
strong	statements	regarding:	Nutrition	Education,	Nutrition	
Standards,	Promoting	Healthy	Eating;	Has	guidelines	for	food	
brought	from	home	into	the	ECE	service;	Employs	a	cook;	Cook	has	
nutrition	training;	Menu	complies	with	4	out	of	67	nutrition	
guidelines;	Menu	is	on	a	.-week	cycle	with	seasonal	variations;	
Reported	no	resource-related	barriers	to	providing	healthy	food	or	
nutrition	education	

Activity	
Policy	and	
Resources	
(Domain	))	

!	 Has	a	written	PA	policy;	Policy	contains	comprehensive	and	strong	
statements	regarding	PA;	Number	of	different	PA	strategies	and	
equipment;	Indoor	active	play	space	is	available	when	weather	not	
suitable	to	play	outside;	Reported	no	resource-related	barriers	to	
providing	PA	opportunities	 	

Nutrition	
Practices	
(Domain	))	

!"	 Staff	sit	with	children	while	they	eat;	Staff	eat	and	drink	the	same	
things	as	the	children;	Staff	talk	to	children	about	what	they	are	
eating;	Staff	never	hurry	children	to	finish	eating;	Children	serve	
themselves	food	from	communal	platters;	Staff	encourage	and	
promote	water	consumption;	Second	helping	of	food	offered	only	
after	checking	if	still	hungry;	Freq.	of	food	and	nutrition	teaching	as	
part	of	the	regular	curriculum;	Freq.	of	children	making,	baking	or	
cooking	food;	Freq.	of	children	involved	in	gardening;	Less	than	three	
foods/drinks	typically	high	in	sugar/salt/fat	are	served	at	special	
occasions;	Foods/drinks	that	are	typically	high	in	sugar/salt/fat	were	
not	sold	for	fundraising	in	the	past	12	months.	
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Activity	
Practices	
(Domain	))	

!	 Mins/day	children	engage	in	active	teacher-led	play	time	(indoor	and	
outdoor);	Mins/day	children	spend	in	active	free	play.	i.e.	child	led	
play	(indoor	and	outdoor);	Staff	members	never	restrict	the	active	
play	of	children/	who	misbehave;	Frequency	of	TV	viewing;	Frequency	
of	computer/ipad	use.	

Relational	
Attributes	
(Domain	))	

!	 Has	a	'nutrition	champion'	at	ECE	service;	Has	an	'activity	champion'	
at	ECE	service;	Participates	in	a	health	promotion	programme;	
Reported	no	support-related	barriers	to	providing	or	promoting	
healthy	food;	Reported	no	support-related	barriers	to	promoting	PA;	
Parental	compliance	with	food	from	home	guidelines;	Policies	have	
comprehensive	and	strong	statements	regarding	communication	and	
evaluation.	

Total	Index	
Score	

!!	 Sum	of	each	domain	(responses	normalized	between	7-!,	then	
summed	and	divided	by	number	of	applicable	variables	within	the	
domain),	equal	weighting	per	domain.	

	

Imputation,	normalisation	and	merging	of	the	variables		

Each	 variable	was	 then	 checked	 for	missing	data	 and	 imputed	 if	more	 than	8%	of	data	were	

missing	and	only	if	the	variable	was	applicable	for	that	service.	For	example,	if	the	service	was	

missing	 scores	 for	 a	 nutrition	 policy	 because	 they	 did	 not	 have	 a	 written	 policy	 then	 the	

variable	was	 left	 as	 ‘missing’	 and	 not	 included	 in	 the	 sum	 of	 variables	 to	 create	 the	 domain	

score.	 Data	 were	 made	 positive	 (reversed)	 if	 necessary,	 and	 normalised	 using	 the	 min-max	

method	 whereby	 the	 lowest	 possible	 answer	 receives	 a	 ‘5’	 and	 the	 highest	 possible	 answer	

receives	 a	 ‘*’	 so	 index	 variables	 were	 equivalent.	 This	 approach	 improves	 the	 ability	 to	

discriminate	 between	 mid-range	 participants	 when	 there	 is	 a	 non-binary	 response	 category	

(e.g.	the	policy	or	menu	scores).		

Each	domain	 score	was	 calculated	by	 summing	 the	min-max	 values	 and	dividing	 this	 by	 the	

number	of	variables	within	 the	domain	 for	which	a	 response	was	applicable.	The	domains	 in	

the	 index	 were	 given	 equal	 weight	 in	 the	 total	 index	 score,	 regardless	 of	 the	 number	 of	

composite	 variables	 used	 to	 construct	 each	 domain.	 The	 total	 index	 score	was	 calculated	 by	

summing	 the	domain	scores	and	dividing	by	3	 (the	number	of	domains)	 then	multiplying	by	

!""	to	give	a	range	of	hypothetical	scores	between	"	and	!".		

Statistical	analyses	

Descriptive	 statistics	 were	 produced	 about	 the	 EPANE	 index,	 for	 total	 index	 score	 and	 by	

domain.	 ANOVA	 and	 t-tests	 were	 performed	 to	 test	 for	 differences	 in	 the	mean	 total	 index	

score	 by	 key	 service	 characteristics	 (type	 of	 service,	 District	 Health	 Board	 region,	

neighbourhood	deprivation,	total	roll,	ratio	of	children	to	teachers,	proportion	of	fully	qualified	
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staff,	 proportion	 of	Māori	 and	 Pacific	 students,	 and	 enrolment	 in	 the	 Healthy	 Heart	 Award	

programme).	A	multivariable	linear	regression	model	was	constructed	with	ECE	characteristic	

variables	 which	 showed	 a	 statistically	 significant	 difference	 in	 mean	 index	 score	 in	 the	

descriptive	 analyses	 (p-value<'.')).	 Radar	 plots	 were	 produced	 for	 service	 characteristics	

found	 to	 independently	 have	 statistically	 significant	 differences	 in	 their	 total	 EPANE	 Index	

score	 in	 the	 multivariate	 model,	 which	 illuminate	 the	 relationship	 between	 the	 composite	

index	and	 its	 components	and	provide	 insight	 into	what	 is	 ‘driving’	 a	 low	or	high	score	 for	a	

particular	group	of	interest.	

	

Results 

Total	index	scores	

The	final	distribution	of	scores	for	the	total	index	in	Figure	!",	with	a	mean	total	score	of	1.34	

(min	&.(&	and	max	,.-.)	out	of	a	total	possible	score	of	./.	The	data	were	distributed	normally	

around	the	mean,	with	kurtosis	of	2.45	and	skewness	-!.#$.	

Figure	!":	Distribution	of	total	EPANE	Index	Scores	for	the	participating	services	in	the	
Kai	Time	in	ECE	survey	(n=234)	
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A	 higher	mean	 EPANE	 Index	 Score	 was	 statistically	 associated	 with	 centre-based	 services,	 a	

medium	or	high	proportion	of	qualified	staff,	and	enrolment	in	the	Healthy	Heart	Award.	DHB	

area,	 neighbourhood	deprivation,	 proportion	of	 Pacific	 and	Māori	 students	 enrolled,	 and	 the	

total	 number	 of	 children	 enrolled	were	 not	 statistically	 associated	 with	 EPANE	 Index	 Score	

(Table	!").	However,	there	was	a	lot	of	variation	in	total	scores,	as	shown	by	type	of	service	in	

Figure	!".	

Table	!":	Mean	scores	for	the	EPANE	Index,	by	ECE	service	characteristics	

	 	 N	 Mean	 S.D.	 p-value!	

Total	index	score	 !"#	 !.#$	 !.#$	 	

Type	of	service	

	

Privately-owned	centre	 !"	 !.##									 !.#$	 <"."""$	

Community-based	
centre	

!"	 !.#$	 !.#$											

Kindergarten	 !"	 !.#$		 !.#$											

Other		 !"	 !.#!		 !.#$											

District	Health	
Board	region		

	

Auckland	 !!	 !.!#	 !.#!	 !.#$	

Counties	Manukau	 !"#	 !.#$	 !.#$	

Waikato	 !"	 !.#$	 !.#$	

Neighbourhood	
deprivation		

Low	(decile	+-!)	 !"	 !.!#	 !.#$	 !.#!	

Med	(decile	)-!)	 !!"	 !.#$	 !.#$	

High	(decile	+-!")	 !"	 !.##	 !.#$	

Number	of	
children	enrolled	

Less	than	)*	 !"!	 !.!#	 !.##	 !.#$	

!"-!"	 !"	 !.!#	 !.#$	

!"	or	more	 !"	 !.#$	 !.#$	

Ratio	of	children	
to	teachers	

	

Low	(&:(	or	less)	 !"	 !.#$	 !.#$	 !.!#	

Med	(&:(	to	&:+)	 !"	 !.##	 !.#$	

High	(':')	or	more)	 !"	 !.#$	 !.#!	

Proportion	of	
fully	qualified	
teachers		

Low	(&'%	or	less)	 !"	 !.#$	 !.#$	 !.!#	

Med	(&'%-!"%)	 !"	 !.#$	 !.#$	

High	('(%	or	more)	 !"#	 !.##	 !.#$	

Proportion	of	
Māori	and	Pacific	
students		

Less	than	)*%	 !"	 !.#$	 !.#$	 !.#$	

!"<$"%	 !"	 !.!#	 !.#$	

!"<$"%	 !"	 !.#$	 !.#$	

!"%	or	more	 !"	 !.#$	 !.#$	

Healthy	Heart	
Award	

No	 !""	 !.#$	 !.#$	 <"."""$	

Yes	 !"	 !.#!	 !.#$	
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Notes:	 (.	 F-statistic	 from	 one	 way	 ANOVA	 when	 three	 or	 more	 categories,	 or	 t-test	 from	
regression	if	binary	categories.	

	

Figure	!":	Box	plot	of	EPANE	Index	Scores	by	type	of	early	education	service	

	

Notes:	 EPANE,	 ECE	 physical	 activity	 and	 nutrition	 environment	 index,	 summarising	 five	
aspects	of	early	education	settings:	Nutrition	policy	and	Resources,	Physical	activity	policy	and	
resources,	Nutrition	practices,	Activity	practices	and	Relational	attributes.	

	

	 	



Chapter	)	–	The	role	of	staff	in	creating	a	healthy	environment	within	ECE	services	

	

	 !"#	

Multivariate	analysis	of	EPANE	Index	scores	by	ECE	service	characteristics	

Enrolment	 in	 the	 Healthy	 Heart	 Award	 programme	 remained	 statistically	 associated	 with	 a	

high	 health-promoting	 environment	 index	 score,	 adjusted	 for	 type	 of	 service	 and	 the	

proportion	of	fully	qualified	teachers	in	the	service	(Table	!").	Kindergartens	had	a	significantly	

lower	mean	 score	on	 the	 EPANE	 Index	 compared	 to	 other	 types,	 adjusted	 for	 proportion	 of	

fully	qualified	staff	and	enrolment	in	the	Healthy	Heart	Award	(Table	!").	

	

Table	!":	Multivariate	associations	between	Total	EPANE	Index	Scores	and	ECE	service	
characteristics	

ECE	service	characteristics	 Coefficient	 !"%	CI	 p-value	

Type	of	service	

	

Privately-owned	centre	 Reference	category		

Community-based	
centre	

!.!#	 	 -!.#$,	!.#$	 !.#$	

Kindergarten	 -!.#$		 -!.#$,	-!.!#												 !.!#	

Other		 -!.#$	 -!.#$,	!.'!												 !.#$	

Proportion	of	
fully	qualified	
teachers		

Low	(&'%	or	less)	 Reference	category			

Med	(&'%-!"%)	 !.#$	 -!.#$,	!.'(													!.#$	

High	('(%	or	more)	 !.#$		 -!.!#,	!.&#		 !.#$	

Healthy	Heart	
Award	enrolment	

No	 Reference	category			

Yes	 !.#$		 !.#$,	!.'(		 <".""$	

	

Index	scores	by	domain	

The	following	radar	plots	show	the	EPANE	Index	scores	divided	by	mean	domain	scores	for	

different	types	of	ECE	service	(Figure	)*)	and	by	enrolment	in	the	Healthy	Heart	Award	(Figure	

!").	Community-based	centres	and	privately-run	centres	had	similar	mean	scores	on	all	

domains.	Kindergartens,	in	green,	had	a	slightly	lower	mean	score	compared	to	centres	on	all	

domains,	except	activity-related	practices	where	they	were	much	lower	(".$%,	SD	".*+,	c.f.	"../	

for	Playcentres	and	Kōhanga	Reo	services,	!.#$	for	private	centres	and	!.##	for	community-

based	centres).	Playcentres	and	Kōhanga	Reo	services	(‘Other’	represented	by	the	purple	line	in	

Figure	())	had	a	lower	mean	score	than	other	types	of	services	on	all	domains	except	activity-

related	practices	where	they	had	the	highest	score	of	all.		
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Figure	!":	EPANE	Index	domain	scores	by	type	of	ECE	service	
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ECE	services	enrolled	in	the	Healthy	Heart	Award	programme	(n='()	had	a	higher	mean	score	

on	 all	 domains	 except	 activity-related	 practices	 where	 they	 scored	 similarly	 to	 services	 that	

were	not	involved	in	the	programme	(Domain	):	+.-.	s.d	+.)-	c.f.	+.34;	Domain	6:	+.74	s.d.).7	

c.f.	%.&';	Domain	/:	%.1%	s.d.	4.!	c.f.	!.&&;	Domain	.:	!.&0	s.d.	!.34	c.f.	!.&&;	Domain	0:	!.&5	s.d.	

!.#$,	 c.f.	!.)*).	The	difference	 in	Domain	 (	nutrition-related	opportunities	 and	 resources	was	

particularly	pronounced	for	services	involved	with	the	Award	(Figure	!").	

	

Figure	!":	EPANE	Index	domain	scores	by	enrolment	in	Healthy	Heart	Award	
programme	

	

	

Discussion 

By	summarizing	--	indicators	of	a	nutrition	and	activity	environment	in	an	ECE	service	into	a	

composite	index	(the	EPANE	Index),	this	research	has	made	it	possible	to	score	the	quality	of	

that	 environment,	 allowing	comparisons	between	difference	 service	 characteristics.	The	main	

finding	 was	 large	 heterogeneity	 in	 the	 ECE	 sector	 in	 NZ,	 with	 low	 scoring	 and	 mid-range	

services	 spread	 throughout	 the	sector.	Higher	 scoring	services	were	 largely	community-based	

and	 privately-run	 centres.	 Kindergartens	 scored	 significantly	 lower	 on	 the	 EPANE	 Index	

compared	 to	other	 types,	which	was	mostly	due	 to	 lower	mean	 scores	on	 the	activity-related	



Chapter	)	–	The	role	of	staff	in	creating	a	healthy	environment	within	ECE	services	

	

	 !"!	

practices	domain,	although	they	scored	lower	on	average	across	all	domains	compared	to	early	

childhood	centres.	The	most	statistically	significant	differences	in	scores	on	the	EPANE	Index	

were	 found	 between	 services	 who	 were	 enrolled	 in	 the	 Heart	 Foundation’s	 Healthy	 Heart	

Award	 and	 those	 who	 were	 not.	 Centres	 and	 kindergartens	 enrolled	 in	 the	 HHA	 scored	

noticeably	 higher	 on	 the	 nutrition-related	 opportunities	 and	 resources	 domain	 compared	 to	

early	education	services	not	enrolled	in	the	programme.	

In	order	to	create	and	maintain	a	healthy	ECE	environment,	a	culture	must	exist	where	health	

promotion	is	valued	and	prioritised.	A	recent	PhD	on	physically	active	play	in	early	education	

services	 in	NZ	 concluded	 that	 the	 beliefs	 and	 values	 of	 teachers	 had	 “a	 profound	 effect”	 on	

children’s	active	play	opportunities	and	experiences,	and	that	teachers’	beliefs	and	values	were	

influenced	 strongly	 by	 professional	 development	 opportunities	 and	 communities	 of	 learning	

(Emberson	%&'().	This	 is	consistent	with	the	findings	of	the	Education	Review	Office’s	recent	

report	 on	 effective	 practice	 around	 food,	 nutrition	 and	 physical	 activity	 (FNPA)	 in	 early	

education	 and	 schools.	 They	 state	 that	 leaders	 and	 teachers	 in	 ECE	 services	 that	were	 doing	

well	“recognized	and	valued	the	importance	of	FNPA	for	children’s	wellbeing	and	learning.	This	

recognition	 and	 valuing	 underpinned	 the	 way	 the	 service	 operated	 at	 all	 levels.	 Leaders,	

teachers,	parents,	whānau	and	children	all	understood	 the	 importance	of	FNPA	and	acted	 in	

ways	that	promoted	children’s	knowledge	and	participation”	(Education	Review	Office	2345)	.	

The	Toy-Box	study	in	kindergartens	of	six	European	countries	considers	teachers’	training	to	be	

critical	 in	 creating	 a	 culture	 of	 health	 promotion	 (Payr	 et	 al	 0123).	 Indeed,	 it	 would	 seem	

unrealistic	 to	expect	 teachers	 to	provide	nutrition	and	physical	activity	education	 to	children	

and	families,	when	they	themselves	have	not	had	adequate	training	and	their	self-efficacy	may	

be	low.	However,	the	physical	activity	and	nutrition	component	of	a	three-	or	four-year	teacher	

training	qualification	in	NZ	is	at	best	a	few	hours.	In	early	3456,	the	Auckland	Regional	Public	

Health	Service	collected	overviews	of	undergraduate	teacher	training	programmes	from	the	six	

tertiary	institutions	involved	in	early	childhood	teacher	training	in	the	Auckland	and	Waikato	

regions	(N.	Taufa,	personal	communication,	!"#$).	Searching	through	the	course	guides	related	

to	 health	 and	 development,	 there	 is	 one	 lesson	 involving	 food/nutrition	 at	 two	 of	 the	

institutions	 (AUT	and	Waikato),	 four	 lessons	 involving	physical	 education	at	one	 institution,	

mostly	 covering	 critical	 discourses	 (University	 of	 Auckland),	 and	 one	 on	 outdoor	 play	 and	

physical	 education	 at	 another	 institution	 (Unitec).	 A	 one-year	 graduate	 diploma	 is	 also	

available	for	those	with	primary-school	teacher	training	or	another	undergraduate	degree,	all	of	

which	 appear	 to	 not	 contain	 any	 specific	 learning	 on	 nutrition	 or	 activity,	 however,	 general	

child	development	theory	is	discussed.	
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Subsequent	 professional	 development	 courses	 on	 nutrition	 or	 physical	 activity	 can	 be	

undertaken	once	 teacher	graduates	are	 in	 the	workforce	and	 they	may	also	 learn	 ‘on	 the	 job’	

from	 colleagues.	 Professional	 development	 in	 nutrition	 or	 physical	 activity	 is	 mostly	

undertaken	when	services	are	a	part	of	voluntary	health	promotion	programmes,	 such	as	 the	

Healthy	 Heart	 Award	 or	 piloted	 interventions	 (e.g.	 Sport	 Waikato’s	 Under	 ;	 Energize	 or	

Jumping	 Beans).	 The	 Healthy	 Families	 Waitakere	 team	 within	 Sport	 Waitakere	 have	

coordinated	 twelve	 ..0	 to	 !	 hour	 ECE	 professional	 development	 workshops	 in	 !789,	 with	

participants	coming	from	across	Auckland.	These	courses	have	a	focused	on	food,	nutrition	and	

physical	 activity,	 delivered	 by	 a	 variety	 of	 stakeholders:	 Kahuku	 Kai	 Culture	 by	 the	 Heart	

Foundation;	Healthy	Conversations	 from	 the	Gravida	Healthy	Start	Workforce	Project;	He	Pi	

Ka	Rere	from	He	Oranga	Poutama;	and	Physical	Literacy	and	Funskills	from	Sport	Waitakere.	

Additionally,	Sport	Waitakere	have	provided	workshops	directly	to	ECE	services,	the	Auckland	

Kindergarten	 Association	 and	 home-based	 services	 on	 physical	 literacy	 and	 physical	 activity	

ideas	 for	 under	 five	 year	 olds	 since	 '(()	 (with	 a	 hiatus	 in	 $%&'	 due	 to	 a	 lack	 of	 funding).	

Auckland	Sport	and	Counties	Manukau	Sport	do	not	currently	offer	any	programmes	for	ECE	

services	due	to	funding	constraints.			

Cooks	working	in	ECE	services	typically	receive	even	less	nutrition	training	than	ECE	teachers,	

and	there	are	no	mandatory	qualifications	required	to	cook	food	for	children	in	ECE	services	in	

NZ,	although	a	small	number	of	advertisements	for	ECE	cooks	do	specify	a	requirement	for	a	

minimum	qualification	 in	 food	 safety,	 food	production	or	 cookery.	As	 reported	 in	Chapter	9,	

!"%	 of	 ECE	 cooks	 had	 an	 NZ	 Qualifications	 Authority-approved	 certificate	 in	 food	

safety/hygiene	or	food	service,	and	a	further	45%	had	a	basic	food	safety	diploma	or	certificate,	

but	 only	 )*.,%	 had	 received	 any	 nutrition	 training	 and	 mostly	 this	 consisted	 of	 a	 half-day	

course	 by	 the	 Heart	 Foundation.	 In	 $%&'/&),	 the	 Heart	 Foundation	 ran	 nine	 Community	

Nutrition	Courses	 for	Auckland	and	Hamilton	cooks	of	centres	enrolled	in	the	Healthy	Heart	

Award,	promoted	 specifically	 to	 Pacific	 ECE	 services.	The	Community	Nutrition	Courses	 are	

based	 on	 the	Ministry	 of	 Health’s	 Guidelines	 for	 children	 and	 contain	 a	menu	 development	

module.	Nutrition	advisors	from	the	Pacific	Heartbeat	Team	at	the	Heart	Foundation	followed	

up	after	the	course	to	offer	additional	support.	Feedback	from	course	participants	was	that	the	

learnings	were	 immediately	 applied	 in	menu	changes,	 and	 the	 cooks	particularly	appreciated	

information	 about	 reading	 food	 labels	 and	 about	 sugar.	Few	 other	 professional	 development	

opportunities	 for	cooks	exist	beyond	commercial	 food	safety	courses,	although	some	of	 these	

have	partnered	with	the	Heart	Foundation	to	include	a	nutrition	component.	In	centres	where	

nutrition	 is	prioritised,	a	dietitian	may	also	support	menu	development	and	 there	are	 several	
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public	health	or	private	nutritionists	at	present	advising	centres	in	Auckland	and	the	Waikato	

areas.		

The	 Education	Review	Office	 reports	 that	managers	 of	 early	 education	 centres	 are	 often	 not	

teacher	trained,	so	all	nutrition	and	physical	activity	professional	development	undertaken	by	

them	would	be	at	their	own	discretion	(Education	Review	Office	2345).	An	intervention	in	+,	

Irish	preschools	 found	 the	nutrition	education	of	managers	and	 teachers	on	average	doubled	

the	 “best	practice	criterion”	score	of	participating	services,	 resulting	 in	considerably	healthier	

nutrition	 environments	 (Johnston	 Molloy	 et	 al	 ./01).	 Interestingly,	 this	 study	 found	 the	

nutrition	 education	 of	 managers	 alone–	without	 their	 staff	 present–was	 equally	 effective	 as	

training	 both	 managers	 and	 teachers,	 possibly	 due	 to	 the	 positive	 impact	 of	 leadership	 in	

education	settings	(Johnston	Molloy	et	al	./01).	

There	 is	 little	 research	 on	 the	 effect	 of	 nutrition	 and	 activity	 education	 with	 ECE	 staff.	

Interventions	 in	 US	 Head	 Start	 childcare	 centres	 have	 shown	 statistically	 significant	

associations	between	improving	teachers’	self-efficacy	and	their	increased	knowledge	of	health-

promoting	behaviours	(Lanigan	()*().	A	recent	review	of	the	Healthy	Heart	Award	programme	

found	greater	need	for	teaching	and	mentoring	of	all	ECE	staff	to	increase	their	confidence	and	

enable	 them	 to	 have	 “difficult	 conversations”	 with	 families	 about	 healthy	 food	 particularly	

(Malatest	International	./01).	Only	one	study,	that	we	are	aware	of,	has	investigated	the	effect	

of	teacher	nutrition	education	on	preschool	body	size	outcomes	(Ratanachu-ek	and	Moungnoi	

!""#).	This	trial	following	01,333	kindergarten	children	in	8	schools	in	Thailand	reported	that	

the	prevalence	of	obesity	 in	children	significantly	decreased	 in	 the	 third	and	 final	year	of	 the	

intervention	only	in	those	schools	that	had	received	teacher	education.			

Conclusion 

In	summary,	there	are	several	key	components	for	healthy	early	education	settings	that	foster	

good	eating	and	activity	preferences	 and	habits	 in	 children.	Notably,	healthy	 early	 education	

environments	 have	 all	 aspects	 of	 policy,	 food	 provision,	 staff	 practice	 and	 teaching,	 and	

communications	with	families	and	communities,	functioning	together	to	support	and	reinforce	

healthy	eating	and	activity.	Underpinning,	these	components	for	a	healthy	ECE	environment	is	

the	 nutrition	 and	 activity	 education	 of	 ECE	 managers,	 teachers	 and	 cooks,	 which	 informs	

pedagogy,	 supporting	 them	 to	 value	 these	 aspects	 of	 the	 curriculum.	 Without	 a	 sound	

knowledge	 and	 understanding	 of	 the	 reasons	 and	 mechanisms	 behind	 health	 promotion	

practices,	 and	 the	 confidence	 that	 what	 they	 do	 makes	 a	 difference	 to	 children’s	 dietary	
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patterns	and	food	preferences,	it	 is	difficult	for	ECE	staff	to	make	changes	which	can	assist	in	

the	reduction	of	childhood	obesity	(Esquivel	et	al	-./0).		

Existing	teacher	training	and	professional	development	opportunities	currently	available	in	NZ	

are	 increasing	 but	 are	 not	 sufficient	 to	 promote	 nutrition	 and	 physical	 activity	 in	 early	

education	settings.	For	the	most	part,	professional	development	is	only	undertaken	in	the	small	

proportion	 of	 services	 that	 have	 already	 taken	 voluntary	 steps	 to	 improve	 the	 healthiness	 of	

their	environment,	such	as	those	enrolled	in	the	Heart	Foundation’s	Healthy	Heart	Award.	The	

extension	 of	 nutrition	 and	 physical	 activity	 education	 to	 all	 ECE	 managers,	 staff	 and	 cooks	

would	 see	 obesity	 prevention	 efforts	 move	 beyond	 narrowly	 targeted	 interventions	 to	

widespread	improvements	in	all	ECE	settings	to	better	equip	children	to	live	a	long	and	healthy	

life.
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Chapter 8: The effect of ECE environments on 
preschool body-size 

Prologue  

“We	worry	about	what	a	child	will	become	tomorrow,	yet	we	forget	that	he	is	someone	today”		

Stacia	Tauscher-Demler,	())*	

	

Link	to	the	thesis	objectives	and	conceptual	framework	

Chapter	)	seeks	to	answer	the	final	two	research	questions	of	the	thesis:	

	

The	 findings	 from	 this	 chapter	 bring	 together	 all	 aspects	 of	 the	 ECE	 sphere	 and	 also	

incorporates	 factors	 from	 the	 child	 and	 home-level	 of	 the	 Six	 Cs	 model	 which	 are	 known	

contributors	to	the	development	of	early	childhood	overweight	(Figure	)*).	

Mother’s	education	and	household	socioeconomic	deprivation	are	hypothesised	 to	 impact	on	

both	nutrition-	and	activity-related	resources	on	the	top	left	and	right	of	the	home	sphere	for	a	

child.		

	 	

k.	Is	there	an	association	between	nutrition	and	physical	activity	environments	in	early	

childhood	education	services	and	body	size	at	3	years	of	age?		

l.	Can	some	ECE	environments	be	described	as	‘protective’	with	regards	to	obesity?		
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Figure	!":	Contributions	of	chapter	#	to	the	conceptual	model	
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Introduction  

Despite	promising	signs	of	a	reduction,	or	at	least	plateauing,	of	early	childhood	obesity	rates	

in	high-income	countries	(Wabitsch	et	al	-./0),	including	NZ	(Shackleton	-./0),	there	remain	

large	numbers	of	preschoolers	classified	as	obese.	Approximately	one	in	seven	children	in	NZ	

are	 in	 the	obese	 category	before	 they	 start	primary	 school	 (Shackleton	-./0),	 and	even	more	

have	developed	food	and	activity	behaviours	that	potentially	contribute	to	the	development	of	

obesity	 later	 in	 life.	 An	 increased	 body	 size	 in	 early	 childhood	 can	 create	 barriers	 to	 full	

participation	 in	 play	 and	 educational	 activities	 (Harrist	 et	 al	 +,-.),	 may	 result	 in	 glucose	

intolerance	 and	 insulin	 resistance,	 abnormal	 cholesterol	 and	 blood	 pressure	 levels,	 low	 self-

esteem,	 and	 social	 or	mental	 health	 problems	 (Anderson	 et	 al	 -./0b;	 Anderson	 et	 al	 -./3b;	

Pulgarón	*+,-).	Childhood	obesity	greatly	increases	the	risk	of	obesity	and	associated	physical	

and	psychological	health	problems	in	adolescence	and	adulthood	(Reilly	and	Kelly	,-..;	Kim	et	

al	$%&';	Simmonds	et	al	$%&2;	Sanderson	et	al	$%&&).	

With	increasing	hours	of	attendance	for	three-	and	four-year-olds	at	early	childhood	education	

(ECE)	services	globally	(OECD	'()*),	 some	policy	makers	have	positioned	ECE	services	as	an	

important	 conduit	 for	 obesity	 prevention	 messages	 and	 interventions.	 The	 World	 Health	

Organization’s	 Ending	 Childhood	 Obesity	 Report	 recommends	 that	 governments	 require	

childcare	 settings	 to	 create	 healthy	 environments:	 serve	 only	 healthy	 food,	 provide	 access	 to	

potable	 water,	 ensure	 adequate	 opportunity	 for	 physical	 activity	 during	 free	 play,	 and	

incorporate	physical	activity	and	food	education	into	the	daily	routine	and	curriculum	of	ECE	

services	(World	Health	Organization	!"#$).	The	NZ	government’s	 flagship	obesity	prevention	

programme,	Healthy	Families,	describes	ECE	services	and	schools	as	“…	ideal	places	to	promote	

health	 and	 wellbeing	 for	 children	 and	 young	 people,	 as	 the	 benefits	 extend	 to	 the	 whole	

community”	(Healthy	Families	NZ	0123).	

However,	 there	 is	 currently	widespread	 variation	 in	 the	 application	of	 health	promotion	 and	

obesity	 prevention	 “best	 practice”	 within	 early	 education	 settings	 in	 NZ.	 Previous	 studies	

presented	 earlier	 in	 this	 thesis	 have	 found	 services	 with	 insufficient	 and	 weakly-worded	

nutrition	and	active	movement/physical	activity	policies	 (Chapter	6	and	7),	 insufficient	space	

and	limited	strategies	for	increasing	activity	and	decreasing	sedentary	behaviours	(Chapter	8),	

menus	that	did	not	to	meet	nutrition	guidelines	(Chapter	3),	and	teachers	that	did	not	teach	

food	and	nutrition	concepts	or	follow	recommended	nutrition-related	behaviours	(Chapter	2).	

Conversely,	 some	 services	 in	 these	 studies	 prioritized	 the	 issue	 of	 child	wellbeing.	 They	 had	

strong	policies	and	practices	to	ensure	compliance	with	menu	and	other	nutrition	and	activity-

related	 guidelines,	 provided	 nutrition	 education	 for	 staff	 and	 students,	 and	 teachers’	 role-
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modelled	healthy	behaviours.	In	Chapter	4,	a	quarter	of	children	in	high	deprivation	areas	with	

poor	 eating	 behaviours	 at	 home	 attended	 an	 education	 service	 following	 recommended	

nutrition-related	behaviours,	 thereby	potentially	 creating	 a	 ‘protective’	 effect	 by	 ameliorating	

or	buffering	preferences	and	behaviours	 learned	at	home.	A	recent	systematic	review	found	a	

decreased	 risk	 of	 overweight	 for	 children	 in	 centre-based	 care	 between	 ages	 --!	 years	 for	

primarily	 low	 SES	 children	 attending	Head	 Start	 centres	 in	 the	US,	 consistent	 in	 six	 studies	

(Black	et	al	*+,-).	The	present	chapter	explores	if	the	health-promoting	environment	currently	

found	in	only	a	minority	of	early	education	services	in	NZ	is	having	an	effect	on	early	childhood	

obesity.		

Employing	 ecological	 systems	 theory,	 this	 study	 aims	 to	 identify	 characteristics	 of	 the	

education	environment	that	may	be	related	to	early	childhood	body	size	(measured	by	BMI	z-

score	at	)	years	of	age).	Features	of	the	nutrition	and	activity	environments	in	ECE	services	are	

explored	by	grouping	indicators	into	domains	of	resources	and	policy,	practices,	and	relational	

attributes,	based	on	the	ecological	systems	theory	the	Six	C’s	of	contributors	to	overweight	and	

obesity	 in	 childhood	 (Harrison	 et	 al	 -.//).	 Multi-level	 models	 are	 used	 to	 test	 associations	

between	 body	 size	 at	 .	 years	 of	 age	 and	 the	 nutrition	 and	 activity	 environment,	 along	with	

other	 ECE	 service-level	 and	 child/family-level	 characteristics.	 A	 ‘health-promoting’	

environment	 in	ECE	services	 is	hypothesized	to	be	associated	with	body	size,	 independent	of	

expected	individual-	and	family-level	determinants.	

	

Methods 

Sample	population	

This	 study	 uses	 data	 collected	 in	 the	GUiNZ	 longitudinal	 study	 preschool	waves	 (DCW8-!),	

augmented	by	Kai	Time	in	ECE	Survey	data.	Kai	Time	in	ECE	was	an	online	survey	of	managers	

and	 head	 teachers	 of	 ECE	 services	 in	 mid-!"#$	 in	 the	 same	 recruitment	 area	 for	 GUiNZ	

(Auckland,	Counties	Manukau	and	Waikato	district	health	board	areas)	when	the	cohort	were	

four	years	of	age.	These	analyses	use	data	from	n=456	GUiNZ	children	with	no	missing	height	

or	weight	measurements	 at	 ,-	months	 of	 age,	who	 attended	 a	 licensed	ECE	 centre	 that	 had	

participated	in	the	Kai	Time	in	ECE	Survey	for	78	hours	a	week	or	more	at	<=	months	of	age.	

The	matching	process	to	combine	these	two	datasets	has	been	previously	described	in	Chapters	

!	and	&.	Children	who	attended	parent-run	Playcentres	in	the	matched	sample	(n=4)	were	not	

included,	and	children	attending	Kōhanga	Reo	Māori	immersion	centres	(n=-)	were	classified	
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as	 attending	 community-based	 centres	 due	 to	 similar	 centre	 and	 child	 characteristics	 in	 this	

dataset.		

Outcome	variable	

GUiNZ	 interviewers	used	 standard	protocols	 (described	 in	Chapter	5)	 to	measure	height	and	

weight	of	children	at	the	01-month	interview	in	their	home.	BMI	z-scores	were	calculated	using	

WHO	 Anthro	 Plus	 software	 (version	 ..0.1),	 which	 produces	 a	 relative	 weight-for-height	

adjusted	for	child’s	age	and	sex,	compared	to	the	WHO	reference	standard	population	(WHO	

Multicentre	 Growth	 Reference	 Study	 Group	 5667).	 Two	 categorical	 variables	 were	 derived:	

overweight	or	obese	(+,	s.d.)	and	obese	(+2	s.d.).	The	WHO	cut-off	for	at	risk	of	overweight	(+1	

s.d.)	at	(	years	of	age	is	close	to	the	34th	percentile	on	the	NZ-WHO	Growth	Chart	and	the	US	

CDC	Growth	 Chart,	 used	 as	 the	 cut-off	 in	 similar	 research	 (Boonpleng	 et	 al	 $%&').	 The	 &'th	

percentile	is	about	+0.23	s.d.,	and	66.7th	percentile	is	close	to	+-	s.d.	A	continuous	measure	of	

BMI	z-score	is	used	in	the	multilevel	linear	models.		

Data	for	n=*	children	with	BMI	z-score	of	+)	standard	deviations	were	removed	to	avoid	undue	

influence	 in	 the	models.	 These	 children	may	have	had	 clinically	 plausible	 height	 and	weight	

measurements,	and	previous	research	using	a	large	US	sample	of	7-!	year	olds	has	shown	that	

these	large	BMI	z-scores	are	unlikely	to	be	errors	(Freedman	et	al	$%&').		

Individual	child-level	variables	

Variables	found	in	the	literature	to	be	associated	with	early	childhood	obesity	and	available	in	

the	 GUiNZ	 preschool	 data	 collection	 waves	 were	 explored	 in	 the	 descriptive	 analyses	 and	

categorized	 into	 two	 or	 three	 groups	 as	 appropriate:	 child’s	 sex	 (Blair	 et	 al	 *++,),	 ethnicity	

(Carter	 ()*+;	 Howe	 et	 al	 ()*+),	 socioeconomic	 position	 measured	 by	 neighbourhood	

deprivation,	(Cameron	et	al	,-./)	mother’s	education	(Carter	()*+;	Howe	et	al	()*+),	exclusive	

breastfeeding	duration	(Flores	and	Lin	./01b;	Pearce	et	al	./01),	nutrition-related	behaviours	at	

home	(Mech	et	al	*+,-),	screen	use	at	home	(Fuller-Tyszkiewicz	et	al	./0.;	Monasta	et	al	./0/)	

and	sleep	(Blair	et	al	*++,;	Taylor	et	al	*+1,;	Jones	and	Fiese	*+17).		

Child’s	ethnicity	was	mother-reported	during	the	face-to-face	interview	when	the	child	was	01-

month-of-age,	with	the	question	“What	is	the	main	ethnic	group	that	[child’s	name]	identifies	

with?”	and	has	been	recoded	using	the	Statistics	New	Zealand’s	level	9	definition	of	prioritized	

ethnic	group	with	collapsing	of	NZ	European	(n=789),	‘New	Zealander’	(n=?@)	and	Other	(n=8)	

groupings	 (Statistics	 New	 Zealand	 0112).	 Neighbourhood	 deprivation	 was	 derived	 from	 the	

home	 address	 of	 the	 child	 at	 /0-months,	 using	 the	NZ	 Index	 of	 Deprivation	 based	 on	 2345	

census	variables	(Atkinson	et	al	-./0).	Mother’s	highest	level	of	education	was	self-reported	at	
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the	antenatal	interview.	Child	sleep,	activity-	and	nutrition-related	behaviours	were	all	mother-

reported	during	the	-.-month	telephone	interview.	The	sleep	variable	was	binary	for	meeting	

or	not	meeting	the	NZ	guidelines	for	sleep	recommendations	at	23-months	(Ministry	of	Health	

!"#$b)	which	 is	 '(-!"	hours	 over	 +,	hours	 including	daytime	naps.	Bedtime	before	<pm	was	

also	chosen	as	this	may	be	an	indicator	of	household	routines	and	parenting	style	(Anderson	et	

al	$%&'a).	The	home	nutrition-related	behaviours	variable	was	a	count	out	of	1	recommended	

behaviours	 followed	 at	 home	 (reported	 in	 detail	 in	 Chapter	 6).	 Screen	 use	 was	 usual	 hours	

spent	watching	TV	and	DVD,	plus	computer	and	other	electronic	media	use,	on	a	weekday	at	

home.	Birth	weight,	exclusive	breastfeeding,	maternal	labour	force	status	and	mother’s	hours	of	

work	when	child	was	/0-months,	and	child’s	hours	of	attendance	at	main	childcare	service	at	

!"	months	of	age	were	output	to	describe	the	sample,	but	these	variables	were	not	included	as	

covariates	 in	 the	 statistical	 models.	 Exclusive	 breastfeeding	 was	 a	 derived	 variable	 based	 on	

mother’s	report	of	breastfeeding	at	#	weeks	and	+	months,	modified	by	mother-reported	age	of	

introduction	 to	 the	 ,-	 most	 common	 first	 foods	 and	 drinks,	 using	 the	 WHO	 definition	 of	

exclusive	breastfeeding	(World	Health	Organization	2332).	The	derived	exclusive	breastfeeding	

variable	has	been	described	elsewhere	(Castro	et	al,	under	review).	

Early	childhood	education	service	variables	

Type	 of	 service	 was	matched	 from	 the	Ministry	 of	 Education’s	 ECE	Directory	 (August	 ;<=>)	

based	 on	 the	 unique	 ECE	 Service	 ID.	 The	 ratio	 of	 children	 to	 teachers	 and	 proportion	 of	

teachers	fully	qualified	were	reported	by	the	manager	or	head-teacher	in	the	Kai	Time	in	ECE	

Survey.	District	Health	Board	region	was	matched	from	the	census	meshblock	(small	area	unit)	

based	 on	GIS	 coordinates.	District	Health	Board	 region	was	 included	 to	 describe	 the	 sample	

but	was	not	considered	a	potential	covariate.	

The	ECE	Physical	Activity	and	Nutrition	(EPANE)	Index	summarized	the	nutrition	and	activity	

environment	of	each	ECE	service,	based	on	data	from	the	Kai	Time	in	ECE	survey.	The	index	is	

a	score	between	,	and	.,	summed	from	five	domain	scores,	derived	from	55	variables	from	the	

survey.	Categories	 of	 low	 (less	 than	 5),	medium	 (5)	 or	 high	 (:	 or	more)	were	derived.	 Index	

construction	is	described	in	Chapter	1	and	descriptive	information	about	the	index	is	presented	

in	Chapter	+.		

