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ABSTRACT
The first COVID-19 pandemic lockdown in Aotearoa New Zealand
resulted in disruptions to everyday life, including changes in
grocery shopping, cooking and eating. This study aimed to
capture changes in behaviours and perceptions of grocery
shopping and food preparation during the lockdown, and the
extent to which dietary patterns changed during this period. Data
were collected in an online survey of 3028 adults (89% women,
mean age = 44 years, range 18–87 years, the median time in
lockdown = 40 days), during Aotearoa New Zealand’s lockdown
Alert levels 4 (33.4%) and Level 3 (66.6%). Respondents had
decreased enjoyment of grocery shopping and increased home
cooking and baking from scratch. There was an overall shift
toward an unhealthy dietary pattern, with some respondents
reporting increased consumption of sweet snacks (41%), salty
snacks (33%), alcohol (33%), and sugary drinks (20%) during the
lockdown. Age moderated the effect of lockdown for nearly every
measure, with adults aged under 50 years the most likely to
report adverse changes to their eating behaviours and diet.
Future pandemic responses by government and employers
should include public health nutrition policies and mitigate the
stress for younger adults and those caring for children at home.
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Introduction

Coronavirus disease 2019 (COVID-19) is an infectious respiratory disease, caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The rapid emergence
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and spread of this disease have resulted in a COVID-19 pandemic that has caused signifi-
cant social, health, and economic disruption (Adhanom Ghebreyesus 2020). In an
attempt to halt the spread of the virus, governments worldwide enforced social distancing
measures, including ‘lockdown’ that sought to reduce the movement of and contact
between people. Global variations of lockdown have included curfews, quarantines,
stay-at-home orders, shelter-in-place orders, and shutdowns: where only essential
businesses are permitted to remain open, and schools, public buildings and the majority
workplaces are required to close.

Aotearoa New Zealand’s response to COVID-19 and the resulting change to our
food environments

The Government’s response to the first outbreak of COVID-19 in March 2020 was to ‘Go
hard and go early’ with the aim of elimination of the virus (Baker et al. 2020; Exeter et al.
2020). From 23rd of March 2020 Aotearoa New Zealand was in lockdown (Alert Level 3),
and two days later moved to the toughest restrictions of Alert Level 4. A national state of
emergency was declared for the first time in New Zealand’s history on 25th March, 2020.
Everyone was asked to stay at home to break the chain of transmission of the virus, leaving
their ‘bubble’ (household) only if they were essential workers, to exercise in the local neigh-
bourhood or make trips for essential supplies, e.g. food and medicines only. Restaurants,
cafes, takeaway shops (fast-food restaurants), fruit and vegetable stores, bakeries, and
butchers were closed. Supermarkets and other essential shops were open with ‘one-
shopper per bubble’ and physical distancing measures in place.

The country moved back to Alert level 3 at 11:59 pmMonday 27 April 2020, with take-
away shops, restaurants, and cafes reopening for contactless delivery or no physical inter-
action with customers (contactless pick up). Two and a half weeks later, at 11:59 pm
Wednesday 13 May, the country moved out of lockdown, to Alert Level 2, ending
over seven weeks of stay-at-home orders. Under Alert Level 2, some social distancing
measures remained such as hospitality businesses restricted to a maximum of 100
people in the space, seated separately with one server per group, and contact tracing
measures in place. The food environment did not return ‘to normal’ until Alert level 1
on 11:59pm Monday 8 June 2020, nearly a month after the last known case of
COVID-19 was found and isolated in the community (Baker et al. 2020).

The COVID-19 pandemic created new challenges in the physical access to, and afford-
ability of healthy food in Aotearoa New Zealand. Many cultural and social food practices
(e.g. regular grocery trips, fishing, hunting and gathering kai, community gardens) and
eating habits (such as regular mealtimes, eating with friends, and colleagues) were dis-
rupted. Supermarkets and food banks struggled to meet increased demand, with many
running out of necessary food supplies such as bread, pasta, flour, sugar, and yeast
(Robson 2020; Kirkness 2020). Online shopping slots for pick up or delivery were full
several days or weeks in advance. Meal box (uncooked food) deliveries continued and
reported record numbers of new members (Anderson 2020; Otago Daily Times 2020).
‘Panic buying’ and stocking up on goods, including groceries, liquor, and tobacco pro-
ducts, resulted in the largest dollar value increase for March 2020 in grocery product
wholesaling in over 20 years (Statistics New Zealand 2020a), and food prices rose (Stat-
istics New Zealand 2020b).
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The importance and challenge of healthy eating during a pandemic