Statistical	analyses	

Descriptive	statistics	 (means	and	SD,	cross	 tabulations	with	proportions)	were	output	 for	 the	

outcome	 variables	 (continuous	 BMI	 z-score	 and	 the	 two	 categorical	 variables	 of	 BMI)	 and	

child-level	 and	 centre-level	 covariates	 listed	 above.	 T-tests,	 Pearson	 chi-square	 and	 ANOVA	
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were	 used	 to	 determine	 statistically	 significant	 differences	 in	 proportion	 of	 overweight	 by	

demographic	characteristics.		

Figure	!"	depicts	the	hypothesis	of	the	causal	process	explored	in	this	study.	Characteristics	of	

the	 ECE	 service	 were	 thought	 to	 effect	 the	 nutrition	 and	 activity	 environment	 within	 the	

service,	and	both	of	these	were	hypothesized	to	effect	child	body	size	at	12	months.	Likewise,	

child	 and	 family	 characteristics	 have	 a	 direct	 effect	 on	 child	 body	 size	 and	 also	 indirectly	

through	the	home	nutrition	and	activity	environment.	Potential	covariates	were	included	in	the	

models	 if	 they	 reached	 a	 threshold	 of	 p-value<'.)	 from	 the	 univariate	 analyses	 (with	 the	

exception	of	 the	 total	EPANE	Index	Score,	which	did	not	show	any	statistical	association	but	

was	 included	 as	 this	 was	 the	 main	 independent	 variable	 of	 interest).	 A	 multilevel	 linear	

regression	model	was	constructed	with	child	and	family	variables	defined	as	Level	7	and	early	

educations	service	variables	as	Level	+	(Figure	!").	The	outcome	variable	was	continuous	BMI	

z-score	and	the	independent	variables	and	covariates	were	categorical	to	aid	interpretation.	A	

multilevel	logistic	regression	model	was	subsequently	run	with	a	binary	outcome	of	overweight	

or	obese	(BMI	z-score	>	(	s.d.).	

Figure	!":	Hypothesized	effect	of	home	and	ECE	environments	on	child	body	size	
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For	both	linear	and	logistic	models,	Model	'	was	an	‘empty’	model	which	calculated	the	intra-

class	 correlation	 coefficient	 (ICC);	 i.e.	 the	 correlation	 between	 the	 BMI	 z-scores	 or	 odds	 of	

being	 overweight/obese	 of	 two	 randomly	 selected	 children	within	 the	 same	 service.	 The	 ICC	

would	be	)	if	children	within	the	clusters	were	independent,	and	if	all	responses	from	children	

within	each	service	were	the	same	then	ICC	would	be	5.	The	equation	used	to	produce	the	ICC	

was:		

ICC	=	var(u!)	/	[	var(u!)+var(e!)	]	

where	var(u!)	is	the	level	+	(service)	residual	variance	and	var(e!)	is	the	level	+	(child)	residual	

variance.	 The	 ICC	 of	 the	 effect	 of	 the	 ECE	 environment,	 adjusted	 for	 centre	 characteristics	

(Model	()	and	centre	and	individual	children’s	home	and	family	characteristics	(Model	8)	are	

also	 presented.	 Model	 .	 contained	 the	 Health	 Promoting	 Environment	 Index	 Score	 as	 the	

independent	 variable	 and	 the	 following	 centre-level	 characteristics:	 type	 of	 service,	 ratio	 of	

children	 to	 teachers,	 serving	 food	 daily.	 Model	 5	 also	 included	 child-level	 characteristics	

associated	 with	 BMI:	 sex,	 ethnic	 group,	 neighbourhood	 deprivation,	 mother’s	 highest	

education,	bedtime	and	screen	use	at	-.	months	of	age.	Maximum	likelihood	method	was	used	

to	 estimate	 model	 parameters.	 Robust	 standard	 errors	 were	 used	 to	 account	 for	 potential	

heteroskedasticity,	and	a	scatterplot	of	residuals,	pnormal	and	qnormal	graphs	were	produced	

(see	Appendix	 x).	Akaike’s	 and	Schwarz’s	Bayesian	 information	criteria	were	output	 to	 check	

model	fit.	

Subgroup	 analyses	 were	 performed	 to	 investigate	 if	 the	 results	 for	 the	main	model	 held	 for	

children	 attending	ECE	!"+	hours	 a	week	 at	/0	months	of	 age,	 and	 for	 children	 living	 in	 an	

areas	of	high,	medium	and	low	deprivation	at	age	56	months.	Wald	tests	were	run	to	test	for	

interaction	 between	 home	 neighbourhood	 deprivation	 and	 EPANE	 Total	 Index	 Score,	 and	

ethnic	group	and	EPANE	Total	Index	Score,	separately.		

The	Kai	Time	in	ECE	study	was	approved	by	the	University	of	Auckland	Ethics	Committee	and	

the	 GUiNZ	 study	 was	 approved	 by	 the	 Northern	 Regional	 Y	 Committee.	 Analyses	 were	

conducted	in	Stata/SE	statistical	software,	version	56.5.	

	

Results 

Mean	BMI	z-score	for	the	children	in	the	cohort	subsample	was	4.67	(min	-!.!,	max	(.)).	Table	

!"	shows	the	proportion	of	children	in	the	total	and	final	subsample	with	BMI	z-scores	in	each	

of	the	WHO’s	body	size	categories.	One	in	ten	children	were	overweight	or	obese	at	./	months	

of	age	using	the	WHO	BMI	z-score	cut-off	of	more	than	+	s.d.	from	the	mean	WHO	reference	



Chapter	)	–	The	effect	of	ECE	environments	on	preschool	body-size	

	

	 !"#	

standard	population.	Forty	percent	of	children	had	a	BMI	z-score	of	more	than	,	s.d.	(Table	!").		

Figure	 !"	 presents	 the	 density	 distribution	 of	 BMI	 z-scores	 within	 the	 final	 subsample	 of	

Growing	Up	in	NZ	cohort,	showing	a	shift	to	the	right	for	the	whole	population	compared	to	

the	WHO	standard	population	which	would	fall	normally	around	zero.		

Table	!":	Body	size	category	at	01	months	of	age	in	study	subsample	

WHO	body	size	cutpoints	 BMI	z-score	standard	deviation	(s.d.)	 n	(%)	

Underweight	 Less	than	-!.#	 !	($.!)	

Healthy	weight	 -!.#	to	'.#	 !""	(!%.")	

Overweight	 !.#!	to	$.&	 !""	(%&.()	

Obese	 !.#$	to	(.#	 !"	(%.")	

	 more	than	*.,	 !"	(!.&)	

Total	 	 !"#	(&'')	

	

Figure	!":	BMI	z-score	distribution	(kernel	density	estimate)	for	the	final	sample,	based	
on	height	and	weight	measurements	at	the	&'	month	interview	

	 	
Notes:	Subsample	of	Growing	Up	in	New	Zealand	cohort	(n==>?).	Height	and	weight	measurements	by	
trained	 interviewers	 in	 the	home	when	child	was	around	23	months	of	age;	BMI	z-score	 is	weight-for-
height	adjusted	for	child’s	age	in	months	and	sex.	BMI	>)	removed	(n=2).	
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Unadjusted	 associations	 between	 child	 and	 family	 characteristics	 and	 child	

body	size	at	four	years	old	

Table	!"	presents	the	demographic	data	and	common	child/family-level	covariates	for	obesity	

among	 '(-month-old	 children	 by	 sex,	 ethnic	 group,	 socioeconomic	 position	 (neighbourhood	

deprivation	and	mother’s	education).	Table	!"	also	presents	associations	between	the	variables	

and	 increased	 body	 size	 at	 /0	 months	 of	 age.	 Overweight	 or	 obese	 at	 &'	 months	 was	

statistically	associated	with	male	gender,	Māori	or	Pacific	ethnic	group,	and	low	socioeconomic	

status	 (high	 neighbourhood	 deprivation	 and	 low	 maternal	 education).	 Birth	 weight	 of	 :	

kilograms	or	more	and	not	exclusively	breastfed	until	!	months	of	age,	screen	use	of	more	than	

!	hours	 a	day	 and	bedtime	 after	2pm	at	45	months	were	 all	 associated	with	overweight	 and	

obesity	 at	 *+	months.	Home	nutrition-related	behaviours	were	not	 associated	with	 increased	

body	size	in	preschoolers.	Maternal	employment	and	hours	of	work	when	child	was	56	months	

of	age	were	also	not	associated	with	body	size,	but	over	78	hours	a	week	attendance	at	main	

ECE	 service	 when	 +,	 months	 of	 age	 was	 statistically	 associated	 with	 increased	 risk	 of	

overweight	at	,-	months.	
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Table	!":	Associations	between	child-	and	family-level	covariates	and	body	size	at	12	
months	of	age	(WHO	BMI	z-score),	unadjusted	

	 	 Total	
sample		

n	(col	%)	

BMI	+&	s.d.	
or	morea													

n	(row	%)	

BMI	+&	s.d.	
or	morea													

n	(row	%)	

BMI	z-
scorea													
μ	(s.d.)		

Sexb	

**	(+%	s.d.	only)	

Male	 !"#	(!&.()	 !"#	(&'.))	 !"	(%&.")	 !.##	(&.!)		

Female	 !"!	(%&.()	 !"#	(&'.#)	 !!	($.&)	 !.#$	(!.'')		

Prioritized	
ethnic	group	
child	identifies	
withc	

***	

European/Other	 !"#	("#.#)	 !"#	(#&.()	 !"	(%.')		 !.#$	(!.$')		

Māori	 !"	(%%.')	 !"	(%&.()	 !"	(!".&)	 !.!#	(&.'')		

Pacific		 !!"	(!%.")	 !"	(%".")	 !"	(!%.")		 !.#$	(!.'!)		

Asian		 !""	(!%.')	 !"	(%&.()	 !!	($.&)		 !.#$	($.!')		

Neighbourhood	
deprivation	d	

***	

Low	deprivation	
(deciles	)-!)	

!"!	(%!.')	 !"	(%&.()	 !"	(".&)	 !.#$	(!.'()		

Med	deprivation	
(deciles	)-!)	

!"#	(&&.()	 !"#	(&'.!)	 !"	(%.')	 !.#$	(!.'()	

High	deprivation	
(deciles	)-!")	

!"#	(&&.()	 !"#	("&.()	 !"	("%.!)	 !.!#	(&.'!)		

Maternal	
education	e	

***	

No	university	
qualification	

!"	(!.&)	 !"	("%.")	 !	($%.$)	 !.##	(!.#&)		

Bachelor’s	degree	
or	higher	

!"#	(&!.#)							 !"	(%&.()	 !"	(%&.()	 !.#$	(!.'!)		

Nutrition-
related	
behaviours	at	
home	f	

Low	adherence	
(<#)	

!"#	(!&.#)	 !"#	(&".()	 !"	("%.")	 !.#$	('.!()		

Mod	adherence	
("-!)	

!"#	(!&.&)	 !"#	(&!.&)	 !"	(%.')	 !.#$	('.!!)		

High	adherence	
("-!)	

!"#	(!&.()	 !"	(%&.&)	 !"	(%.')	 !.#!	(!.&&)		

Sleep	duration	g	 Less	than	
recommended	

!"	(%.')	 !"	(%!.!)	 !	($%.')	 !.##	(!.##)	

!"-!"hrs	over	*+h	 !"#	("&.()	 !"#	(&'.")	 !"	(%.")	 !.#!	(".$")	

More	than	
recommended	

!"	(!.&)	 !	($!.&)	 !	($!.&)	 !.#$	('.(')	

Bedtime	g		

*	(+%	s.d.)	

***	(+%	s.d.)	

<	#pm	 !"#	(&'.))		 !"#	(#&.()		 !"	(%.')		 !.##	(!.&!)		

!pm	or	later	 !"#	(!&.")		 !"#	("".')		 !!	($%.')		 !.#$	('.'#)		

Screen-use	h	

**	(+%	s.d.)	

***	(+#	s.d.)	

<	#	hours	a	day	 !"#	(!&.&)	 !"	(%&.")	 !	($.&)	 !.#!	(!.&')		

!	or	more	hours	a	
day	

!"#	(!&.")	 !"!	(%&.")	 !"	(%.!)	 !.#$	('.'()		
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	 	 Total	
sample		

n	(col	%)	

BMI	+&	s.d.	
or	morea													

n	(row	%)	

BMI	+&	s.d.	
or	morea													

n	(row	%)	

BMI	z-
scorea													
μ	(s.d.)		

Descriptive	variables	

Birth	weight	b		

***	

Less	than	)***g	 !"	(%.')	 !	($.&)	 !	(!)		 -!.!#	(!.&')		

!"""	–	!"""	grams	 !"#	(!&.()	 !"	(%&.()	 !"	(!%.')	 !.##	(&.&')		

!"""	–	!"""	grams	 !""	(%%.')	 !!"	(%&.()	 !"	(".&)	 !.#$	(!.'()		

!"""	grams	or	
more	

!"!	(!%.')	 !"	(%".%)	 !"	(%&.()	 !.#$	(!.'()		

Exclusively	
breastfed	i	

*	(+%	s.d.)	

**	(+%	s.d.)	

Not	breastfed,	or	
intro	to	solids	<+	
months	of	age		

!"#	(&&.&)		 !"#	(&&.!)		 !"	(%%.')		 !.#$	($.!')		

Breastfed	*	months	
or	more	

!"#	("".')	 !"#	(&'.!)	 !"	(%.%)	 !.#$	(!.'')		

Maternal	
employment	
status	j	

In	paid	work	 !"!	(%".')	 !"!	("%.")	 !"	(%.%)	 !.#$	(!.'')		

Not	in	paid	work,	
not	seeking	or	
unavailable	to	work	

!"#	(!&.#)	 !"	(%&.()	 !"	(!%.')	 !.#$	('.!()		

Unemployed	and	
looking	for	work	

!""	(!%.')	 !"	(%!.!)	 !"	(!%.')	 !.#$	('.!()		

Maternal	
hours	a	week	
working	j	

!"	hours	or	less	 !""	(%&.()	 !"	(%!.')	 !"	(%.')	 !.#$	(!.'#)		

!"	to	&'	hours		 !"!	(%%.')	 !"	(%&.()	 !!	($.&)	 !.#$	(!.'()		

!"	to	&'	hours	 !"#	(&'.#)	 !"	(%&.()	 !"	(%.')	 !.#$	(!.'')		

>	!"	hours	 !"	(%&.()	 !"	(!%.")	 !"	(!%.')	 !.#$	('.!#)		

Hours	a	week	
at	main	
childcare	k	

***	(+%	s.d.	
only)	

!"	to	less	than	,"	 !"#	("#.%)	 !"#	(&'.))	 !"	(%.")	 !.#$	(!.$')		

!"	to	less	than	,"	 !"#	(!&.#)					 !!"	(%&.")	 !"	(%".')	 !.#$	($.!')		

!"	to	less	than	,"	 !"#	(!&.#)						 !"	(%&.()	 !!	($.&)	 !.#$	('.!')		

!"	or	more	hours		 !"#	(!#.#)	 !"	(%".')	 !"	(!%.!)	 !.#$	('.!#)		

Notes:	*	p-value<'.)	(threshold	to	go	into	model	if	potential	covariate),	**p-value<'.'),	***p-value<'.'),	
p-values	relate	to	BMI	z-score	+(	or	more	and	+-	or	more	unless	otherwise	specified.	

a. Defined	using	BMI	z-score	standard	deviations	from	the	WHO	Standard	Reference	
population.	Statistical	associations	tested	using	Pearson’s	chi-square	

b. Perinatal	dataset	linked	from	hospital	record;	4	missing	data	
c. Mother-reported	at	)*	months.	Using	Statistics	NZ	level	9	definitions	of	prioritized	ethnic	

group;	n=*+	missing	data	for	ethnicity.	
d. Based	on	home	address	at	-.	months	of	age;	n=3	missing	data.	
e. Mother-reported	during	pregnancy;	n=1	missing	data	maternal	highest	education		
f. Number	of	recommended	nutrition-related	behaviours	followed	at	home	when	child	was	45	

months	of	age	from	the	following	list:	Family	usually	sit	together	for	main	meal	every	day;	
Child	always	or	mostly	eats	same	food	as	parents;	Mealtimes	are	mostly	seen	as	time	to	talk	
to	each	other;	Mealtimes	are	never	rushed;	Child	eats	a	variety	of	food:	everything	or	most	
things;	Family	mealtimes	are	mostly	enjoyable;	Child	eats	breakfast	every	day;	TV	is	never	
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or	almost	never	on	when	child	is	eating	(see	Chapter	5	for	more	information);	n=:	missing	
data.	

g. Mother-reported	at	)*	months	of	age;	n=34	missing	bedtime.	
h. Mother-reported	when	child	./	months	old	(TV/DVDs	and	computers/other	media	

collected	in	two	questions	and	combined	in	derived	variable);	n=67	missing	data	for	total	
screen	use.	

i. Derived	variable	using	mother-reported	breastfeeding	status	collected	at	2	weeks	and	!	
months,	adjusted	for	mother-reported	introduction	to	other	foods/drinks;	n=x	missing	
data.	

j. Mother-reported	when	child	./	months	old;	n=4	missing	mother’s	employment	status;	4:;	
missing	hours	of	work	

k. Mother-reported	usual	hours	of	attendance	per	week	when	child	*+months	old;	n=2	
missing	data	
	
	

Unadjusted	associations	between	early	education	characteristics	and	child	body	

size	at	four	years	old	

Table	!"	describes	aspects	of	the	early	education	nutrition	and	activity	environment	(domains	

of	 the	 Health	 Promoting	 Environment	 Index)	 and	 other	 characteristics	 of	 the	 main	 early	

education	 service	 for	 sampled	 children	 at	 34	 months	 of	 age,	 then	 unadjusted	 associations	

between	 these	 characteristics	 and	 child	 body	 size	 at	 23	 months	 of	 age.	 There	 were	 no	

statistically	significant	associations	between	the	domains	of	the	index	or	the	overall	index	score	

and	child	body	size.	The	only	service-level	characteristics	associated	with	increased	child	body	

size	 (+(	 s.d.	 but	 not	 +0	 s.d.,	 unadjusted)	were	District	Health	 Board	 region	 and	 provision	 of	

food	daily	to	children.	
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Table	!":	Associations	between	ECE-level	covariates	and	body	size	at	12	months	of	age	
(WHO	BMI	z-score),	unadjusted	

	 	 Total	services	
in	ECE	survey	

N	(col	%)	

	Total	
sample	

N	(col	%)	

BMI	+&	s.d.	
or	morea													

n	(row	%)	

BMI	+&	s.d.	
or	morea													

n	(row	%)	

ECE	Physical	Activity	and	Nutrition	Environment	(EPANE	Index)	b	 	

Nutrition	
Policy	and	
Resources	
(Domain	))	

Low	(less	than	-)	 !"#	(&#.")	 !"!	("#.%)	 !"#	(&'.')	 !"	(%.%)	

Med	(&.(	–	!.##)	 !"	(%&.()	 !"#	(!&.&)	 !"	(%&.()	 !"	(%.')	

High	('	or	
more)	

!	($.&)	 !"	(%.')	 !"	(%&.%)	 !	($$.!)	

Activity	
Policy	and	
Resources	
(Domain	))	

Low	(less	than	-)	 !"#	(&'.))	 !"#	(!&.()	 !"#	(&'.))	 !"	(%%.%)	

Med	(&.(	–	!.##)	 !"#	(&#.()	 !"#	(&'.&)	 !!"	(%&.()	 !"	(%.')	

High	('	or	
more)	

!"	(%.')	 !""	(!%.!)	 !"#	(&'.))	 !"	(%&.()	

Nutrition	
Practices	
(Domain	))	

*	(+%	s.d.	
only)	

Low	(less	than	-)	 !"	(%.%)	 !"	(%.')	 !"	(%&.%)	 !	($.&)	

Med	(&.(	–	!.##)	 !"#	(&'.!)	 !"#	(!#.!)	 !"#	("#.%)	 !"	(%.')	

High	('	or	
more)	

!"#	(&!.()	 !"#	(&'.))	 !"#	(&#.()	 !!	($$.$)	

Activity	
Practices	
(Domain	))	

Low	(less	than	-)	 !"	(%%.')	 !"#	(!&.()	 !"	(!%.')	 !"	(!%.%)	

Med	(&.(	–	!.##)	 !"#	(#&.()	 !"#	("&.()	 !"#	(&'.#)	 !"	(%.%)	

High	('	or	
more)	

!"#	("#.%)	 !"#	(!&.()	 !""	(%&.()	 !"	(%.')	

Relational	
Attributes	
(Domain	))	

Low	(less	than	-)	 !"	(%&.()	 !"#	(!&.()	 !"#	(&'.")	 !!	($%.')	

Med	(&.(	–	!.##)	 !"	("%.')	 !"#	(!&.&)	 !"#	(&!.!)	 !"	(%.')	

High	('	or	
more)	

!"	(%&.()	 !"!	(%!.')	 !!"	(%&.&)	 !"	(%.%)	

EPANE	Index	
Total	Score	b	

Low	(less	than	-)	 !"	(%&.()	 !"#	(!#.')	 !!	($!.&)	 !"	(%%.")	

Med	(&.(	–	!.##)	 !!"	(%&.&)	 !"#	(&!.#)	 !"#	(&'.))	 !"	(%&.!)	

High	('	or	
more)	

!"	(%&.&)	 !"!	(%!.')	 !!"	(%!.!)	 !"	(%.')	

Potential	covariates	

Main	type	of	
childcare	at	
!"	months	c	

*	(+%	s.d.	
only)	

Privately-owned	
centre	

!"	(%&.()	 !"#	("&.()	 !"#	(##.")		 !"	(%&.!)	

Community-
based	centre	

!"	(%%.')	 !"!	(!%.')	 !!"	(%&.&)	 !"	(%.')	

Kindergarten	 !"	(%".%)	 !"#	(!&.()	 !"	(%&.")		 !"	(".")	

Playcentre	d	 !"	("%.")	 !	 -	 -	
	 	



Chapter	)	–	The	effect	of	ECE	environments	on	preschool	body-size	

	

	 !"#	

Ratio	of	
children	to	
teachers	e	

*	(+%	s.d.	
only)	

Low	(&:(	or	less)	 !"	(%&.()	 !"#	(#!.!)	 !"	(%&.()	 !!	($.&)	

Med	(&:(	to	&:+)	 !!"	(%%.')	 !"#	(!&.#)	 !"#	(#&.()	 !"	(%&.&)	

High	(':')	or	
more)	

!!	($%.')	 !"#	(&'.))	 !"#	("!.')	 !"	(%.%)	

Proportion	of	
fully	
qualified	
teachers	e	

Low	(&'%	or	
less)	

!"	(%!.%)	 !!"	(!%.')	 !"	(%&.()	 !"	(!%.')	

Med	(&'%-!"%)	 !"	(%".')	 !"#	(!&.")	 !"!	(%&.()		 !"	(%&.()	

High	('(%	or	
more)	

!"#	(&'.))	 !!"	(%&.")	 !"#	(&#.()	 !"	(%.')	

Provides	food	
daily	e		

**	(+%	s.d.)	

No	 !!"	(%&.()	 !""	("#.")	 !!"	(%".')	 !"	(%.')	

Yes	 !"#	(#&.")	 !"#	(&#.()	 	!"#	(&".()		 !"	(%&.")	

Other	service-level	descriptive	variables	

District	
Health	Board	
region	c	

*	(+%	s.d.)	

**	(+%	s.d.)	

Auckland	 !!	($%.')	 !"#	(&'.))	 !"	(%&.()	 !"	(%.')	

Counties	
Manukau	

!"#	("#.%)	 !"#	(!&.()	 	!"#	(&&.")	 !"	("%.")	

Waikato	 !"	("%.")	 !"#	(&'.!)	 !"	(%!.')	 !"	(%.')	

Total	 	 !"#	(&'')	 !"#	(&'')	 !"#	(&'.))	 !"	(%&.&)	

Notes:	*	p-value<'.)	(threshold	to	go	into	model	if	potential	covariate),	**p-value<'.'),	***p-value<'.'),	
p-values	relate	to	BMI	z-score	+(	or	more	and	+-	or	more	unless	otherwise	specified.	

a. Defined	using	BMI	z-score	+(	or	more,	or	++	or	more	(overweight	or	obese)	standard	
deviations	from	the	WHO	Reference	population.	Statistical	associations	tested	using	
Pearson’s	chi-square,		

b. Health-Promoting	Early	Education	Environment	Index;	summary	score	of	variables	about	
nutrition	and	activity	environments	within	services.	

c. From	Ministry	of	Education	ECE	Directory;	no	missing	data	for	type	or	DHB	
d. Children	attending	parent-run	Playcentres	in	the	matched	sample	(n=1)	were	not	included,	

and	Kōhanga	Reo	Māori	immersion	centres	(n=-)	have	been	classified	as	community-based	
centres	due	to	similar	centre	and	child	characteristics	

e. Self-reported	by	manager	or	head	teacher	of	service;	no	missing	data	

	

Adjusted	 associations	 between	 early	 education	 characteristics	 and	 child	 body	

size	at	four	years	old	

There	was	wide	variation	 in	the	mean	BMI	z-score	 for	each	service.	Mean	BMI	z-score	varied	

more	within	than	between	early	education	services;	the	standard	deviation	of	mean	BMI	z-score	

between	early	 education	 services	was	2.4	 (min	 -!.#,	max	).*),	 and	within	early	 education	was	

!.#	(min	-!.#,	max	).*).	The	intraclass	correlation	in	the	empty	model	:	(Table	#),	sometimes	

referred	 to	 as	 the	 unconditional	 ICC,	 was	 *.*,.	 The	 ICC	 reduced	 to	 *.*6	 once	 service-level	

characteristics	were	entered	into	the	model.		
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None	of	the	ECE	service-level	characteristics	had	an	independent	statistically	significant	effect	

on	 child	 BMI	 z-score,	 as	 shown	 in	 Model	 0	 (Table	 !").	 A	 main	 prioritized	 ethnic	 group	 of	

Pacific	or	Māori,	a	mother	without	a	university	qualification,	high	neighbourhood	deprivation	

and	being	male,	were	all	independently	associated	with	a	higher	BMI	z-score	at	)*	months	of	

age	(p-value	of	<(.(*).	The	LR	Test	vs	linear	regression	p-value	model	statistic	shows	that	using	

a	multi-level	model	does	not	produce	more	information	than	a	simple	linear	regression	would,	

once	all	 the	child-level	 characteristics	are	added	 in	Model	0	 (Table	!").	The	association	with	

BMI	 z-score	 is	 heavily	 impacted	 by	 ethnicity	 and	 socioeconomic	 position.	 The	 AIC	 and	 BIC	

show	 that	Model	,	 is	 the	best-fit	model.	Heteroskedasticity	was	not	 found	 (Appendix	))	 and	

there	were	no	interaction	effects	found	between	home	neighbourhood	deprivation	and	EPANE	

Total	Index	Score,	nor	between	ethnic	group	and	EPANE	Total	Index	Score.	

A	 subgroup	 analysis	 repeating	 the	multilevel	 linear	models	 with	 ,-,	 children	 in	 11	 services	

with	high	EPANE	scores	 (of	1	or	more)	also	 showed	no	effect	of	 centre	characteristics,	but	a	

higher	 ICC	of	+.-..	Similarly,	a	subgroup	analysis	with	.<+	children	who	attended	their	main	

childcare	 service	 for	 ./	hours	 or	more	 (as	 opposed	 to	 5/	 hours	 of	more	 in	 the	main	model)	

spread	over	**+	services	showed	no	effect	of	centre	characteristics	and	a	higher	ICC	of	(.*+	(data	

not	shown).	

A	 multilevel	 logistic	 regression	 model	 of	 overweight/obesity	 showed	 similar	 results	 to	 the	

model	 with	 BMI	 z-score	 (Table	 !").	 However,	 in	 this	 model	 children	 attending	 community-

based	 centres	 had	 a	 lower	 risk	 of	 being	 overweight	 or	 obesity	 compared	 to	 children	 in	

privately-run	 centres	 (".$%,	 CI	 !.#$-!.##),	 after	 adjustment	 for	 centre,	 child	 and	 home	 level	

characteristics	that	was	close	to	the	level	of	statistical	significance	(p-value	of	).)+).	There	was	

no	higher	odds	of	being	overweight	or	obese	 for	boys	or	Māori	 in	 the	model,	but	children	of	

Pacific	ethnicity,	 living	 in	an	area	of	high	deprivation,	or	having	mother	without	a	university	

degree,	were	again	statistically	associated	with	higher	risk	of	overweight	or	obesity	(Table	!").
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Table	!":	Association	of	ECE	centre-	and	child-level	characteristics	with	body	size	
(mean	BMI	z-score)	at	*+	months		

	 Model	'	 Model	'	

Coefficient	(+,%	CI)	

Model	'	

Coefficient	(+,%	CI)	

Early	childhood	education	level	covariates	

EPANE	Total	Index	Score	 -!.!#	(-!.#$–!.#!)		 !.!!	(-!.!#–!.!#)	

Main	type	of	
childcare	at	+,	
months	

Privately-owned	centre	 Reference	group	 Reference	group	

Community-based	centre	 -!.!#	(-!.#$–!.#$)		 -!.#!	(-!.#$–!.!#)		

Kindergarten	 -!.#!	(-!.#!–!.#$)		 -!.!#	(-!.#$–!.##)	

Ratio	of	teachers	to	
children		

Low	(&:(	or	less)	 Reference	group	 Reference	group	

Med	(&:(	–	!:#)	 !.!#	(-!.#$–!.#$)		 !.!#	(-!.#$–!.#!)	

High	(':')	or	more)	 !.#$	(-!.!#–!.#$)		 -!.!#	(-!.##–!.#$)	

Provides	food	daily	to	children!	 !.#$	(-!.!#–!.##)	 !.#!	(-!.!#–!.#$)	

Child	and	family	characteristics	

Sex	 Male	 	 Reference	group	

Female	 	 *	-!.#$	(-!.#$–	-!.!#)	

Prioritized	ethnic	
group	

European/Other	 		 Reference	group	

Māori	 	 **	!.#$	(!.!'–!.#$)	

Pacific		 	 ***	#.%&	(#.&#–!.#$)	

Asian	 	 *	-!.#$	(-!.#!–	-!.!#)	

Home	
neighbourhood	
deprivation	

Low	deprivation	 	 Reference	group	

Medium	deprivation		 	 !.!#	(-!.#$–!.#$)	

High	deprivation	 	 *	#.%#	(#.#%–!.#$)	

Maternal	highest	
level	of	education	

No	university	qualification	 	 Reference	group	

Bachelor’s	degree	or	higher	 	 ***-!.#$	(-!.#$–	-!.#!)	

Bedtime	at	)*	
months	

Before	'pm	 	 Reference	group	

!pm	or	later	 	 !.!#	(-!.#$–!.!#)	

Screen-use	at	'(	
months	

Less	than	)	hours	a	day	 	 Reference	group	

!	or	more	hours	a	day	 	 !.!#	(-!.!#–!.#$)	

Model	statistics	

Variance	 Centre	level	 !.!#$	 !.!#$	 Close	to	(	

ICC	 	 !.!#$	 !.!#$	 	Close	to	(	

Model	fit	statistics	 Wald	test	x!(d.f.)	 !.!#	 !.#$	 !"#.%&	

Probability	>chi-
square	

!.##	 !.##	 <"."""$	

LR	Test	vs	linear	
regression	p-
value	

!.!!#	 !.!!#$	 Close	to	(	

Deviance	 !"#$.$	 !"#".%	 !""#".%	
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AIC	 !"#".%	 !"#!.#	 !"##.%	

BIC	 !"#$.&	 !"!".$	 !"#$.&	

Notes:	 EPANE	 Index,	 Early	 education	 Physical	 Activity	 and	 Nutrition	 Environment;	 CI,	 confidence	
interval;	 SE,	 standard	 error;	 LR,	 least	 squares	 regression;	 AIC,	 Akaike's	 information	 criterion;	 BIC,	
Bayesian	information	criterion;	*p-value<'.');	**p-value<'.'),	***p-value<'.'')	

Model	':	empty	model	predicting	BMI	from	service	and	individual	levels.	

Model	':	)*+	children	in	12+	centres,	adding	early	education	service-level	variables	

Model	':	)'*	children	in	01'	centres,	adding	child/home-level	variables	

	

Table	!":	Association	of	ECE	centre-	and	child-level	characteristics	with	overweight	or	
obesity	(BMI	z-score	>	#	s.d.)	at	%&	months		

	 Model	'	 Model	'	

Odds	ratio	(+,%	CI)	

Model	'	

Odds	ratio	(+,%	CI)	

Early	childhood	education	level	covariates	

EPANE	Total	Index	Score	 !.#$	(#.'(-!.#$)		 !.#$	(#.'(-!.#!)		

Main	type	of	
childcare	at	+,	
months	

Privately-owned	centre	 Reference	group	 Reference	group	

Community-based	centre	 !.#$	(!.'(-!.!#)			 !.#$	(!.'(-!.##)			

Kindergarten	 !.#$	(!.'(-!.#$)		 !.#$	(!.'(-!.##)		

Ratio	of	teachers	to	
children		

Low	(&:(	or	less)	 Reference	group	 Reference	group	

Med	(&:(	–	!:#)	 !.#$	(!.'!-!.##)		 !.#$	(!.'(-!.#$)		

High	(':')	or	more)	 !.#$	(#.'(-!.#$)		 !.#$	(!.'(-!.!#)		

Provides	food	daily	to	children	 !.#$	($.'(-!.##)		 !.#!	(&.'!-!.#!)		

Child	and	family	characteristics	

Sex	 Male	 	 Reference	group	

Female	 	 !.#$	(!.'(-!.!!)		

Prioritized	ethnic	
group	

European/Other	 		 Reference	group	

Māori	 	 !.#$	('.($-!.#$)		

Pacific		 	 ***!.!#	(&.'(-!.#$)		

Asian	 	 !.#$	(!.'(-!.!#)		

Home	
neighbourhood	
deprivation	

Low	deprivation	 	 Reference	group	

Medium	deprivation		 	 !.#$	('.$(-!.#$)		

High	deprivation	 	 **!.#$	(!.!$-!.#$)		

Maternal	highest	
level	of	education	

No	university	qualification	 	 Reference	group	

Bachelor’s	degree	or	higher	 	 *!.#$	(!.'!-!.#$)		

Bedtime	at	)*	
months	

Before	'pm	 	 Reference	group	

!pm	or	later	 	 !.#!	(!.&'-!.#$)		

Screen-use	at	'(	
months	

Less	than	)	hours	a	day	 	 Reference	group	

!	or	more	hours	a	day	 	 !.#$	(#.'(-!.#!)		
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Model	statistics	

Variance	 Centre	level	 !.##		 !.#$	 Close	to	(		

ICC	 	 !.!#$		 !.!"#	 	Close	to	(	

Model	fit	statistics	 Wald	test	x!(d.f.)	 		 !.#!			 !".$"		

Probability	>chi-
square	

		 !.#$		 !		

LR	Test	vs	linear	
regression	p-
value	

!.!!#		 !.!!#		 <".""$		

AIC	 !!"#.%		 !!"#.%		 !"#$.&		

BIC	 !!"!.$		 !"#$.&		 !!"#.%		

Notes:	 CI,	 confidence	 interval;	 SE,	 standard	 error;	 AIC,	 Akaike's	 information	 criterion;	 BIC,	 Bayesian	
information	criterion;	*p-value<'.');	**p-value<'.'),	***p-value<'.'')	

Model	':	empty	model	predicting	overweight/obesity	from	service	and/or	child/home	level	

Model	':	)*+	children	in	12+	centres,	adding	early	education	service-level	variables	

Model	':	)'*	children	in	01'	centres,	adding	child/home-level	variables	
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Discussion 

This	study	used	a	subsample	from	a	large	cohort	study	to	explore	if	aspects	of	the	nutrition	and	

physical	activity	environments	 (resources,	policy	and	practices)	 in	ECE	settings	at	)*-months	

were	 associated	 with	 child	 body	 size	 at	 12-months	 of	 age.	 The	 original	 hypothesis	 of	 a	

‘protective’	 effect	 of	 health-promoting	 ECE	 services,	 which	would	 have	 been	 confirmed	 by	 a	

negative	 association	 between	 EPANE	 Index	 scores	 and	 body	 size,	 has	 not	 been	 supported.	

Instead,	being	Pacific	ethnicity,	having	a	mother	that	did	not	attend	university	or	 living	in	an	

area	of	high	deprivation,	all	independently	increased	the	risk	of	overweight	or	obesity	in	early	

childhood,	regardless	of	ECE	environment.	This	may	be	a	true	null	finding,	or	there	could	be	a	

true	significant	effect	obscured	by	a)	measurement	error	in	the	EPANE	index	summarizing	the	

ECE	 environment,	 caused	 by	 a	 lack	 of	 heterogeneity,	 and/or	 missing	 variable	 bias	 b)	

unmeasured	differences	in	exposure	to	the	ECE	environment,	or	c)	insufficient	power	caused	by	

a	low	sample	size.		

The	 only	 other	 similar	 study	 to	 assess	 the	 nutrition	 and	 activity	 environment	 within	 early	

education	services	did	find	statistically	significant	associations	between	a	‘healthy’	environment	

and	BMI	at	).+	years	of	age	(Sisson	et	al	,-./b).	Sisson	et	al.	(-./0)	used	linear	regression	and	

generalized	estimating	equations	to	account	 for	clustering	of	34	children	within	77	services	 in	

Oklahoma	 (*+%	American	 Indian	 ethnicity,	 89%	 overweight).	 Nutrition	 and	 activity	 policies	

and	practices	were	assessed	over	 two-days	using	 the	validated	EPAO	 tool,	which	would	have	

been	more	accurate	than	the	self-report	survey	tool	employed	in	the	present	study.	They	found	

the	 total	 environment,	 plus	 nutrition	 and	 physical	 activity	 scores	 separately,	were	 associated	

with	 lower	 BMI	 percentile,	 which	 were	 no	 longer	 significant	 after	 centre-level	 adjustments	

(proportion	of	American	 Indian	children,	 years	of	operation,	 roll	 size,	director’s	 education	or	

teacher	education).	The	study	did	not	adjust	for	child	and	family-level	characteristics.	

Another	 similar	 study	 employed	multilevel	modelling	 to	 explore	 the	 ecological	 influences	 of	

home,	kindergarten	and	community	on	early	childhood	obesity	was	Boonpleng	et	al.	!"#$.	They	

used	 data	 from	 ,-..	 children	 from	 the	 Early	 Childhood	 Longitudinal	 Study	 Birth	 Cohort	

(ECLS-B)	 attending	 +,-.	 school	 in	 455	 counties	 in	 the	 US.	 The	 models	 contained	 a	 large	

number	of	child	and	home-level	characteristics	but	only	a	 few	early	education	characteristics	

(type,	 roll,	 ratio	 and	 location)	 and	no	measures	 of	 the	 nutrition	 and	 activity	 environment	 in	

ECE.	 Boonpleng	 et	 al.	 found	 that	 variations	 in	 childhood	 overweight	 and	 obesity	 between	

school	 and	 community	 levels	 could	 be	 explained	 by	 the	 child’s	 family	 level	 factors,	with	 the	

home	 environment	 explaining	 the	 largest	 amount	 of	 variance	 in	 childhood	 overweight	 and	

obesity	 at	 kindergarten	 entry.	 This	 study	 found	 an	 ICC	 of	 6.78,	 suggesting	 that	 the	 ECE	
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environment	explained	/0%	of	a	child’s	weight	status	even	after	controlling	 for	 the	child	and	

family	factors	(Boonpleng	et	al	$%&').		

A	high	ICC	suggests	that	school-	(or	ECE	service-)	level	characteristics	may	be	having	an	effect	

on	 BMI,	 as	 overweight	 could	 then	 be	 predicted	 by	 characteristics	 of	 the	 school	 as	 well	 as	

characteristics	of	the	child	(Shackleton	et	al	-./0).	The	unconditional	intraclass	correlation	in	

the	present	study	was	...0,	indicating	that	0%	of	the	variation	in	child	body	size	at	<=	months	

could	be	attributed	to	their	early	education	environment.	This	ICC	is	smaller	than	in	the	ECLS-

B	 study	 (Boonpleng	 et	 al	 !"#$)	 but	 larger	 than	 the	 ICC	 found	 at	 baseline	 in	 Australian	

interventions	 conducted	 in	 primary	 school-level	 children	 (,.,.	 in	 the	 Be	 Active	 Eat	 Well	

intervention	at	baseline	 (Johnson	et	al	,-.,))	and	secondary	school	 (....0	 in	 It’s	Your	Move	

(Millar	 et	 al	 #$%%)).	The	ECE	environment	may	be	a	more	 successful	 environment	 for	obesity	

prevention	 interventions	 than	 schools,	 but	 it	 should	 be	 noted	 that	 the	 ICCs	 for	 education	

environments	 are	 much	 lower	 than	 the	 variance	 attributable	 to	 home	 environments	 in	 all	

studies.	

A	 recent	 synthesis	 of	 systematic	 reviews	 on	 dietary	 and	 physical	 activity	 interventions	 in	

childcare	concluded	that	a	reduction	in	childhood	obesity	was	possible	through	interventions	

in	 early	 education	 settings,	 although	 effect	 sizes	 were	 modest	 for	 physical	 activity	 and	

equivocal	for	dietary	interventions	(Stacey	et	al	*+,-).	The	review	identified	the	most	promising	

policies	 and	 practices	 from	 the	 literature:	 reducing	 playground	 density,	 portable	 play	

equipment,	 opportunities	 for	 structured	 physical	 activity,	 childcare	 staff	 training	 in	 physical	

activity,	 improving	 nutrition	 policies	 and	 food	 provision,	 and	 involving	 parents	 in	 nutrition	

interventions.	The	present	study	suggests	that	these	components	should	be	targeted	to	services	

with	high	proportions	of	children	from	low	socio-economic	areas,	Māori	and	Pacific	children,	

and	those	who	provide	food	to	children	in	their	care.		

However,	it	should	be	noted	that	overweight	and	obesity	in	children	are	not	concentrated	in	a	

small	number	of	early	education	services.	In	this	study	child	body	size	varied	more	within	than	

between	services,	suggesting	that	any	targeted	interventions	would	need	to	be	complemented	

by	universal	 obesity	prevention	measures	 (e.g.	 licensing	 regulations,	 guidelines	or	 self-review	

criteria)	rolled	out	across	the	ECE	sector.	This	echoes	Professor	Marmot’s	call	for	‘proportionate	

universalism’	to	counter	the	socioeconomic	gradient	in	health	inequalities,	that	is,	policies	that	

include	everyone	but	with	effort	proportionate	to	need	(Marmot	#$%&).	The	Cochrane	Review	

of	obesity	prevention	 interventions	 for	 children	concluded	 that	we	know	enough	about	what	

works:	 “Childhood	 obesity	 prevention	 research	 must	 now	 move	 towards	 identifying	 how	

effective	intervention	components	can	be	embedded	within	health,	education	and	care	systems	

and	achieve	long	term	sustainable	impacts”	(Waters	et	al	*+,,	[emphasis	added])	.		
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Research	 from	Australia	 (De	Silva-Sanigorski	et	al	./0/;	 Johnson	et	al	./0.;	Millar	et	al	./00)	

and	 the	 US	 (Frongillo	 et	 al	 -./0;	 Bleich	 et	 al	 *+,-;	 Economos	 et	 al	 *+,-)	 indicate	 that	

reductions	 in	 childhood	 obesity	 occur	 in	 areas	 with	 comprehensive	 community-level	

interventions,	targeting	many	distinct	nutrition	and	activity	behaviours	including	ECE/school-

level	factors.	The	Romp	and	Chomp	obesity	prevention	intervention,	targeting	all	under-!-year-

olds	in	Geelong,	Australia,	using	multiple	strategies	in	multiple	areas	including	kindergartens.	

Romp	and	Chomp	achieved	a	reduction	in	the	prevalence	of	overweight/obesity	three	and	five	

times	more	(in	the	,	year	olds	and	1.3	year	olds,	respectively)	than	in	the	comparison	sample	

who	were	exposed	to	subtle	rather	than	direct	health	promotion	activities	(De	Silva-Sanigorski	

et	 al	 &'(').	 New	 York	 City	 attributes	 its	 decline	 in	 childhood	 obesity	 to	 increased	 media	

attention	 of	 the	 issue	 with	 ongoing	 promotion	 of	 key	 public	 health	messages,	 reinforced	 by	

nutrition	 standards	 for	 food	 served	 and	 increased	 physical	 activity	 in	 daycare	 centres	 and	

schools	(Farley	and	Dowell	./01).	NZ’s	community-based	obesity	prevention	initiative	Healthy	

Families	 focuses	 on	 community-driven	 solutions	 to	 locally	 identified	 needs	 and	 is	 currently	

piloted	 in	 ten	 locations	 around	 the	 country	 (Healthy	 Families	 NZ	 /012).	 The	 evaluation	 is	

underway	 and	 it	 is	 not	 yet	 clear	 the	 role	 that	 the	 ECE	 sector	 has	 played,	 or	 if	 the	 sum	 of	

interventions	have	been	effective	in	reducing	prevalence	of	overweight	and	obesity.	

The	strengths	of	the	present	study	were	the	large	number	of	variables	available	to	describe	the	

nutrition	and	activity	environment	within	the	early	education	services,	and	the	sizeable	sample	

with	which	to	perform	the	analyses.	However,	it	is	likely	that	measurement	error	in	the	EPANE	

Index	 summarizing	 the	 ECE	 environment	 caused	 by	 a	 lack	 of	 heterogeneity	 and/or	 missing	

variable	bias	obscured	a	true	effect	of	the	ECE	environment	on	child	body	size.	The	distribution	

of	EPANE	Index	scores	was	close	to	normal	in	the	matched	subsample	(skewness	-!.##,	kurtosis	

!.#$)	but	there	was	a	small	standard	deviation	around	the	mean	of	$.&	(s.d.	*.+&).	This	would	

have	made	it	difficult	for	the	models	to	differentiate	between	scores	(a	lack	of	heterogeneity).	

The	 relatively	 small	 change	 in	 ICC	 between	 the	 null	 model	 and	 model	 8	 which	 contained	

centre-level	characteristics	suggests	 that	 there	are	other	characteristics	of	 the	early	education	

setting	that	impact	on	BMI;	providing	evidence	of	missing	variable	bias.		

There	 are	 several	 possible	 variables	missing	 from	 the	 analyses.	 There	were	 no	 dietary	 intake	

data	in	home	or	early	education	setting,	both	of	which	are	plausibly	associated	with	BMI.	It	is	

also	 probable	 that	 there	 was	 an	 interrelationship	 between	 the	 home	 and	 early	 education	

environments	not	measured	in	this	study.	Gubbels	et	al.	("#$%b)	state	that	home	and	childcare	

environments	form	a	‘mesosystem’	influencing	child	nutrition	and	activity	behaviours	and	that	

this	 type	 of	 interaction	 analyses	 is	 a	 key	 area	 for	 future	 research.	The	health	 or	 body	 size	 of	

teachers	 within	 the	 early	 education	 environments	 was	 also	 missing	 from	 the	 present	 study.	
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Research	 in	 the	 US	 found	 early	 education	 workers	 had	 higher	 than	 average	 health	 risks,	

including	 excess	 weight	 (with	 over	 half	 having	 obesity),	 insufficient	 activity,	 poor	 diet,	

inadequate	 sleep	 and	 depression;	 all	 found	 to	 be	 related	 to	 low	wages,	 long	 hours,	 high	 job	

demands	and	 low	 job	control.	Although	a	similarly	detailed	study	has	not	been	conducted	 in	

NZ,	the	working	conditions	appear	analogous	to	the	US	(Gibbons	et	al	-./0)	and	the	union	for	

early	 education	 teachers	 NZEI	 Te	 Riu	 Roa	 is	 currently	 campaigning	 for	 gender	 pay	 equity,	

arguing	 that	 early	 education	 teachers	 are	 paid	 low	 because	 it	 is	 a	 caring	 role	 traditionally	

performed	 by	 women.	 Indicators	 of	 teacher	 role	modelling	 were	 included	 in	 the	 nutrition	

practices	domain	of	the	EPANE	index	in	this	study,	but	the	wider	relationship	between	teacher	

wellbeing	and	child	wellbeing	was	not	explored	and	is	an	area	ripe	for	further	research.	

A	 further	 limitation	 of	 this	 study	was	 the	 inability	 to	 consider	 longitudinal	 exposure	 to	 ECE	

environments.	 The	 variable	 of	 usual	 hours	 of	 attendance	 at	 45	 months	 of	 age	 was	 used	

(including	only	those	children	with	more	than	45	hours	a	week	in	the	ECE	service	at	this	one	

point	in	time),	but	an	audit	of	participation	across	the	preschool	years	in	the	Growing	Up	in	NZ	

study	 was	 not	 completed	 in	 time	 to	 be	 included	 in	 these	 analyses.	 A	 recent	 review	 of	

longitudinal	studies	of	childcare	in	the	first	two	years	of	life	included	./	studies	where	obesity	

outcome	 measurements	 were	 obtained	 at	 01-!"	 months-of-age,	 &&	 (()%)	 of	 which	 found	 no	

significant	association,	and	-	(/0%)	finding	significant	positive	associations	(Costa	et	al	*+,-).	

Early	 initiation	 of	 formal	 ECE	 can	 result	 in	 a	 discontinuation	 of	 breastfeeding	 and	 early	

introduction	of	solids,	both	of	which	are	associated	with	increased	risk	of	overweight.	Another	

review	stated	that	centre-based	care	before	+	years	of	age	was	associated	with	an	increased	risk	

of	overweight	and	obesity	up	 to	age	 45	years	of	age,	based	on	 three	high-quality	 longitudinal	

studies	(Black	et	al	*+,-).	Further	research	on	the	effect	of	infant	and	toddler	environments	in	

ECE	is	required.	

	

Conclusion 

This	study	explored	factors	that	contribute	to	overweight	and	obesity	in	preschool	children,	

using	multilevel	models	to	disentangle	the	effect	of	child/family-level	characteristics	from	early	

education	characteristics.	Features	of	the	nutrition	and	activity	environments	in	ECE	services	

were	summarized	in	an	index	with	five	domains	containing	variables	about	resources	and	

policy,	practices,	and	relational	attributes.	The	empty	model	found	that	7%	of	the	variation	in	

child	BMI	at	,-	months	of	age	could	be	attributed	to	the	early	education	setting.	However,	

there	were	no	associations	between	body	size	and	any	of	the	measured	variables	in	the	early	

education	settings,	and	it	is	probable	that	the	study	did	not	measure	important	variables	of	
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interest	in	the	early	education	setting	and/or	that	there	was	a	lack	of	heterogeneity	in	the	index	

created.	Being	Pacific	ethnicity,	having	a	mother	that	did	not	attend	university,	and	living	in	an	

area	of	high	deprivation	all	independently	increased	the	risk	of	overweight	in	early	childhood,	

regardless	of	ECE	environment.	This	research	has	provided	important	learnings	for	future	

investigations	of	the	influence	of	early	education	environments	on	child	BMI.	
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Chapter 9: Concluding discussion 

Introduction 

Working	 to	 halt	 the	 rise	 in	 childhood	 overweight	 and	 obesity	 will	 require	 political	 will	 and	
investment	 to	 ensure	 adequate	 regulatory	 oversight	 and	 accountability	 of	 commercial	
interests,	as	well	as	institutional	investment	to	strengthen	capacities	and	change	social	norms.	
However,	 these	 investments	 will	 reduce	 the	 future	 financial	 burden	 on	 already	 taxed	 health	
systems	and	ensure	optimal	growth	for	a	healthy	and	productive	population.			

(World	Health	Organization	2345)	

	

This	 thesis	 assessed	 the	 potential	 of	 early	 education	 services	 to	 assist	 with	 obesity	

prevention,	 particularly	 through	 improving	 their	 own	nutrition	 and	 activity	 environments.	

This	 chapter	 begins	 with	 a	 consideration	 of	 whether	 early	 education	 environments	 are	 a	

promising	setting	for	the	prevention	of	childhood	obesity,	given	the	null	findings	presented	

in	 the	previous	 chapter.	The	 large	 influence	of	 the	 family	 and	home	environment	on	early	

childhood	overweight	is	discussed,	and	a	role	for	ECE	services	in	working	in	partnership	with	

families	and	communities	is	promoted.	A	baseline	scorecard	for	NZ	meeting	the	new	WHO	

recommendations	 for	 childhood	 obesity	 prevention	 is	 then	 presented,	 and	 general	

implications	for	the	future	of	childhood	obesity	prevention	in	NZ	are	discussed.	

Key	 findings	 are	 then	 reviewed	 from	 the	 survey	 of	 NZ’s	 early	 education	 nutrition	 and	

physical	activity	environments	for	2-	and	%-year-old	NZ	children.	Results	are	highlighted	by	

service	type	for	ease	of	use	by	the	sector	in	Appendix	),	and	general	priority	areas	for	action	

and	the	implications	of	the	research	for	the	ECE	and	public	health	sectors	are	outlined.	We	

might	 expect	 that	 positive	 changes	 have	 occurred	 in	 ECE	 environments	 in	 the	 three-year	

period	 since	 the	 survey,	 due	 to	 the	 release	 of	 the	Childhood	Obesity	 Plan.	New	 initiatives	

related	to	ECE,	including	those	outlined	in	the	Childhood	Obesity	Plan,	are	briefly	appraised.	

The	 thesis	 ends	 with	 a	 consideration	 of	 the	 impact	 to	 date	 of	 the	 thesis,	 strengths	 and	

limitations	of	the	research,	and	recommendations	for	future	research.	Finally,	the	underlying	

principles	 of	 universal	 child	 rights	 to	 nutritionally-adequate	 food,	 active	 play	 and	 good	

health	 are	 evoked,	 which	 would	 ensure	 a	 reduction	 in	 the	 currently	 inequitable	 rates	 of	

childhood	overweight	and	obesity	in	NZ.	
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Is early childhood education a promising setting for prevention of 

childhood obesity? 

A	 main	 aim	 of	 the	 thesis	 was	 to	 quantify	 the	 effect	 of	 early	 education	 environments	 on	

preschool	body	size,	and	in	doing	so,	determine	if	health-promoting	ECE	settings	assist	with	

childhood	obesity	prevention.	Analyses	designed	to	meet	this	aim	and	presented	in	Chapter	

!,	 showed	 no	 statistical	 association	 between	 measures	 of	 nutrition-	 and	 activity-related	

policies	and	practices	in	a	.	year	old	child’s	early	education	environment	and	their	body	size	

at	$	years	old.	Instead,	being	male,	identifying	as	Pacific	or	Māori	ethnicity,	having	a	mother	

that	did	not	 attend	university,	 and	 living	 in	 an	 area	of	high	deprivation,	 all	 independently	

increased	the	risk	of	overweight,	regardless	of	ECE	environment.	The	ECE	setting	was	found	

overall	to	contribute	to	.%	of	variation	in	body	size	at	5	years	of	age,	but	the	quality	of	policy	

and	practices	regarding	nutrition	and	activity	were	not	significantly	part	of	this	contribution.	

It	 is	 possible	 that	 this	 result	 reflects	 missing	 variables	 (particularly	 dietary	 intake	 or	 staff	

wellbeing)	 and/or	 a	 lack	 of	 heterogeneity	 or	 specificity	 in	 the	 EPANE	 index	 used	 to	

summarise	ECE	environments.	However,	it	is	also	possible	that	this	is	a	true	null	finding.	As	

one	 of	 only	 two	 studies	 to	 investigate	 this	 relationship	 to	 date,	 there	 is	 a	 need	 for	 future	

studies	to	clarify	these	findings.		

The	 large	 influence	 of	 the	 family	 and	 home	 environment	 on	 early	 childhood	 overweight,	

shown	in	Chapter	+	and	consistently	in	other	studies,	necessitates	partnership	with	parents	

and	family/whānau	in	obesity	prevention	activities	to	ensure	success	(Hesketh	and	Campbell	

!"#").	 A	 review	 of	 parental	 involvement	 in	 ECE	 interventions	 found	 that	 weak	 parental	

components	contributed	to	some	interventions	with	poor	outcomes	or	limited	effect	(Morris	

et	al	&'()).	One	study	 in	the	review	assessed	outcomes	across	both	home	and	ECE	setting,	

finding	that	parents	who	participated	in	the	intervention	had	children	with	greater	changes	

in	dietary	and	physical	activity	habits,	and	that	parents	with	the	most	satisfaction	with	the	

ECE	 programme	 had	made	 changes	 in	 their	 home	 practices	 (Natale	 et	 al	 $%&').	 Analyses	

presented	 in	 Chapter	 -	 of	 the	 thesis	 showed	 no	 relationship	 between	 nutrition-related	

behaviours	in	the	home	and	early	education	settings,	suggesting	that	there	may	not	be	any,	

or	 perhaps	merely	 ineffective,	 communication	between	parents	and	ECE	 staff	 in	NZ	about	

nutrition-related	 behaviours.	 ECE	 managers	 and	 head	 teachers	 reported	 that	 ‘a	 lack	 of	

support	 from	 parents	 and	 families’	 was	 their	 biggest	 barrier	 to	 promoting	 healthy	 eating	

(Chapter	*	and	in	the	Education	Review	Office	report	(!"#$)).	There	is	a	clear	need	to	assist	

ECE	managers,	teachers	and	staff	about	how	to	build	constructive	shared	values	and	norms	

with	families	on	this	issue.		
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Healthy	environments	in	early	education	can	inspire	and	support	parental	efforts	to	provide	

healthy	 food	 and	 activity	 opportunities,	 and	 encourage	 change	 in	 societal	 norms	 around	

eating	and	movement	more	generally;	creating	a	“lighthouse	effect	for	healthy	eating	which	

shines	 far	 beyond	 the	 school	 gates”	 (Swinburn	 *+,-).	 The	 Under	 *	 Energize	 pilot	

intervention	in	four	communities	in	the	Waikato,	where	health	promoters	worked	with	ECE	

services	 to	 improve	nutrition	and	activity	had	no	effect	on	 the	proportion	of	children	with	

obesity	over	the	first	three	years	of	the	intervention,	although	they	did	see	improvements	in	

tooth	 decay,	 which	 suggests	 health	 promotion	 messages	 were	 having	 some	 impact	 on	

reducing	sugary	drink	consumption	which	was	one	of	the	main	messages	of	the	programme	

(Rush	et	al	+,-.).	Rush	et	al.	(*+,-)	state	the	intervention	was	“a	small	but	arguably	effective	

part	of	 the	system	approach	 that	 is	 required	 to	 improve	health	 for	children.”	 Interventions	

improving	nutrition	and	activity-related	policies	and	practices	within	ECE	services	generally	

result	 in	a	small	or	no	effect	on	body	size	(Hesketh	and	Campbell	1232;	Stacey	et	al	1238).	

However,	 even	 though	 the	 early	 education	 environment	 has	 only	 a	 small	 effect	 on	 the	

prevalence	of	obesity,	it	is	still	an	important	setting	for	obesity	prevention	activities,	whereby	

ECE	 services	 can	 support,	 and	 at	 the	 very	 least	 not	 undermine,	 the	 home	 setting	 (World	

Health	Organization	/01/).	

	

The WHO’s Ending Childhood Obesity recommendations 

In	January	)*+,	the	World	Health	Organization	released	the	final	report	of	 its	Commission	

on	Ending	Childhood	Obesity	 (ECHO).	The	report	urged	governments	 to	 “take	 leadership”	

and	 for	 “all	 stakeholders	 to	 recognize	 their	moral	 responsibility	 in	 acting	 on	 behalf	 of	 the	

child	 to	 reduce	 the	 risk	 of	 obesity”	 (World	 Health	 Organization	 *+,-).	 It	 contained	 four	

recommendations	specifically	related	to	ECE,	and	three	further	recommendation	for	schools	

which	are	arguably	also	applicable	to	ECE	in	NZ.		

The	 following	 scorecard	 (Table	 ())	 presents	 a	 baseline	 for	NZ’s	 implementation	 of	WHO	

recommendations	relevant	to	ECE	settings.	It	should	be	noted	that	some	of	the	information	

to	‘score’	the	actions	was	collected	in	1234	before	the	release	of	the	WHO	recommendations	

in	$%&',	but	publically-available	 information	up	to	mid-!"#$	 is	also	 included.	This	baseline	

scorecard	shows	areas	requiring	urgent	action	(in	red),	and	those	that	have	been	rejected	in	

current	 government	 policy	 (in	 black).	 The	 actions	 in	 yellow	 are	 those	 with	 current	

regulations	 to	 support	 them,	 but	 data	 suggests	 they	 are	 not	 yet	 implemented	 universally	

throughout	the	sector.		
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Table	!":	NZ’s	baseline	on	World	Health	Organization’s	Ending	Childhood	Obesity	
recommendations!	relevant	to	the	ECE	setting	()*+	

Key:	Green=Fully	implemented,	Yellow=Some	progress/Positive	steps,	Red=Not	

implemented,	Black=Rejected	by	the	current	government	

Recommendation		 Evidence	statement!	 Score	

Early	childhood	education	recommendations	 	

Require	settings	such	as	
child-care	settings…	to	
create	healthy	food	
environments	(,..)	

No	specific	regulation	requiring	ECE	services	to	have	
a	nutrition	policy.	Four	out	of	five	services	have	a	
written	nutrition	policy	and	they	generally	contain	a	
limited	range	of	topics	and	are	weakly	worded.	The	
NZ	Government’s	new	Childhood	Obesity	Plan	has	!	
indicators	to	monitor	children’s	nutrition	and	activity	
environments,	none	of	which	explicitly	include	ECE	
(Ministry	of	Health	1234a).		

	

Ensure	only	healthy	foods,	
beverages	and	snacks	are	
served	in	formal	child	care	
settings	or	institutions	
(".$)	

The	Fuelled)Life	Food	and	Beverage	Classification	
System	sets	the	standards	for	food	provided	in	ECE	
and	staff	nutrition-related	behaviours,	but	these	are	
voluntary	and	not	widely	followed.	

No	regulation	or	monitoring.	Many	menus	do	not	
comply	with	nutrition	guidelines	on	quantity,	quality	
and	variety	of	foods	provided,	with	half	containing	an	
‘occasional’	food.	Additionally,	children	are	regularly	
served	foods	on	special	occasions	which	are	high	in	
salt,	sugar	and/or	saturated	fat.		

	

Ensure	food	education	and	
understanding	are	
incorporated	into	the	
curriculum	in	formal	
child-care	('.)*)	

The	Early	Childhood	Curriculum	Te	Whāriki	
(Ministry	of	Education	1223;	5617)	contains	nutrition	
in	the	Health	and	Well-being	(Mana	Atua)	strand.	
Self-review	process	precludes	ERO	monitoring	
adequately.	

Not	universally	applied	across	the	sector:	45%	of	
services	reported	teaching	food	and	nutrition	
concepts	less	than	weekly,	01%	bake,	cook	or	prepare	
food	with	children	less	than	weekly.	

	

Ensure	physical	activity	is	
incorporated	into	the	daily	
routine	and	curriculum	in	
formal	child-care	settings	
(".$$)	

The	ECE	curriculum	Te	Whāriki	(Ministry	of	
Education	+,,-;	/0+1)	contains	physical	activity	in	the	
Health	and	Well-being	(Mana	Atua)	strand	and	the	
Exploration	(Mana	Aotūroa)	strand.	Self-review	
process	precludes	ERO	monitoring	adequately.	

Not	applied	universally	across	the	sector:	45%	of	
services	never	lead	children	in	active	play,	and	a	
further	()%	had	teacher-led	play	()	mins	or	less	a	
day.		
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School	recommendations	relevant	to	ECE	in	NZ	

Ensure	that	adequate	
facilities	are	available	on	
school	premises…	for	
physical	activity	during	
recreational	time...	(...)	

No	monitoring	of	equipment	or	facilities	by	the	
Education	Review	Office.	Outdoor	and	indoor	space	
requirements	for	licensing	are	small	comparative	to	
other	countries.	!"%	of	services	reported	lack	of	
opportunity/space	as	a	barrier	for	physical	activity,	
and	#$%	centres	used	$	or	less	different	strategies	or	
equipment	for	physical	activity.	

	

Eliminate	the	provision	or	
sale	of	unhealthy	foods,	
such	as	sugar-sweetened	
beverages	and	energy-
dense,	nutrient	poor	foods,	
in	the	school	environment	
(".$)	

!"%	of	ECE	services	sold	unhealthy	foods	or	drinks	
for	fundraising	in	the	past	01	months,	including	60%	
of	Playcentres	and	/0%	of	Kindergartens,	with	high	
fat	and	high	sugar	foods	the	most	commonly	sold	
foods.	

The	Minister	of	Health,	Jonathan	Coleman,	has	stated	
that	he	is	happy	for	schools	to	continue	chocolate	
fundraisers	(NZ	Herald	+,-.).	

	

	

Ensure	access	to	potable	
water	in	schools…	(0.2)	

ECE	regulations	specify	“An	ample	supply	of	water	
that	is	fit	to	drink	is	available	to	children	at	all	times,	
and	older	children	are	able	to	access	this	water	
independently.”	Only	self-review	of	the	
implementation	of	this	regulation	by	ECE	
managers/teachers,	and	there	are	anecdotal	stories	
from	teachers	that	this	regulation	is	not	being	
followed	in	some	centres.	

	

Notes:		

!.	 Recommendations	 are	 from	 the	 WHO	 Ending	 Childhood	 Obesity	 final	 report	 (World	
Health	Organization	/012).		

!.	Data	were	 from	 the	Kai	 Time	 in	 ECE	 Survey	 4567,	Growing	Up	 in	New	Zealand,	 unless	
otherwise	stated.	

	

Implications of the WHO recommendations for NZ 

As	shown	in	the	scorecard	above,	NZ	has	not	implemented	or	requires	a	reversal	of	current	

government	 policy	 for	 0	 of	 the	 2	 recommendations	 (red	 or	 black).	 The	 other	 three	

recommendations	with	 ‘some	 progress’	 (in	 yellow)	 are	 hampered	 by	 the	 current	 nature	 of	

ECE	licensing	or	a	lack	of	regulation	(Table	'().	Pre-licensing	checks	of	new	ECE	services	are	

performed	by	the	Ministry	of	Education,	with	some	checks	by	Health	Protection	Officers	in	

the	 Auckland	 area	 by	 Auckland	 Regional	 Public	 Health	 Service	 (ARPHS).	 During	 pre-

licensing,	 space	 requirements	 are	 assessed	 and	ARPHS	 intend	 to	 also	 include	 a	 prompt	 to	

check	 the	menu	 for	 adequate	 nutrition	 in	 the	 future,	which	 is	 promising.	 However,	 after	

initial	licensing,	the	service	is	responsible	for	their	own	self-review	of	licensing	requirements	

unless	 there	 is	 a	 complaint	 to	 the	Ministry	 of	 Education	or	 it	 is	 notified	by	 the	Education	
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Review	Office	(ERO)	that	there	may	be	a	breach.	The	ERO	visit	ECE	services	every	8-!	years	

to	assess	“the	quality	of	care	and	education	the	service	provides”	with	a	strong	emphasis	on	

learning	outcomes	for	children.	However,	ERO’s	methodology	is	“responsive	to	Government	

goals	 for	 the	 early	 childhood	 sector”	 and	 includes	 some	 environmental	 checks	 relevant	 to	

safety.	Therefore	the	ERO	reviews	could	incorporate	indicators	of	the	nutrition	and	activity	

environment,	 learning	 outcomes	 specifically	 related	 to	 nutrition	 and	 activity,	 and	 service	

engagement	with	parents	and	community	on	these	issues,	should	the	Government	prioritize	

these	outcomes.	

The	 self-review	 process	 is	 an	 important	 part	 of	 professional	 management	 and	 teacher	

practice,	 but	 it	 is	 limited	 as	 an	 evaluation	 tool	 to	 assess	 quality	 of	 nutrition	 and	 physical	

activity	 in	 ECE.	 Some	 managers	 or	 teachers	 elect	 to	 undertake	 a	 self-review	 process	 of	

nutrition	or	 activity	within	a	 service	but	 there	 is	no	 compulsion	around	 self-review	 topics.	

Self-review	 assumes	 adequate	 knowledge	 and	 prioritisation	 by	 managers	 and	 teachers	 of	

child	nutrition	and	physical	activity	requirements,	which	as	outlined	in	Chapter	),	is	likely	to	

be	 limited	 given	 the	 lack	 of	 teacher	 education	 and	 professional	 development	 currently	

available.	 The	 ECE	 self-review	 process	 has	 implications	 beyond	 nutrition	 and	 activity	

regarding	the	safety	and	quality	of	ECE	services	in	NZ	(Alexander	'()*).	The	benefit	of	using	

a	regulatory	approach	to	improve	nutrition	and	activity	practices	in	ECE,	as	opposed	to	self-

review	or	additional	staff	training,	is	that	a	large	number	of	services	can	be	improved	quickly.	

New	York	 City,	 with	 over	 0,111	 facilities	 and	 no	 additional	 funding	 to	 train	 staff	 in	 ECE,	

used	 this	 as	 justification	 for	 amending	 their	 Health	 Code	 in	 5667	 which	 regulated	 ECE	

services	 to	 increase	 physical	 activity,	 limit	 screen	 time,	 and	 provide	 healthful	 beverage	

offerings	(Nonas	et	al	#$%&).		

Another	clear	implication	from	this	baseline	analysis	is	the	need	for	monitoring	of	nutrition	

and	 activity	 environments	 in	 ECE	 in	 order	 to	 assess	 progress.	 None	 of	 the	 WHO	

recommendations	 above	 are	 currently	 monitored	 by	 central	 agencies	 and	 this	 lack	 of	

monitoring	 has	 undoubtedly	 hindered	 widespread	 improvement	 to	 date,	 as	 services	 are	

unaware	 of	 the	 issues	 and	 do	 not	 know	 their	 relative	 performance.	 An	 indicator	 in	 the	

Childhood	 Obesity	 Plan	 that	 could	 include	 ECE	 services	 is	 the	 presence	 of	 a	 water-only	

policy	 in	 schools,	but	 this	 initiative	has	only	been	 targeted	at	 schools	 to	date,	 is	 voluntary	

and	has	no	centralised	monitoring	in	place	(Waikato	DHB	is	the	only	one	that	I	am	aware	is	

monitoring	this	 for	their	annual	plan,	personal	communication).	One	avenue	that	could	be	

used	to	monitor	and	collect	data	for	the	indicator	is	the	new	auditing	inspections	undertaken	

!	yearly	 for	 requirements	under	 the	Food	Act	6789.	Verifiers	 (usually	working	 for	 the	 local	

council)	check	that	a	service	has	a	Food	Control	Plan	and	could	potentially	check	the	menus	
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and/or	nutrition	policies	at	 this	 stage,	perhaps	 reporting	back	 to	 the	Ministry	of	Health	or	

Education.	Another	option	 for	 improving	and	monitoring	menus	could	be	an	online	menu	

tool,	similar	to	that	currently	being	evaluated	in	Australia	(Yoong	et	al	+,-.).	

The	WHO	recommendations	are	 important	over	and	above	 the	obesity	prevention	agenda,	

to	ensure	children’s	rights	to	nutrition,	free	play	and	good	health	are	upheld.	However,	the	

current	high	level	of	young	children	experiencing	overweight	and	obesity	in	NZ	make	these	

recommendations	 even	 more	 imperative	 for	 the	 NZ	 Government	 to	 implement.	 The	

recommendations	 in	 the	 scorecard	 above	 were	 only	 a	 small	 part	 of	 wide-ranging	 multi-

sectoral	 actions	 to	 address	 childhood	 obesity	 which	 included:	 restriction	 on	marketing	 of	

unhealthy	 food	 and	 drinks	 to	 children,	 taxation	 of	 sugary-drinks,	 easily-interpretable	

nutrient-labelling	systems,	better	preconception	and	pregnancy	care,	promotion	and	support	

of	 breastfeeding,	 and	 appropriate	 multi-component	 family-based	 weight-management	

services	 (World	 Health	 Organization	 5678).	 Action	 is	 required	 on	 all	 of	 the	 WHO	

recommendations	for	a	comprehensive	response	to	childhood	obesity.	

The	 question	 remains	 if	 childhood	 obesity	 can	 be	 reduced	 in	NZ	without	 addressing	 “the	

causes	of	 the	causes”–a	phrase	used	by	Marmot	uses	 to	refer	 to	structural	drivers	of	health	

inequalities:	inequities	in	power,	money	and	resources	(Marmot	)*+,).	The	multilevel	model	

presented	 in	 Chapter	 -	 of	 the	 thesis	 showed	 large	 independent	 effects	 of	 socioeconomic	

position	and	maternal	education	on	child	body	size	at	4.6	years	of	age,	 irrespective	of	ECE	

environment.	 Childhood	 obesity	 disproportionately	 affects	 children	 of	 low	 socioeconomic	

position;	 measured	 in	 this	 research	 using	 the	 neighbourhood	 deprivation	 index	

(NZDep'()*).	NZ	children	living	in	the	most	deprived	areas	are	three	times	more	likely	to	be	

obese	 than	 children	 living	 in	 the	 least	 deprived	 areas,	 after	 adjustment	 for	 differences	 by	

ethnic	 group,	 sex	 and	 age	which	 are	 the	 non-modifiable	 determinants	 (Ministry	 of	Health	

!"#$a).		

A	review	of	the	relationship	between	socioeconomic	position	and	early	childhood	predictors	

of	 obesity	 found	 the	 core	 influences	 in	 the	 relationship	 to	 be	maternal	 smoking,	maternal	

diet	and	breastfeeding	initiation	and	duration	(Cameron	et	al	,-./).	These	areas	are	included	

in	 the	WHO	 ECHO	 report	 as	 they	 are	 an	 important	 part	 of	 equitable	 obesity	 prevention	

policy	 that	 seeks	 to	 reduce,	 and	 can	 be	 confident	 that	 it	would	not	widen,	 socioeconomic	

inequalities	 in	 weight	 and	 health	 (Chung	 et	 al	 ,-./).	 However,	 it	must	 be	 noted	 that	NZ	

currently	 has	 an	 over-representation	 of	 children	 living	 in	 poverty	 (irrespective	 of	 the	

measure	 of	 income,	 hardship	 or	 deprivation	 used)	 compared	 to	 other	 age	 groups	 in	 the	

population	 and	 when	 compared	 to	 similar	 countries	 (Perry	 '!"#;	 Boston	 +!",).	 The	

proportion	 of	 children	 living	 in	 poverty	 is	 not	 fixed	 and	 could	 be	 reduced	 with	 different	
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economic	 and	 welfare	 policies	 (Boston	 ()*+).	 The	 two	 main	 political	 parties	 in	 NZ	 have	

recently	pledged	to	lift	household	incomes	by	4545	for	6!!,!!!	children	living	close	to	the	

poverty	line	(Walters	*+,-)	which	may	assist	with	a	reduction	in	childhood	obesity	rates.		

	

Overview of nutrition and activity environments in NZ ECE 
services 

The	 other	 main	 aim	 of	 the	 thesis	 was	 to	 evaluate	 the	 nutrition	 and	 physical	 activity	

environments	 for	 ,-	 and	 %-year-old	 NZ	 children	 in	 licensed	 early	 childhood	 education.	

Information	 for	 this	 evaluation	 was	 collected	 in	 an	 online	 survey	 of	 567	 services	 in	 the	

Auckland,	 Counties	 Manukau	 and	 Waikato	 DHBs	 (78.7%	 of	 services	 in	 these	 area)	 and	

statistically	analysed	for	differences	by	ECE	service	characteristics.	Policies	and	menus	were	

collected	 from	participating	services	and	analysed	using	standardised	 tools	which	provided	

quantifiable,	 rigorous	 results.	When	 looking	 at	 the	 survey	 results	 combined	 into	 the	 ECE	

Physical	Activity	and	Nutrition	Environment	(EPANE)	(presented	in	Chapter	:),	it	is	striking	

that	 every	 ECE	 service	 could	 make	 improvements	 to	 reflect	 recommended	 practices	 for	

optimum	child	development	(represented	by	an	EPANE	Index	score	of	45),	and	a	quarter	of	

participating	services	were	well	below	best	practice,	scoring	less	than	3	out	of	67.	

Prior	 to	 the	 Kai	 Time	 in	 ECE	 Survey	 in	 4567	 there	 was	 little	 knowledge	 of	 nutrition	 and	

activity	in	ECE	settings	in	NZ.	The	only	previous	surveys	of	ECE	nutrition	environments	were	

conducted	by	the	Ministry	of	Health	in	4556	and	4557,	and	activity	data	came	from	a	couple	

of	 studies	 with	 small	 numbers	 of	 participating	 services	 (Chapter	 8).	 The	 few	 comparisons	

that	could	be	drawn	between	the	three	nutrition	environment	surveys,	presented	in	Chapter	

!,	 suggest	 an	 improvement	 between	 3445	 and	 3447	 and	 then	 a	 marked	 deterioration	 in	

some	 of	 the	 indicators	 of	 the	 nutrition	 environment	 by	 3456.	 Fewer	 services	 in	 3456	 had	

guidelines	for	food	and	beverages	brought	from	home.	The	proportion	of	services	who	sold	

food	 for	 fundraising	 in	 the	 past	 01	 months	 was	 higher	 in	 1405	 than	 in	 1446	 when	 this	

practice	was	actively	discouraged,	but	similar	to	5667.	The	types	of	food	and	beverages	sold	

may	have	improved	though;	certainly,	there	were	less	sausages	and	confectionary	being	sold	

in	$%&'	compared	with	$%%3	and	$%%4.	A	positive	change	was	the	increase	in	edible	gardens	

from	&''(	to	&'*+.	

Survey	findings	by	type	of	service		

The	overall	picture	painted	by	the	Kai	Time	in	ECE	data	is	one	of	wide	diversity	in	nutrition	

and	 activity	 environments	 across	 the	 ECE	 sector.	 There	 was	 no	 one	 type	 of	 ECE	 service	
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associated	with	high	quality	or	best	practice	across	all	 indicators;	every	type	of	ECE	service	

had	areas	of	strength	and	areas	for	improvement	in	their	nutrition	and	activity	environment	

(presented	in	Appendix	!).	However,	many	variables	had	statistically	different	proportions	in	

adherence	of	the	guidelines	by	type	of	service	(indicated	by	a	star	*	in	Tables	+-!	in	Appendix	

!).		

It	 is	 not	 clear	 why	 some	 types	 of	 services	 are	 more	 likely	 than	 others	 to	 meet	 particular	

recommendations	 for	a	healthy	nutrition	and	activity	environment.	Possibly,	 the	culture	of	

management	or	leadership	within	umbrella	organisations	or	the	sharing	of	policies,	practices	

and	 ways	 to	 overcome	 barriers	 within	 groupings	 of	 services	 assisted	 with	 some	 areas	 of	

strength.	 There	 is	 limited	 inclusion	 of	 nutrition	 and	 activity	 in	 teacher	 training	 across	 the	

sector	(discussed	in	Chapter	&).	Managers,	teachers	and	cooks	in	some	types	of	services	may	

have	more	professional	development	opportunities	compared	to	others,	as	significantly	more	

community-based	centres	were	enrolled	in	the	Healthy	Heart	Award	programme	than	other	

types	 of	 services,	 possibly	 due	 to	 the	 Heart	 Foundation	 prioritising	 services	 with	 high	

proportion	 of	 Māori	 and	 Pacific	 children	 in	 areas	 of	 high	 deprivation	 (Chapter	 7).	

Kindergartens	have	a	higher	proportion	of	 fully	qualified	 staff	 and	 they	 reported	providing	

more	 opportunities	 for	 children	 to	 learn	 about	 food	 and	 nutrition	 despite	 also	 having	 a	

higher	ratio	of	children	to	teachers.	Playcentres	operate	quite	differently	than	the	other	three	

services	in	the	survey,	which	explains	some	of	the	reduced	EPANE	Index	scores	for	this	type.	

Playcentres	 are	 run	by	parent/whānau	cooperatives	 and	are	more	of	 a	drop-in	play	 service	

than	formal	‘education’	service,	with	smaller	roll	sizes	and	children	attending	an	average	of	8	

hours	a	week	compared	 to	around	12	hours	a	week	 in	 the	other	 service	 types	 (Ministry	of	

Education	+,-.).	
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Implications of the research findings for the ECE and public 

health sectors 

The	research	presented	in	this	thesis	has	elucidated	four	prioritized	areas	for	action:	

!. teacher	education	and	professional	development	in	nutrition	and	physical	activity;		

!. strengthen	nutrition	and	activity	policies	in	services;	

!. improve	the	quantity	of	serves	of	‘everyday’	foods	in	ECE	services,	including	on	

menus,	in	lunchboxes	and	at	celebrations;	and	

!. remove	discretionary	foods	from	meals	and	snacks	(menus	and	lunchboxes),	and	use	

appropriate	serving	sizes	for	discretionary	foods	at	celebrations	(if	served).	

The	 basis	 for	 this	 prioritization	 and	 implications	 of	 these	 for	 the	 ECE	 and	 public	 health	

sectors	are	discussed	below.	

Teacher	education	and	professional	development	of	ECE	staff	

This	 research	has	 found	 that	 teacher	 education	and	professional	development	 is	 critical	 to	

improving	nutrition	 and	 activity	 environments	 in	ECE	 (see	Chapter	 6).	An	obvious	way	 to	

achieve	more	professional	development	in	nutrition	and	activity	of	ECE	staff	in	NZ	would	be	

to	 incorporate	 aspects	 of	 the	 Heart	 Foundation’s	 Healthy	 Heart	 Award	 (HHA)	 into	

widespread	 teacher	 training	 and	 professional	 practice,	 and/or	 the	 expansion	 of	 health	

promotion	programmes	 such	as	 the	HHA	or	Under	(	Energize,	which	promote	knowledge	

transfer	 to	 staff.	 The	 HHA	 programme	 had	 a	 statistically	 significant	 and	 independent	

association	with	many	of	the	indicators	of	a	healthy	environment	(Chapter	6).	However,	the	

better	policies	and	practices	found	in	services	enrolled	in	the	HHA	programme	may	simply	

have	been	the	result	of	services	with	already	healthy	environments	choosing	to	engage	with	

the	 programme	 due	 to	 low	 compliance	 cost	 for	 these	 services.	Widespread	 uptake	 of	 this	

programme	 beyond	 the	 current	 ()%	 of	 services	 looks	 unlikely	 to	 occur	 without	 stronger	

inducement.	

Intentional	 teaching	of	physical	 activity	 to	 children	 in	NZ	early	 education	 services	 appears	

low	and	is	the	most	effective	way	of	increasing	children’s	activity	levels	(Bower	et	al	+,,-).	