Internationally, the public health guidance on nutrition through the epidemic has been to
consume a diet based predominantly on fresh foods such as fruits, vegetables, whole
grains, low-fat dairy sources, and healthy fats (olive oil and fish oil) and to limit
intakes of sugary drinks and processed foods high in calories and salt (Coelho-Ravagnani
et al. 2020). Optimum nutrition is important for mitigating the risk of morbidity due to
COVID-19 by improving immunity and assisting with the regulation of sleep and mood
to prevent fatigue and by lowering the risk of comorbidities (e.g. obesity, diabetes) that
can worsen the progression of COVID-19 (Coelho-Ravagnani et al. 2020).

One hypothesis is that the psychological effects of lockdown (increased anxiety, stress,
frustration, confusion, anger, and boredom) and the deviation from usual routines would
result in overeating of unhealthy foods, which in turn may exacerbate overweight and
increase the risk of cardiovascular and metabolic disorders (Bhutani and Cooper 2020;
Martinez-Ferran et al. 2020; Mattioli et al. 2020). Binge eating due to the lockdown, par-
ticularly among those already experiencing disordered eating and obesity, appears to
have increased health inequities in the United States and Australia (Ashby 2020; Philli-
pou et al. 2020). However, home cooking is generally considered to be ‘healthier’ than
eating out. Eating outside the home is associated with overweight and eating less veg-
etables (Lachat et al. 2012; Seguin et al. 2016), whereas home-cooked meals usually
have lower total kilojoules, carbohydrates, fat, sugar, and ultra-processed foods
(Wolfson and Bleich 2015). It is uncertain if these general findings about home
cooking hold when the population is forced to cook from home, as in a pandemic
lockdown.

Objectives of this research

The Covid Kai Survey collected information on adult New Zealanders’ shopping,
cooking, eating and food-related media use before and during the lockdown, in an
online survey from 24 April to 13 May 2020 during Aotearoa New Zealand’s lockdown
Alert levels 3 and 4. In this paper, we report on the main findings of the survey, including
changes in the behaviours and attitudes of New Zealanders towards food purchasing and
preparation during lockdown, and the extent to which eating behaviours changed during
this period (specifically healthy eating behaviours, such as consumption of fruit and veg-
etables, lower discretionary food and beverage intake, and overall dietary patterns).
Given concerns about the effect of the COVID-19 lockdown on the wellbeing of older
New Zealanders (Prickett et al. 2020), we present data separately for those aged 50
years and over.

Materials and methods

International collaboration and questionnaire content

The Covid Kai Survey is the Aotearoa New Zealand arm of the Corona Cooking Survey,
an international survey conducted in 38 countries (De Backer et al. forthcoming). The
online questionnaire was designed by researchers at the University of Antwerp,
Belgium, and loaded onto the Qualtrics survey platform for each participating country
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separately. The questionnaire contained 100 items covering the topics of grocery shop-
ping (types of store, online or in-person, experiences and reasons behind grocery shop-
ping decisions, planning, use of nutrition panel to inform purchases), stocking up on
food items during the lockdown, food preparation (behaviours and enjoyment),
cooking ready-made vs. fresh/from scratch, self-perceived cooking skills, barriers to
cooking and baking, sources of and decision-making about recipes, food-related influen-
tial figures/organisations/brands, food frequency questionnaire, source and importance
of nutrition advice, eating behaviours, (at home, eating out, food box delivery and take-
aways, online video chat meals and drinking), lockdown conditions, psychological dis-
tress, and sociodemographics.

Data collection in Aotearoa New Zealand

The Aotearoa New Zealand arm of the Corona Cooking Survey, named the Covid Kai
Survey, was open from 24 April to 13 May 2020 (20 days), while the country was
under COVID-19 Alert Level 4 and 3 restrictions. Ethical approval for the international
study was granted by the Ethics Advisory Committee on Social and Human Science at the
University of Antwerp (ref: SHW_20_46) and the Aotearoa New Zealand arm of the
study by the University of Auckland Human Respondents Ethics Committee on 24
April 2020 for three years (ref: 024607).

Recruitment was through convenience/snowball sampling, promoted via social media.
Stakeholders and colleagues from health and food-related organisations shared the
survey invitation among their networks, and the general public disseminated the
survey’s social media posts via their pages. Respondents were adults 18 years or older,
with no further restrictions on participation. We aimed to recruit as widely as possible
in the adult population and monitored responses by demographic groups of interest at
several points during data collection. Targeted advertising (NZ$550) of Facebook recruit-
ment posts was undertaken to recruit respondents tracking with lower response rates, e.g.
men, and those aged over 65 years. After completing data collection, $3200 was donated
to The Foodbank Project (the Salvation Army) as koha of $1 for each near-completed
survey.