Although	managers	 in	 the	 Kai	 Time	 in	 ECE	 Survey	 reported	 that	 teachers	 led	 children	 in	

active	play	for	some	part	of	the	day	in	most	services	(Chapter	5),	other	NZ	research	has	found	

examples	where	this	is	not	always	the	case	and	can	be	limited	by	teacher	beliefs	and	values	

regarding	 physical	 activity	 (Emberson	 +,-.).	 The	 survey	 findings	 presented	 in	 Chapter	 3	

showed	a	mismatch	between	the	perception	of	management	and	teachers,	who	see	children	
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as	‘naturally	active’	and	‘running	around	all	the	time’,	with	the	reality	of	measured	sedentary	

behaviour	of	children	in	ECE	environments.	

	A	pilot	intervention	of	a	fundamental	movement	skills	programme,	Jumping	Beans,	in	four	

ECE	centres	in	low	socioeconomic	communities	in	Hamilton	and	South	Auckland	consisted	

of	 $%	 weekly	 +,-minute	 exercise	 sessions	 and	 three	 teacher	 professional	 development	

sessions	 with	 a	 focus	 on	 “teaching	 staff	 how	 to	 use	 centre	 resources	 to	 give	 the	 children	

ample	opportunities	for	physical	activity”.	The	pilot	improved	children’s	skills,	but	there	was	

no	 effect	 on	 BMI	 at	 the	 --month	 follow	 up	 and	 the	 programme	 had	 difficulty	 improving	

teacher	 self-efficacy	 so	 that	 teachers	 felt	 confident	 to	 continue	 the	 programme	 without	 a	

‘coach’	alongside.	The	researchers	concluded	that	“teachers	themselves	were	a	key	barrier	to	

implementing	 physical	 activity…	 [as	 they]	 tended	 to	 externalise	 responsibility”	 and	 thus	

required	 substantially	 more	 professional	 development	 (McLachlan	 et	 al	 ,-./).	 Teacher	

training	 and	 professional	 development	 on	 how	 best	 to	 encourage	 and	 support	 physical	

activity	is	required	across	the	sector.	

The	 most	 common	 barrier	 to	 promoting	 healthy	 eating	 identified	 by	 respondents	 in	 this	

research	(Chapter	,)	and	also	in	the	Education	Review	Office’s	;<=>	review	of	food,	nutrition	

and	physical	activity	in	schools	and	early	childhood	services	(Education	Review	Office	0123)	

was	 the	 support	 of	 parents.	 This	 frequently	 is	 the	main	 barrier	 listed	 in	 the	 international	

literature	as	well,	however,	 research	 in	 the	US	with	parents	and	ECE	 teachers	notes:	 “Each	

had	an	expectation	that	some	aspect	of	mealtime	should	be	improved	by	the	other	group,	but	

did	not	necessarily	note	that	they	might	also	have	room	to	improve	in	that	area	(Johnson	et	

al	$%&',	emphasis	in	the	original)”.	The	HHA	includes	collaboration	with	family/whānau	and	

the	 wider	 community	 in	 its	 criteria,	 and	 staff	 in	 services	 with	 a	 HHA	 are	 more	 likely	 to	

discuss	 nutrition	 and	 activity	 with	 parents	 (Malatest	 International	 ./01).	 A	 nutrition	 and	

physical	 activity	 curriculum	 for	 teacher	 education	 and	 professional	 development	 for	

managers,	 cooks	and	 teachers	 could	be	based	on	HHA	and	 incorporate	 learnings	 from	 the	

Heart	 Foundation	 about	 how	 to	 promote	 constructive	 communication	 with	 parents	 and	

whānau.	 The	 foundational	 philosophy	 of	 ECE	 to	 empathise	 and	 work	 with	 families–

understanding	 the	 challenges	 of	 providing	 healthy	 food	 and	 the	 lack	 of	 opportunities	 for	

activity	in	an	obesogenic	environment–is	central	to	the	potential	of	ECE	to	provide	adequate	

nutrition	and	activity	environments	for	children;	not	at	odds	with	it.	

Strengthen	nutrition	and	activity	policies	

The	 HHA	 in	 NZ	 and	 other	 similar	 interventions	 for	 improving	 the	 nutrition	 and	 activity	

environments	 in	 ECE	 settings	 (such	 as	 Go	NAP	 SACC	 in	 the	US)	often	 target	 the	written	
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policies	of	the	ECE	services.	Clear	policies	on	nutrition	and	activity	provide	leadership,	and	

situate	 early	 education	 settings	 as	 true	 ‘child-centred’	 spaces	 where	 child	 health	 and	

wellbeing	 is	prioritized.	Given	the	changes	required	 in	the	written	policies	of	ECE	services,	

detailed	 in	Chapters	 .	 and	 /,	 improvement	 to	 policies	may	 best	 be	 accomplished	 through	

Ministry-promoted	 examples	 of	 comprehensive	 and	 strong	 nutrition	 and	 activity	 policies.	

These	could	be	based	on	the	WellCCAT-NZ	tool	developed	as	part	of	this	thesis	(Appendix	

!).	

An	important	element	of	the	nutrition	policy	should	be	a	statement	that	water	and/or	plain	

milk	are	the	only	drinks	in	the	service,	including	at	celebrations	(when	iced	water	with	fruit	

slices	or	similar	is	served).	In	the	Kai	Time	in	ECE	survey,	:;%	of	early	education	services	had	

a	water	only	policy,	and	a	small	number	of	services	in	served	sugar-sweetened	drinks	on	their	

menu	 and/or	 at	 special	 occasions.	 A	 water-only	 policy	 would	 not	 only	 eliminate	 these	

practices,	 but	 send	 a	 clear	message	 to	 parents	 and	 families	 that	 sugary	 drinks	 are	 not	 for	

young	children.	There	is	widespread	need	in	NZ	for	promotion	of	the	harm	caused	to	young	

children	by	sugary-drinks	(i.e.	any	drinks	that	contain	added	sugar).	The	NZ	Health	Survey	

found	 over	 a	 third	 of	 .-	 to	 $-year-olds	 ('(.*%)	had	 a	 fizzy	 drink	 at	 least	once	 in	 the	 past	

week	(Ministry	of	Health	1234a),	which	does	not	 include	cordial,	sweetened	 fruit	 juice	and	

flavoured	milks,	 likely	to	be	even	more	popular	 in	this	age	group	(but	for	which	we	do	not	

have	 data).	 There	 is	 a	 strong	 relationship	 between	 sugary	 drink	 consumption	 and	 dental	

caries,	overweight	and	Type	II	diabetes	(Malik	et	al	*+,-)	and	a	water-only	policy	has	been	

shown	to	be	effective	in	reducing	dental	caries	in	the	Under	)	Energize	programme	(Rush	et	

al	$%&')	and	a	NZ	primary	school	(Thornley	et	al	&'()).		

Increase	‘everyday’	foods	

The	widespread	provision	of	food	coupled	with	the	lack	of	quantity	and	insufficient	variety	of	

foods	from	the	four	main	food	groups	found	on	ECE	centre	menus,	makes	this	another	clear	

area	 for	 priority.	 Two-thirds	 of	 ECE	 services	 in	 the	 ./01	 Kai	 Time	 in	 ECE	 survey	 were	

providing	some	food	daily	to	children,	with	67%	providing	lunch	every	day	(Chapter	<).	This	

is	 a	 larger	 proportion	 than	 in	 the	 .//0	 and	 .//2	 surveys,	 most	 likely	 due	 to	 increasing	

numbers	 of	 private-run	 centres	 in	 the	 ECE	 sector	 and	 may	 also	 reflect	 differences	 in	 the	

practices	 of	 services	 in	 the	 regions	 surveyed	 (Auckland	 and	Waikato)	 compared	 to	 other	

areas	of	NZ.	Even	if	the	national	figure	for	food	provision	is	slightly	lower	than	that	reported	

in	Kai	Time	in	ECE,	the	food	provided	daily	in	early	education	services	should	remain	a	key	

focus	as	it	is	part	of	the	WHO	recommendations	discussed	earlier	in	this	chapter.		
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The	Kai	Time	 in	ECE	survey	was	 the	 first	 study	of	menus	 from	ECE	centres	 in	NZ,	 finding	

widespread	 non-compliance	 with	 the	 Food	 and	 Nutrition	 Guidelines	 (Chapter	 7).	 Some	

children	potentially	miss	out	on	key	macro-	and	micro-nutrients	as	they	are	not	consuming	

at	 least	half	 of	 the	 recommended	 serves	of	 core	 foods	while	 at	ECE.	Of	particular	 concern	

was	the	low	quantity	of	vegetables,	breads/grains	and	dairy	served	across	the	week,	a	lack	of	

variety	within	 the	 food	groups,	and	a	high	presence	of	 sometimes	and	occasional	 foods	on	

the	menus.	However,	the	fact	that	nearly	56%	of	centres	had	high	scoring	menus	(meeting	/	

or	more	out	of	 )*	of	the	guidelines)	and	that	meeting	the	Guidelines	was	unrelated	to	cost	

(Chapter	%)	suggests	improvements	to	the	other	12%	of	menus	could	easily	be	made	which	

would	be	cost-neutral	while	ensuring	the	food	was	healthy	and	appropriate	for	this	setting.		

‘Everyday	foods’	were	also	missing	during	celebrations	at	some	ECE	services,	with	only	23%	

services	usually	serving	fruit	or	vegetables	and	34%	usually	serving	sandwiches	or	filled	rolls.	

The	 Heart	 Foundation’s	 new	Healthy	 Celebrations	 Guide	 contains	 beautiful	 ideas	 for	 the	

presentation	 of	 everyday	 food	 in	 special	 ways	 which	 will	 appeal	 to	 children,	 and	 also	

proposes	ECE	services	shift	the	focus	away	from	food	and	on	to	the	child	during	celebrations	

(Heart	Foundation	#$%&).	

Reduce	‘occasional’	foods	

The	final	priority	area	 is	 the	removal	of	discretionary	 foods	 from	menus	which	 featured	on	

over	half	of	weekly	menus	(Chapter	5),	reduction	of	their	presence	in	lunchboxes	(data	not	

collected,	but	was	the	most	common	issue	raised	by	ECE	managers/head	teachers	when	their	

service	did	not	supply	food),	and	their	reduced	provision	on	special	occasions	in	ECE	services	

(Chapter	 *).	 This	 is	 key	 to	 ensuring	 that	 children	 consume	 ‘everyday’	 foods	 instead	 of	

energy-dense	but	nutrient-poor	 foods	which	 fill	 children	up	but	do	not	provide	 them	with	

the	nutrition	needed	to	grow,	learn	and	play.		

Removal	 of	 occasional	 foods	 from	 menus	 is	 relatively	 straightforward;	 the	 online	

Fuelled&Life	 ‘Healthy	 Food	 Cruncher’	 tool	 checks	 if	 food	 and	 drinks	 meet	 the	 Food	 and	

Beverage	 Classification	 System	 nutrient	 criteria.	 The	 Fuelled:LifeGuidelines	 clarify	 the	

Ministry	of	Health’s	Food	and	Nutrition	Guidelines	relevant	for	schools	and	early	education	

services,	 but	 to	 receive	 information	 about	 Fuelled2Life,	 let	 alone	make	 an	 effort	 to	 follow	

them,	 is	 voluntary.	 Currently,	 345	 services	 receive	 communications	 from	 the	 Heart	

Foundation	 about	 Fuelled-Life	 (less	 than	 34%	 of	 licensed	 ECE	 services)	 (personal	

communication,	Fuelled/Life	Programme	Manager,	67	June	#$%&).		

Reducing	the	presence	of	discretionary	foods	in	lunchboxes	and	at	special	occasions	is	more	

difficult,	and	can	sometimes	appear	to	ECE	staff	to	be	at	odds	with	their	principle	to	support	
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families	and	parental	decisions.	Written	nutritional	guidelines	for	food	brought	from	home,	

created	 with	 parents/whānau,	 visibly	 promoted	 and	 regularly	 discussed	 with	 whānau,	 are	

key.	These	guidelines	work	well	when	they	are	a	shared	understanding	of	what	works	best	for	

children	 and	 the	 service,	not	 a	heavy-handed	 set	 of	 ‘rules’.	A	 third	of	ECE	 staff	 in	 services	

with	nutritional	guidelines	took	unhealthy	food	items	off	children	when	they	were	brought	

into	 the	 service	 (Chapter	 0),	with	 some	 throwing	 it	out,	others	 returning	 it	 to	 the	 child	as	

they	walk	out	the	door	“to	be	eaten	at	home”	or	left	in	the	lunchbox	with	a	note	to	parents.	

These	practices	may	send	a	message	 to	children	 that	home	 food	 is	 ‘bad’	or	not	acceptable,	

which	can	be	confusing,	stigmatizing	and	rejecting	for	a	child,	especially	when	they	like	the	

food	that	 is	denied	(Birch	and	Anzman	./0/).	This	may	also	be	shaming	and	alienating	for	

parents	(Pocock	et	al	+,-,),	and	feeds	right	into	the	“nanny-state”	narrative	often	levelled	at	

public	 health	 proponents,	 providing	 evidence	 for	 arguments	 that	 the	 government	 (and	

similarly	bureaucratic	organisations,	such	as	ECE	services)	are	the	“food	police”	trying	to	tell	

people	 how	 to	 live	 their	 lives	 (Baker	 et	 al	 *+,-).	 Rather	 than	 being	 typecast	 as	 the	 food	

police,	ECE	staff	 could	be	encouraged	 to	 reclaim	their	professional	 role	as	child	advocates,	

working	with	parents	and	families	to	create	healthy	environments	for	the	benefit	of	children	

in	their	care.	

Some	 ECE	 services	 decide	 to	 provide	 all	 the	 food	 rather	 than	 have	 lunchboxes	 and	 food	

brought	in	on	special	occasions,	as	they	are	concerned	about	the	food	children	receive	from	

home.	The	cost	of	food	averaged	$2	a	day	in	the	Kai	Time	in	ECE	responses	(Chapter	;),	and	

is	usually	passed	on	to	parents	in	fees.	Installing	a	kitchen	if	the	building	does	not	have	one,	

employing	a	cook	and	complying	with	the	verification	process	required	in	the	Food	Act	:;<=	

($#$$-!""	for	a	#-yearly	audit	plus	$./0	for	the	licence),	can	be	prohibitive	for	some	services.	

The	 NZ	 Government	 could	 consider	 a	 grant	 or	 top-up	 funding	 to	 meet	 the	 set-up	 costs,	

verification	costs,	and	the	cost	of	food	for	children	from	low-income	families,	similar	to	the	

Child	and	Adult	Care	Food	Program	(CACFP).	The	CACFP	currently	helps	to	feed	6.7	million	

children	 a	 year	 in	US	 early	 education	 services.	 The	 programme	 sets	minimum	 nutritional	

standards	that	providers	must	meet	to	receive	reimbursement	and	new	standards	requiring	

more	 whole	 grains,	 a	 wider	 variety	 of	 fruits	 and	 vegetables,	 and	 less	 added	 sugar	 and	

saturated	fat	come	into	effect	on	/	October	23/4	(U.S.	Department	of	Agriculture,	Food	and	

Nutrition	Service	-.	March,	-345).	This	would	ensure	adequate	nutrition	for	a	large	number	

of	children	at	this	important	time	during	their	growth	and	development.	
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Change from mid-2014 to mid-2017  

There	 are	 some	 reasons	why	we	might	 expect	 positive	 improvements	 to	 have	 occurred	 in	

ECE	nutrition	and	physical	activity	environments	within	the	three-year	period	since	the	Kai	

Time	 in	 ECE	 survey.	 There	 have	 been	 increased	 activities	 by	 public	 health	 organisations	

focused	on	ECE	environments	and	there	were	some	government	initiatives	related	to	ECE	in	

the	 Childhood	 Obesity	 Plan	 released	 in	 2345.	 These	 are	 overviewed	 below	 to	 give	 an	

indication	of	possible	change	we	could	attribute	to	these	activities	and	to	show	areas	where	

further	investment	is	required.	

Partnerships	between	public	health	and	early	education	

The	largest	health	promotion	programme	in	NZ	ECE	services	(excluding	3+A	Day,	which	is	

largely	a	teaching	resource)	is	the	Heart	Foundation’s	Healthy	Heart	Awards.	Nationally,	the	

number	of	services	engaging	with	the	programme	 from	mid-!"#$	to	mid-!"#$	have	slightly	

reduced	 but	 remain	 around	 ./%	 of	 all	 services.	 Just	 over	!"%	 of	 services	 engaged	 in	 the	

programme	have	obtained	an	award	(proportion	unchanged	since	5678).	However,	there	has	

been	 a	 small	 increase	 in	 the	 number	 of	 services	progressing	 through	 the	 award	 system	 to	

obtain	a	‘Gold	Pā-Harakeke	Award’	("#%	in	mid-!"#$	compared	to	/#%	in	mid-!"#$),	and	the	

‘Silver	Whānau	Award’	(+,%	compared	to	+4%)	(personal	communication).	BestStart,	one	of	

the	 largest	 providers	 of	 early	 education	 in	 NZ,	 has	 recently	 partnered	 with	 the	 Heart	

Foundation	to	assist	their	centres	to	attain	either	a	silver	or	gold	HHA,	so	potentially	these	

numbers	 may	 increase	 in	 the	 coming	 year.	 BestStart	 are	 also	 rolling	 out	 a	 fundamental	

movement	skills	intervention	to	their	centres	over	the	coming	year	(BestStart	August	-./0).	

Evolve,	a	large	corporate	grouping	of	ECE	services,	also	intend	to	improve	their	centre’s	food	

provision	 and	 have	 created	 a	 ‘nutrition	 working	 group’	 of	 senior	 managers	 (personal	

communication).		

The	 Under	 )	 Energize	 (U)E)	 pilot	 was	 conducted	 in	 9:9	 ECE	 centres	 in	 four	

socioeconomically	deprived	communities	 in	Waikato	region	in	5678,	with	a	 focus	on	Māori	

ECE	 services.	 The	 programme	 used	 ‘Energizers’	 (health	 promotion	 workers)	 to	 provide	

support,	 expertise,	 resources	 and	 skills	 to	 ~34	 services	 each.	 The	 programme	delivered	 six	

primary	messages:	more	active	play	every	day,	milk	and	water	as	the	best	choice,	less	sweet	

drinks,	daily	fruit	and	vegetables,	 less	energy-dense	snacks	and	less	screen	time	(Rush	et	al	

!"#$),	with	emphasis	on	areas	prioritised	by	the	service.	At	the	time	of	the	Kai	Time	in	ECE	

survey	in	mid-!"#$,	most	U,E	centres	were	still	doing	their	stocktake	and	developing	their	

action	plans	so	it	is	unlikely	that	changes	from	the	programme	were	captured	in	the	survey.	

Additionally,	only	,-	centres	in	the	Kai	Time	in	ECE	survey	were	part	of	U>E.		
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The	Auckland	and	Counties	Manukau	Kindergarten	Associations	and	Kindergarten	Waikato	

have	partnered	with	Enviroschools	to	deliver	the	programme	within	their	kindergartens	and	

centres,	 with	 some	 having	 attained	 Bronze	 and	 Silver	 Enviroschool	 awards.	 Enviroschools	

aim	 is	 to	 “foster	 a	 generation	 of	 people	 who	 instinctively	 think	 and	 act	 sustainably”	 by	

supporting	children	and	young	people	to	“plan,	design	and	implement	sustainability	actions	

that	 are	 important	 to	 them	 and	 their	 communities.”	 The	 3456	 Evaluation	 found,	 among	

other	 outcomes,	 ,-%	 of	 Enviroschools	 were	 growing	 and	 harvesting	 produce	 from	 their	

gardens/trees	for	cooking,	selling	and	gifting	(Toimata	Foundation	789:).	The	inclusive	view	

of	 sustainability	 in	 Enviroschools	 (social,	 cultural,	 economic	 and	 environmental,	 including	

aspects	 of	 the	 nutrition	 and	 activity	 environment)	 offers	 great	 promise	 for	 obesity	

prevention.	

Regional	Public	Health	Units,	District	Health	Boards	and	Sports	Agencies	(particularly	those	

associated	with	Healthy	Families,	described	below)	appear	 to	be	engaging	more	often	with	

ECE	 services.	 During	 this	 PhD	 I	 have	 become	 aware	 of	 new	 programmes	 of	 work	 which	

provide	 resources	 or	 training	 for	 the	 ECE	 sector	 in	 Northland,	 Auckland,	 Waitakere,	

Counties	 Manukau,	 Waikato,	 Bay	 of	 Plenty,	 Hawke’s	 Bay,	 Taranaki,	 Canterbury,	 and	

Southern	District	Health	Boards	areas.	It	is	difficult	to	understand	the	scale	and	reach	of	this	

work,	 and	a	 stocktake	 (which	may	come	out	of	 the	Healthy	Families	 evaluation)	would	be	

useful	to	increase	networking	and	sharing	of	knowledge	and	new	resources.	

The	Heart	Foundation	has	also	run	Community	Nutrition	Courses	for	ECE	cooks	in	Auckland	

and	the	Waikato	in	$%&'/&),	with	a	particular	focus	on	improving	the	skills	of	cooks	in	Pacific	

community-based	ECE	services	(detailed	in	Chapter	3).	

The	Childhood	Obesity	Plan’s	impact	on	the	ECE	sector	

The	Government	released	the	Childhood	Obesity	Plan	in	October	+,-.,	demonstrating	some	

commitment	to	addressing	the	issue.	The	plan	has	!!	specific	initiatives	in	three	focus	areas:	

targeted	 initiatives	 for	 children	 with	 obesity,	 increased	 support	 for	 those	 at	 risk	 e.g.	

guidelines,	 and	 broad	 population	 approaches	 to	make	 healthier	 choices	 easier	 (Figure	 )*).	

Four	 of	 the	 **	 initiatives	 involve	 the	ECE	 sector:	 Healthy	 Families,	 the	 Education	 Review	

Office	 report,	 the	 Prime	Minister’s	 Education	Excellence	Award,	 and	 new	 physical	 activity	

guidelines	for	under	-s	(detailed	below	Figure	)*).	Professional	development	for	teachers	on	

health	 and	 physical	 education,	 Health	 Promoting	 Schools	 and	 sport	 initiatives,	 do	 not	

include	the	ECE	sector	to	date.	A	Healthy	Kids	Industry	Pledge	by	food	manufactures	and	a	

new	voluntary	marketing	code	 for	advertising	to	children	are	relevant	 to	 the	preschool	age	

group	but	do	not	directly	include	the	ECE	environment.	
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Figure	!":	The	New	Zealand	Government’s	Childhood	Obesity	Plan	(October	89:;)	
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Healthy	Families		

Healthy	Families,	a	key	part	of	 the	Childhood	Obesity	Plan,	 is	about	communities	devising	

their	 own	 solutions	 to	 locally	 identified	 needs,	 informed	 by	 systems	 science	 approaches	

which	have	 been	 successful	 elsewhere	 in	 community	 obesity	 prevention	 (Healthy	 Families	

NZ	 $%&').	 Healthy	 Families	 is	 currently	 piloted	 in	 ten	 locations	 around	 the	 country	 and	

situates	ECE	as	a	priority	setting.	The	interim	evaluation	released	in	September	)*+,	(Massey	

University	 Evaluation	 Team	 2345)	 contains	 little	 detail	 about	 the	 extent	 to	 which	 ECE	

services	have	been	engaged	with	this	initiative	to	date.	The	final	evaluation	will	be	important	

to	gauge	the	success	of	Healthy	Families	interventions	and	action.		

The	Education	Review	Office	national	inquiry		

In	$%&'	 the	Education	Review	Office	 (ERO)	undertook	a	national	 review	of	 food,	nutrition	

and	physical	activity	 in	schools	and	early	childhood	services.	This	review	was	conducted	as	

part	of	regular	education	reviews,	with	the	reviewer	making	an	‘overall	evaluative	judgement’	

during	their	visit	as	to	how	well	the	service	equipped	children	with	the	knowledge,	skills	and	

attitudes	 to	 make	 healthy	 choices	 around	 food,	 nutrition	 and	 physical	 activity.	 Based	 on	

visits	 to	 '('	 early	 learning	 services,	 ERO	 concluded	 “89%	 of	 early	 learning	 services	 were	

doing	 well	 at	 promoting	 positive	 attitudes	 to	 physical	 activity,	 and	 food	 and	 nutrition	 to	

benefit	children”	(Education	Review	Office	2345).		

The	findings	of	this	thesis	do	not	support	the	ERO	conclusion.	ERO	had	a	narrower	focus	on	

nutrition	 education	 of	 children	 and	 not	 the	wider	 policy	 and	 practices	 that	 make	 up	 the	

nutrition	and	activity	environment,	but	even	the	nutrition	education	 findings	 from	the	Kai	

Time	in	ECE	survey	would	have	placed	closer	to	77%	of	services	‘doing	well’	rather	than	12%.	

This	is	a	considerable	difference	that	cannot	be	explained	by	the	different	samples,	but	most	

likely	 is	 attributable	 to	 the	differing	method	 (qualitative	 compared	with	quantitative).	The	

final	report	from	the	ERO	review	focused	on	presenting	examples	of	 ‘effective	practice’	and	

hopefully	 these	 will	 be	 widely	 used	 by	 the	 ECE	 sector	 as	 encouragement	 and	 practical	

exemplars	(Education	Review	Office	2345).		

The	ERO	review	reported	that	 the	 12	services	 they	visited	 in	DHBs	which	had	over	:;%	of	

children	categorised	as	overweight	or	obese	were	“doing	a	better	job	than	services	in	regions	

where	childhood	obesity	was	not	such	a	problem”	(Education	Review	Office	2345).	According	

to	 the	 same	data	ERO	used	 (NZ	Health	 Survey	/011-!"#$),	 these	 regions	would	have	been	

Tairawhiti	and	Whanganui,	which	were	not	included	in	this	thesis.	However,	the	proportion	

of	children	classified	as	overweight	and	obese	in	the	three	DHB	regions	for	the	thesis	were	

!".$%	 in	 Counties	Manukau,	 !$.3%	 in	Waikato	 and	 67.8%	 in	 Auckland;	 proportions	 that	
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would	be	considered	very	high	internationally	in	this	age	group	(Olds	et	al	*+,,).	It	would	be	

mistaken	 to	 assume	 that	 in	Auckland,	Counties	Manukau	 and	Waikato	 “childhood	obesity	

was	not	 such	 a	problem”.	These	 three	DHBs	contain	nearly	 a	 third	of	 the	NZ’s	population	

aged	 &-!"	 years,	 and	 given	 the	 high	 prevalence	 rates	 above,	 this	 equates	 to	 just	 under	

!"","""	 children	 affected	 by	 overweight	 or	 obesity	 (Ministry	 of	 Health	 1234a).	 An	

acknowledgement	of	the	widespread	scale	of	this	issue	in	NZ	and	recognition	of	the	need	for	

action	by	the	education	sector	was	missing	in	the	ERO	report.	

Prime	Minister’s	Education	Excellence	Prizes	

Another	 Childhood	Obesity	 Plan	 initiative	 was	 the	 Prime	Minister’s	 Education	 Excellence	

Prizes	which	“showcase	how	NZ	educators,	leaders,	governors	and	communities	are	working	

together	 to	 make	 life	 better	 for	 children.”	 The	 Education	 Focus	 Prize	 awarded	 in	 ,-./	

appeared	to	have	a	broad	health	focus	(a	Kindergarten	was	listed	as	a	finalist	for	their	forest	

school	 philosophy)	 but	 the	 /012	 Education	 Focus	 Prize	 is	 about	 “innovative	 use	 of	 digital	

technologies”.		

Activity	Guidelines	For	Under	!s	

The	Sit	 Less,	Move	More,	 Sleep	Well:	Active	 play	 guidelines	 for	 under-fives	were	 released	 in	

May	 %&'(.	 These	 were	 the	 first	 activity	 guidelines	 for	 this	 age	 group,	 and	 encourage	

caregivers	 to	 ensure	 young	 children	 have	 regular	 active	 play,	 limited	 sitting	 and	 enough	

good-quality	sleep	(all	three	of	which	are	associated	with	a	decreased	risk	of	overweight	and	

obesity)	 (Ministry	 of	 Health	 1234b).	 The	 Ministry	 of	 Health	 is	 working	 with	 a	 health	

promotion	 organisation	 to	 produce	 education	 resources	 on	 the	 Activity	 Guidelines	 (to	 be	

released	 late	 )*+,)	 and	 these	 will	 be	 important	 to	 increase	 knowledge	 of	 the	 Guidelines	

within	the	ECE	sector,	which	anecdotally	appears	to	be	low	at	present.	A	document	produced	

specifically	for	the	early	education	sector	would	be	helpful	which	could	be	based	on	one	from	

the	UK	(British	Heart	Foundation	National	Centre	(BHFNC)	for	Physical	Activity	and	Health	

!"#$).	Including	the	guidelines	in	teacher	training	and	professional	development	will	be	key	

to	get	teacher	buy-in,	and	to	change	mind-sets	around	the	promoting	and	role	modelling	of	

activity	 for	young	children	which	was	evident	 in	Chapter	6.	At	a	minimum,	the	Ministry	of	

Education	 could	 provide	 links	 from	 their	 websites	 for	 ECE	managers	 and	 teachers	 to	 the	

guidelines,	and	distribute	the	new	resources	widely	throughout	the	sector	once	released.	

The	 Government’s	 Childhood	 Obesity	 Plan	 initiatives	 to	 date	 have	 been	 disappointing	 in	

delivery	 and	detail.	 It	 is	 unclear	what	 reach	most	 the	 initiatives	described	 above	have	had	

into	 the	ECE	 sector	 but	 nearly	 all	 have	 been	 aimed	 at	 showcasing	 best	 practice	 examples,	

which	 may	 or	 may	 not	 have	 the	 desired	 effect	 of	 inspiring	 others	 to	 follow.	 The	 sum	 of	



Chapter	)	–	Concluding	discussion	

	

	 !"#	

actions	 since	 the	 +,-.	 Kai	 Time	 in	 ECE	 Survey	would	 have	 been	 unlikely	 to	 result	 in	 the	

large-scale	 changes	 required	 across	 the	 sector	 to	 improve	 nutrition	 and	 activity	 in	 ECE	

settings.	 A	 repeated	 monitoring	 survey	 of	 nutrition	 and	 activity	 environments	 in	 ECE	 is	

needed	 to	 assess	 the	 impact	 of	 these	 changes	 and	 to	 highlight	 areas	 still	 requiring	

improvement.		

	

Strengths and impact of the thesis 

Awareness	raising	and	promoting	debate		

Five	peer-reviewed	journal	articles	have	been	produced	from	this	thesis	to	date,	and	I	have	

presented	at	eight	conferences,	three	of	which	were	international	(listed	in	the	forward	of	the	

thesis).	

Publications	from	the	thesis	to	date	have	had	good	media	coverage,	with	two	television	news	

articles,	three	radio	news	articles,	five	newspaper	articles,	and	three	sector	magazine/online	

articles	(listed	in	the	foreword	to	the	thesis).	The	article	in	the	sector	magazine	Swings	and	

Roundabouts	was	sent	to	-.//	services	nationally,	and	the	article	on	the	ECE	sector	website	

ChildForum	 received	over	 /011	hits	 in	 the	 two	months	 after	posting.	There	has	been	high	

engagement	by	ECE	staff,	ECE	umbrella	organisations	and	the	public	health	sector	with	the	

findings	presented	at	sector	meetings	and	events	(listed	in	the	foreword	to	the	thesis).		

Along	with	two	colleagues	from	different	universities,	I	organised	the	inaugural	Mana	Atua	

Health	 &	Wellbeing:	 the	 Heart	 of	 the	 Early	 Childhood	 Curriculum	 event	 in	 '()*,	 bringing	

together	 ()*	 early	 childhood	 teachers,	 public	 health	 and	 health	 promotion	 practitioners,	

academics	 and	 policy	 makers	 to	 discuss	 healthy	 environments	 in	 ECE	 (Mana	 Atua	

Organising	Committee	./01).		

Providing	evidence	for	policy	makers	and	public	health	practitioners	

This	 thesis	 could	 be	 said	 to	 have	 been	 the	 right	 topic	 at	 the	 right	 time	 as	 there	was	 new	

activity	 in	 the	 public	 health	 sector	 on	 the	 issue	 of	 healthy	 environments,	 due	 to	 Healthy	

Families	 and	 the	 Childhood	 Obesity	 Plan,	 which	 required	 information	 to	 feed	 into	 the	

planning	 process.	 Three	 of	 the	 pilot	 sites	 for	 Healthy	 Families	 (Waitakere,	 Manukau	 and	

Manurewa-Papakura)	 located	within	DHB	areas	 included	 in	 the	 survey	 have	 engaged	with	

the	research	to	assist	in	planning	their	activities.		

The	 draft	 metro	 Auckland	 Health	 Weight	 Action	 Plan	 for	 Children	 89:;-!"!"	 from	 the	

Waitemata,	Counties	Manukau	 and	Auckland	District	Health	Boards	 contains	 reference	 to	
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the	 thesis	 findings.	 Food	 For	 Under	 )s	 a	 nutrition	 guide	 and	 recipes	 resource	 for	 early	

education	services	(previously	written	by	Auckland	Regional	Public	Health	Service,	now	led	

by	 the	 Heart	 Foundation),	 and	Nga	 Kupu	 Oranga	 Healthy	 Messages:	 A	 health	 and	 safety	

resource	 for	 the	 early	 education	 sector	 (the	Ministry	 of	Health)	 are	 being	 updated	 and	 the	

thesis	 findings	 can	assist	with	 informing	 the	 inclusion	and	prioritization	of	 topics	 in	 these	

resources.		

The	Heart	Foundation	have	updated	their	Healthy	Heart	Award	criteria	and	sample	policies	

to	 include	 a	 screen-use	 statement,	 following	 the	 findings	 in	 Chapter	 5.	 They	 have	 also	

published	 a	 Healthy	 Celebrations	 booklet	 for	 early	 education	 services	 which	 contains	

practical	 ideas	 and	 recipes	 to	make	 special	 occasions	 such	 as	birthday	parties	 and	 cultural	

days	 healthier	 in	 ECE	 services.	 The	 publication	 references	 the	 Kai	 Time	 in	 ECE	 survey	 as	

providing	a	rationale	for	the	resource,	and	was	informed	by	the	findings	regarding	what	food	

is	usually	served	at	celebrations	and	what	types	of	celebrations	were	common	in	ECE	settings	

(Heart	Foundation	./01).	

Original	contribution	to	knowledge	or	understanding	in	its	field		

The	work	presented	in	this	thesis	has	contributed	to	a	deeper	understanding	of	nutrition	and	

activity	environments	in	early	education	(both	in	NZ	and	internationally),	particularly	as:	

• the	first	study	to	investigate	associations	between	child	BMI	and	measures	of	the	

environment	in	ECE	settings	which	adjusted	for	child	and	family-level	characteristics	

(and	only	a	couple	of	other	studies	have	been	able	to	look	at	this	association	without	

comprehensive	statistical	adjustments);	

• 	the	first	comparative	analyses	between	adherence	to	recommended	preschool	

nutrition-related	behaviours	in	the	home	and	ECE	environments;	

• the	first	collection	and	analyses	of	written	policies	and	menus	from	early	education	

services	in	NZ;	

• the	first	collection	of	data	on	screen	use	(e.g.	iPad	and	computers)	in	NZ	ECE	

settings;	

• an	update	on	information	collected	about	some	ECE	nutrition-related	policy	and	

practice	in	the	Ministry	of	Health’s	1223	and	1225	FNES	research;	

• the	creation	of	a	novel	composite	index	which	summarises	theoretically-informed	

components	of	the	nutrition	and	activity	environments	in	ECE	settings;	

• the	first	independent	analyses	of	association	between	the	Heart	Foundation’s	Healthy	

Heart	Award	and	the	quality	of	nutrition	and	activity	environments	in	NZ	ECE	

services;	
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• the	first	analysis	of	NZ’s	position	in	regards	to	meeting	the	WHO	recommendations	

for	the	ECE	setting.		

Providing	tools	and	informing	future	research	

The	 research	 tools	 created	 in	 the	 thesis	 (the	WellCCAT-NZ	policy	 analysis	 tool,	 the	menu	

analysis	 tool	 and	 the	 survey	 questionnaire	 itself)	 are	 freely	 available	 for	 use	 by	 other	

researchers.	A	short-form	of	the	Kai	Time	in	ECE	survey	was	developed	by	the	candidate	for	

use	 in	 the	 Food	Provision	module	 of	 INFORMAS,	which	monitors	 food	 environments	 and	

nutrition	policies	and	programmes	in	public	sector	settings	(L'Abbé	et	al	,-./).	INFORMAS	

(International	 Network	 for	 Food	 and	 Obesity/non-communicable	 Diseases	 Research,	

Monitoring	 and	 Action	 Support)	 is	 a	 global	 network	 of	 public-interest	 organisations	 and	

researchers	that	aims	to	monitor,	benchmark	and	support	public	and	private	sector	actions	

to	 create	 healthy	 food	 environments	 and	 reduce	 obesity	 and	 non-communicable	 diseases	

(NCDs)	 and	 their	 related	 inequalities.	 The	 short-form	 of	 the	 Kai	 Time	 Survey	 collects	

nutrition-related	 policies	 (including	 breastfeeding)	 and	 menus,	 plus	 a	 small	 number	 of	

questions	about	service	characteristics,	designed	to	take	0-!"	minutes	to	complete,	and	data	

collection	from	ECE	services	nationally	was	undertaken	last	year	using	the	tool.	

A	modified	Six	C’s	model	of	contributors	to	overweight	for	9-	and	%-year	olds	

Skouteris	 et	 al.	 ("#$%)	 describe	 ECE	 as	 a	 “significant	 seventh	 C”	 which	 was	 missing	 in	

Harrison	et	al.’s	ecological	model.	Throughout	this	thesis,	a	new	version	of	the	Six	Cs	model	

for	 contributors	 to	 overweight	 and	 obesity	 in	 childhood	 has	 been	 assembled,	 which	 is	

relevant	to	*-	and	%-year	old	children	in	NZ	who	presently	spend	an	average	of	23	hours	a	

week	in	ECE	(Figure	!").	Rather	than	adding	a	‘seventh	C’	as	Skouteris	et	al.	(89:;)	suggest,	

the	 ECE	 setting	 has	 been	 included	 in	 the	 community	 sphere,	 although	 it	 should	 be	 noted	

that	 there	are	other	aspects	of	 the	community	sphere	which	may	 influence	preschool	child	

development	 (e.g.	 libraries,	 playgrounds,	 community	 recreation	 services	 etc).	Most	 of	 the	

‘community’	factors	outside	of	ECE	are	hypothesised	to	be	fairly	consistent	across	NZ	and	so	

have	 been	 included	 in	 the	 ‘country’	 level	 of	 the	model.	 In	 Figure	 !",	 factors	 discussed	 in	

earlier	 chapters	 are	 in	 black,	 and	 other	 factors	 from	 the	 literature	 (in	 Chapter	 5	 or	 the	

discussion	sections	of	other	chapters)	are	added	in	grey.	Factors	found	to	be	independently	

statistically-significant	 with	 overweight	 or	 obesity	 at	 age	 2	 are	 in	 bold.	 This	 model	 is	

intended	 to	 inform	 future	 research	 and	 policy	 planning	 on	 obesity	 prevention	 for	 the	

preschool	age	group.	
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Figure	!":	The	Six	Cs	model	of	contributors	to	overweight	and	obesity	in	early	
childhood	(based	on	Harrison	et	al.	2344)	
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Limitations of the thesis and future areas for research 

General	limitations	

Several	 limitations	of	 the	methods	 employed	 in	 the	 thesis	have	been	discussed	 in	 relevant	

chapters.	In	summary,	readers	should	be	particularly	mindful	of	the	following:	

• The	cross-sectional	design	and	timing	of	collection.	

• The	geographical	location	of	recruitment	for	the	Growing	Up	in	NZ	cohort	and	the	

Kai	Time	in	ECE	survey	(Auckland,	Counties	Manukau	and	Waikato	DHB	areas).	

• The	modest	response	rate	to	the	Kai	Time	in	ECE	survey	(67.6%	of	services	in	the	

three	DHB	areas).	Even	though	similar	proportions	of	services	by	type	and	other	

characteristics	compared	to	the	total	population	participated,	there	remains	the	

potential	for	respondent	bias	that	is	immeasurable.	

• The	low	participation	of	Kōhanga	Reo	means	that	results	may	not	apply	for	this	type	

of	service.	Note	that	although	over	23%	of	children	enrolled	in	Kōhanga	Reo	identify	

as	Māori,	only	--%	of	all	Māori	children	in	the	three	DHB	areas	that	participated	in	

the	survey	attended	Kōhanga	Reo;	over	&'%	of	Māori	children	attended	privately-run	

ECE	centres	and	a	further	/0%	attended	community-based	ECE	centres	with	most	of	

the	remainder	in	Kindergartens	(Ministry	of	Education	1234),	so	this	research	does	

provide	relevant	information	about	nutrition	and	activity	environments	for	Māori	

children,	just	not	necessarily	those	in	Kōhanga	Reo.	

• Much	of	the	data	were	self-reported	by	the	manager/head	teachers	and/or	parents	

which	is	subject	to	social	desirability	and	recall	bias	(exceptions	are	the	analyses	of	

written	policies	and	menus,	and	measurements	of	child	height	and	weight).	

• Possible	lack	of	heterogeneity	in	the	EPANE	Index,	particularly	for	the	matched	

subsample	of	children	from	Growing	Up	in	NZ	used	in	analyses	presented	Chapter	;.	

Two	additional	limitations	are	discussed	in	detail	below	as	they	have	particular	implications	

for	future	research	in	this	area.	