Variable description

Most survey questions had a 7-point frequency response scale, and respondents were
generally asked each set of items twice, reporting their behaviour before the COVID-
19 crisis and at that moment (during the COVID-19 lockdown).

Enjoyment of shopping and enjoyment of food preparation was assessed by the mean
of six items adapted from Hagmann et al. (2020) on a 7-point response scale from
strongly disagree (1) to strongly agree (7). The six items were in response to the state-
ments: ‘Grocery shopping/Preparing food was/is (1) too time-consuming; (2) frustrating;
(3) a type of relaxation for me; (4) a way I could play out my creativity, discover new
things; (5) enjoyable; and (6) stressful’.

Frequency of visiting the food stores was assessed by the question ‘How do you organ-
ise your grocery shopping?’ with a 7-point response scale from never (1) to every time I
went grocery shopping (7) for three statements: (1) I physically go to the supermarket,
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shop, market, farmer, vendor to select and buy food; (2) I order my food online and pick
it up at a seller’s point; and (3) I order my food online and have it delivered at home.
Level of stocking up was assessed by the question ‘How much did you stock up on
any of the food/items below because of the COVID-19 pandemic?’ with a list of 22
items. Responses could range from a lot less than usual (1) to a lot more than usual (7).

Cooking from scratch (with basic ingredients) was assessed by the question ‘How
often did you usually prepare the following foods from scratch?’ (also based on
Hagmann et al. 2020), with a 7-point response scale from never (1) to every time I ate
these foods (7) for three items: (1) A hot main meal from basic ingredients (e.g. starting
with raw vegetables, meat); (2) Baked goods (e.g. cake, cookies, pie); and (3) Bread.

Barriers to cooking were assessed by the question ’How often did you experience the
following barriers to cooking and/or baking?’, with five items based on Caraher et al.
(1999), each with a 7-point response scale from never (1) to every time I cooked or
baked (7). The five items were: (1) Time (I didn’t have time to cook or bake); (2)
Cooking skills (I couldn’t cook or bake); (3) Money (I didn’t have the funds for the
foods/ingredients I needed or wanted); (4) Access to food (I didn’t have access to
foods/ingredients I needed or wanted); and (5) Access to cooking facilities (I didn’t
have (access to) the facilities needed to cook or bake: stove, oven, kitchen equipment).

Food intake and dietary patterns were assessed with the question

How often did you eat the following (portions of) foods? Please indicate how often you had
at least one portion of the following foods and drinks. For example, a serving/portion is a
handful of grapes, an orange, a salad, a slice of bread, a glass of soft drink’.

Twenty foods and drinks were listed with a 7-point response scale from (almost) never
(1) to 2x or more times a day (7). This food frequency questionnaire was based on Ver-
eecken and Maes (2003), Vereecken et al. (2008), and Crozier et al. (2010). The list of
foods is recorded in Supplementary Table 1.

Statistical analyses

The statistical software Stata 16.1 (StataCorp, Texas) was used for all analyses. Because all
measures used an ordinal scale, average results before lockdown were reported as median
(25th, 75th percentile). Mean changes in scores during lockdown (compared to before
lockdown) were calculated with 95% confidence intervals (CI) and P-values using
regression models with robust standard errors, both unadjusted and adjusted for covari-
ates. Covariates were decided a priori to be age, gender, whether the household had chil-
dren aged under 18 years, whether the household lost income due to lockdown, and time
since lockdown began. The assumption was that households with children might have
been affected by lockdown differently to households without children (mostly because
of increased demand for childcare and homeschooling); and that households that lost
income due to lockdown may have been affected differently than households that did
not lose income. Adjustment for time since lockdown was included to allow for
novelty or fatigue effects to be accounted for and the loosening of restrictions with the
change from Level 4 to Level 3.

Survey respondents were classified as having increased a behaviour if their score for a
particular behaviour had increased during lockdown, and similarly those who had a
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decreased score were classified as having decreased a certain behaviour during lockdown.
These numbers are reported as per cent of the sample and allow a more nuanced view of
the data, given the responses’ ordinal nature. To determine if age moderated the changes
in behaviour during lockdown, the per cent of those who increased and decreased beha-
viours were calculated for each age group (less than 50 years of age; or 50 or older years of
age).