Potential	of	missing	variable	bias	in	the	Kai	Time	in	ECE	questionnaire	

As	discussed	in	Chapter	0,	it	 is	possible	that	aspects	of	the	ECE	environment	which	impact	

on	childhood	obesity	were	not	captured	in	the	survey	and	subsequent	EPANE	Index.	The	Kai	

Time	 in	 ECE	 questionnaire	 was	 created	 by	 combining	 existing	 questions	 from	 previous	

surveys	 in	 NZ	 and	 overseas	 (Appendix	 *),	 and	 although	 tested	 with	 ECE	 managers	 and	

teachers	 was	 not	 independently	 validated.	 A	 systematic	 review	 of	 measurement	 tools	 for	

obesity	 prevention	 in	 childcare	 centres	 was	 published	 after	 the	 Kai	 Time	 in	 ECE	 survey	
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(Stanhope	 et	 al	 ,-./).	 This	 detailed	 review	 of	 both	 direct	measures	 (e.g.	 accelerometers),	

observational,	self-complete	and	interviewer	administered	tools,	serves	as	a	useful	reference	

for	future	researchers	in	this	area.	

Subsequently,	 the	 Child-care	 Food	 and	Activity	 Practices	Questionnaire	 (CFAPQ)	 has	 also	

been	 released	 by	 researchers	 in	 the	 Netherlands	 (Gubbels	 et	 al	 +,-.).	 The	 CFAPQ	 has	 a	

similar	number	of	questions	 (12	 items)	 to	 the	Kai	Time	 in	ECE	Survey,	 and	may	 therefore	

have	also	 faced	 issues	with	non-completion,	especially	considering	that	policies	and	menus	

were	not	collected	in	the	CFAPQ	and	so	these	questions	would	need	to	be	added.	However,	

the	 CFAPQ	 may	 have	 been	 a	 better	 tool	 for	 this	 thesis	 as	 it	 collects	 comprehensive	

information	on	staff	practices	and	behaviours,	producing	subscale	scores	which	could	have	

been	used	 in	place	of	 the	composite	EPANE	 index.	Most	 importantly,	 it	has	been	carefully	

tested,	 showing	positive	 initial	validation	 (Gubbels	et	al	+,-.)	and	 it	would	also	have	been	

useful	to	assist	with	further	validation	and	compare	data	across	countries.	

There	are	other	variables	missing	from	the	index,	which	in	discussions	with	representatives	

from	the	ECE	sector	(and	subsequent	literature)	have	defined	as	important	components	of	a	

‘health-promoting’	ECE	environment:		

• Staff	professional	development	in	the	previous	./	months	regarding	nutrition	

education,	physical	activity	or	active	movement,	food	preparation,	child	nutrition	

etc.	(this	was	only	assessed	in	the	thesis	via	statements	in	the	written	policies,	

allocating	budget	to	professional	development).	

• Physical	space	available	for	active	play,	e.g.	measurements	of	outdoor	and	indoor	

space	(in	this	thesis	there	was	only	a	question	about	perception	of	the	adequacy	

indoor	space	for	physical	activity).	

• Objective	measures	of	physical	activity	in	children,	e.g.	accelerometer	data.	

• Staff	health	and	wellbeing.	

The	limitations	of	ecological	systems	theory	

While	 ecological	 systems	 theory	 and	 quantitative	methods	 are	useful	 to	 researchers	 when	

conceptualising	 what	 influences	 child	 development	 (i.e.	 in	 monitoring,	 aetiological	 or	

descriptive	 research),	 it	may	not	be	 the	best	model	 to	assist	with	 insights	 into	why	we	see	

certain	phenomena	or	how	they	can	be	changed.	Obesity	is	complex,	and	so	many	academics	

now	 argue	 that	 research	 on	 obesity	 needs	 to	 incorporate	 rather	 than	 control	 for	 the	

complexity	 (Cheskin	 et	 al	 -./0).	 Even	 Bronfenbrenner	 may	 have	 had	 issues	 with	 the	

interpretation	of	his	 ecological	 systems	 theory	presented	 in	 this	 thesis.	Tudge	et	 al.	 ("#$%)	

state	 that	 Bronfenbrenner	 was	 critical	 of	 multivariate	 analysis	 as	 it	 treats	 variables	 as	
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independent	of	each	other,	 rather	than	synergistic	and	possibly	additive.	They	suggest	 that	

structural	equation	modelling	or	person-oriented	analysis	is	more	appropriate.	A	moderation	

analysis	 (testing	 the	 hypothesis	 that	 a	 healthy	 environment	moderates	 the	 effect	 of	 home	

and	individual	characteristics	on	child	BMI)	in	hindsight	may	have	been	a	more	appropriate	

statistical	method	to	answer	the	final	question	in	this	thesis.	

The	ecological	model	has	been	critiqued	by	some	systems	scientists	who	argue	that	 it	does	

little	 to	 help	 understand	 the	 dynamic	 nature	 of	 complex	 public	 health	 issues.	 Lich	 et	 al.	

("#$%)	 state	 that	 “Even	when	 armed	with	multilevel	 statistical	 approaches	we	 are	 likely	 to	

develop	 only	 limited	 understanding	 of	 how	 changes	 at	 the	 individual	 level	 (such	 as	

interventions	on	a	study	participant)	impact	the	system	at	higher	levels	(e.g.,	neighborhood,	

school,	or	population).	Moreover	we	may	fail	to	elucidate	the	complex	dynamic	relationships	

between	 individual	 components	 (e.g.,	 individual	 people)	 and	 combinations	 of	 components	

(e.g.,	 changing	 patterns	 that	 vary	 across	 a	 family	 or	 school	 context).”	 Systems	 science	

methodology	 offers	 public	 health	 researchers	 additional	 methods	 to	 collect,	 organise	 and	

analyse	information	about	complex	and	dynamic	phenomena	(Carey	et	al	*+,-),	which	may	

be	particularly	insightful	for	the	issue	of	childhood	obesity.	

Ecological	 systems	 theory	 is	 also	 contrary	 to	Māori	 understandings	 of	 child	 development.	

Ecological	 systems	 theory	 situates	 the	 child	 as	 an	 individual	 in	 the	 centre	 of	 the	 model	

whereas	 Te	 Ao	 Māori	 (a	 Māori	 world	 view/perspective)	 places	 whānau	 (wider	 family	 or	

community)	 at	 the	 centre.	 Whānau	 are	 the	 traditional	 building	 blocks	 of	 Māori	 society,	

within	which	there	are	collective	and	individual	reciprocal	responsibilities.	It	is	also	unlikely	

that	a	Māori	approach	to	this	research	would	have	separated	obesity	prevention	components	

into	nutrition	and	physical	activity	as	done	in	the	differing	domains	of	the	Six	Cs	model.	The	

Māori	term	for	health	(hauora)	is	much	more	holistic	than	the	Pākeha/European	definition,	

where	 aspects	 of	 wellbeing,	 mental	 health	 and	 spirituality	 are	 indistinguishable	 from	

physical	 health.	 A	Māori	 model	 of	 health,	 Te	Whare	 Tapa	Wha,	 places	 the	 health	 of	 the	

family	 (Te	 Taha	 Whānau),	 spiritual	 health	 (Te	 Taha	 Wairua),	 and	 emotional/mental	

wellbeing	 (Te	 Taha	 Hinengaro)	 alongside	 physical	 wellbeing	 (Te	 Taha	 Tinana),	 and	

contained	 within	 language	 and	 customs	 (Te	 Reo	 Rangitira)	 and	 the	 environment	 (Te	 Ao	

Turoa)	(Rochford	*++,).	Linda	Tuhiwai	Smith	(/000),	a	prominent	Māori	researcher,	states	

“We	[Māori]	have	a	different	epistemological	tradition	that	frames	the	way	we	see	the	world,	

the	way	we	organize	ourselves	 in	 it,	 the	questions	we	ask,	and	the	solutions	we	seek”.	 It	 is	

important	 to	 acknowledge	 that	 the	 questions	 asked	 in	 this	 research,	 the	 findings	 and	

interpretation,	would	be	very	different	if	the	research	was	led	by	a	Māori	researcher.		
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Research	 wishing	 to	 comment	 on	 Māori	 ECE	 services	 would	 benefit	 from	 following	 a	

kaupapa	Māori	research	methodology	(Barnes	89:;;	Pihama	et	al	8998),	and	allowing	more	

time	 to	 lead-in	 to	 the	data	 collection	 in	order	 to	build	 relationships	 and	 trust.	Having	not	

employed	kaupapa	Māori	methodology	and	with	limited	time	prior	to	data	collection	due	to	

the	age	of	 the	Growing	Up	 in	NZ	cohort,	 I	was	guided	by	 the	Healthy	Research	Council	of	

NZ’s	 Guidelines	 for	 Researchers	 on	 Health	 Research	 Involving	 Māori	 (Health	 Research	

Council	 of	 New	 Zealand	 0121)	 which	 focuses	 on	 consultation	 with	 Māori	 to	 ensure	 that	

research	 contributes	 to	 Māori	 health	 development.	 Having	 obtained	 low	 participation	 by	

Kōhanga	Reo	and	without	a	specific	equity-lens,	the	findings	of	this	research	are	possibly	of	

limited	use	 to	 these	 services,	 and	 there	 is	 a	need	 for	 future	 research	 in	 this	 area	by	Māori	

researchers.	

Areas for future research 

Several	issues	raised	in	the	course	of	the	thesis	would	benefit	from	future	research:	

• Nutrition	and	activity	environments	for	under	2	year	olds	in	NZ.	The	highest	growth	

rate	in	ECE	enrolments	is	in	under	0-year-olds;	with	+,%	of	infants	and	11%	of	+	year	

olds	in	()*+	attending	an	average	of	*3	and	(*	hours	a	week,	respectively	(Ministry	of	

Education	+,-.).	Obesity	prevention	activities	such	as	the	promotion	and	

continuation	of	breastfeeding,	timing	of	introduction	to	solids,	appropriate	first	

foods,	responsive	feeding,	tummy-time	and	outdoor	time,	no	screen	use,	and	no	

restrictions	on	active	movement,	are	important	messages	for	this	setting	as	previous	

NZ	research	has	shown	poor	understanding	and	application	of	breastfeeding	policies	

in	ECE	(Duncan	and	Bartle	./01).	There	are	no	comprehensive	NZ	studies	to	date	

that	we	are	aware	and	very	few	internationally	(Benjamin	Neelon	et	al	./01a).	

• Staff	wellbeing	in	ECE	environments	

• Dietary	intake	in	ECE	and	comparisons	with	home	intake	

• A	randomised	cluster	controlled	trial	of	the	Healthy	Heart	Award	programme	

• Peer	role	modelling	and	teacher	role	modelling	of	healthy	eating	and	activity	within	

ECE	settings;	how	to	encourage	and	sustain	practice	of	positive	role	modelling	

• How	to	effectively	improve	teacher	awareness,	practice	and	self-efficacy	to	reduce	the	

sedentary	nature	of	ECE	environments;	use	of	forest/bush	kindergarten	philosophies	

and	off-site	walks/adventures,	fundamental	movement	skills	programmes	or	teacher	

training	

• Use	of	screens	in	ECE	environments;	what	is	effective	ECE	practice	with	new	

technologies,	and	how	much	is	too	much?	
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• Effective	health-promotion	messaging	(sleep,	oral	health,	first	foods,	healthy	eating,	

etc.)	to	parents	within	the	ECE	environment;	authentic	communication	with	parents,	

families	and	whānau.	

• Health	benefits	of	environment/sustainability	programmes	within	ECE	environments	

• Incorporating	Māori	perspectives	on	nutrition	and	activity	into	the	ECE	setting	

• Multi-sector	collaboration	with	ECE	for	child	health:	partnering	with	primary	health	

care	services	(Plunket,	General	practices,	Dental	service	etc.).	
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Concluding thoughts 

“Fight	against	something	and	we	focus	on	the	thing	we	hate.	Fight	for	something	and	we	focus	on	
the	thing	we	love.”	

	Simon	Sinek,	#$%&.	

	

The	 UN	 General	 Assembly	 has	 proclaimed	 6789	 to	 676;	 the	 Decade	 of	 Action	 on	 Nutrition	

(World	 Health	 Organization	 2345).	 The	 Decade	 of	 Action	 on	 Nutrition	 is	 a	 framework	 for	

making	 commitments,	 tracking	 progress,	 and	 ensuring	 accountability	 in	 line	 with	 global	

nutrition	targets.	Of	particular	relevance	to	NZ,	the	global	nutrition	targets	include	the	World	

Health	Assembly’s	goal	in	2342	of	no	increase	childhood	overweight	prevalence	in	under	=-year-

olds,	Sustainable	Development	Goal	(SDG)	6	to	end	hunger,	achieve	food	security	and	improved	

nutrition	and	promote	sustainable	agriculture,	and	SDG	6	to	ensure	healthy	lives	and	promote	

wellbeing	for	all	at	all	ages.	

The	UN	Decade	on	Nutrition	calls	 for	policy	action	across	six	areas,	one	of	which	has	been	at	

the	 heart	 of	 this	 thesis:	 building	 safe	 and	 supportive	 environments	 for	 nutrition.	 Safe	 and	

supportive	environments	for	NZ’s	under	'	year	olds	necessitates	a	focus	on	out-of-home	group-

based	 care	 and	 education	 settings,	 and	 this	 thesis	 has	 provided	 evidence	 that	 there	 is	

substantial	work	to	be	done	in	this	area.	It	is	a	small,	but	important	part,	of	a	much	larger	plan	

to	ensure	appropriate	nutrition	and	health	for	all.	

This	 thesis	 has	 not	 been	 about	 the	 fight	 against	 childhood	 obesity;	 as	 problematic	 and	

potentially	 destructive	 as	 that	 issue	 is	 for	 public	 health	 and	 the	 wider	 health	 care	 sector.	

Instead,	this	research	is	about	the	fight	for	safe	and	supportive	health-promoting	environments	

for	young	children;	 it	 is	about	adequate	nutrition	and	the	highest	attainment	of	health	for	all	

children,	 irrespective	of	socioeconomic	position,	ethnicity,	or	mother’s	education,	which	were	

found	in	Chapter	/	to	have	the	greatest	impact	on	a	child’s	body	size	at	four	years	of	age.	Only	

when	the	universal	rights	to	nutritionally-adequate	food,	active	play	and	health	are	upheld	for	

all	children	will	we	see	a	reduction	in	the	current	unacceptable	high	level	of	childhood	obesity	

in	NZ	and	elsewhere	around	the	world.	
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Appendices 

1. Organisations involved in Kai Time in ECE survey consultation 

!+	A	Day	

Agencies	for	Nutrition	Action	

Auckland	Kindergarten	Association	

Auckland	Regional	Public	Health	Service	

Child	Forum	Early	Childhood	Education	National	Organisation	

Counties	Manukau	Kindergarten	Association	

Early	Childhood	Council	

*Education	Review	Office	

Kidicorp	(now	called	BestStart	Educare)	

*Kindercare	

*Lollipops	Educare	(now	part	of	Evolve	Education	Group)	

*Ministry	of	Education	

Ministry	of	Health	

Ministry	of	Pacific	Island	Affairs	

National	Heart	Foundation	

New	Zealand	Home	Based	Early	Childhood	Education	Association	

New	Zealand	Playcentre	Federation	

*Ngati	Whatua	Iwi	

Sport	Waikato	

Sport	Waitakere	

Te	Tari	Puna	Ora	o	Aotearoa	(now	called	Te	Rito	Maioha)	Early	Childhood	NZ	

Te	Kōhanga	Reo	Auckland	regional	network	

Te	Kōhanga	Reo	Waikato	regional	network	

Waikato	District	Health	Board	

Waikato	Kindergarten	Association	

Waikato-Tainui	Iwi	

*	organization	invited	but	did	not	participate	in	consultation	phase	of	research	(the	candidate	
did	meet	Education	Review	Office	and	Evolve	Education	Group	to	discuss	results	of	the	survey)



2: Final Questionnaire and Content Guide for 2014 Kai Time in ECE Survey 
This	survey	should	be	completed	by	the	person	responsible	for	overseeing	the	Early	Childhood	Education	(ECE)	service,	e.g.	Centre	Manager,	Director	or	Head	
Kindergarten	Teacher	or	Kaiwhakahaere,	in	consultation	with	food	service	staff	and/or	teachers	as	appropriate.	It	will	take	approx.	/0	minutes	to	complete.			

	 	

CONSENT	FORM	

Please	read	the	Participant	Information	Sheet	(also	included	in	the	email	we	sent	you),	then	read	the	statements	below	and	answer	'yes'	to	begin	the	questionnaire.	

No.	 Question	 Response	categories	 Source	/	comment	

!	 !.	I	have	read	the	Participant	Information	Sheet	and	I	
agree	to	take	part	in	this	research.		

!.	I	understand	that	I	am	free	to	withdraw	
participation	at	any	time,	and	to	withdraw	any	data	
traceable	to	me	up	to	six	weeks	from	when	I	complete	
this	survey.		

!.	I	know	that	the	results	of	this	survey	will	be	reported	
at	group-level,	and	that	all	care	will	be	taken	to	ensure	
individuals	and	ECE	services	cannot	be	identified	in	
any	publications	about	this	research.		

!.	I	understand	that	the	record	of	which	ECE	services	
have	participated	in	this	research	will	be	kept	(separate	
from	the	data)	for	,	years	from	the	end	date	of	the	
survey	then	destroyed,	and	that	the	data	(with	
identifiers	removed)	will	be	kept	for	the	duration	of	
the	'Growing	Up	in	New	Zealand'	study.		

One	answer	only:	

Yes,	I	agree	

No,	I	do	not	agree	and	I	do	not	want	to	continue	with	
this	research	→	Skip	to	END	

APPROVED	BY	THE	UNIVERSITY	OF	
AUCKLAND	HUMAN	PARTICIPANTS	
ETHICS	COMMITTEE	REF	No	./.012	DEC	
!"#$	



Appendix	)	Final	questionnaire	wording	and	content	guide	

SECTION	):	Type	of	respondent	and	ECE	service	

We	will	start	with	a	few	questions	about	you	and	your	ECE	service.	When	we	mention	‘staff	members’	we	mean	staff	who	work	directly	with	children/tamariki.		

Questions	refer	to	what	is	happening	for	1	and	3	year	old	children/tamariki	at	your	childcare	service	right	now.	If	you	do	not	have	any	)	or	,	year	olds	currently	
enrolled	could	you	please	email	s.gerritsen@auckland.ac.nz	with	your	Survey	Access	code	and	you	do	not	need	to	complete	this	survey.	

No.	 Question	 Response	categories	 Source	/	comment	

!	 Which	of	these	categories	best	describes	your	
position	within	your	ECE	service?	

One	answer	only:	

Centre	Manager	/	Director	/	Head	Teacher	/	Kaiwhakahaere	

Teacher	/	Kaiako	

Cook	/	Chef	/	Food	service	staff	

Board	member	/	Trustee	

Administrator	/	Support	staff	

Parent	or	whanau	(unpaid	volunteer)	

Other,	please	specify	_______________________	

Adapted	from	Q'	from	the	+,,-	ECE	Food	
and	Nutrition	Environment	Survey	(FNES),	
Ministry	of	Health	NZ.	

	

	

!	 Is	your	ECE	service	a	member	of	any	of	these	
umbrella	organisations?	

Select	all	that	apply:	

Te	Tari	Puna	Ora	o	Aotearoa/NZ	Childcare	Association	

Auckland,	Counties	Manukau	or	Waikato	Kindergarten	
Association	

The	New	Zealand	Playcentre	Federation	

Te	Kohanga	Reo	

New	Zealand	Home	Based	Early	Childhood	Education	
Association	

Te	Tari	Puna	Ora	o	Aotearoa	are	now	called	
Te	Rito	Maioha	Early	Childhood	New	
Zealand	and	Kidicorp	have	changed	their	
name	to	BestStart	



Appendix	)	Final	questionnaire	wording	and	content	guide	

Kidicorp	

Kindercare	

Lollipops	Educare	

Barnardos	New	Zealand/Kidstart	

The	Christian	Early	Childhood	Education	Association	of	
Aotearoa	Inc	

Montessori	Aotearoa	New	Zealand	

Federation	of	Rudolf	Steiner	Waldorf	Schools		

Other,	please	specify	___________________________	

No,	our	ECE	service	is	not	a	member	of	an	umbrella	
organisation	

!	 How	many	)	and	+	year	old	tamariki/children	
currently	attend	your	ECE	service...?	Please	
enter	a	number	in	each	row.	The	total	shown	in	
the	final	row	should	equal	the	total	number	of	3	
and	%	year	old	children	that	attend	your	ECE	
service.	

______		Full	day	(i.e.	,	or	more	hours	a	day	on	the	days	they	
attend)															

______		Part	day,	including	lunchtime	

______		Morning/afternoon	session	(i.e.	do	not	have	lunch	at	
the	ECE	service)		

[	Total		automatically	calculated]	

		

!	 What	is	the	ratio	of	staff	to	,-!	year	old	
tamariki/children	in	your	ECE	service?	(please	
include	younger	children	in	the	ratio	
calculation	if	a	teacher	is	also	responsible	for	
them	at	the	same	time).	

One	answer	only:	[dropdown	box]	

!:#	or	less,	i.e.	!	teacher	to	#	children	or	less	

!:#	

!:#	

!:#	
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!:#	

!:#	

!:#	

!:!#	

!:!!	

!:!#		

!:!#	

!:!#	

!:!#	or	more	

!	 What	proportion	of	your	staff	working	with	2-!	
year	old	children	are	fully	qualified?	(i.e.	hold	at	
least	a	Bachelor	of	Teaching	(Early	Childhood	
Education)	or	Diploma	of	Teaching	(Early	
Childhood	Education),	or	an	equivalent	Level	5	
qualification	approved	by	the	New	Zealand	
Teachers	Council	for	registration).	

One	answer	only:	[dropdown	box]	

!-!"%	

!!-!"%	

!"-!"%	

!"-!"%	

!"-!"%	

!"-!"%	

!"-!"%	

!"-!"%	

!"-!"%	

!"-!""%	
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SECTION	):	Preparation	and	sourcing	of	meals	

The	next	set	of	questions	is	about	where	you	obtain	food	for	children/tamariki	at	your	ECE	service	and	how	it	is	prepared.	

No.	 Question	 Response	categories	 Source	/	comment	

!	 Do	children/tamariki	bring	food	from	home	
to	your	ECE	service	regularly	(that	is,	every	
day	that	they	attend)?	

One	answer	only:	

No,	it	is	not	permitted	

Only	children	with	special	medical	needs	or	other	dietary	restrictions	
are	permitted	to	bring	food	regularly.	

Children	are	required	to	bring	food	for	some	of	their	own	
snacks/meals.	

Children	are	required	to	bring	food	for	all	of	their	own	snacks/meals.	

Children	are	required	to	bring	food	for	some	snacks/meals	to	share.		

Children	are	required	to	bring	food	for	all	snacks/meals	to	share.	

Adapted	Q".$	Center	Director	
Interview	Tool	from	Yale	Rudd	
Center	for	Food	Policy	and	Obesity,	
Yale	University	(CDIT)		

!	 Do	children/tamariki	bring	food	from	home	
to	your	ECE	service	for	special	occasions,	
such	as	a	themed	day,	celebrations	or	
birthday	parties?	

One	answer	only:	

No,	it	is	not	permitted	

Yes,	for	some	special	occasions	

Yes,	for	most	or	all	special	occasions	

Adapted	Q".$	CDIT	

!	 Does	your	ECE	service	regularly	provide	food	
for	%-!	year	old	children/tamariki	to	eat	at	
meals	and/or	snacks?	(i.e.	every	day	you	
provide	at	least	one	meal	or	snack).	

One	answer	only:	

No					→	Skip	to	Q)*	

Yes				
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!"	 Which	of	these	meals	and/or	snacks	does	
your	ECE	service	provide	the	food	for	2-!	
year	old	children/tamariki	to	eat?	

Select	all	that	apply:	

Breakfast	

Morning	snack	

Lunch	

Afternoon	snack	

Late	(pre-dinner)	snack	

Dinner	

Modified	wording	from	CDIT	Q2.4	
and	%&&'	FNES	Q-	[not	comparable].	

!!	 On	a	usual	day,	how	many	of	your	1-!	year	
old	children/tamariki	have	food	provided	by	
your	ECE	service	for	each	of	the	following	
meals	and	snacks.	Answer	‘0’	if	your	ECE	
service	would	not	usually	provide	food	for	
that	meal/snack.	

______		Breakfast															

______		Morning	snack	

______		Lunch	

______		Afternoon	snack												

______		Late	snack	

______		Dinner	

	

	

	

!"	 Are	food	or	beverages	that	your	ECE	service	
provides	to	children/	tamariki...?	

Select	all	that	apply:	

Grown	at	the	ECE	service	

Bought	from	a	supermarket	

Bought	from	a	dairy,	takeaway	shop	or	bakery	

Ordered	in	from	a	food	service	or	catering	company	

Ordered	in	from	another	ECE	service	

Given	to	the	service	as	a	donation	(including	food	from	parents	for	all	

Modified	version	of	!""#	FNES	Q*	
[some	comparability]	to	split	source	
of	food	and	preparation	(similar	to		
CDIT	Q'.))	
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children/tamariki)	

Obtained	in	some	other	way	(please	specify)	_____________________	

!"	 What	is	your	ECE	service’s	average	spend	per	
child	per	day	on	food	and	beverages?	Please	
exclude	the	cost	of	food	service	staff/cook	
and	kitchen	facilities.	

$___.__		 From	Liverpool	Nursery	Nutrition	
questionnaire.			

!"	 Are	food	or	beverages	usually	prepared…?	 One	answer	only:	

On	site	by	a	cook	/	chef	/	food	service	staff	

On	site	by	teaching	staff			→	skip	to	Q"#	

On	site	by	parents/whanau				→	skip	to	Q"#	

Offsite	by	a	food	service,	catering	company,	dairy	or	bakery			→	skip	to	
Q"#	

In	some	other	way	(please	specify)		_______________________		→	skip	
to	Q"#	

Modified	version	of	!""#	FNES	Q*	
[comparable]	to	split	source	of	food	
and	preparation	(similar	to		CDIT	
Q".$)	

	

	

!"	 Is	your	cook	/	chef	/	food	service	staff…?	
Please	round	hours	employed	to	the	nearest	
half	an	hour.	

One	answer	only:	

Voluntary	(unpaid)	

Employed	less	than	/0	hours	a	week	

Employed	*+	to	*-./	hours	a	week	

Employed	*+	to	*-./	hours	a	week	

Employed	*+	or	more	hours	a	week	

	

!"	 Has	your	cook	completed	any	of	these	food	
or	nutrition	qualifications	or	training	

Select	all	that	apply:	

Basic	food	safety	and	hygiene	diploma	or	certificate	(not	NZQA	
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courses?		 approved)	

NZQA	approved	certificate	in	food	safety	and	hygiene	

NZQA	approved	certificate	in	food	and	beverage	service/hospitality	

Diploma	in	nutrition	

Undergraduate	degree	in	nutrition	

Post-graduate	degree	in	dietetics	or	nutrition	

ECE	menu	development	course	provided	by	the	Heart	Foundation	

None	(they	do	not	have	any	specific	food	or	nutrition	training)	

Other	qualification	or	training	certificate	(please	specify)	______	

!"	 Does	your	ECE	service	have	a	written	menu	
for	meals	and/or	snacks?	

One	answer	only:	

No					→	skip	to	Q"#	

Yes		

	

!"	 Is	the	menu	on	a	cycle?	 One	answer	only:	

No		

!	week	cycle	(i.e.	the	same	food	is	served	every	week)	

!	or	$	week	cycle	

!	week	or	more	cycle	throughout	year	

!	week	or	more	cycle,	with	seasonal	changes	

CCNPAAS	Q(.*a	(adapted	to	incl	-	
week	cycle	as	in	Healthy	Heart	
Awards)	

!"	 Is	the	menu	available	to	parents?	 One	answer	only	:	

No	
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Yes,	but	only	available	if	parents	request	to	see	it	

Yes,	available	in	a	public	space	for	parents	to	read	

!"	 Please	attach	an	electronic	copy	of	your	menu	for	this	week.	If	you	prefer,	you	can	email	or	fax	…		

	

To	assist	us,	please	check	that	your	menu	specifies	the	type	of:	

bread	(wholemeal,	wholegrain,	white)	

fruit	(fresh/canned/dried	+	kind	served	that	day,	e.g.	fresh	bananas,	canned	peaches,	dried	raisins)	

vegetables	(frozen/fresh/canned	+	kind	served	that	day,	e.g.	frozen	peas,	fresh	green	beans)	

crackers	and	biscuits	(type	or	brand	served	that	day)	

cheese	and	yoghurt	(type/flavour	or	brand	served	that	day,	e.g.	colby	cheese,	chocolate	dairy	food,	strawberry	yoghurt,	
natural	yoghurt)	

meat	(lean	or	processed	+	kind	served	that	day,	e.g.	lean	beef	patties,	luncheon	sausage,	pork	sausages,	crumbed	fish	
fillets,	tinned	tuna,	lean	mince)	

milk	(brand	name	for	type,	e.g.	calci-trim,	or	colour	of	box/top,	e.g.	blue,	light	blue,	yellow	or	green	top)	

other	drinks	(e.g.	water,	cordial,	flavoured	milk).	

The	more	information	on	the	menu,	the	better!	Thank	you.		
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SECTION	):	Policies		Now	a	few	questions	about	the	policies	of	your	ECE	service.	We	will	start	with	questions	on	food	and	nutrition	and	then	follow	with	questions	
on	physical	activity.	

No.	 Question	 Response	categories	 Source	/	comment	

!"	 Have	decisions	about	food	in	your	ECE	
service	(e.g.	when	and	what	food	is	provided,	
how	it	is	sourced	etc.)	been	influenced	by	any	
particular	theory,	kaupapa	or	philosophy?	
Please	include	any	values	or	beliefs	of	
management/staff	if	they	have	been	
influential,	even	if	these	are	not	written	
down	in	policy.	

One	answer	only:	

No	

Yes,	please	name	and	explain	the	theory,	kaupapa	or	philosophy		
______________________________________	

	

	

!!	 Does	your	ECE	service	have	written	
nutritional	guidelines	for	food	brought	from	
home?	

One	answer	only:	

No	→	skip	to	Q"#	

Yes	

	

!"	 How	many	families	would	you	say	comply	
with	your	nutritional	guidelines	for	food	
brought	from	home?	

One	answer	only:	

All	of	the	families	

Most	of	the	families	

Some	of	the	families	

None	of	the	families	

Modified	CDIT	,..b	

!"	 What	do	staff	members	do	when	food	
brought	from	home	in	not	in	compliance	
with	your	guidelines?	

Select	all	that	apply:	

Discuss	with	manager/other	staff	

Discuss	with	parents/whanau	directly	

CDIT	&.(cc	
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Give	a	written	note	or	copy	of	the	policy	to	parents/whanau	
concerned	

Remind	all	whanau	about	the	policy	in	a	newsletter	or	similar	note	

Allow	child(ren)	/tamariki	to	eat	the	food	

Discard	food	and	give	the	child(ren)/tamariki	something	else	

Nothing	

Something	else,	please	specify	_________________________	

!"	 Does	your	ECE	service	have	a	written	policy	
on	food	or	nutrition?			

One	answer	only:	

No	→	skip	to	Q"#	

Yes	

Based	on	FNES	Q./	[comparable]	

!"	 How	do	you	monitor	whether	staff	members	
are	complying	with	your	food	or	nutrition	
policy?	

Select	all	that	apply	:	

Daily	walk	throughs	

Informal	check-ins	and	reviews	with	staff	[initiated	by	Manager/Head	
Teacher]	

Track	complaints	about	noncompliance	voiced	by	other	staff	
members		

Track	complaints	about	noncompliance	voiced	by	parents/whanau	

Parent/whanau	feedback	forms/satisfaction	surveys	

Delegated	to	a	staff	member	to	monitor	

Other,	please	specify	_________________________	

Based	on	CDIT	&.(&	and	modified	
following	Kai	Time	in	ECE	pilot	

!"	 Please	attach	an	electronic	copy	of	your	policies	related	to	food	and	nutrition.	If	you	prefer,	you	can	email	or	fax	…	 	
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!"	 Does	your	ECE	service	have	a	written	policy	
on	physical	activity?			

One	answer	only:	

No	→	skip	to	Q"#	

Yes	

	

!"	 How	do	you	monitor	whether	staff	members	
are	complying	with	your	physical	activity	
policy?	

Select	all	that	apply	:	

Daily	walk	throughs	

Informal	check-ins	and	reviews	with	staff	[initiated	by	Manager/Head	
Teacher]	

Track	complaints	about	noncompliance	voiced	by	other	staff	
members		

Track	complaints	about	noncompliance	voiced	by	parents/whanau	

Parent/whanau	feedback	forms/satisfaction	surveys	

Delegated	to	a	staff	member	to	monitor	

Other,	please	specify	_________________________	

Based	on	CDIT	&.(&	and	modified	
following	Kai	Time	in	ECE	pilot	

!"	 Please	attach	an	electronic	copy	of	your	policies	related	to	physical	activity.	If	you	prefer,	you	can	email	or	fax	…	 	
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SECTION	!:	Food	and	beverage	environment				

The	next	section	is	about	the	day-to-day	practices	in	your	ECE	service.	I	want	to	emphasise	that	your	answers	to	these	questions	will	NOT	be	used	for	any	kind	of	
auditing	purposes	and	will	be	kept	strictly	confidential.	Also,	we	do	not	know	a	lot	about	the	area	and	are	simply	trying	to	learn	more	about	what	goes	on	in	Early	
Childhood	Education.	Therefore,	I	encourage	you	to	be	completely	honest.		I	understand	that	staff	may	not	always	follow	your	policies	due	to	a	lack	of	time,	skill	level	
or	other	factors.		We’ll	start	with	some	questions	about	kai	time	(meals	and	snacks).	

No.	 Question	 Response	categories	 Source	/	comment	

!"	 During	kai	time	at	your	centre,	how	often	do	
staff	do	each	of	the	following?		

a.	Sit	with	children	while	they	eat?	

b.	Eat	and	drink	the	same	things	as	the	
children?	

c.	Talk	to	children	about	what	they	are	
eating?	

d.	Hurry	children	to	finish	eating?	

e.	Encourage/promote	water	consumption?	

One	answer	only	for	each	row:	

Always	

Most	of	the	time	

Sometimes	

Rarely	

Never	

Romp	and	Chomp	Q,	in	Kindergarten	
Audit	Tool	and	Q--	in	Long	Day	Care	
Questionnaire.	Similar	to	CDIT	4.56-!"		

!"	 Do	children	serve	themselves	food	from	a	
communal	plate	or	platters	of	food?	

One	answer	only:	

No,	food	is	served	in	individual	portions		

Sometimes	

Yes,	for	all	meals	and	snacks	

Based	on	the	Connecticut	Action	Guide	
for	Child	Care	Nutrition	and	Physical	
Activity	Policies	
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!!	 Are	children	offered	a	second	helping	if	they	
finish	the	food	on	their	plate?	

One	answer	only:	

No,	seconds	are	not	permitted	

Yes,	once	the	teacher	has	checked	verbally	if	child	is	still	hungry	or	
full	

Yes,	without	checking	verbally	if	child	is	still	hungry	or	full	

Based	on	the	Connecticut	Action	Guide	
for	Child	Care	Nutrition	and	Physical	
Activity	Policies	

!"	 Do	staff	members	use	food	to	reward	“good”	
behaviour	(such	as,	during	toilet	training	or	
as	a	treat	for	cleaning	up)?	

One	answer	only:	

Never	

Some	staff	members	

Most	staff	members	

All	staff	members	

CCNPAAS	'e	

!"	 Do	staff	members	withhold	food	as	a	
behaviour	consequence	(for	example,	
children/tamariki	who	do	not	quiet	down	do	
not	get	a	biscuit)?	

One	answer	only:	

Never	

Some	staff	members	

Most	staff	members	

All	staff	members	

CCNPAAS	'f	

!"	 How	often	does	your	ECE	service	have	
special	occasions,	such	as	themed	days,	
celebrations	or	birthday	parties,	where	the	
children/tamariki	do	not	eat	the	regular	meal	
or	snack?	

One	answer	only.		Would	you	say:	

Daily	

Weekly	but	not	every	day	

Monthly	but	not	every	week	

A	few	times	a	year	

Based	on	)**+	FNES	fundraising	
question	
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Very	rarely	

Never	(i.e.	No	food	is	permitted	to	be	served	if	it	is	not	listed	on	the	
menu)	→	skip	to	Q)*	

	

!"	 Thinking	about	the	last	time	your	ECE	
service	had	a	special	occasion	where	the	
children	did	not	eat	(or	ate	food	in	addition	
to)	the	regular	meal	or	snack,	what	was	the	
occasion?	

One	answer	only:	

Birthday	party	

Last	day	/	farewell	

National	or	cultural	celebration	

Themed	day	

Other,	please	specify	_______________________	
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!"	 And	on	that	special	occasion,	what	foods	and	
beverages	were	served	to	children/tamariki	
that	were	not	listed	on	the	menu?	

Select	all	that	apply	:	

Fruit	or	vegetables	

Sandwiches	or	filled	rolls		

Pizza,	pies,	sausages	or	sausage	rolls		

Cupcakes	or	cake	

Biscuits	

Lollies,	sweets,	chocolate	or	other	confectionary	

Ice-cream	

Potato	chips	

Hot	chips	

!""%	fruit	juice	

Sugar-sweetened	beverages,	such	as	fizzy/soft	drinks,	fruit	drink,	
sports	drinks	and	cordial.	Please	do	not	include	milk-based	
products,	+,,%	fruit	juice	or	non-sugar	sweetened	beverages	(i.e.	
‘diet’	artificially	sweetened	drinks).	

Other,	please	specify	___________________________	

Based	on	CDIT	-./-	–	some	change	in	
wording	for	NZ	context	
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!"	 What	foods	are	usually	served	to	
children/tamariki	at	special	occasions	such	as	
themed	days,	celebrations	or	birthday	
parties?	

Select	all	that	apply	:	

Fruit	or	vegetables	

Sandwiches	or	filled	rolls		

Pizza,	pies,	sausages	or	sausage	rolls		

Cupcakes	or	cake	

Biscuits	

Lollies,	sweets,	chocolate	or	other	confectionary	

Ice-cream	

Potato	chips	

Hot	chips	

!""%	fruit	juice	

Sugar-sweetened	beverages,	such	as	fizzy/soft	drinks,	fruit	drink,	
sports	drinks	and	cordial.	Please	do	not	include	milk-based	
products,	+,,%	fruit	juice	or	non-sugar	sweetened	beverages	(i.e.	
‘diet’	artificially	sweetened	drinks).	

Other,	please	specify	___________________________	

Based	on	CDIT	-./-	–	some	change	in	
wording	for	NZ	context	

	

	

!"	 In	the	past	*+	months	has	your	eCE	service	
sold	food	or	beverages	as	part	of	any	
fundraising	activity?	

One	answer	only	:	

No	→	skip	to	Q"#	

Yes	

	

Similar	to	*++,	FNES	Q''	

!"	 Which	of	the	following	foods	or	beverages	
has	your	ECE	service	sold	as	part	of	its	

Select	all	that	apply	:	 Based	on	)**+	FNES	Q1)	(slightly	
modified	question	and	added	hangi	as	
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fundraising	activities	in	the	past	12	months?	 Pizza,	pies,	sausages	or	sausage	rolls	

Cupcakes,	cake,	croissants	or	biscuits	

Lollies,	sweets,	chocolate	or	other	confectionary		

Fruit	or	vegetables	

Sandwiches	or	filled	rolls	

Hangi	

Other,	please	specify	___________________________	

!.#%	response	in	FNES)	

	

Also	question	in	FNES	about	how	often	
sold	but	)*%	said	once	a	term	
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SECTION	!:	Student	learning	about	nutrition	

Now	a	few	questions	on	how	your	students	learn	about	food	and	nutrition.	

No.	 Question	 Response	categories	 Source	/	comment	

!"		 On	average,	how	often	do	staff	
members	explicitly	teach	concepts	
about	food	(such	as	how	vegetables	
are	grown	or	foods	eaten	by	different	
cultures)	or	nutrition	(such	as	how	
vegetables	keep	bodies	healthy)	as	
part	of	the	regular	curriculum?	

One	answer	only.		

Daily	

Weekly	but	not	every	day	

Monthly	but	not	every	week	

A	few	times	a	year	

Very	rarely	

Never		

CDIT	&.(	but	with	response	categories	
consistent	with	other	questions	in	this	
survey	

!"	 How	often	do	staff	members	involve	
children/tamariki	in	making,	baking	
or	cooking	food?	

One	answer	only.	

Daily	

Weekly	but	not	every	day	

Monthly	but	not	every	week	

A	few	times	a	year	

Very	rarely	

Never	→	skip	to	Q"#	

Similar	to	CDIT	..0		but	with	response	
categories	consistent	with	other	
questions	in	this	survey	

!!	 Thinking	back	over	the	last	&'	
months,	what	types	of	food	have	been	
made,	baked	or	cooked	with	the	

Select	all	that	apply	:	

Bread	
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children/tamariki?	 Muffins	

Pizza	

Cupcakes,	cake	or	biscuits	

Sushi	

Smoothies	

Sandwiches	or	filled	rolls	

Fruit	kebabs	or	vegetable	sticks	

Other,	please	specify	______________	

!"		 Does	your	ECE	service	have	an	edible	
garden	(i.e.,	grow	fruit	trees	and/or	
vegetables)	on	site?	

One	answer	only	:	

No	→	skip	to	Q"#	

Yes	

	

!"	 How	often	are	+-!	year	old	children	
involved	in	gardening	activities	in	
your	edible	garden?	