Eating behaviours were assessed using the FFQ data with the ordinal scales converted
to ‘serves/portions’ per day in the following food groups: fruits, vegetables, legumes, and
wholemeal bread/pasta/grains; sweet snacks; salty snacks; total snacks (sum of sweet and
salty snacks); white bread/pasta/grains; sugary beverages; and alcoholic beverages.
Dietary patterns were determined using all 20 items from the FFQ before lockdown in
a principal component analysis (PCA). A scree plot determined how many patterns
were represented by the data and orthogonal rotation of the loading matrix was under-
taken. Loadings on the patterns are reported in Supplementary Table 1 and those food
items with the strongest loadings (>0.3) characterise the patterns. Dietary pattern
scores were calculated by multiplying the loadings by the intake data for each participant
and summing these together. This was then repeated using the same loadings, but with
the intake data from the lockdown, period to determine the change in dietary pattern
scores since lockdown.

Results

Survey completion and respondent characteristics

The survey closed with N = 4104 entries. Spam responses indicated by the software pro-
gramme were removed (n = 81), along with two respondents who gave implausible ages
(as the rest of their survey answers may have been unreliable) and those that were resi-
dent outside Aotearoa New Zealand (n = 28). Those that did not complete the Food Fre-
quency Questionnaire, toward the end of the survey, were excluded from the analyses in
this paper (n = 965). The median (IQR) time taken to complete the survey was 30 min
(23–42 min).

Survey responses from 3028 adults (age range: 18–87 years) were used in the analyses.
One-third of surveys (n = 1012) were completed under Alert Level 4, and 66.6% under
Alert Level 3 (n = 2016). Time since the start of lockdown ranged from 31 days to 51
days (median: 40 days). Table 1 presents respondents’ sociodemographic characteristics,
in total and by two age groups (<50 years and 50+ years). Most respondents were
female, with a tertiary education qualification, and identified as New Zealand European
ethnicity. Mean age was 44.3 years (SD: 14.0), with the largest proportion in the 30 to
less than 50 year age category (Table 1). Households ranged from sole occupant to 13
members, with a median number of three people per household (25th/75th percentile:
2/5). Half of the respondents aged under 50 years lived with children aged under 18
years old, compared to 18% of households with respondents aged 50 years or older.
Half of the respondents worked full-time before lockdown, a quarter were working
part-time, and a further 8% were students (either with or without a secondary job)
(Table 1). Seven per cent of respondents said they struggled financially ‘all the time’,
‘very frequently’ or ‘frequently’ during the lockdown, and a further 15% said ‘sometimes’,
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with those aged less than 50 years of agemore likely to report that they struggledfinancially
during the lockdown (Table 1). A quarter of respondents lost at least part of their income
due to the lockdown (n = 783, 25.9%), with no differences between the two age groups for
this variable (Table 1).

Changes to shopping due to the lockdown

The majority of respondents (n = 2158, 71.3%) indicated that they were responsible for
the household grocery shopping both before and during lockdown, and were therefore
asked questions about changes in their experience of shopping during lockdown. One
in six respondents were the household shopper before lockdown but not during (n =
538, 17.7%).

There was good internal reliability for the enjoyment of shopping scale, with the Cron-
bach’s alpha being 0.85 before lockdown and 0.84 after lockdown. Three out of every four
household shoppers had a decrease in their enjoyment of grocery shopping scores during

Table 1. Characteristics of Covid Kai Survey respondents (n = 3028).
Descriptive statistic, n (%)

P-value for difference
between age groupsaCharacteristic

Total
sample

< 50 years (n =
1961)

50+ years
(1067)

Gender .001
Female 2682 (88.6) 1742 (88.8) 940 (88.1)
Male 314 (10.4) 190 (9.7) 124 (11.6)
Gender diverse 32 (1.1) 29 (1.5) 3 (0.3)
Age group <.001
18 to <30 years 515 (17.0)
30 to <50 years 1446 (47.8)
50 to <70 years 952 (31.4)
70+ years 115 (3.8)
Ethnicity <.001
NZEOb 2507 (82.8) 1556 (79.4) 951 (89.1)
Māori 320 (10.6) 236 (12.0) 84 (7.9)
Pacific 66 (2.2) 52 (2.7) 14 (1.3)
Asian 135 (4.5) 117 (6.0) 18 (1.7)
Tertiary qualification 2300 (76.0) 1546 (78.8) 754 (70.7) <.001
Employment status before
lockdown