One	answer	only.	

Daily	

Weekly	but	not	every	day	

Monthly	but	not	every	week	

A	few	times	a	year	

Very	rarely	

Never	

	

!"	 How	often	are	parents,	whanau	or	
other	community	members	involved	
in	gardening	activites	in	your	edible	

One	answer	only.	

Daily	
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garden?	 Weekly	but	not	every	day	

Monthly	but	not	every	week	

A	few	times	a	year	

Very	rarely	

Never	

!"	 Does	your	ECE	service	participate	in	
the	Heart	Foundation’s	Healthy	Heart	
Award?	

One	answer	only	:	

No	→	skip	to	Q"#	

Yes	

	

	

!"	 Which	Healthy	Heart	Award	does	
your	ECE	service	currently	hold?	

One	answer	only	:	

Committed	but	have	not	attained	an	award	(working	toward	an	award)	

Rito	–	Founding	

Whānau	–	Strengthening	

Pā-Harakeke	–	Flourishing	

Not	sure	/	Don’t	know	

	

	

!"	 Does	your	ECE	service	participate	in	
any	other	nutrition	or	physical	
activity	programme?		

Select	all	that	apply	:	

No	

!+	A	Day	(Fresh	Fruit	and	Vegetables	Charitable	Trust)	

Jump	Rope	for	Heart	(Heart	Foundation)	

Based	on	responses	given	in	.//0	FNES	
Q.#$		
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Wear	Red	for	Healthy	Hearts	(Heart	Foundation)	

Under	'	Energize	(Sport	Waikato)	

Enviroschools	/	Te	Aho	Tu	Roa	

Garden	to	Table	or	Tui	Garden	Challenge	

Other	programme.	Please	specify	_______________________	

SECTION	!:	Physical	activity	environment	

Next	there	are	some	questions	about	the	practices	in	your	ECE	service	related	to	physical	activity.	

No.	 Question	 Response	categories	 Source	/	comment	

!"	 On	an	average	day,	how	much	time	are	
children/	tamariki	engaged	in	active	free	
play	time?	)	i.e.	child	led	play	(include	
indoor	and	outdoor).		

Please	answer	in	the	number	of	hours	AND/OR	minutes,	e.g.	if	answer	is	
four	and	a	half	hours,	write	1	in	the	hours	box	and	45	in	the	minutes	box	
below.			

__	hour__	mins	

	

Modified	CCNPAAS	Q.a		

	

!"	 On	an	average	day,	how	much	time	are	
children/	tamariki	engaged	in	active	
teacher-led	play	time?	(include	indoor	and	
outdoor).	Please	exclude	kai	time,	sleep	
time	and	mat-time	unless	the	mat-time	
includes	physical	activity.			

Please	answer	in	the	number	of	hours	AND/OR	minutes,	e.g.	if	answer	is	
ten	minutes,	write	,	in	the	hours	box	and	3,	in	the	minutes	box	below.			

__	hour__	mins	

	

Modified	CCNPAAS	Q.a		

	

!"	 When	the	weather	is	not	suitable	to	go	
outdoors,	is	indoor	active	play	space…?	

One	answer	only.			 CCNPAAS	Q(f	
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Not	available	

Available	for	very	limited	movement	(e.g.	stretching)	

Available	for	some	active	play	(e.g.	jumping,	dancing)	

Available	for	all	activities,	including	running	

!"	 Do	staff	members	restrict	active	play	time	
for	children/tamariki	who	misbehave?	

One	answer	only.			

Never		

Some	staff	members	

Most	staff	members	

All	staff	members	

Not	sure	/	don’t	know	

CCNPAAS	Q(d	

!!	 At	your	ECE	service,	how	often	is	
television	(including	educational	
programmes,	movies	and	DVDs)	viewed	
by	each	child,	on	average?	

One	answer	only.			

Daily,	more	than	/	hours	

Daily,	less	than	-	hours	

Weekly,	but	not	each	day	

Monthly,	but	not	each	week	

Very	rarely	

Never	

CCNPAAS	Q(e	

(Consider	splitting	daily	into	more	
than	&	hours,	,-!	hours,	and	less	than	
!	hour	for	furture	surveys)	
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!"	 At	your	ECE	service,	how	often	are	
computers	(including	educational	games)	
viewed	by	each	child,	on	average?	

One	answer	only.			

Daily,	more	than	/	hours	

Daily,	less	than	-	hours	

Weekly,	but	not	each	day	

Monthly,	but	not	each	week	

Very	rarely	

Never	

CCNPAAS	Q(f		

(Consider	splitting	daily	into	more	
than	&	hours,	,-!	hours,	and	less	than	
!	hour	for	furture	surveys)	

	

!"	 Which	of	the	following	physical	activity	
strategies,	space	and	equipment	are	used	
by	your	ECE	service?	

Select	all	that	apply	:	

Organised	games	or	activities	

Activities	to	build	motor	skills	(e.g.	tumbling,	expressive	movements,	
lifting)	

Displaying	posters	and	books	about	physical	activity	

Incorporating	physical	activity	into	everyday	teaching	activities	

Small	play	equipment	(e.g.	balls,	hoops,	ropes,	parachutes)	

Gymnastics	equipment	(e.g.	balance	beam,	trampoline,	tumbling	mat)	

Outdoor	climbing	equipment	or	playscape	

Indoor	climbing	equipment	

Indoor	court	for	organised	activities	

Off-site	facilities	(e.g.	pool,	park)	

Other,	please	specify	___________________________	

Modified	question	CCNPAAS	Q3g	
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SECTION	):	Health	promotion	

The	last	few	questions	in	the	survey	are	about	the	general	promotion	of	healthy	eating	and	physical	activity	for	children	in	your	ECE	service.	

No.	 Question	 Response	categories	 Source	/	comment	

!"	 Do	you	have	a	person	that	you	consider	is	a	
‘nutrition	champion’	at	your	ECE	service?	That	
is,	someone	who	shares	knowledge	and	skills	
about	nutrition,	raises	awareness	and	promotes	
positive	change	regarding	food	and	nutrition	for	
children?	

One	answer	only	:	

No	→	skip	to	Q"#	

Yes	

	

	

!"	 Which	of	these	positions	best	describes	your	
‘nutrition	champion’?	If	you	have	more	than	one	
‘nutrition	champion’,	please	answer	about	the	
person	who	is	most	active	in	this	role.	

One	answer	only	:	

Centre	manager	/	Head	Teacher	/	Kaiwhakahaere	

Teacher	/	Kaiako	

Cook	/	Food	service	staff	

Board	member	/	Trustee	

Administrator	/	Support	staff	

Parent	or	whanau	(unpaid	volunteer)	

Other,	please	specify	______________	

	

!"	 Do	you	have	a	person	that	you	consider	is	a	
‘physical	activity	champion’	at	your	ECE	service?	
That	is,	someone	who	shares	knowledge	and	
skills	about	physical	activity,	raises	awareness	
and	promotes	positive	change	regarding	
activities	for	children?	

One	answer	only	:	

No	→	skip	to	Q"#	

Yes	
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!"	 Which	of	these	positions	best	describes	your	
‘physical	activity	champion’?	If	you	have	more	
than	one	‘physical	activity	champion’,	please	
answer	about	the	person	who	is	most	active	in	
this	role.	

One	answer	only	:	

Centre	manager	/	Head	Teacher	/	Kaiwhakahaere	

Teacher	/	Kaiako	

Cook	/	Food	service	staff	

Board	member	/	Trustee	

Administrator	/	Support	staff	

Parent	or	whanau	(unpaid	volunteer)	

Other,	please	specify	______________	

	

!"	 Does	your	ECE	service	experience	any	of	these	
barriers	to	providing	or	promoting	healthy	food	
to	children/tamariki?	

Select	all	that	apply	:	

Lack	of	support	from	administration	or	management	

Lack	of	staff	training	on	nutrition	education	

Lack	of	support	from	teachers	

Lack	of	training	for	cook	/	food	service	staff	

Lack	of	support	from	cook	/	food	service	staff	

Lack	of	support	from	parents/families/whanau	

Sales	of	unhealthy	foods	as	fundraisers		

Inadequate	food	preparation	or	storage	facilities	

Insufficient	funds	

Lack	of	resources/information	on	healthy	food	for	
children/tamariki		

Concerns	about	food	intolerances	or	allergies	

Modified	CCNPAAS	Q$	–	separated	
healthy	eating	and	physical	activity	
barriers	

	

!""#	FNES	Q*+	asks	about	barriers	to	
the	implementation	of	food	and	
nutrition	policies	with	a	free	text	
response	



Appendix	)	Final	questionnaire	wording	and	content	guide	

No,	we	do	not	experience	any	barriers	to	providing	or	promoting	
healthy	food	

Other,	please	specify	_______________________	

!"	 Does	your	ECE	service	experience	any	of	these	
barriers	to	promoting	physical	activity	to	
children/tamariki?	

Select	all	that	apply	:	

Lack	of	support	from	administration	or	management	

Lack	of	support	from	parents/families/whanau	

Lack	of	support	from	teachers	

Lack	of	staff	training	on	structured	active	play	

Staffing	/	difficulties	supervising	active	play	

Limited	opportunity/space	for	physical	education	

Limited	storage	

Insufficient	funds	

Safety	concerns	of	management	/	staff	

Safety	concerns	of	parents	

Lack	of	links	with	community	play	and	recreation	organisations	

No,	we	do	not	experience	any	barriers	to	promoting	physical	
activity		

Other,	please	specify	_______________________	

Modified	CCNPAAS	Q.	–	separated	
healthy	eating	and	physical	activity	
barriers	

!"	 Is	there	anything	else	that	you	would	like	to	tell	
us	regarding	food,	nutrition	or	physical	activity	
in	your	ECE	service?	

Free	text	response	 	



Appendices	

	

3: Kai Time in ECE Survey email invitation wording 

Kia	ora,	Talofa	lava,	Malo	e	lelei,	Kia	orana,	Bula	vinaka,	Namaste,	Fakaalofa	lahi	atu,	Ni	hao,	

Hello!	

Research	on	food,	nutrition	and	physical	activity	in	ECE	services	

I	am	contacting	you	to	request	your	help	with	a	survey	that	is	part	of	the	Growing	Up	in	New	

Zealand	study,	based	at	the	University	of	Auckland.			

Growing	Up	in	New	Zealand	is	the	largest	longitudinal	study	in	New	Zealand,	following	0,122	

children	born	in	the	Auckland,	Counties	Manukau	and	Waikato	District	Health	Board	areas,	

with	the	aim	of	providing	a	comprehensive	picture	of	the	pathways	that	lead	to	successful	and	

equitable	child	development.	The	children	in	this	study	are	now	/	years	old	and	we	are	

interested	in	collecting	additional	information	about	their	Early	Childhood	Education	(ECE)	

environments,	including	private	and	community	based	Education	and	Care	Centres,	

Kindergartens,	Te	Kōhanga	Reo,	Nga	Puna,	and	Playcentres.			

I	would	like	to	invite	you	to	participate	in	an	important	survey	called	Kai	Time	in	ECE,	

which	is	about	the	policies	and	practices	regarding	food,	nutrition	and	physical	activity	

at	ECE	services.	It	should	take	-.	to	$%	minutes	of	your	time.	We	have	spoken	to	[insert	

name]	of	[insert	organisation]	who	has	agreed	that	we	can	contact	you	to	request	your	

involvement.	Participation	in	this	research	is	entirely	voluntary	and	you	may	ask	further	

questions	or	refuse	to	participate	at	any	time.	The	answers	and	any	documentation	you	provide	

will	be	kept	strictly	confidential,	and	care	will	be	taken	to	ensure	that	you	and	your	ECE	

service	cannot	be	identified	in	the	publications	from	this	research.	Please	note	that	we	

cannot	identify	any	Growing	Up	in	New	Zealand	children	that	may	attend	your	ECE	service.	

Please	read	the	attached	Participant	Information	Sheet	and	if	you	are	happy	to	take	part,	go	to	

www.growingup.co.nz/kai-time	to	complete	the	questionnaire.			

Thank	you	in	advance	for	your	support	of	this	research	and	for	the	time	you	are	giving.	If	you	

would	like	to	discuss	anything	further,	please	phone	!"	!"!	!"##	extn	!"#$#	or	reply	to	this	

email.			

	

Sincerely	

Associate	Professor	Susan	Morton	

Director	and	Principal	Investigator	of	Growing	Up	in	New	Zealand	

	 	



	

	 !"#	

	

Tēnā	koe	

He	rangahau	mō	te	kai,	te	taioranga	me	te	kori	tinana	i	roto	i	ngā	ratonga	ECE		

E	whakapā	atu	ana	au	ki	a	koe	ki	te	tono	āwhina	mai	i	a	koe	mō	tētahi	rangahau	e	pā	ana	ki	te	

mātai	Growing	Up	in	New	Zealand,	kei	Te	Whare	Wānanga	o	Tāmaki	Makaurau.	

Ko	 te	Growing	Up	 in	New	 Zealand	 te	mātai	 roa	 nui	 rawa	 i	 Aotearoa,	 e	whai	 haere	 ana	 i	 ngā	

tamariki	(,*++	i	whānau	mai	ki	ngā	rohe	Poari	Hauora	ā-Rohe	o	Tāmaki	Makaurau,	Counties	

Manukau	me	Waikato,	 ā,	 ko	 tōna	whāinga	ko	 te	whakarato	 i	 tētahi	 tirohanga	matawhānui	o	

ngā	ara	momoho,	tōkeke	hoki	o	te	whanaketanga	o	te	tamaiti.	Kua	4	tau	ināianei	te	pakeke	o	

ngā	tamariki	kei	roto	i	tēnei	mātai,	ā,	e	hiahia	ana	matau	mātau	ki	te	rapu	kōrero	atu	anō	mō	ō	

rātau	wāhi	Kura	Kōhungahunga	(ECE),	tae	atu	ki	ngā	Pokapū	Tiaki	me	te	Mātauranga	ā-hapori,	

ngā	Kura	Pūhou,	Te	Kōhanga	Reo,	Ngā	Puna,	ngā	Playcentres	me	ngā	ratonga	ECE	ā-kāinga.		

E	tono	atu	ana	ki	a	koe	kia	whai	wāhi	mai	ki	tētahi	rangahau	hira	e	kīia	ana	ko	te	Kai	

Time	in	ECE,	ā,	ko	tōna	kaupapa	mō	ngā	kaupapa	here	me	ngā	tikanga	e	pā	ana	ki	 te	

kai,	te	taioranga,	me	te	kori	tinana	i	ngā	ratonga	ECE.	Ko	te	tikanga	he	-.	ki	te	/.	meneti	

te	roa.	I	kōrero	atu	mātau	ki	a	[whakaurua	te	ingoa]	i	[whakaurua	te	whakahaere],	ā,	i	whakaae	

ia	kia	whakapā	atu	mātau	ki	 a	koe	 i	 runga	 i	 te	 tono	kia	whai	whai	wāhi	mai	koe.	He	 tūao	 te	

āhuatanga	o	te	uru	mai	ki	tēnei	rangahau,	ā,	tērā	pea	he	pātai	atu	anō	āu,	ka	whakamutu	rānei	i	

tō	whai	wāhi	mai	i	tētahi	wā	e	hiahia	ana	koe.	Ka	noho	muna	tonu	ngā	whakautu	me	ngā	pepa	

ka	 tukuna	mai	 e	 koe,	 ā,	ka	 āta	 whakaritea	 kia	 kaua	 rawa	 koutou	 ko	 tō	 ratonga	 ECE	 e	

tohua	 i	 roto	 i	 ngā	 whakaputanga	 o	 tēnei	 rangahau.	 Kia	 mōhio	mai	 koe,	 kāore	 e	 taea	 e	

mātau	te	āta	tōhu	i	tētahi	tamaiti	o	Growing	Up	in	New	Zealand	e	haere	ana	pea	ki	tō	ratonga	

ECE.	

Tēnā	koa	 (Paawhiria	 I	 koonei),	whakauru	mai	 to	nama	uhingaro	kei	 runga	 ake	 teenei	 imera,	

katahi	pānuihia	te	whaarangi	Kai	Time	in	ECE	Q&A	me	te	Consent	Form	meena	ka	whakae	mai	

koe	ki	te	whakauru	mai.		

Tēnā	rawa	atu	koe	mō	tō	tautoko	mai	i	tēnei	rangahau	ka	mutu	me	te	whakawātea	mai	i	a	koe.	

Mēnā	e	hiahia	ana	koe	ki	te	kōrero	atu	anō	mō	tētahi	take,	waea	mai,	īmēra	mai	rānei	mā	ngā	

taipitopito	whakapā	kei	te	pane	o	tēnei	reta.		

	

Nāku	noa,	

Ahorangi	Tuarua	Susan	Morton	

Kaiwhakahaere	me	te	Kaitūhurahura	Matua	o	Growing	Up	in	New	Zealand		
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4: Kai Time in ECE participant information sheet 

What	is	this	research	about	and	why	is	it	needed?		

Early	Childhood	Education	(ECE)	is	an	increasingly	important	area	of	young	children’s	lives;	

many	New	Zealand	children	start	ECE	services	at	an	earlier	age,	and	attend	for	more	hours	per	

day,	than	ever	before.		The	ECE	environment	has	the	potential	to	influence	a	child’s	diet,	food	

preferences,	eating	behaviours	and	physical	activity	for	a	lifetime,	and	we	know	that	there	are	

currently	some	great	initiatives	in	ECE	services	to	support	children’s	health	and	wellbeing.		

However	the	last	survey	on	New	Zealand’s	ECE	food	and	nutrition	environment	was	done	five	

years	ago	and	that	study	was	unable	to	link	what	is	happening	in	ECE	services	with	child	health	

outcomes.	Kai	Time	in	ECE	is	needed	to	update	our	knowledge	on	the	environments	where	

New	Zealand	children	increasingly	play,	learn	and	grow.		

This	survey	adds	valuable	data	to	the	Growing	Up	in	New	Zealand	longitudinal	study	and	will	

enable	us	to	examine	how	different	ECE	environments	are	influencing	the	diet	and	growth	

patterns	of	preschoolers.	This	kind	of	research	has	never	been	done	before	in	New	Zealand	and	

will	provide	us	with	important	information	on	how	ECE	services	contribute	to	children’s	

health.		

This	research	has	been	funded	by	the	University	of	Auckland	and	Gravida:	National	Centre	for	

Growth	and	Development	(a	Centre	of	Research	Excellence	funded	by	the	Tertiary	Education	

Commission).	

Why	was	I	selected	to	participate?		

What	happens	in	your	ECE	service	is	important	to	us!	You	have	been	invited	to	participate	in	

this	research	along	with	all	other	managers	of	licensed	ECE	services	in	the	Auckland,	Counties	

Manukau	and	Waikato	District	Health	Board	(DHB)	regions.	Your	contact	details	were	

obtained	from	the	Ministry	of	Education.	We	would	like	as	many	managers	to	take	part	in	this	

survey	as	possible,	to	ensure	we	capture	the	breadth	and	diversity	of	practice	in	the	ECE	sector.	

What	will	I	get	out	of	it?		

This	research	will	provide	information	about	what	happens	in	Auckland,	Counties	Manukau	

and	Waikato	ECE	services	regarding	food,	nutrition	and	physical	activity.	There	is	no	payment	

or	incentive	for	you	to	take	part	in	this	research.		We	have	included	a	small	koha	(gift)	of	a	

book.		This	koha	has	been	sent	to	all	ECE	managers	that	have	been	invited	and	there	is	no	need	

to	return	the	book	if	you	choose	not	to	participate.	The	results	of	the	Kai	Time	in	ECE	survey	

will	be	available	in	late	!"#$	and	emailed	to	participants	who	indicate	on	the	Consent	Form	

that	they	wish	to	be	sent	a	copy.			
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Can	I	refuse	to	participate?	

Participation	is	entirely	voluntary	and	you	may	ask	further	questions	or	refuse	to	participate	at	

any	time.	There	will	be	no	consequence	if	you	choose	not	to	participate	in	this	research.	Your	

participation	or	non-participation	will	be	kept	strictly	confidential	to	the	researchers	and	no	

one	else	will	be	able	to	know	whether	you	have	taken	part.	The	information	you	provide	(both	

in	hard-copy	and	online)	can	be	removed	from	the	study	at	your	request	up	to	six	weeks	from	

completion	of	the	survey.	

What	do	I	need	to	do?	

If	you	decide	to	take	part	in	the	research,	please:	

• Complete	the	enclosed	Consent	Form	and	place	it	in	the	postage-paid	envelope	

provided.			

• Add	your	ECE	service’s	current	menu	for	this	week	(if	applicable)	to	the	envelope	or	

upload	it	online	when	you	are	completing	the	survey.	

• Add	a	copy	of	any	written	nutrition,	physical	activity	or	health	policies	for	your	ECE	

service,	and	then	post	the	envelope	back	to	us,	or	upload	the	documents	when	you	are	

completing	the	survey.	

• Complete	the	questionnaire	by	visiting	www.growingup.co.nz/kai-time.	You	will	be	

asked	for	your	“survey	key”	which	is	on	the	front	of	this	letter	(under	your	address).		If	

you	are	interrupted	while	completing	the	questionnaire,	you	can	save	your	answers	and	

return	to	finish	the	questionnaire	at	a	later	time.		

If	you	would	prefer	to	complete	the	questionnaire	on	paper,	please	download	a	PDF	copy	of	the	

questionnaire	from	the	website	above	or	phone	34	565	6744	extn	9:;<;	to	request	a	hard-copy	

of	the	questionnaire	be	posted	to	you	with	a	prepaid	envelope	for	return	to	the	researcher.	You	

can	choose	whichever	method	suits	you	best	to	answer	the	questionnaire.		

How	long	will	it	take?	

When	we	tested	the	questionnaire	with	several	ECE	managers	they	took	an	average	time	of	9:	

minutes	to	complete	the	online	version.		We	estimate	that	to	complete	all	of	the	four	tasks	

listed	above	will	take	no	longer	than	,-	minutes	of	your	time.			

How	will	the	information	be	stored	and	kept	confidential?		

The	answers	you	give	in	the	online	questionnaire	do	not	have	any	information	attached	that	

could	be	used	to	identify	you	(except	your	unique	survey	key).	Any	documents	you	post	us	will	

have	any	contact	details	and	names,	including	the	name	of	your	ECE,	removed	so	that	the	data	

can	only	be	identified	by	your	survey	key.	This	also	applies	to	any	paper/hard-copy	

questionnaires.	The	Consent	Form	(which	has	your	name,	contact	details	and	your	ECE	service	
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name	on	it),	and	the	record	of	which	ECE	services	have	participated	in	the	research,	will	be	

kept	separate	from	data	in	a	locked	cabinet	at	the	University	of	Auckland.	Consent	forms	and	

the	record	of	which	ECE	services	have	participated	in	the	research	will	be	kept	for	4	years	from	

the	end	date	of	the	survey	and	then	securely	destroyed.	Data	from	this	survey,	with	any	

identifiers	removed,	will	be	retained	at	the	University	of	Auckland	for	the	length	of	the	Growing	

Up	in	New	Zealand	study.	

Results	from	this	survey	will	be	reported	at	group-level,	for	example,	by	the	type	of	ECE	service.	

Care	will	be	taken	to	ensure	that	you	and	your	ECE	service	cannot	be	identified	in	any	

publications	or	media	generated	by	this	research.		

Any	more	questions?	

We	would	be	happy	to	discuss	this	research	with	you	further.	Please	phone	!"	$%$	%&""	extn	

!"#$#	or	email	our	researcher,	Sarah	Gerritsen,	at	s.gerritsen@auckland.ac.nz	with	your	

questions	or	comments.	More	information	on	the	Growing	Up	in	New	Zealand	study	is	

available	from	www.growingup.co.nz	

For	any	queries	regarding	ethical	concerns	you	may	contact	the	Chair,	The	University	of	

Auckland	Human	Participants	Ethics	Committee,	The	University	of	Auckland,	Research	Office,	

Private	Bag	!"#$!,	Auckland	!!"#.	Telephone	!"	!"!-!"##	extn	!"!#$/!#"&'.	Email:	

humanethics@auckland.ac.nz.		

	

Thank	you	once	again	for	your	assistance	with	this	research.	
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5: Kai Time in ECE Survey Response Analysis 

Overview	of	timeframe	and	process		

Figure	!!	shows	 the	number	of	participants	completing	 the	questionnaire	 for	each	week	 that	

the	online	survey	was	open	(bars)	and	the	cumulative	number	of	responses	throughout	the	data	

collection	period	(the	line).	The	initial	response	to	the	invitation	was	less	than	56%	of	potential	

respondents	within	the	first	two	weeks	of	the	survey.	Reminder	emails	had	a	small	response	but	

most	 subsequent	 responses	 were	 achieved	 through	 a	 telephone	 call	 reminder.	 The	 online	

survey	collected	 information	from	n=345	ECE	services	during	May	and	June	0123	(Figure	!!).	

Figure	 !"	 details	 the	 steps	 from	 the	 original	 sampling	 frame	 of	 n=!"#	 services,	 to	 the	 final	

frame	 of	 n=!"#,	 resulting	 in	 a	 response	 rate	 of	 !".!%	 based	 on	 completed	 responses	 from	

n=!"#	services.	

Figure	!!: Number	of	completed	responses	to	online	Kai	Time	in	ECE	Survey,	by	week	
and	cumulatively	'(	April	–	!	July	'()* 
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Figure	!":	Kai	Time	in	ECE	data	collection	process,	with	numbers	of	ECE	services	from	
survey	frame	to	final	participation	
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Representativeness	of	the	Kai	Time	in	ECE	data	

Figure	!"	is	a	map	of	the	three	district	health	board	regions	included	in	the	survey	frame,	with	

the	number	of	participating	early	education	services	marked	by	the	size	of	dot	in	the	centre	of	

census	area	units	to	maintain	confidentiality	(the	exact	address	was	not	used).	The	map	shows	

the	majority	of	 respondents	were	clustered	 in	 the	 three	main	cities	 (Auckland,	Manukau	and	

Hamilton)	but	 there	were	also	 responses	 received	 from	Waiheke	 Island	and	 small	 towns	and	

rural	areas.	

Figure	!":	Map	of	early	childhood	education	service	participation	in	Kai	Time	in	ECE	
Survey	

 

Table	 !!	 in	 Chapter	 +	 compares	 the	 service	 characteristics	 of	 participating	 early	 childhood	

education	services	with	the	completed	sampling	frame,	finding	overall	similar	characteristics	in	

the	 sample	 (no	 statistically	 significant	 difference	 by	 neighbourhood	 deprivation	 category,	

District	 Health	 Board	 region,	 total	 roll	 size	 and	 proportion	 of	 Māori	 and	 Pacific	 students).	

There	was	a	 statistically	 significant	difference	by	 type	of	 childcare	 service	 (p-value	<(.(*	 chi-

square	test).	Fewer	private	daycare	centres	participated	 in	the	survey	than	expected,	however	

because	 they	 are	 the	 largest	 type	 of	 service	 they	 remained	 the	 largest	 type	 of	 service	 in	 the	

sample	 ()*."%	 of	 respondents).	 Community-based	 daycare	 centres,	 kindergartens	 and	

playcentres	had	proportionately	more	survey	respondents	than	would	be	expected,	with	nearly	

half	of	all	playcentres	in	the	three	DHBs	participating.	Only	five	responses	were	obtained	from	

Kōhanga	Reo	centres	(01%	of	Kōhanga	Reo	in	the	three	DHB	regions)	so	their	responses	were	
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deemed	 to	 be	 not	 representative	 of	 the	 sector.	 Consequently,	 analyses	 by	 type	 of	 childcare	

service	throughout	the	thesis	do	not	present	results	for	Kōhanga	Reo,	although	the	!	responses	

are	included	in	the	analyses	overall.	

Completion	time	analysis	

Based	on	 the	pilot,	we	had	 estimated	 an	 average	 of	 56	minutes	 to	 complete	 the	 survey.	The	

median	 time	 taken	 to	 complete	 the	 final	 survey	 was	 67-!"	 minutes	 (with	 a	 minimum	

completion	time	of	,	minutes).	However,	n=78	respondents	started	and	completed	the	survey	

on	different	days	and	many	respondents	appeared	to	leave	the	survey	open	in	a	browser	for	an	

extended	period	before	completing	and	submitting	their	responses	(n=78	took	between	)*	min	

and	 %	 hours	 to	 complete).	 The	 online	 questionnaire	 appeared	 to	 be	 too	 long	 for	 some	 ECE	

managers/teachers,	and	a	shorter	questionnaire	(subsequently	developed	and	described	below)	

for	 any	 future	 research	 in	 this	 area	 would	 be	 preferable	 to	 increase	 participation	 rates	 and	

ensure	respondents	that	start	the	survey	will	complete	it.	



Appendices	

	

6: Wellness Child Care Assessment Tool modified for use in New 

Zealand (WellCCAT-NZ) and score card 

 

 
Originally developed by The Rudd Center for Food Policy and Obesity 

 

Developed by: Jennifer Falbe, MPH; Kathryn Henderson, PhD; and Marlene Schwartz, 
PhD.  

  

Acknowledgements: Susan Fiore, MS, RD; Gabrielle Grode, MPH; Erica Kenney, MPH; 
and Meghan O’Connell, MPH.  

 

Adapted for use in New Zealand by: Sarah Gerritsen, MA; and Clare Wall, PhD. Thank 
you to Brogan Harvey from the NZ Heart Foundation for additional policy wording examples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The WellCCAT provides a standard method for the quantitative assessment of nutrition, 
physical activity, and hauora/wellness policies written in childcare centre policy 
documents. This tool offers a reliable means of assessing the comprehensiveness and 
strength of these written policies. The word ‘centre’ has been used in this document to 
refer to any licensed day care centre, kindergarten, preschool, kōhanga, creche or 
playcentre. 

 

Use of the WellCCAT: The WellCCAT is intended for the assessment of written health-
related policies for centre-based childcare programmes serving children ages 3 (or 
turning 3 before the end of the calendar year) to 5. The WellCCAT is not appropriate for 
evaluation of policies for infants, toddlers or older children (primary school age). It is also 
not appropriate for the evaluation or comparison of programme quality or practices, as 
these may not be written into policy.  

 

The development of the WellCCAT was funded by the Robert Wood Johnson Foundation 
and the Rudd Center for Food Policy and Obesity. This NZ version of the WellCCAT was 
funded by the University of Auckland and Gravida: National Centre for Growth and 
Development.    
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How to Rate Policy Statements 

Child care centre policies are evaluated based on the degree to which they address 63 policy 
items, which are categorised into five sections. The sections include Nutrition Education, 
Nutrition Standards for Foods and Beverages, Promoting Healthy Eating in the Child Care 
Setting, Physical Activity, and Communication and Evaluation.   

For each of the 64 policy items, policy statements are to be rated “0,” “1,” or “2,” using the 
definitions below. Six items may be rated “NA” if the policy statement does not apply. This 
evaluation tool lists each policy item followed by an explanation of the item and examples of "1" 
and "2" statements. 

 Explanation 

0 = Not Mentioned  The item is not addressed in the text of the policy. 

1  = Weak Statement 

Assign a rating of “1” when the item is mentioned, but  

• The policy will be hard to enforce because the statement is 
vague, unclear, or confusing. 

• Statements are listed as goals, aspirations, suggestions, 
objectives, or recommendations. 

• There are loopholes in the policy that weaken enforcement of the 
item, such as a disclaimer that states that policies are non-
enforceable and/or subject to change without notification. 

• The policy mentions a future plan to act without specifying when 
the plan will be established. 

Words often used include: may, can, could, should, might, 

encourage, suggest, urge, some, partial, make an effort, and try. 

2 
= Meets / Exceeds  

   Expectations 

Assign a rating of “2” when the item is mentioned, and it is clear that 

the child care center  is committed to making the item happen 

because: 

• The item is described using specific language (e.g., a concept 
followed by concrete plans or strategies for implementation). 

• Strong language is used to indicate that action or regulation is 
required, including: shall, will, must, have to, insist, require, 
all, total, comply and enforce.	

• A centre is unable to enforce an item, but the goal is clearly 
stated (e.g., “teachers eat the same foods served to children”).  

• Statements in parent handbooks that are preceded with “please” 
(e.g., “please do not bring in sweets or dessert foods for your 
child’s lunch”) are acceptable for a rating of a “2.”	

• Instructional statements in the staff manual (e.g., “do not use 
food as reward or punishment”) are acceptable for a rating of a 
“2.” 

Evaluating hint 

One method for deciding between a rating of a “1” and a "2” is to consider the 
scenario of a parent approaching a centre’s manager or Head Teacher to 
discuss an issue. If the policy is ambiguous on how the center should handle 
the issue at hand, rate the item as a "1." If the written policy gives clear 
guidance about how to decide whether the center complies with the policy, 
rate the item as a "2."   
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How to Score Policies 

Policies are scored to determine Comprehensiveness and Strength. Comprehensiveness reflects the 
proportion of item topics that are simply mentioned. Strength reflects the proportion of items that are 
addressed with specific and directive language.   

Score Explanation 

Comprehensiveness 
Score by section 

Comprehensiveness is calculated by counting the number of items in each 
section rated as “1” or “2,” dividing this number by the number of policy 
items in the section*, and multiplying this number by 100. 

Strength Score by 
section 

Strength is calculated by counting the number of items in each section rated 
as “2,” dividing this number by the number of policy items in the section*, 
and multiplying this number by 100. 

Total 
Comprehensiveness  

Total comprehensiveness is calculated by averaging the 
Comprehensiveness Scores of all 5 sections.   

Total Strength Total strength is calculated by averaging the Strength Scores of all 5 
sections.   

 

*There are two items (NS8, NS23) in section 2, four items (PW31, PW35, PW37 and PW38) in 
section 3, and one item in section 5 (CE60) for which it is possible to receive a rating of 
“NA.” Items rated “NA” should not be included in the total number of items used for 
scoring a particular section.    

 

The example below shows the calculation of sample scores for Section 1. 

Section 1.  Nutrition Education Code 

    NE
1 Addresses the provision of nutrition education for children. 2 

NE
2 Food-related activities are consistent with nutrition education or health promotion. 0 

NE
3 Addresses the provision of nutrition education training for teachers. 2 

NE
4 Addresses the provision of nutrition education for parents. 1 

NE
5 Mealtime is used as an opportunity to teach nutrition and/or food concepts. 1 

NE
6 Addresses the allocation of funds for nutrition education. 0 
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Subtotal for  

Section 1 

Nutrition 
Education 

Comprehensiveness Score 

Count the number of items rated as “1” or “2” and divide this number 
by 6. Multiply by 100. Do not count an item if the rating is “0.” 

67 

Strength Score 

Count the number of items rated as “2” and divide this number by 6. 
Multiply by 100. 

33 

 

Comprehensiveness Score = There are 2 items rated as “1” and 2 items rated as “2,” for a total 
of 4 items. Four divided by 6 equals 0.67, multiplied by 100 for a score of 67 (rounded to nearest 
whole number). 

 

Strength Score = There are 2 items rated as “2.” Two divided by 6 equals 0.33, multiplied by 100 
for a score of 33 (rounded to nearest whole number). 

 

Total Comprehensiveness Score = If Sections 1, 2, 3, 4, and 5 had Comprehensiveness Scores 
of 67, 50, 41, 30, and 50, respectively, the Total Comprehensiveness Score would be the sum of 
the Comprehensiveness Scores for each section (67 + 50 + 41 + 30 + 50) divided by 5 = 48 
(rounded to nearest whole number). 

 

Total Strength Score = If Sections 1, 2, 3, 4, and 5 had Strength Scores of 33, 40, 24, 15, and 
25, respectively, the Total Strength Score would be the sum of the Strength Scores for each 
section (40 + 40 + 24 + 15 + 25) divided by 5 = 29 (rounded to nearest whole number). 

 

 

Section 1.  Nutrition Education 

#  Item  Rating Guidance 

NE1 

 

Addresses the provision of 
nutrition education for 
children.  

 Note: This item does not include informal nutrition education during mealtimes.   

0 Not mentioned. 

1 

Either of the following: 

• Describes a general health curriculum or lesson plan and implies, but 
does not ensure, that lessons address nutrition. 

• Suggests that children receive nutrition education. 

Examples: 

 

• “Activities to promote good nutrition are planned by the 
staff throughout the year.” 

• “Educational experiences will assure that preschool 
children will recognize and eat a variety of nutritious 
foods.”  

  

2 

Requires that nutrition education is provided.  

  Examples: • “The center shall implement a health education 
curriculum that shall include lessons on nutrition, 
fitness, hand-washing…” 

• "Weekly nutrition education is incorporated into the 
curriculum.” 
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NE2 

 

 

Food-related activities are 
consistent with nutrition 
education or health promotion. 

 

0 

Any of the following: 

• Not mentioned. 
• Specifies food-related activities that clearly do not promote healthy 

eating (e.g., counting candy or baking cookies). 
• Specifies food-related activities that occur outside of the context of 

nutrition education or health promotion (e.g., “zero-waste 
lunchboxes”, recycling, worm farms/composting). 

Example:  “We encourage children to sort their own lunchboxes 
leftovers into rubbish, recycling and compost.” 

  

1 

Either of the following: 

• Suggests that food-related activities occur in the context of nutrition 
education or health promotion. 

• Mentions activities related to food from other cultures. (Learning 
about foods from other cultures is considered part of nutrition 
education).   

Examples: • “Parents can talk to their child’s teacher about 
volunteering to demonstrate an educational cooking 
activity in the classroom.” (The statement occurs in a 
section of the parent handbook that also discusses 
nutrition education.) 

•  “Students learn about different cultures through food 
demonstrations.” 

  

2 

Requires the provision of food-related activities (e.g., cooking, food 
preparation or gardening) that are clearly meant to be health promoting 
or that clearly occur in the context of nutrition education. 

Examples: • “Cooking and baking activities use food from the four 
food groups” 

• “Nutrition activities, such as cooking, are incorporated 
into the regular curriculum and are in line with our 
healthy food policy.” 

NE3 

 

Addresses the provision of 
nutrition education training for 
teachers. 

 

 0 Not mentioned. 

  

1 

Either of the following: 

• Provision of nutrition education training is suggested. 
• Nutrition education is provided to teachers, but training on nutrition 

education is not specified.  
Example:  “Teachers will be trained in health education, which includes 

training on topics such as nutrition…” 

  

2 

Requires the provision of nutrition education training, which can include 
training in facilitating or planning nutrition-related activities.    

Example:  “Teachers participate in annual training on nutrition education 
activities for the children…” 

                “ Funds are allocated for staff to attend nutrition-related PD” 

      

NE4 

 

Addresses the provision of 
nutrition education for parents. 

 0 Not mentioned. 

  

1 

Either of the following: 

• Vague and/or suggested. 
• Specifies nutrition education for parents but does not mention specific 

methods or activities.  
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2 

Either of the following: 

• Provision of nutrition education for parents is required and at least 
one potential method of educating parents is mentioned (e.g., 
provision of workshops on nutrition or providing nutrition newsletters.) 

• Nutrition education materials are included in the parent handbook.   

Examples: • “The facility shall schedule regular health education 
programs for parents. These programs may include open 
house meetings with guest speakers, opportunities for 
discussion, and nutrition newsletters”. 

• “Nutrition education for parents is also provided through 
information that is sent home and at parent night events.”  

NE5 

 

Mealtime is used as an 
opportunity to teach nutrition 
and/or food concepts.   

 
0 

Not mentioned. Only mentioning mealtime as a learning experience 
without the statement occurring in the context of learning about nutrition 
and/or food concepts is insufficient for a rating of a “1” or “2.”   

  

1 

Either of the following: 

• Suggests that teachers initiate conversations about nutrition and/or 
food concepts during meals. 

• Suggests that mealtimes are used to teach nutrition and/or food 
concepts. 

  

2 

Either of the following: 

• Requires that mealtimes are used to teach nutrition and/or food 
concepts or to include conversations about nutrition and/or food 
concepts. 

• Requires or instructs teachers to initiate conversations about nutrition 
and/or food concepts during meals (e.g., texture, color, shape, or 
origin of food; favorite fruits and vegetables). 

Example:  “Teachers shall encourage social interaction and 
conversation about the concepts of color, quantity, number, 
and temperature of food.” 

	

NE6 

 

Addresses the allocation of 

funds for nutrition education. 

 

 0 Not mentioned. 

  
1 

Vague and/or suggested. 
Example:  “Extra money from fundraising activities will be used to 

develop an edible garden” 

  

2 

Requires the provision of funds for nutrition resources, nutrition-related 
training for teachers or curriculum-based nutrition education.    

 

Example:  “Resources are allocated in the centre’s budget to buy 
nutrition-related books and posters.”  

      

Section 2.  Nutrition Standards for Food and Beverages 	

 

The items in this section refer specifically to nutrition standards. For this section, do not rate statements specific to allergies, food 
safety, or choking prevention (e.g., prohibiting foods such as hot dogs, whole grapes, popcorn, and marshmallows that pose a 
choking hazard).   
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NS7 

 

Addresses nutrition standards 
that go beyond Ministry of 
Health Food and Nutrition 
Guidelines. 

 0 Not mentioned. 

  

1 

Vague and/or suggested. 

Example:  “All foods comply with the Ministry of Health’s Food and 
Nutrition Guidelines.” 

“We follow the Heart Foundation’s Healthy Heart Award 
Guidelines for food.” 

  

2 

Specific standards are required. 

Examples:   

 

• “All foods served shall meet the following standards…” 
(e.g., whole fruit is served at all meals, at least ½ of 
breads and cereals are whole grain, all foods are low fat , 
sugar content exceeds no more than 35% of calories). 

• “Foods including fizzy drinks, fruit drinks, flavored milk, 
lollies, chocolate, sugary cereals, and/or hot chips are not 
allowed to be served or consumed in our ECE service.” 

      

NS8 

 

Addresses nutrition standards 
for foods brought from home 
for snacks and/or lunch. 

 Note: Policy statements pertaining only to standards for foods brought from 
home for celebrations or other centre events should not be rated for this item. 
Refer to item NS22.   

  
NA 

Policy states that no food from home is permitted other than for 
celebrations (with exceptions for children with allergies or other 
special dietary needs).  

  0 Not mentioned. 

  

1 

Vague, suggested, or weakened by exceptions such as occasion or staff 
discretion. 

Examples: • “We encourage you to pack healthy meals for your child 
and to avoid packing foods like lollies or chips.” 

• “When packing lunch, limit snack foods and desserts.” 
• Please do not allow your child to bring lollies or gum to 

the Centre. (It is unclear if this is a nutritional standard or 
intended for choking prevention). 

  

2 

Provides parents with written nutrition standards for food brought into the 
centre and requires parents to follow the standards (even if you feel the 
standards are weak). 

Examples: • “Parents must pack lunch and/or snack that includes 
fruits and/or vegetables and whole grain breads and 
excludes lollies, fizzy drinks, and dessert foods.” 

• “No lollies, fizzy drinks, energy drinks, chocolate, or 
other sweets are allowed to be brought into the centre.” 
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Section 2.  Nutrition Standards for Food and Beverages 	

Nutrition standards for meals and snacks provided by the centre or from home (NS9 - NS22)  

NS9 

 

Addresses replacing saturated 

fat with monounsaturated and 

polyunsaturated fat. 

 Note: Foods high in saturated fat include regular beef, pork, lamb, cheese, 
yoghurt, cream, ice cream, butter, coconut oil and lard. Foods that are high in 
poly- and monounsaturated fat include most vegetable oils (e.g., olive, 
canola, corn, rice bran and soybean), avocado, some fish, nuts, peanut 
butter, and other nut butters. Do not rate statements about milk for this item; 
milk is addressed in NS16. 

  0 Not mentioned. Blanket “low-fat” statements are insufficient for a rating 
of “1” or “2.” 

  

1 

Any of the following: 

• Vague, suggested, or weakened by exceptions such as staff 
discretion. 

• Specifies only that foods shall meet the Ministry of Health’s Food and 
Nutrition Guidelines. 

• Limits saturated fat with no mention of replacement with or emphasis 
on mono- and/or polyunsaturated fat. 

Example:  “We shall serve foods low in saturated fat.” 

  

2 

Any of the following: 

• Ensures some replacement of major sources of saturated fat (e.g., 
butter, lard, and other animal fats) with mono- and/or polyunsaturated 
fat (e.g., vegetable oils). 

• Ensures some replacement of red meats (e.g., beef, pork, lamb) with 
white meats or vegetable protein (e.g., poultry, fish, beans, tofu, nuts). 

• Specifies reducing or limiting saturated fats and encouraging mono- 
and polyunsaturated fat. 

Examples: • “All cooked foods offered as part of a meal will be sautéed 
or baked using olive or canola oil only.” 

•  “Our menus provide age-appropriate servings of whole 
grains, vegetables, fruits, chicken, fish, beans, and nut 
butters (except when there are allergies) and avoid 
saturated fats by limiting the use of beef, pork, cheese, 
and desserts.” 

• “We limit animal fats and provide mostly poly- and 
monounsaturated fats in the form of fish, nut butters, and 
vegetable oils.” 

NS10 

 

Addresses providing whole 

grain cereals (bread, rice, 

pasta etc). 

 0 Not mentioned.  

  

1 

Any of the following: 

• Whole grains are encouraged. 
• Less than half the bread/rice/pasta etc. served for meals or snacks 

are required to be whole grain. 
• Specifies only that foods shall meet the Ministry of Health’s Food and 

Nutrition Guidelines. 
Example:  “We use healthy ingredients, such as wholemeal bread.” 

  2 At least half the cereals available are required to be whole grains. 
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NS11 

 

Addresses limiting sugar 

content of foods.  

 
0 

Not mentioned. If policy specifies Ministry of Health’s Food and Nutrition 
Guidelines and no other standards, rate as a “0.” Only regulating or 
limiting confectionery is insufficient for a rating of “1” or “2.”   

  

1 

Either of the following: 

• Limit is suggested, not quantified, or weakened by exceptions such as 
staff discretion. 

• Discourages or limits sugary foods but does not prohibit a 
comprehensive list of sugary foods from being served at the centre or 
provided from home.  

Examples: 

 

• “Snacks will be purchased to minimise sugar.” 
• “Prohibits foods listing sugar as the first ingredient.” 
• “Iced cakes, pastries, doughnuts, sugarcoated breakfast 

cereals, and lollies are rarely served at our centre.” 

  

2 

Either of the following: 

• Requires a quantified limit. 
• Prohibits a comprehensive list of sugary foods from being served at 

the centre or provided from home, such as baked goods (e.g., 
biscuits, cakes, and pastries), lollies, ice cream, and sugary breakfast 
cereals. 

Example:  “Foods containing high level of sugar are banned at our 
centre. Please do not include lollies, chocolate, iced cakes, 
fruit leathers or biscuits in lunchboxes.” 

NS12 

 

Addresses limiting sodium 

content of foods. 

 0 Not mentioned. 

  

1 

Any of the following: 

• Suggests that whole or minimally processed foods are provided 
instead of highly processed convenience and fast foods.  

• Addresses limiting intake of foods high in salt (sodium), such as 
savoury snacks and biscuits, fast food and takeaways, and 
processed meats and cheese, but does not specify a limit. 

• Specifies only that foods shall meet the Ministry of Health’s 
Food and Nutrition Guidelines 

 

Example “We use minimally processed foods where possible and try to 
limit the use of salt.” 

                “We don’t serve processed meats and cheese.” 

  

2 

Requires a quantified limit of less than 600 mg of sodium per 100g.  

 

Example:  “We only serve snacks which contain less than 600 mg of 
sodium per 100g, such as rice crackers, corn thins, vegetable sticks and 
hummus (made by our cook with a small amount of iodised salt).” 

“Any packaged foods brought into the centre must contain less than 600 
mg of sodium per 100g. Please do not include salty crackers and 
biscuits, fast food/takeaways, processed meats and processed cheese 
in your child’s lunchbox.”  
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NS13 

 

Addresses standards for 

portion sizes of foods. 

 

 
0 

Either of the following: 

• Not mentioned.  
• Only mentions minimum portion sizes. 

  
1 

Portion size standards are vague and/or suggested. 

Example:  “All food should be served in appropriate portion sizes.” 

  

2 

Any of the following: 

• Requires a limit on first helpings of foods during meals. 
• Requires staff to remind children to take small portions for their first 

helping.   
• Limits servings per container of individually packaged foods. 
• Requires that staff monitor portion sizes to prevent children from 

taking too large of portions. 
• Provides parents recommendations on portion sizes for snacks or 

meals brought from home in the context of preventing overeating.    
Exceptions for fruits and vegetables are acceptable for a rating of a “2.” 

Examples: • “First helpings of foods, except fruits and vegetables, 
shall be limited child-serving size standards with 
additional helpings available if children request more.”  

• Teacher handbook: “Remind children to take small 
portions and that there is always more if they want it.”  

• “Foods like chicken patties are served as half patties.” 
• “We observe as children serve themselves to assure that 

they do not serve larger portions than they can eat.”   
• To parents: “Remember to pack child-sized portions.” 

NS14 

 

Addresses providing both 

fruits and vegetables at lunch.  

 Note: Rate statements about fruits and vegetables at “meals” in the same 
manner as statements about fruits and vegetables at “lunch”  

  0 Not mentioned or centre serves only fruits OR vegetables. 

  
1 

Either of the following: 

• Vague and/or suggested that both fruits and vegetables are served at 
the centre or provided from home at lunch. 

  
2 

Requires that both fruits (not including juice) and vegetables are served 
at the center or provided from home for lunch. 

Example:  “All meals shall contain a serving each of whole fruit, 
vegetable, protein, and whole grain cereals.” 

NS15 

 

Addresses providing fruits or 

vegetables for snack.  

 0 Not mentioned. 

  

1 

Vague and/or suggested that fruits (not including juice) or vegetables are 
served at the center or provided from home for snack. 

Examples:  

 

• “Any leftover fruit from lunch should be served to the 
children at snack time.” 

• “Our snacks reinforce parents’ efforts to have their 
children consume more fruits and vegetables and less 
sugar.” 

  
2 

Requires that fruits (not including juice) or vegetables are served at the 
center or provided from home for snacks. 

Example:  “Snacks include either whole fruits or vegetables.” 



	

	 !"#	

Section 2.  Nutrition Standards for Food and Beverages 	

NS16 

 

Addresses limiting fat content 

of milk for children age 2 years 

and older. 

 
0 

Not mentioned, or the centre only serves water to children. Mentioning 
non-fat or low-fat dairy products/foods does not qualify for a ‘1’ or a ‘2’. If 
policy explicitly allows full-fat (dark blue top) milk, rate as a ‘0’. 

  

1 

Any of the following: 

• Limiting milk to low-fat or non-fat milk is suggested or vague, 
without specifying “only”.  

• Full fat mill is prohibited, but reduced-fat (light blue top) milk is 
provided/allowed. 

• Specifies only that foods shall meet the Ministry of Health’s 
Food and Nutrition Guidelines, without mentioning the type of 
milk provided/allowed. 

 

Example: “We give children a glass of light-blue top milk with morning 
snack.” 

  

2 

Only low-fat or non-fat (green or yellow top) milk is provided/allowed. i.e. 
reduced-fat and full-fat (light blue, dark blue and silver top) milks are 
prohibited for children aged 2 years and over. 

 

Example: “Children aged 2 years and over are only offered water or 
yellow-top milk with snacks and meals.” 

NS19 

 

Addresses serving food and 

beverages with no added sugar, 

artificial sweeteners, added 

colours or flavors, 

preservatives, enhancers or 

thickeners. 

 0 Not mentioned. 

  

1 

Suggests, but does not require that all food and beverages served at the 
centre or provided from home are made without added sugar, artificial 
sweeteners, colours, flavours, preservatives or thickeners.     

Example:  “Juice will contain 100% juice with nothing added, whenever 
possible.”    

  

2 

Either of the following: 

• Requires that all food and beverages served at the centre or provided 
from home does not contain any additional ingredients, with the 
exception of iron, vitamin C and calcium. 

Example: “All meals served are made from whole-foods onsite by our 
cook with no artificial colours, sweeteners, flavours, or 
preservatives etc. Any juice served at the centre is 100% 
pure fruit and vegetable juice with no added ingredients, with 
the exception of water.”  

 

NS20 

 

Addresses limiting sugar-

sweetened beverages. 

 Note: Policy statements pertaining only to flavoured milk should not be rated for 
this item. Refer to item NS21. 

    0 Not mentioned. 

    1 Discourages or limits sugar-sweetened beverages without prohibiting, at 
a minimum, both fizzy drinks and cordial/fruit drinks. 
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Examples:   • “Sweetened beverages are avoided.” 
• “Fizzy drinks are not allowed at the centre.” (There is no 

mention of other sugar-sweetened beverages). 

  

   2 

Either of the following 

• Prohibits sugar-sweetened beverages. 
• Centre only serves and allows water (or plain milk) onsite.   

Example:  “Sweetened beverages are not allowed to be consumed or 
served at our centre. This includes cordial/fruit drinks, fizzy 
drinks, milo, hot chocolate, sports and energy drinks, water 
flavored with added sweeteners, etc.”  

NS17 

 

Addresses limiting the quantity 

of juice served. 

 0 Not mentioned. 

  
1 

Either of the following: 

• Specifies a limit that is suggested or that exceeds 250ml (1 cup) per 
day. 

• Fruit juice should be diluted to at least half water. 

  

2 

Any of the following: 

• Limits the frequency with which juice is served at the ECE service or 
provided from home to no more than 2 times per week.  

• Requires a limit that does not exceed 250ml (1 cup) per day when 
diluted to at least half water. 

• Juice is not served or allowed to be provided from home. Only whole 
fruit and/or water is permitted. 

Example:  “We serve fresh fruit as often as possible and limit juice 
(diluted to half-strength with water) to only served at 
celebrations.” 

                  “The centre has a water (or plain milk) only policy” 

NS18 

 

Addresses providing 100% 

pure fruit or vegetable juice.  

 0 Not mentioned. 

  

1 

Either of the following: 

• Suggests, but does not require that all juice served at the centre or 
provided from home is 100% pure fruit or vegetable juice (or a dilution 
with water of only 100% pure fruit or vegetable juice).   

Example:  An example of the weekly menu contained in the handbook 
only contains the phrase “100% fruit juice” when referring to 
juice served as a beverage.  

  

2 

Any of the following: 

• Requires that if juice is served at the centre or provided from home, it 
is 100% pure fruit or vegetable juice (or a dilution with water of only 
100% pure fruit or vegetable juice).    

• Juice is not served or allowed to be provided from home. Only whole 
fruit is permitted. 

Example: “All juice served at the centre will be 100% pure fruit and 
vegetable juice.”  

                 “We serve whole fruit, and avoid fruit juices which are bad for 
young children’s teeth and health” 

NS21 

 
Addresses nutrition standards 

for flavoured milk. 

 0 Not mentioned. 

  1 Discourages, limits, or restricts sugar content of flavoured milk. 
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Suggests that flavoured milk is diluted with unflavoured milk. 

  2 Prohibits flavoured milk. 

NS22 

 

Addresses nutrition standards 

for celebrations or special 

occasions. 

 

0 

Either of the following: 

• Not mentioned. 
• Policy allows traditional party foods (e.g., cake, confectionery, or 

biscuits) without stating any limits. 
The following are insufficient for a rating of “1” or “2”: .  

• Requiring parents to notify the centre before bringing in foods.  
• Outside of the context of celebrations, stating that no food from home 

is permitted (i.e., NS8 = “NA”) without specifying “at all times” 

  

1 

Any of the following: 

• Vague, suggested, or weakened by exceptions/ staff discretion. 
• Limits the number of birthday celebrations with traditional party foods 

to no more than 1 per month.   
• Suggests or recommends to parents the use of non-food alternatives. 
• Limits some traditional party foods and beverages but specifically 

allows others. 
• The centre provides foods for celebrations and it is stated or implied 

that the food will be “healthy.”  

Examples:   • “With the help of a dietitian, we have created a menu 
from which staff may select items for celebrations.” 

• “Some ideas for celebrations are birthday crowns, 
place mats, or singing ‘Happy Birthday.’”  

• “Food served at events will be nutritious.” 
• “Parents are required to speak with staff about suitable 

food options to provide for celebrations.  
• “We do not allow parents to bring sweets to celebrate 

children’s birthdays. Birthday cakes will be served in 
child sized portions.” 

• “Celebrations will include healthy options served 
alongside party foods.” 

  

2 

Requires regulation or prohibition of ALL foods and beverages available 
during class celebrations or “at all times” (or an equivalent, such as “at 
any time” or “no matter the occasion”). For a “2,” regulations must meet 
one of the following criteria: 
• Define specific nutrition standards for all foods or beverages available 

during celebrations or brought from home (e.g., maximum calorie, 
sodium, sugar, and/or saturated fat content of ALL items). 

• Provide a specific and restricted list of healthy food and beverage 
items allowed at celebrations or at all times (e.g., limiting to fruits and 
whole grain cereals). 

• Provide a comprehensive list of prohibited traditional party foods and 
beverages (e.g., baked goods, sweetened beverages, and 
confectionery) at celebrations or at all times.  

• Food at centre celebrations is prohibited.  

Examples:   • “Parties at our centre are not celebrated with food. 
Instead, teachers will choose a special activity to 
celebrate each child’s birthday.”  

• “All birthday treats must be healthy snacks or fruits. No 
ice cream, cakes, biscuits, lollies or cupcakes are 
allowed.” 

• “Birthdays are celebrated with a birthday cape, song 
and balloon. If parents wish to contribute something to 
share, fresh fruit is welcomed.” 

NS23  Addresses nutrition standards  Note: Must specifically address “fundraising” for a rating of a “1” or “2.” 
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 for fundraising.  NA The policy specifies that the centre does not conduct fundraising 
activities.  

0 

 

Does not mention nutrition standards for food sold for fundraising, or 
mentions the use of unhealthy food for fundraising. 

Example:  “The fundraising activities may include sausage sizzles, 
confectionery sales, bake sales, and special events.”   

  

1 

Either of the following: 

• Regulations of food sold for fundraising are vague, suggested, or 
weakened by exceptions such as staff discretion. 

• Regulations of food sold for fundraising only apply to a limited group 
of foods or only to food sales on centre grounds. 

Example:  “There will be no sausage sizzlesor food sales for fundraising 
allowed on centre grounds.”  

  

2 

Either of the following: 
• Prohibits the sale of food for fundraising. 
• Requires specific nutrition standards that apply to food sold for 

fundraising, and the standards meet one of the following criteria: 
- Regulates nutritional quality of all foods sold for fundraising (e.g., 

regulating maximum calorie or sugar content of ALL items sold).  
- Provides a specific and restricted list of healthy food items allowed 

to be sold (e.g., limiting sales to fruit and nut baskets).  
- Prohibits a comprehensive list of unhealthy foods (e.g., baked 

goods and confectionery) from being sold for fundraising. 

	

Section 3. Promoting Healthy Eating in the Child Care Setting  	

PW24 

 

Optimises scheduling of meals 
and snacks to improve child 
nutrition. 

 

 0 Not mentioned. 

  

1 

Either of the following: 

• Vague and/or suggested. 
• Provides only a daily schedule with meal and snack times that 

indicates eating occasions are not scheduled too close together 
and/or too far apart. 

  

2 

Ensures that meals and snacks are not scheduled too close together 
and/or too far apart.   

Example:  “Meals and snacks are scheduled at least two hours but not 
more than three hours apart.” 

PW25 

 

 

Ensures adequate time to eat. 

 0 Not mentioned. 

  

1 

Any of the following: 

• Vague and/or suggested. 
• Mentions providing a minimum amount of time that is less than 30 

minutes for lunch and/or less than 20 minutes for breakfast. 
• Provides only a daily schedule with meal times that indicates at least 

30 minutes for lunch and/or at least 20 minutes for breakfast. 
• Provides extra time for slow eaters.  
• Mentions not rushing children to finish their meals or snacks.  

Examples:   • “Children should be given enough time to eat their 
meal. Thirty minutes is usually sufficient.” 

• “Meals are never to be rushed.” 
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  2 Requires the provision of at least 30 minutes for lunch and, if breakfast 
is mentioned, at least 20 minutes for breakfast.   

PW26 

 

Addresses hand washing 
before meals. 

 0 Not mentioned. 

  

1 

Any of the following: 

• Only mentions hand washing in the context of the curriculum or 
outside of the context of meals. 

• Suggests that children wash their hands before meals. 
• Only lists hand washing in the daily schedule. 

Example:  “Children’s hands should be washed prior to Kai Time.” 

  
2 

Requires that children wash their hands before meals or that teachers 
assist children in washing their hands before meals. 

Example:  “Children must wash hands before eating and after toileting.” 

PW27 

 

Addresses providing a 
pleasant environment in which 
meals and snacks are eaten. 

 0 Not mentioned. 

  
1 

Any of the following: 

• Vague and/or suggested.  
• States that the centre will provide “a safe and hygienic place for 

children attending to sit when eating” without specifying how. 

  

2 

Requires specific strategies to ensure a pleasant eating environment 
(e.g., ensures adequate space or seating at tables, a calm or relaxing 
environment, pleasant conversation). 

Example:  “Children and teachers are seated while eating. This 
establishes expected eating behaviours around meal times and helps 
children focus on food. It reinforces eating as a daily routine, and special 
social time encouraging conversation. 

PW28 

 

Addresses method for 

providing accessible drinking 

water throughout the day.   

 0 Not mentioned.  

  

1 

Any of the following: 

• Vague and/or suggested. 
• Addresses the provision of drinking water throughout the day without 

mentioning method for providing drinking water. 

Examples: 

 

• “Clean drinking water is made available to children 
throughout the day.” 

• “During outdoor time, staff must provide water to 
children and teach children to discard disposable cups 
appropriately.”   

  

2 

Specifies method for ensuring accessible drinking water through the day.  

Examples: 

 

• “Children have access to drinking water throughout the 
day. Water coolers are located inside the classroom, 
and water jugs are placed on each table at lunchtime.” 

• “Drinking water is available to children at all times. A 
water cooler and cups are available outdoors. Indoors, 
children have access to cups and a sink. If a child 
cannot reach the sink, a step stool is provided.” 

PW29 

 Addresses not pushing 

children to eat more than they 

want (e.g., not forcing children 

 0 Not mentioned. 

  1 Any of the following: 

• Vague and/or suggested 
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to clean their plate). • Children serve themselves from platters in “family-style” setting, 
allowing them to self-regulate food intake. 

• Independence/self-help skills in children are encouraged. 

 

  

2 

Any of the following: 

• Prohibits teachers from pushing children to eat more than the 
children want. 

• Ensures that children will not be pushed to eat more than they want. 
• Prohibits a “clean plate” policy.   

Examples: • “Staff should encourage children to eat only until they are 
full. They shall not force children to clean their plates.” 

•  “Each child is encouraged, but never forced, to eat or 
taste his or her food.”  

PW30 

 

Addresses introducing 

children to a variety of foods.  

 0 Not mentioned. 

  
1 

Either of the following: 

• Suggests the offering of a variety of foods that may not be familiar. 
• Mentions encouraging children to try all foods served with no mention 

that the foods will be new or unfamiliar.   

  

2 

Either of the following: 

• Requires the offering of a variety of foods or foods that may not be 
familiar. 

• Ensures that children are encouraged to taste new/unfamiliar foods. 
Example: “Will serve a variety of foods to broaden children’s food 

experiences.” 

  
 

 
NA 

All food is supplied from home for lunch and snacks, and there are no 
policy statements addressing this item. However, if the policy addresses 
this item, provide a numerical rating for the statement.   

PW31 

 

Addresses managing 

additional helpings of foods or 

beverages. 

 0 Not mentioned. 

  

1 

Either of the following 

• Suggests that additional helpings (e.g., second helpings) are only 
served upon a child’s request. 

• Suggests that teachers encourage healthier items over less healthy 
items for additional helpings. 

Example:  “Teachers should encourage children to eat additional 
helpings of vegetables and fruits in place of additional 
helpings of higher calorie foods.” 

  

2 

Either of the following: 

• Specifies that additional helpings are only served upon a child’s 
request or limits the amount of additional helpings (except fruits [not 
including juice] and vegetables) each child may have.  

• Limits additional helpings to only healthier items (e.g., fruits, 
vegetables, whole grain cereals), or requires that teachers encourage 
healthier items over less healthy items for additional helpings. 

Exception for children with special dietary needs is acceptable for a 
rating of a “2”.   

Examples:   

 

• “Second helpings of food will not be put on a child’s plate 
unless the child asks for more or serves herself.” 

• “Teachers will check verbally if a child is full before 
offering a second helping of lunch.” 

• “No more than three servings of any one food are 
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allowed to be served to one child with an exception for 
children with special needs.” 

PW32 

 

Teachers sit with children 

during meals.  

 0 Not mentioned. 

  1 Vague and/or suggested. 

  

2 

Requires teachers to sit with children during meals.  

Examples:   

 

• “Staff sit with children during meals.” 
• “There is to be one teacher at each table during meals.” 
•  “Staff are required to eat with the children during meals.” 

PW33 

 

Teachers consume the same 

foods offered to children 

during meals. 

 0 Not mentioned. 

  
1 

Either of the following: 

• Vague and/or suggested. 
• Mentions teachers modeling healthy eating habits but does not 

explicitly require them to eat the same foods offered to children. 

  

2 

Requires teachers to consume the same food offered to children during 
meals. Exceptions for teachers who have special religious, dietary, or 
medical restrictions are acceptable for a rating of a “2”. 

Examples: “Staff will role model health eating habits and talk with 
children about food that is most nutritious.” 

“Teachers will role model healthy eating when they eat with children.” 

“Teachers will sit with children and share food (eat the same child-sized 
portion) to role model healthy eating and allow for discussions about 
food.” 

PW34 

 

Teachers assist children in 

gauging level of fullness. 

 0 Not mentioned. 

  1 Vague and/or suggested. 

Example:  “Teachers should listen to children’s hunger cues.” 

  
2 

Required.  

Example:  In staff handbook: “Periodically remind children that when 
their bellies feel full, they should stop eating.” 

PW35 

 

Addresses specific course of 

action when food brought from 

home does not meet 

nutritional standards.   

 
NA 

No food from home is permitted (NS8 = “NA”), and there are no policy 
statements addressing this item. However, if NS8 received a rating of 
“NA,” but the policy addresses this item, provide a numerical rating for 
the statement.   

  0 Not mentioned.  

  

1 

Any of the following: 

• Suggested and/or vague. 
• Teachers monitor food from home, but when foods or beverages are 

not in compliance with nutritional standards, no course of action is 
specified. 

• Teachers monitor food from home for food safety, allergens or 
choking hazards only. 
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2 

Teachers are required to take a specific course of action when food from 
home does not meet centre’s nutritional standards.    

Examples: 

 

•  “If parent consistently sends food that does not meet 
nutritional requirements, the Centre Manager will discuss 
this with the parent(s) and refer to a dietitian if 
appropriate.” 

• “If children bring prohibited foods, these foods will be 
returned home with a copy of our nutrition standards.” 

PW36 

 

 

Addresses food not being 

used as a reward and/or 

withheld as a punishment. 

 0 Not mentioned. 

  

1 

Any of the following: 

• Discourages food as a reward or punishment. 
• Only allows healthy food as a reward. 
• Prohibits or discourages food as a punishment but does not prohibit 

food as a reward.  
Example:  “Teachers are never allowed to withhold food as a 

disciplinary measure.” 

  
2 

Prohibits food as a reward.  

Example:  “Food is never to be used as a punishment or reward.” 

	

    NA Food is not provided to children by the center, including snacks. 

PW37 

 

Addresses oversight of menu 

planning by a health 

professional. 

 0 Not mentioned. 

  

1 

Any of the following: 

• Vague and/or suggested. 
• Specifies oversight of the menu by a health consultant or health 

professional but does not specify the use of a “nutrition/diet 
consultant” or require any nutrition qualifications. 

• Mentions the use of a nutrition consultant but not in the context of the 
menu or meal planning.   

Example:  “Menus are planned under the supervision of a nurse or 
registered dietitian.” 

  
2 

Requires that a health professional with expertise in nutrition (i.e., 
registered dietitian, public health nutritionist, or “nutrition/diet consultant”) 
plan or approve menus.    

PW38 

 

Addresses the provision of 

nutrition training for staff 

involved in cooking and/or food 

preparation.   

 
0 

Not mentioned or cook only requires training in food and safety (not 

nutrition).  

  
1 

Any of the following: 

• Vague and/or suggested. 
• Mentions nutrition training for staff members, but does not specifically 

mention all staff or staff involved in food preparation.   

  

2 

Requires nutrition training for all staff or for staff involved in cooking 

and/or food preparation.   

Examples:  • “Staff who prepare meals will receive training in 
procedures and techniques to support children’s 
nutritional needs.” 
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• “Our cook is trained in meal planning and nutrition.” 
• “The centre cook attends a food hygiene certificate and a 

child nutrition course every 2 years.” 

PW39 

 

Addresses staff consumption of 

foods and beverages in front of 

children outside of mealtimes. 

 

 

 

 

0 Not mentioned. 

  

1 

Either of the following: 

• Vague and/or suggested. 
• Prohibits staff from consuming only some foods or drinks in front of 

children outside of meal times. 
Example:  “Adults are not allowed to have junk food or fizzy drinks  

when children are present.” 

  

2 

Outside of mealtimes, teachers and staff are prohibited from consuming 
any foods or beverages other than water in front of children.  

Examples:   • “Teachers and children eat the same food during meals.  
No other foods or beverages may be consumed in front 
of children.” 

• “Staff are allowed to eat and drink foods in designated 
staff areas during their breaks. Staff are not allowed to 
eat or drink while on duty except for mealtimes.” 

	

Section 4. Physical Activity 

Statements that refer to “gross motor” and “large motor” activities should be rated in the same manner as statements that refer to 
physical activity.  

PA40 

 

Addresses the provision of a 
variety of physical activity 
opportunities. 

 
0 

Either of the following: 

• Not mentioned.  
• Only mentions outdoor time without indicating that outdoor time is 

used for activity or play. 

  

1 

Mentions physical activities, gross motor activities, or outdoor activity or 
playtime without indicating that a variety of activities will be available.   

Example: “Our hope is to enhance the physical development of each 
child by providing vigorous physical activities.” 

  

2 

Either of the following: 

• Ensures that children participate in a variety of physical activities.  
• Requires the provision of a variety of physical activity equipment 

(e.g., portable and fixed equipment; climbing equipment, swing set, 
basketball hoop, and bicycles), games (e.g., tag), or other activities 
(e.g., relay-races). 

Examples: 

 

 

• “During outdoor play, children practice gross motor skills 
by running, skipping, climbing on the playscape, kicking 
and throwing balls, and swinging on the swings.”   

• “Our centre offers daily opportunities for outdoor play.  
In addition, we have a swimming pool in which we 
provide weekly swimming lessons.” 
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PA41 

 

Specifies frequency of                  

outdoor time. 

 0 Not mentioned. 

  

1 

Any of the following: 

• Specifies frequency that is less than once per day. 
• Suggests that outdoor play time is provided at least once per day. 
• Mentions outdoor time in the daily schedule only.   
Example: “Children play outdoors or indoors daily.” 

  

2 

Requires outdoor play time at least once per day (unless weather 
conditions are severe). 

Example: “Children play outdoors every day.” 

                 “Staff will plan for daily activity that offer varying degrees of 
physical challenge, including activities that make children 
‘huff and puff’.” 

PA42 

 

Specifies duration of outdoor 

time. 

 0 Not mentioned. 

  

1 

Any of the following: 

• Specifies a vague and/or suggested minimum duration. 
• Specifies a minimum duration that is less than (a total of) 60 minutes 

per day. 
• Mentions start and end time of outdoor play in daily schedule only. 

Example: “Outdoor play is from 9:30-10:00 daily.”  

“Children play outdoors in the morning and afternoon.” 

  
2 

Requires at least 60 minutes of total outdoor play during the day.  

Example: “Children play outdoors for 30 minutes every morning and 
afternoon.” 

PA43 

 

Addresses the provision of 

physical activity / gross motor 

skills education for children.   

 0 Not mentioned.   

 
 

1 

Either of the following:  

• Describes a general health curriculum or lesson plan and implies, 
but does not ensure, that lessons address physical activity or gross 
motor skills.  

• Suggests that children receive physical activity or gross motor skills 
education. 

Example:  “By the end of preschool, children will demonstrate control, 
balance, strength and coordination in gross motor tasks.” 

  

2 

Any of the following: 

• Requires that physical activity / gross motor skills education is 
provided. 

• Ensures the use of a standardized physical activity curriculum or 
approach.  

• Ensures the use of a broader curriculum that includes provision of 
physical activity / gross motor skills education. 
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Examples: • “We provide teacher-directed physical activity education 
for children, through a standardised curriculum.” 

• “Teachers shall use demonstration and direct instruction 
to help children become proficient in fine and gross 
motor skills.” 

PA44 

 

Addresses protocol for 

teachers ensuring that children 

play safely during physical 

activities.  

 0 Not mentioned.   

 
 

1 
Vague and/or suggested. 

Example: “Children play safely during outdoor time.”   

  

2 

States a specific protocol for teachers to monitor children’s behavior 
during outdoor play or other physical activities to ensure safety. 

Examples: 

 

• “Outdoor Safety: Teachers must position themselves at 
different points around the playground so that they can 
see all children. They should not stand in clusters with 
the other teachers.” 

• “During outdoor play, teachers must remain free of 
distractions and monitor children’s behaviors to ensure 
children are playing actively and safely.” 

PA45 

 

Addresses the provision of 

training for teachers on 

strategies for promoting 

physical activity.   

 0 Not mentioned. 

  1 Vague and/or suggested. 

  
2 

Requires the provision of training on physical activity promotion or 
gross motor skills/activities, which can include training in facilitating 
games that involve running, jumping, or other physical activities.  

	

PA46 

 

Addresses the provision of 
structured physical activity. 

 0 Not mentioned. 

  
1 

Vague and/or suggested.  

Example:  “Teachers should promote active play during outdoor time.” 

  2 Requires the provision of teacher-led physical activities (e.g., teacher-
initiated games or activities like tag or relay races). 

PA47 

 

Addresses teacher participation 
in physical activity. 

 0 Not mentioned. 

  
1 

Encourages teachers to participate in physical activity along with 
children during outdoor play time or during other times devoted to 
physical activity. 

  

2 

Requires teachers to participate in physical activity along with children 
during outdoor play time or during other times devoted to physical 
activity (with exceptions for teachers with physical disabilities). 

Example:  “Staff role model being physically active and participate 
alongside the children.” 
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PA48 

 

Addresses not restricting 

physical activity as punishment. 

 

0 

Either of the following: 

• Not mentioned.  
• A statement restricts time out to no more than 1 minute, but the 

statement occurs outside of the context of outdoor play or physical 
activity. 

  
1 

Either of the following: 

• Vague and/or suggested. 
• Mentions that time out is restricted to no more than 1 minute in the 

context of outdoor play or physical activity.   

  
2 

Required. 

Examples:   • “Children are not to be denied outdoor activities as 
punishment.” 

• “The use of time-out is prohibited.” 

PA49 

 

Addresses a plan for physical 

activity when weather is too 

severe for outdoor play. 

 0 Not mentioned. 

  
1 

Any of the following: 

• Vague and/or suggested. 
• Requires that children do not play outside when weather is too 

severe but does not include a plan for alternative activities. 

  

2 

Requires a plan for physical activity when weather is too severe for 
outdoor play (such as the provision of indoor equipment or space 
appropriate for physical activity). Or, if appropriate, states that outdoor 
play will be available in all weather.   

Example:  “When outdoor opportunities are not possible due to 
weather conditions, similar activities must be provided 
inside.  

When weather poses a significant health risk for children 
outside, indoor activities will be set up to engage 
children in physically active play.”   

PA50 

 

Addresses recommendations 

on how to dress children for 

active play. 

 

 0 Not mentioned. 

  

1 

Either of the following: 

• Vague (e.g., they do not include specific examples of weather-
appropriate attire).   

• Only mentions sunscreen. 
Example:  “Children must dress appropriately for outdoor play and 

wear appropriate footwear.” 

  

2 

Provides specific recommendations on weather-appropriate attire (for 
any season).   

Examples:   

 

• “Dress your child in toe covered shoes for safety (no 
jandals). Your child should be dressed properly for 
outdoor play. According to the weather, he/she should 
wear a hat, scarf, mittens, and water-resistant coat and 
shoes.”  

• “Because outside time is part of their daily schedule, it is 
important that children have appropriate clothing at the 
centre according to season: Winter: Mittens, hat, warm 
jacket, snowsuit, and boots. Spring & Fall: Jacket or 
sweater, boots on rainy days. Summer: Light clothing, 
swimsuit, and hat.” 



	

	 !""	

PA51 

 

Addresses the duration of time 

children use computers, videos 

and television. 

 0 Not mentioned. 

  

1 

Either of the following: 

• Limits screen time, but the limit is greater than 60 minutes per day. 
• Mentions vague and/or suggested limits. 

Example:  “We limit the amount of time computers are used in the 
classroom.” 

  

2 

Either of the following: 

• Screen time is limited to no more than 60 minutes. 
• Computers and TVs are not used at all. 

Example:  “Computers and videos are rarely used. All computer games 
and videos must be for educational purposes and are 
limited to 30 minutes or less.” 

PA52 

 

Addresses the allocation of 

funds for physical activity 

equipment, education or 

programmes. 

 

 0 Not mentioned. 

  
1 Vague and or suggested. 

  

2 

Provides specific details of budgeting allocation of funds for the 
purchasing of physical activity equipment, teacher training in physical 
activity, or to cover the fees for physical activity programmes.   

Examples:   

 

• “Funds are allocated for a physical activity programme 
to be run at the centre weekly, and for the purchasing of 
a range of challenging equipment to keep our children 
active.” 

	

Section 5. Communication and Evaluation 

CE53 

 

Specifies who at the centre is 

responsible for wellness/health 

communication. 

 0 Not mentioned. 

  

1 

Either of the following: 

• Specifies who is responsible, but communication is only suggested. 
• Communication is required, but the person or group responsible is 

vague.  
• Names staff members who have “signed”/agreed to the policy. 

  

2 

Designates a specific individual or group responsible for 
wellness/health communication, and communication is 
required/ensured. 

Example:  “Our nutrition consultant reviews all menus and provides 
parents with nutrition information through the newsletter.” 
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CE54 

 

Specifies how the centre will 

engage parents on 

wellness/health goals.  

 

0 

Either of the following: 

• Not mentioned. 
• Only mentions that parents can visit the centre at any time.   

Example:  “We have an open door policy. Parents are welcome at any 
time." 

  

1 

Any of the following: 

• Methods are vague. 
• Specific methods are mentioned but not required. 
• Specific methods are mentioned, but it is unclear if the centre will 

engage parents. 
• Specific methods are mentioned without specific reference to health 

and/or nutrition. 

Examples: • “Parents can get involved by attending monthly parent 
meetings and family conferences.” 

• “We encourage parents to get involved in our classroom. 
Please speak with your child's teacher if you would like 
to volunteer to read a story or lead an activity with the 
class.” 

  

2 

Clear that the centre will engage parents, specific methods are listed 
(e.g., menu surveys, events, or meetings), and the topics of nutrition 
and/or health will be addressed. Even if it is unclear that each method 
listed will be used, as long as engaging parents is required, rate as “2.” 

Examples: • “Parents and appropriate community agencies must be 
involved in planning, implementing, and evaluating the 
centre’s nutritional services.”  

• “At the beginning of the year, we send surveys to 
parents asking what types of foods or recipes they would 
like to see on the menu.” 

• “Parents are consulted during policy reviews and invited 
to provide feedback.” 

CE55 

 

Provides parents with referrals 

for health- and/or nutrition- 

related services. 

 0 Not mentioned. 

  

1 

Either of the following: 

• Mentions general referrals without specific reference to health- 
and/or nutrition- related services. 

• Suggested that the centre provides referrals for health- and/or 
nutrition-related services.  

• Lists nutrition-related services in policy, handbook or similar. 

  

2 

Ensures that parents are provided with referrals for health- and/or 
nutrition- related services when appropriate. 

Example:  “If children have health needs that we cannot meet, we shall 
refer parents to appropriate agencies, such as the child’s 
doctor or the Regional Public Health Service.”  

CE56 

 

Specifies marketing to promote 

healthy choices. 

 0 Not mentioned. 

  1 Vague and/or suggested. 

  2 Specific (e.g., posters of fruits, vegetables, and physical activity) and 
required. 

CE57  Specifies restricting marketing  0 Not mentioned. 



	

	 !"#	

 of branded and/or unhealthful 

choices.   
 1 Vague and/or suggested. 

  
2 

Restricting marketing of branded and/or unhealthful choices (e.g., 
educational materials are free of brands and trade association logos). 

Example:  “All books, posters, and other educational materials shall be 
free of illustrations of unhealthful foods.” 

CE58 

 

Specifies a health advisory 

committee with membership 

that includes parents, or a 

specific person on the 

governing board that is 

responsible for health.  

 0 Not mentioned. 

  

1 

Any of the following: 

• Vague and/or suggested. 
• Mentions a health advisory committee but does not specify that 

membership includes parents. 
• Ensures that the general policy advisory committee, board of 

directors, or some other group that contributes to writing or revising 
center policy (with no mention of “health”) includes parents. 

Example:  “Board of directors: parents are elected each year. The 
board enables parents’ views to be reflected in the center’s 
policies.” 

  

2 

It is clear that the center has a health advisory committee with 
membership that includes parents or a specific person on the governing 
board or committee that is responsible for health.  

Example:  “Parents are elected by the Center Committee to serve on 
the Health Advisory Committee. The purpose of the 
committee is to advise in the planning, operation, and 
evaluation of health-related components of the programme.” 

    NA Food is not provided to children by the center, including snacks.  

CE59 

 

 

Provides written menus to 

parents. 

 

 0 Not mentioned or menus are only available to parents on request. 

  
1 

Mentions written menus but does not specify how the menus are 
distributed to parents or where in the centre the menus are posted. 

Example:  “Parents can view the weekly menu posted at the centre.”  

  
2 

Requires written menus to be available to parents and lists how menus 
are distributed (e.g. mailed) or where menus are posted in centre.  

Example:  “Monthly menus are emailed home and posted on the parent 
board located in the hallway by the kitchen.” 

CE60 

 

Addresses nutrition 

assessments of children. 

 0 Not mentioned or mentions only hearing or vision screenings. 

  

1 

Any of the following: 

• Vague and/or suggested. 
• Mentions a health assessment (WellChild B4 School Check), but 

does not ensure results are communicated to parents. 
• Addresses communicating informal observations about a child’s 

health and or nutrition status. 
Example:   “We will tell you if your child is not eating as would be 

expected.” 
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2 

Requires communication with parents on the results of a nutrition 
assessment or information in the child’s health record that addresses 
weight status (e.g., overweight or obese status or body mass index 
percentile) or other indicators of growth or nutritional status (e.g., 
anemia). Only communicating results that are abnormal (e.g., a child is 
overweight or obese) is sufficient for a rating of a “2.”  

Examples: • “Families are informed of each child’s nutritional status, 
and nutritional counseling is available upon request.” 

• “We regularly assess children’s height and weight. For 
children who are experiencing weight concerns, we 
work with the parents. We chart daily intake-of food, 
and we follow-up with the parents and child’s doctor.” 

CE61 

 

Provides parents instructions 

on how to contact the centre 

regarding concerns, 

complaints, or suggestions. 

 0 Not mentioned. 

  
1 

Vague or encourages parents to communicate concerns, complaints, or 
suggestions but does not provide instructions on who to contact or how 
to contact the centre. 

Example:  “Parents are encouraged to offer any suggestions.” 

  

2 

Parents are provided instructions on how to contact the centre (e.g., 
who to contact) regarding concerns, complaints, or suggestions. 

Examples: 

 

 

 

• “Parents wishing to praise, question, or protest should: 
(1) Discuss the matter with the teacher; (2) If not happy 
with results, discuss matter with the manager; (3) If not 
happy with staff, call one of the following: [agencies 
listed]. 

• “If questions or concerns arise, feel free to schedule an 
appointment with your child’s teacher, the Head Teacher 
or the Director.” 

CE62 

 

Identifies a plan for evaluating 

or assessing health/wellness 

policies or programs. 

 0 Not mentioned. 

  

1 

Either of the following: 

• A health policy or program evaluation/assessment is implied. 
• An evaluation plan of the general policies or program is required 

without specific mention of health, wellness, or nutrition. 

Examples:  

 

• “Our programme includes effective administration and 
ongoing, systematic evaluation.”   

• “Parents are asked to complete an evaluation of the 
preschool programme.” 

  

2 

An evaluation or assessment of the health, wellness, or nutrition 
policies or programs is required.  

  Examples: • “The Policy Committee plans, implements, and evaluates 
nutritional services.” 

• “Parents serve on the Policy Committee, which meets 
twice a year to advise in the planning, operation, and 
evaluation of health services.” 

• “Each year, parents are asked to evaluate the preschool 
programme through a survey.  The survey includes 
sections on the curriculum, health policies…” 

CE63  Identifies a plan for revising the  0 Not mentioned, or the stated date for revision has passed or is blank. 
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 health/wellness policies or 

programs. 
 

1 

Either of the following: 

• Vague and/or suggested. 
• Mentions revisions (e.g., changes, additions, or recommendations) to 

policies or program but does not refer specifically to the 
health/wellness policies or programs. 

• Has a specific review date (e.g. review by February 2016) but does 
not specify the process for review  

  

2 

Identifies a plan for revising the health, wellness, or nutrition policies or 
programs.  

Examples:   • “Health policy and program improvements are made as a 
result of the Parent Committee’s annual assessment 
findings.” 

• “An annual review conducted by a registered dietitian will 
make recommendations to ensure the program is 
meeting the health needs of the children.” 

• “ Parents are requested to comment on this policy and 
our menus annually. Their comments are reviewed by 
management and the policy updated accordingly.” 
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WellCCAT-NZ	Score	Sheet	

The	WellCCAT	Score	Sheet	summarizes	a	center’s	policy	scores	based	on	five	sections	
containing	a	total	of	!!	policy	items.	Each	item	is	rated	as	“3”	(not	mentioned),	“9”	(weak	
statement	regarding	the	item),	or	“1”	(strong	statement	regarding	the	item).	Each	section	
receives	a	score	for	comprehensiveness	and	strength.	Comprehensiveness	is	calculated	by	
counting	the	number	of	items	rated	as	“3”	or	“5,”	dividing	by	the	number	of	items	in	the	section,	
and	multiplying	by	.//.	Strength	is	calculated	by	counting	the	number	of	items	rated	as	“4,”	
dividing	by	the	number	of	items	in	the	section,	and	multiplying	by	788.	Total	
comprehensiveness	and	strength	scores	for	a	policy	are	calculated	by	taking	the	average	of	the	
five	section	scores.	Six	items—NS#,	NS!!,	PW%!,	PW&',	PW&(	and	PW&,—may	be	rated	“NA.”	
If	rated	“NA,”	an	item	should	not	be	included	in	the	total	number	of	items	used	for	scoring	a	
particular	section.	

Section 1. Nutrition Education Rating 

    

NE1 Addresses the provision of nutrition education for children.	  

NE2 Food-related activities are consistent with nutrition education or health promotion.	  

NE3 Addresses the provision of nutrition education training for teachers.  

NE4 Addresses the provision of nutrition education for parents.	 . 

NE5 Mealtime is used as an opportunity to teach nutrition and/or food concepts.    

NE6 Addresses the allocation of funds for nutrition education.  

Subtotal for  

Section 1 

Comprehensiveness Score 
Count the number of items rated as “1” or “2” and divide this number by 6. Multiply 
by 100.                  

 

Strength Score 

Count the number of items rated as “2” and divide this number by 6. Multiply by 
100. 

 

 

Section 2.  Nutrition Standards for Food and Beverages Rating 

    

NS7	 Addresses nutrition standards that go beyond Ministry of Health Food and Nutrition 
Guidelines.	  

NS8	 Addresses nutrition standards for foods brought from home for lunch and/or 
snacks.	  

NS9	 Addresses replacing saturated fat with monounsaturated and polyunsaturated fat.  

NS10	 Addresses providing whole grain cereals (breads, rice, pasta etc.).  
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NS11 Addresses limiting sugar content of foods.	  

NS12	 Addresses limiting sodium content of foods.	  

NS13	 Addresses standards for portion sizes of foods.  

NS14	 Addresses providing both fruits and vegetables at lunch.	  

NS15 Addresses providing fruits or vegetables for snack. 	  

NS16	 Addresses limiting fat content of milk for children age 2 years and older.	  

NS17	 Addresses limiting the quantity of juice served.	  

NS18 Addresses providing 100% pure fruit or vegetable juice.	  

NS19 Addresses serving juice with no additives or artificial sweeteners.  

NS20 Addresses limiting sugar-sweetened beverages. 	  

NS21 Addresses nutrition standards for flavoured milk.	  

NS22 Addresses nutrition standards for celebrations or special occasions.	  

NS23	 Addresses nutrition standards for fundraising.	  

 

Subtotal for  

Section 2 

Comprehensiveness Score 

Count the number of items rated as “1” or “2” and divide this number by 17 (or 17 
minus the number of items rated “NA”). Multiple by 100. 

 

 
Strength Score 
Count the number of items rated as “2” and divide this number by 17 (or 17 minus 
the number of items are rated NA). Multiply by 100. 

 

	

Section 3. Promoting Healthy Eating in the Child Care Setting Rating 

   

 

 

PW24 Optimises scheduling of meals and snacks to improve child nutrition.  

PW25 Ensures adequate time to eat.  

PW26 Addresses hand washing before meals.	  

PW27 Addresses providing a pleasant environment in which meals and snacks are eaten.	  

PW28 Addresses method for providing accessible drinking water throughout the day.  	  
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PW29 Addresses not pushing children to eat more than they want.  

PW30 Addresses introducing children to a variety of foods. 	  

PW31 Addresses managing additional helpings of foods or beverages.	  

PW32 Teachers sit with children during meals. 	  

PW33 Teachers consume the same foods offered to children during meals.	  

PW34 Teachers assist children in gauging level of fullness.	  

PW35 Addresses specific course of action when food from home does not meet 
nutritional standards.	  

PW36 Addresses food not being used as a reward and/or withheld as a punishment.	  

PW37 Addresses oversight of menu planning by a health professional.	  

PW38 Addresses the provision of nutrition training for staff involved in cooking and/or 
food preparation.  	  

PW39 Addresses staff consumption of foods and beverages in front of children outside of 
mealtimes.  

 
Subtotal for  

Section 3 

Comprehensiveness Score 
Count the number of items rated as “1” or “2” and divide this number by 16 (or 16 
minus the number of items rated “NA”).Multiply by 100.                        

 

Strength Score 
Count the number of items rated as “2” and divide this number by 16 (or 16 minus 
the number of items rated “NA”).Multiply by 100.             

 

 

Section 4 . Physical Activity Rating 

   
PA40 Addresses the provision of a variety of physical activity opportunities.	  

PA41 Specifies frequency of outdoor time.	  

PA42 Specifies duration of outdoor time.  

PA43 Addresses the provision of physical activity / gross motor skills education for 
children.    

PA44 Addresses protocol for teachers ensuring that children play safely during physical 
activities.  

PA45 Addresses the provision of training for teachers on strategies for promoting  
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physical activity.  	

PA46 Addresses the provision of structured physical activity.  

PA47 Addresses teacher participation in physical activity.	  

PA48 Addresses not restricting physical activity as punishment.	  

PA49 Addresses a plan for physical activity when weather is too severe for outdoor play.	  

PA50 Addresses recommendations on how to dress children for active play.	  

PA51 Addresses the duration of time children use computers, videos, and television. 	  

PA52 
Addresses the allocation of funds for physical activity equipment, education or 
programmes.  

 
Subtotal for  

Section 4 

Comprehensiveness Score 
Count the number of items rated as “1” or “2” and divide this number by 13. 
Multiply by 100.               

 

Strength Score 
Count the number of items rated as “2” and divide this number by 13. Multiply by 
100. 

 

Section 5. Communication and Evaluation Rating 

   
CE53 Specifies who at the centre is responsible for wellness/health communication.	  

CE54 Specifies how the centre will engage parents on wellness/health goals. 	  

CE55 Provides parents with referrals for health- and/or nutrition-related services.	  

CE56 Specifies marketing to promote healthy choices.	  

CE57 Specifies restricting marketing of branded and/or unhealthful choices.  	  

CE58 Specifies a person on the governing board or committee nominated to be 
responsible for health issues. 	  

CE59 Provides written menus to parents.  

CE60 Addresses nutrition assessments of children.	  

CE61 Provides instructions on how to contact the centre regarding concerns, complaints, 
or suggestions.	  

CE62 Identifies a plan for evaluating or assessing health/wellness policies or programs.	  
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CE63 Identifies a plan for revising the health/wellness policies or programs.	  

 
Subtotal for  

Section 5 

Comprehensiveness Score 
Count the number of items rated as “1” or “2” and divide this number by 11 (or 11 
minus the number of items rated “NA”). Multiply by 100.          

 

Strength Score 
Count the number of items rated as “2” and divide this number by 11 (or 11 minus 
the number of items rated “NA”). Multiply by 100. 

 

Overall Child Care Center Policy Scores 

Total Comprehensiveness Center Score 

 

Take the average of all section comprehensiveness scores by adding all of the 
section comprehensiveness scores together and dividing by 5. 

 

Total Strength Center Score	

 

Take the average of all of the section strength scores by adding all of the section 
strength scores together and dividing by 5. 

 

 

 

 

 

 

 

 

 

 

 

 

	

	 	



		

 

	

7: Variables in the ECE Physical Activity and Nutrition Environment (EPANE) Index 

	

	 	

Domain	 Indicator	description	 Variable	name	 Response		 n	or	µ	 %	or	SD	 Min-Max		 Notes		

!.	
N
ut
ri
ti
on

-r
el
at
ed

	o
pp

or
tu
ni
ti
es
	a
nd

	r
es
ou

rc
es
	

Has	a	written	nutrition	
policy	

NPolicy	 !	No	 !!	 !".$	 !	 !"#	observations	
!	missing	not	imputed	(less	than	2%)	!	Yes		 !"!	 !".$	 !	

Has	guidelines	for	food	
brought	from	home	into	
the	ECE	service	

FFH	Guidelines	 !	No	 !"	 !"."	 !	 !"#	observations	
!	missing	not	imputed	(less	than	2%)	!	Yes		 !"#	 !".!	 !	

WellCCAT-NZ	Nutrition	
Education	Policy		
Comprehensiveness	Score		

NECompScore	 !-!""	 !".$	 +/-!!.#	 Score/!""	 !"#	obs	(min=&,	max=+&&)	+	#$	missing	
imputed	(i.e.	did	not	supply	policy)	
!"	N/A	=	do	not	have	a	nutrition	policy	

WellCCAT-NZ	Nutrition	
Education	Policy	Strength	
Score	

NEStrengthScore	 !-!"	 !".$	 +/-!".$	 score/!""	 !"#	obs	(min=&,	max=+,)	+	#$	missing	
imputed	(i.e.	did	not	supply	policy)	
!"	N/A	=		do	not	have	a	nutrition	policy	

WellCCAT-NZ	Nutrition	
Standards	Policy	
Comprehensiveness	Score		

NSCompScore	 !-!"	 !".$	 +/-!".$	 score/!""	 !"#	obs	(min=&,	max=+,)	+	#$	missing	
imputed	(i.e.	did	not	supply	policy)	
!"	N/A	=	do	not	have	a	nutrition	policy	

WellCCAT-NZ	Nutrition	
Standards	Policy	Strength	
Score	

NSStrengthScore	 !-!"	 !.#	 +/-!.!	 score/!""	 !"#	obs	(min=(,	max=,-)	+	#$	missing	
imputed	(i.e.	did	not	supply	policy)	
!"	N/A	=	do	not	have	a	nutrition	policy	

WellCCAT-NZ	Promoting	
Healthy	Eating	Policy	
Comprehensiveness	Score		

PHECompScore	 !-!"	 !!.#	 +/-!".$	 score/!""	 !"#	obs	(min=(,	max=,-)	+	#$	missing	
imputed	(i.e.	did	not	supply	policy)	
!"	N/A	=	do	not	have	a	written	nutrition	
policy	

WellCCAT-NZ	Promoting	
Healthy	Eating	Policy	
Strength	Score	

PHEStrengthScore	 !-!!	 !!.#	 +/-!.#	 score/!""	 !"#	obs	(min=&,	max=++)	+	#$	missing	
imputed	(i.e.	did	not	supply	policy)	
!"	N/A	=	do	not	have	a	written	nutrition	
policy	
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Domain	 Indicator	description	 Variable	
name	

Response		 n	or	µ	 %	or	SD	 Min-Max		 Notes		

!.	
N
ut
ri
ti
on

-r
el
at
ed

	o
pp

or
tu
ni
ti
es
	a
nd

	r
es
ou

rc
es
	

Employs	a	cook	 Cook	 !	No	 !"	 !!.#	 !	 !"#	observations	
!!"	N/A	=	ECE	does	not	provide	food	daily	
(=!".$%	of	sample)	

!	Yes		 !"	 !!.#	 !	

Cook	has	nutrition	
training		

CookNuQual	 !	No	 !!		 !".$		 !	 !"	observations	
!""	N/A	=	ECE	does	not	employ	a	cook	
(!"%)	

!	Yes		 !"		 !"."		 !	

Menu	complies	with	
nutrition	guidelines	
(MenuScore	of	,	or	
more)	

GoodMenu	 !	No	 !"	 !".$	 !	 !"	obs.	None	imputed	as	mean	menu	
scores	all	below	+.	-.%	missing,	ie.	did	not	
supply	menu,	+,%	(n=0,0)	N/A	does	not	
have	full	week	menu	

!	Yes	 !!	 !".$	 !	

Menu	is	on	a	!-week	
cycle	with	seasonal	
variations	(best	practice)	

Menu!wkCycl
e	

!	No	 !"	 !".$	 !	 !"#	observations	
!"#	N/A	=	don’t	have	a	menu	(n=!")	and	
don’t	provide	food	daily	(n=!!")	

!	Yes	 !"	 !".$	 !	

Reported	at	least	one	
resource-related	barrier	
to	providing	healthy	
food	or	nutrition	
education	

NuBarrierReso
urces	

!	No	 !"#	 !"."	 !	 !""	observations	+	#$	missing	imputed	
(reversed)	
	

!	Yes	 !"	 !".$	 !	

Summary	
Domain	(	

!"	variables	
	

Total	score	for	domain	=	sum	of	min-max	values	/	number	of	
variables	in	Domain	.	with	a	response	
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Domain	 Indicator	description	 Variable	name	 Response		 n	or	µ	 %	or	SD	 Min-Max		 Notes		

!.
	A
ct
iv
it
y-
re
la
te
d	
op

po
rt
un

it
ie
s	
an

d	
re
so
ur
ce
s	

Has	a	written	PA	policy	 PAPolicy	 !	No	 !"#	 !".$	 !	 !"#	observations	+"#	missing	imputed	
		!	Yes		 !"	 !".$	 !	

Number	of	different	PA	
strategies	and	equipment	

PAStrategiesCount	 !-!!	 !.#	 +/-!.#	 (Count-!)	
/	($$-!)	

!"#	observations	[min	.,	max	11]	+	#$	
missing	imputed			

Reported	a	resource-

related	barrier	to	

providing	PA	

opportunities		

PABarrierResources	 !	No	 !"#		 !".$	 !	 !"!	observations	+"#	missing	imputed	
(reversed)	
	

!	Yes	 !"			 !".$		 !	

Indoor	active	play	space	
available	when	weather	
not	suitable	to	play	
outside	

IndoorSpace	 !/#	No	or	
very	limited	

!	 !.#	 !	 !"#	observations	+"#	missing	imputed	
(combined	+	and	-	categories)	
		
	

!	Some	space	 !!"	 !".$	 !.#	

!	All	activity	 !"	 !".$	 !	

WellCCAT-NZ	Physical	
activity	Policy		
Comprehensiveness	Score		

PACompScore	 !-!"	 !".$	 +/-!".$	 Score/'((	 !"	observations	+	#$	missing	imputed	(i.e.		
did	not	supply	policy)	
!""	N/A	=do	not	have	a	written	PA	policy	
("#.%%	of	sample)	

WellCCAT-NZ	Physical	
activity	Policy	Strength	
Score	
	

PAStrengthScore	 !-!"	 !".$	 +/-!.#	 Score/'((	 !"	observations	+	#$	missing	imputed		(i.e.	
did	not	supply	policy)	
!""	N/A	=do	not	have	a	written	PA	policy	
("#.%%	of	sample)	

Summary	
Domain	(	

!	variables	 Total	score	for	domain	=	sum	of	min-max	values	/	number	of	
variables	in	Domain	.	with	a	response		

	



		 	

290 

 

	

	 	

Domai
n	

Indicator	description	 Variable	
name	

Response		 n	or	µ	 %	or	
SD	

Min-Max		 Notes		

!.
	N

ut
ri
ti
on

-r
el
at
ed

	p
ra
ct
ic
es
	

Staff	sit	with	children	while	
they	eat.	

KTAllStaffSit	 !	Rarely/Sometimes	 !"	 !.#	 !	 !"!	observations	+	!"	missing	
imputed	
(combined	+-!	categories)	
		

!	Mostly	 !"	 !".$	 !.#	

!	Always	 !"#	 !".$	 !	

Staff	eat	and	drink	the	same	
things	as	the	children.	

KTStaffEat	 !	Never	 !"	 !".$	 !	 !"!	observations	+	#$	missing	
imputed	
		
	

!	Rarely	 !"	 !".$	 !.!"	

!	Sometimes	 !"	 !".$	 !.#	

!	Most	of	the	time	 !"	 !".$	 !.#$	

!	Always	 !"	 !.#	 !	

Staff	talk	to	children	about	
what	they	are	eating	

KTStaffTalk	 !	Rarely	 !	 !.#	 !	 !"!	observations	+	!"	missing	
imputed	
Never-!=!	
		
	

!	Sometimes	 !"	 !".!	 !.##	

!		Most	of	the	time	 !"	 !"."	 !.##	

!	Always	 !"#	 !".!	 !	

Staff	hurry	children	to	finish	
eating	

KTHurry	 !		Most	of	the	time		 !	 !.#	 !	 !"!	observations	+	!"	missing	
imputed	
(reversed	from	original)	
!	Always	=	!	
		

!	Sometimes	 !!"	 !".$	 !.##	

!	Rarely	 !"!	 !".!	 !.##	

!	Never	 !"	 !".$	 !	

Children	serve	themselves	food	
from	communal	platters	

KTPlatter	 !	No	 !"	 !"."	 !	 !"!	observations	+"#	missing	imputed	
		
	

!	Sometimes		 !"#	 !".$	 !.#	

!	Yes	 !!	 !".$	 !	

Staff	encourage/promote	water	
consumption	

KTWater	 !	Sometimes	 !	 !.#	 !	 !"!	observations	+	!"		missing	
imputed	
Never/Rarely	(!/#)	=	$	

!	Most	of	the	time	 !"	 !".!	 !.#	

!	Always	 !"#	 !"."	 !	
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Domain	 Indicator	description	 Variable	
name	

Response		 n	or	µ	 %	or	SD	 Min-Max		 Notes		

!.
	N

ut
ri
ti
on
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at
ed

	p
ra
ct
ic
es
	

Children	offered	a	
second	helping	if	they	
finish	the	food	on	their	
plate	

KTSeconds	 !	Yes,	no	checking		 !"#	 !".$	 !	 !"!	observations	+	!"	missing	
imputed	
(reordered	by	best	practice:	!,	!,	!,	!)	
		
	

!	No	 !"	 !"."	 !.##	

!	Help	themselves	 !"#	 !".$	 !.##	

!	Yes,	after	checking	 !"	 !.#	 !	

Frequency	of	food	and	
nutrition	teaching	as	
part	of	the	regular	
curriculum	

FoodEd	 !	Very	rarely	 !	 !.#	 !	 !"#	observations	+"#	missing	imputed	
(Never-!=!)	
	

!	A	few	times	a	year	 !"	 !".$	 !.#$	

!	Monthly	 !"	 !".$	 !.#	

!	Weekly	 !"#	 !".$	 !.#$	

!	Daily	 !"	 !".$	 !	

Frequency	of	children	
making,	baking	or	
cooking	food	

BakingFreq	 !	Never/	#	Very	rarely	 !	 !.#	 !	 !"#	observations	+	!"	missing	
imputed	
(combined	!/#	Never/Very	rarely)	
	

!	A	few	times	a	year	 !"	 !.#	 !.#$	

!	Monthly	 !"	 !!.#	 !.#	

!	Weekly	 !""	 !".$	 !.#$	

!	Daily	 !"	 !.!	 !	

Frequency	of	children	
involved	in	gardening	

ChGardenFreq	 !	Never	 !"	 !".$	 !	 !"!	observations	+	!"	missing	
imputed	+	
!"	N/A	(i.e.	doesn’t	have	a	garden	
onsite)	imputed	as	!=Never	
	

!	Very	rarely	 !	 !.#	 !.#	

!	A	few	times	a	year	 !"	 !".$	 !.#	

!	Monthly	 !!	 !".$	 !.#	

!	Weekly	 !"	 !".$	 !.#	

!	Daily	 !"	 !".$	 !	
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Domain	 Indicator	description	 Variable	name	 Response		 n	or	µ	 %	or	SD	 Min-Max		 Notes		

	 Three	or	more	foods	that	
are	typically	high	in	
sugar/salt/fat	are	usually	
served	at	special	occasions	

UnhealthyFoodSpOcc	 !	No	 !"#	 !".$	 !	 !"!	observations	+"#	missing	imputed	
(reversed)	!	Yes	 !"	 !".$	 !	

Foods	that	are	typically	
high	in	sugar/salt/fat	were	
sold	for	fundraising	in	the	
past	!"	months		

UnhealthyFoodFund	 !	No	 !"#	 !".$	 !	 !"#	observations	+"#	missing	imputed	
(reversed)	!	Yes	 !"	 !".$	 !	

Summary	
Domain	(	

!!	variables	 Total	score	for	domain	=	sum	of	min-max	values	/	number	of	
variables	in	Domain	(	with	a	response	

	



		 	

293 

 

	
	 	

Domain	 Indicator	description	 Variable	
name	

Response		 n	or	µ	 %	or	SD	 Min-Max		 Notes		

!.
	A
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d	
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ce
s	

Mins/day	children	engage	in	
active	teacher-led	play	time	
(indoor	and	outdoor)	

MinsTLPlay	 !-!"#	(capped	
at	$%%	hours)	

!".$	 +/-!".$	 Value	
/!""		

!"#	observations	[min	1,	max	#41]	+"#	
missing	imputed	

Mins/day	children	spend	in	
active	free	play.	i.e.	child	led	
play	(indoor	and	outdoor)	

MinsFreePlay	 !-!"#	(capped	
at	$%&	hours)	

!"#.%	 +/-!"#.%	 Value	
/!"#	

!"#	observations	[min	',	max	+,']	+"#	
missing	imputed,	also	01	N/A=	services	
where	!"%	or	more	of	the	children	
attend	sessions	only	(<(	hours	a	day)		

Staff	members	restrict	the	
active	play	of	children/tamariki	
who	misbehave	

ActiveRestrict	 !	Never	 !"#	 !".$	 !	 !"#	observations	(reversed)	+	#$	
missing	imputed	
		
	

!	Some	staff		 !"	 !".$	 !.##	

!	Most	staff		 !"	 !.#	 !.##	

!	All	staff		 !"	 !.#	 !	

Frequency	of	TV	viewing		 TV	 !	Never	 !!	 !"."	 !	 !"#	observations	(reversed)	+	#$	
missing	imputed	
Daily	(n=*)	included	with	weekly	
	

!	Very	rarely	 !"#	 !".$	 !.#$	

!	A	few	times/	yr	 !!	 !.#	 !.#	

!	Monthly	 !"	 !.#	 !.#$	

!	At	least	weekly	 !	 !.#	 !	

Frequency	of	computer	use		 Computer	 !	Never	 !"	 !".$	 !	 !"#	observations	(reversed)	+	!"	
missing	imputed	
	
!	and	&	(Very	rarely	and	a	few	times	a	
year	combined)	
	

!/"	Very	rarely	/		
A	few	times/	yr	

!!	 !"."	 !.#$	

!	Monthly	 !!	 !".$	 !.#	

!	Weekly	 !"	 !".$	 !.#$	

!	Daily	 !	 !.#	 !	

Summary	
Domain	(	

!	variables	 Total	score	for	domain	=	sum	of	min-max	values	/	number	of	
variables	in	Domain	-	with	a	response	
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Domain	 Indicator	description	 Variable	name	 Response		 n	or	µ	 %	or	SD	 Min-Max		 Notes	and	decision	re	model		

!.
	P
er
so
na

l	a
nd

	r
el
at
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na

l	a
tt
ri
bu

te
s	

	

Has	a	'nutrition	champion'	
at	ECE	service	

NuChamp	 !	No	 !"#	 !".$	 !	 !"#	observations	+	#$	missing	imputed	
	!	Yes		 !"!	 !".$	 !	

Has	an	'activity	champion'	
at	ECE	service		

PAChamp	 !	No		 !"#	 !".$	 !	 !"#	observations+	#$	missing	imputed	
	!	Yes	 !"#	 !".$	 !	

Participates	in	a	health	
promotion	programme	

ProgPartCorrected	 !	No		 !"	 !".$	 !	 !"#	observations	+	#$	missing	imputed	
	!	Yes	 !"#		 !".$	 !	

Reported	a	support-
related	barrier	to	
providing	or	promoting	
healthy	food	

NuBarrierSupport	 !	No		 !""	 !!.#	 !	 !""	observations	+	#$	missing	imputed	(reversed)	
	!	Yes	 !"	 !!.#	 !	

Reported	a	support-
related	barrier	to	
promoting	PA	

PABarrierSupport	 !	No		 !""	 !".$	 !	 !""	observations	+	#$	missing	imputed	(reversed)	

!	Yes	 !"	 !.#	 !	

Parental	compliance	with	
food	from	home	
guidelines	

FFHCompliance	 !	Some	 !"	 !.#	 !	 !"#	observations,		!	None=!	
!"	N/A	=	no	guidelines	for	food	brought	from	home	
(=##.%%	of	sample)	+	2	Missing	and	treated	as	N/A	
and	not	imputed	as	<.%	

!	Most	 !!"	 !".$	 !.#	

!	All	 !"	 !"."	 !	

WellCCAT-NZ	
Communication	and	
Evaluation	Policy	
Comprehensiveness	Score	

CECompScore	 !-!"	 !".$	 +/-	!.#	 Score/'((	 !"#	observations	(min=/,	max=2/)+	#$	missing	
imputed	(have	policy	but	did	not	supply	it	for	
analysis	–	!"%	of	observations)	
!"	N/A	=	do	not	have	a	written	nutrition	or	PA	
policy	("#%	of	sample)	

WellCCAT-NZ	
Communication	and	
Evaluation	Policy	Strength	
Score	

CEStrengthScore	 !-!!	 !.#	 +/-	!.#	 Score/'((	 !"#	observations	(min=2,	max="2)	+	#$	missing	
imputed	(have	policy	but	did	not	supply	it	for	
analysis	–	!"%	of	observations)	
!"	N/A	=	do	not	have	a	written	nutrition	or	PA	
policy	("#%	of	sample)	

Summary	
Domain	(	

!	variables	 Total	score	for	domain	=	sum	of	min-max	values	/	number	of	
variables	in	Domain	.	with	a	response	



	 !"#	

8: Additional model diagnostics from Chapter 8 

Figure	!:	Plotted	residuals	for	the	mulitlevel	linear	model	in	Table	)*	

	

Figure	!:	Kernel	density	estimate	of	residuals	compared	to	a	normal	density	for	the	
mulitlevel	linear	model	in	Table	'(	

	



	 !"#	

	

Figure	!:	Standardised	normal	probability	graph	of	residuals	(pnorm)	and	quantiles	
against	a	normal	quantile	distribution	(qnorm)	for	mulitlevel	linear	model	in	Table	'(	

	



8: Key findings of the 2014 Kai Time in ECE survey relevant to each type of service 

Results	for	Te	Kōhanga	Reo	are	not	presented	separately	due	to	a	small	number	of	these	services	participating	in	the	survey.			

Table	!:	Summary	of	ECE	nutrition	and	activity	environment	indicators	in	privately-run	early	education	centres	(n=12)	

Areas	of	strength	 Areas	for	improvement	

Staff	do	not	withhold	food	as	a	behaviour	consequence	(e.g.	
children	who	do	not	quiet	down	do	not	get	a	biscuit)	(566%)	

No	policies	about	screen	use	or	the	restriction	of	activity	as	a	behavioural	consequence	
(e.g.	use	of	“time	out”	or	child	sent	inside)	(677%)			

Staff	do	not	use	food	to	reward	‘good’	behaviour	(e.g.	when	
toilet	training,	or	asking	children	to	quiet	down)	(()%)	

Children	do	not	go	on	regular	walks	outside	the	centre	(45%)	or	bush	walks/nature	
discovery	(,-%)	

Teachers	lead	children	in	active	play	for	some	part	of	the	day	
("#%)	

Do	not	have	a	‘water-only’	policy	(++%)	and	no	written	nutritional	guidelines	for	food	
brought	from	home	(--%)	

Children	usually	or	sometimes	help	themselves	to	food	from	
communal	plates/platters	(01%)*	

Cooks	do	not	have	basic	nutrition	education	(34%	of	cooks)	and	do	not	have	an	NZQA	
qualification	in	food	safety	or	food	service	()*%	of	cooks)	

Has	a	written	nutrition	policy	(23%)	 Staff	do	not	usually	have	the	same	food	or	drink	as	children	at	mealtimes	(67%)	

Staff	sit	with	children	when	they	eat	(23%)	
No	physical	activity	or	active	movement	policy	(34%)	and	not	comprehensive	or	strongly	
worded	if	they	did	have	a	policy	(using	words	such	as	may,	might,	could,	suggest,	try	or	
some,	rather	than	concrete	enforceable	statements).	

Provision	for	training	of	staff	in	physical	activity	in	written	
policies	(*+%)*	

Lack	of	variety	of	food	served	within	per	week:	less	than	3	varieties	of	fruit	and	veg	
("#%)*,	less	than	0	varieties	of	breads/grains	(:;%)*,	less	than	#	varieties	of	dairy	
products	(+,%)*,	less	than	6	varieties	of	meat	or	meat	alternatives	(;<%)*	

	

Lack	of	quantity	of	food	served	per	week:	less	than	01	serves	of	breads/grains	(9:%)*,	less	
than	&	serves	of	dairy	products	(45%)*,	less	than	;.&	serves	of	meat	or	meat	alternatives	
("#%)*		

	

	 	



	 Areas	for	improvement	continued	

	 Menus	do	not	have	seasonal	changes	(12%),	and	not	on	a	%-week-or-more	cycle	(*+%)	

	 Lack	of	fruit	and	vegetables	served	at	celebrations	or	special	occasions	(67%)*	

	 Menus	list	too	many	“sometimes”	foods	compared	to	“everyday”	foods	(ratio	of	more	than	
!:#)	('(%)	and	include	discretionary	foods	not	recommended	for	ECE	food	(-.%)	

	 Use	fewer	than	five	strategies,	spaces	and	equipment	to	promote	physical	activity	(:;%)*	

	 Does	not	have	an	edible	garden	with	fruit	trees	or	vegetables	grown	on	site	(56%)*	

Notes:	*	the	service	type	performed	statistically	higher	(area	of	strength)	or	lower	(area	for	improvement)	than	other	types	of	ECE	service,	tested	with	
Pearson	chi	square,	p-value<'.').	Proportions	in	brackets	represent	the	proportion	of	services	within	that	type	which	were	meeting	(in	areas	of	strength)	or	
not	meeting	(in	areas	for	improvement)	the	recommendations.	Data	from	the	6789	Kai	Time	in	ECE	Survey,	Growing	Up	in	NZ.	

	

Table	!:	Summary	of	ECE	nutrition	and	activity	environment	indicators	in	community-based	early	education	centres	(n=12)	

Areas	of	strength	 Areas	for	improvement	

Staff	do	not	use	food	to	reward	‘good’	behaviour	(e.g.	when	
toilet	training,	or	asking	children	to	quiet	down)	(67%)	

No	policies	about	screen	use	or	the	restriction	of	activity	as	a	behavioural	consequence	
(e.g.	use	of	“time	out”	or	child	sent	inside)	(677%)			

Teachers	lead	children	in	active	play	some	part	of	day	(56%)	 Do	not	take	children	on	walks	outside	centre	(34%)	or	bush	walks/nature	discovery	(67%)	

Has	a	written	nutrition	policy	(23%)	 Menus	contain	too	few	serves	of	vegetables	(45%	had	more	fruits	served	than	vegetables)	

Staff	sit	with	children	when	they	eat	(23%)	 Do	not	have	a	‘water-only’	policy	(++%)	

Teach	food	and	nutrition	concepts	at	least	weekly	(45%)*	
Cooks	do	not	have	basic	nutrition	education	(34%	of	cooks)	and	do	not	have	an	NZQA	
qualification	in	food	safety	or	food	service	(34%	of	cooks)	

	

	 	



Areas	of	strength	continued	 Areas	for	improvement	continued	

Menu	score	of	+	out	of	-.	or	more	(1+%	of	those	with	a	
written	menu)*	 Staff	do	not	usually	have	the	same	food	or	drink	as	children	at	mealtimes	(67%)	

	 Lack	of	fruit	and	vegetables	served	at	celebrations	or	special	occasions	(67%)*	

	
No	physical	activity	or	active	movement	policy	(01%)	and	not	comprehensive	or	strongly	
worded	if	they	did	have	a	policy	(using	words	such	as	may,	might,	could,	suggest,	try	or	
some,	rather	than	concrete	enforceable	statements).	

	
Menus	do	not	have	seasonal	changes	(1!%),	are	not	on	a	four-week-or-more	cycle	(*+%),	
list	too	many	“sometimes”	foods	compared	to	“everyday”	foods	(ratio	of	more	than	6:8)	
("#%)	and	include	discretionary	foods	not	recommended	for	ECE	food	("#%)	

	 Children	do	not	bake	or	cook	at	least	weekly	(!"%)*	

	 No	written	nutritional	guidelines	for	food	brought	from	home	(55%)	

	 Does	not	have	a	written	menu	when	providing	food	daily	to	children	(89%)*	

	 Children	watch	television	or	DVDs	at	least	weekly	(67%)	

	 Staff	withold	food	as	a	behavioural	consequence	(e.g.	children	who	do	not	quiet	down	do	
not	get	a	biscuit)	(/0%)*	

Notes:	*	the	service	type	performed	statistically	higher	(area	of	strength)	or	lower	(area	for	improvement)	than	other	types	of	ECE	service,	tested	with	
Pearson	chi	square,	p-value<'.').	Proportions	in	brackets	represent	the	proportion	of	services	within	that	type	which	were	meeting	(in	areas	of	strength)	or	
not	meeting	(in	areas	for	improvement)	the	recommendations.	Data	from	the	6789	Kai	Time	in	ECE	Survey,	Growing	Up	in	NZ.	

	

	

	

	 	



Table	!:	Summary	of	ECE	nutrition	and	activity	environment	indicators	in	kindergartens	(n=9:)	

Areas	of	strength	 Areas	for	improvement	

Staff	do	not	use	food	to	reward	‘good’	behaviour	(e.g.	
when	toilet	training,	or	asking	children	to	quiet	down)	
("#%)	

No	policies	about	screen	use	or	the	restriction	of	activity	as	a	behavioural	consequence	
(e.g.	use	of	“time	out”	or	child	sent	inside)	(677%)			

Staff	sit	with	children	when	they	eat	(23%)	 Do	not	take	children	on	regular	walks	outside	the	centre	(./%)	or	bush	walks/nature	
discovery	(,-%)	

Teachers	lead	children	in	active	play	for	some	part	of	the	
day	(&'%)	 Do	not	have	a	‘water-only’	policy	(++%)	

Children	bake	or	cook	at	least	weekly	(45%)*	 Staff	do	not	usually	have	the	same	food	or	drink	as	children	at	mealtimes	(12%)	

Children	are	involved	in	gardening	at	least	weekly	(44%)*	 Sell	high-sugar,	high-fat	foods	for	fundraising	(./%)*	

Has	a	written	nutrition	policy	(23%)	
No	physical	activity	or	active	movement	policy	(34%)	and	not	comprehensive	or	strongly	
worded	if	they	did	have	a	policy	(using	words	such	as	may,	might,	could,	suggest,	try	or	
some,	rather	than	concrete	enforceable	statements).	

Teach	food	and	nutrition	concepts	at	least	weekly	(67%)*	 No	written	nutritional	guidelines	for	food	brought	from	home	(//%)	

	 Three	or	more	different	high-sugar,	high-fat	foods	or	drinks	usually	served	at	celebrations	
or	special	occasions	(--%)*	

	 Children	watch	television	or	DVDs	at	least	weekly	(67%)	

Notes:	*	the	service	type	performed	statistically	higher	(area	of	strength)	or	lower	(area	for	improvement)	than	other	types	of	ECE	service,	tested	with	
Pearson	chi	square,	p-value<'.').	Proportions	in	brackets	represent	the	proportion	of	services	within	that	type	which	were	meeting	(in	areas	of	strength)	or	
not	meeting	(in	areas	for	improvement)	the	recommendations.	Data	from	the	6789	Kai	Time	in	ECE	Survey,	Growing	Up	in	NZ.	

	

	 	



Table	!:	Summary	of	ECE	nutrition	and	activity	environment	indicators	for	Playcentres	(n=9!)	

Areas	of	strength	 Areas	for	improvement	

Adults	do	not	withhold	food	as	a	behaviour	
consequence	(*++%)	

No	policies	about	the	restriction	of	activity	as	a	behavioural	consequence	(e.g.	use	of	“time	out”	or	
child	sent	inside)	(-..%)			

Adults	do	not	use	food	to	reward	‘good’	
behaviour	(e.g.	when	toilet	training	or	as	a	treat	
for	cleaning	up)	(01%)	

Do	not	have	comprehensively	written	nutrition	policies	(only	a	small	range	of	topics	covered)	
("##%)*	and	no	strong	wording	in	written	nutrition	policies	(use	words	such	as	may,	might,	could,	
suggest,	try	or	some,	rather	than	concrete	statements)	(233%)*	

Do	not	hurry	children	to	finish	eating	(44%)*	 Do	not	have	a	physical	activity	or	active	movement	policy	(34%)*	

Serve	fruit	and	vegetables	at	celebrations	or	
special	occasions	(+,%)*	

Do	not	have	a	‘water-only’	policy	(++%)	and	do	not	encourage	and	promote	water	consumption	
(""%)*	

Adults	sit	with	children	when	they	eat	(23%)	 Adults	do	not	always	talk	to	children	about	what	they	are	eating	at	mealtimes	(78%)*	

	 Sell	high-sugar,	high-fat	foods	for	fundraising	(./%)*	

	 Children	do	not	garden	at	least	weekly	(34%)*	and	are	not	taught	nutrition	concepts	at	least	weekly	
("#%)*	

	
No	physical	activity	or	active	movement	policy	(34%)	and	not	comprehensive	or	strongly	worded	if	
they	did	have	a	policy	(using	words	such	as	may,	might,	could,	suggest,	try	or	some,	rather	than	
concrete	enforceable	statements)	

	 Adults	do	not	lead	children	in	active	play	for	some	part	of	the	session/day	(78%)*	

	 Three	or	more	different	high-sugar/high-fat	foods	or	drinks	usually	served	at	celebrations	(45%)*	

	 No	written	nutritional	guidelines	for	food	brought	from	home	(56%)	

	 Use	fewer	than	five	strategies,	spaces	and	equipment	to	promote	physical	activity	(:;%)*	

Notes:	*	the	service	type	performed	statistically	higher	(area	of	strength)	or	lower	(area	for	improvement)	than	other	types	of	ECE	service,	tested	with	
Pearson	chi	square,	p-value<!.!#.	Proportions	in	brackets	represent	the	proportion	of	services	within	that	type	which	were	meeting	(in	areas	of	strength)	or	
not	meeting	(in	areas	for	improvement)	the	recommendations.	Data	from	the	6789	Kai	Time	in	ECE	Survey,	Growing	Up	in	NZ.
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