<.001

Not working 457 (15.1) 178 (9.1) 279 (26.2)
Student with or without sec. job 229 (7.5) 221 (11.3) 8 (0.8)
Worked part-time 738 (24.4) 418 (21.3) 320 (30.0)
Worked full-time 1604 (53.0) 1144 (58.3) 460 (43.1)
I feel I struggle financially
(during lockdown)

<.001

All the time/very frequently 77 (3.1) 57 (2.9) 20 (1.8)
Frequently 121 (4.0) 93 (4.7) 28 (2.6)
Sometimes 467 (15.4) 325 (16.6) 142 (13.3)
Rarely 491 (16.2) 325 (16.6) 166 (15.6)
Very rarely 616 (20.3) 428 (21.8) 188 (17.6)
Never 1256 (41.5) 733 (37.4) 523 (49.0)
Income lost due to lockdown 783 (25.9) 493 (25.1) 290 (27.2) .221
Number of households with
childrenc

1123 (37.1) 930 (47.4) 193 (18.1) <.001

aP-value from chi-squared test for categorical variables (Fisher’s exact test if any cell number was less than 10); or from
median test for count variables.

bNZEO: New Zealand European and others, includes those who preferred not to answer.
cChildren classified as under 18 years of age.
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lockdown, and 40% reduced the frequency with which they went to the store (Table 2).
However, a greater proportion of those under 50 years of age compared to those 50 years
and older increased their physical visits to grocery stores and decreased their online
shopping habits over lockdown (Table 3). Overall, respondents increased online shop-
ping frequency during lockdown, but this was mostly in those aged 50 years and over
who had used online shopping less frequently before lockdown (Table 3).

Ninety-two per cent of respondents (n = 1985 of 2158) reported that they had stocked
up on food items because of COVID-19. Over half reported that they stocked up on veg-
etables and pasta or rice; and flour, legumes/pulses, fruit, and alcohol were also bought
more commonly than usual (Figure 1). Two out of every five respondents stocked up on
salty snacks or sweet snacks, and around a third of respondents stocked up on basic food
items such as bread, milk, and other dairy, meat, eggs, and potatoes (Figure 1).

Changes to food preparation due to the lockdown

There was good internal reliability for the enjoyment of food preparation scale with the
Cronbach’s alpha being 0.88 both before and after lockdown. Enjoyment of food prep-
aration increased for more than half of respondents, and decreased for one in four
(Table 2), with those aged under 50 years slightly more likely compared to those in
the 50 years or older category to have a decreased enjoyment of food preparation
(Table 3). Two out of every five respondents increased the amount of hot meals that
they prepared at home from scratch with basic ingredients (Table 2), and those aged
under 50 years were more likely than those aged 50 years or older to have

Figure 1. Food items stocked up on more than usual during the first COVID-19 lockdown (n = 2158).
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Table 2. Grocery shopping, cooking and baking before and after lockdown, total respondents.

n

Before lockdown,
Median (25th, 75th

percentiles)
Number of people
who decreased (%)

Number of people
who increased (%)

Unadjusted Adjusteda

Change since lockdown, mean
difference (95% CI)

P-
value

Change since lockdown, mean
difference (95% CI)

P-
value

Enjoyment of grocery
shoppingb

2158 4.3 (3.5, 5.2) 1612 (74.7) 435 (20.2) −1.01 (−1.07, −0.95) <.001 −2.10 (−2.65, −1.54) <.001

Grocery shoppingc

Physically visiting the
grocery store

2158 7 (6, 7) 863 (40.0) 290 (13.4) −0.85 (−0.93, −0.76) <.001 0.23 (−0.54, 1.01) .554

Online order and
pick-up

2158 1 (1, 2) 417 (19.3) 412 (19.1) 0.11 (0.04, 0.19) .003 −1.02 (−1.67, −0.37) .002

Online order and
home delivered

2158 1 (1, 2) 315 (14.6) 715 (33.1) 0.67 (0.58, 0.75) <.001 −0.27 (−1.04, 0.49) .484

Enjoyment of food
preparationb

2686 4.5 (3.7, 5.5) 643 (23.9) 1590 (59.2) 0.44 (0.41, 0.48) <.001 0.34 (−0.02, 0.69) .063

Cooking from
scratchd

Hot main meal from
basic ingredients

2686 6 (5, 7) 114 (4.2) 1000 (37.2) 0.44 (0.41, 0.48) <.001 0.53 (0.24, 0.82) <.001

Baked goods 2686 4 (3, 5) 248 (9.2) 1387 (51.6) 0.79 (0.74, 0.84) <.001 1.33 (0.88, 1.78) <.001
Bread 2686 2 (1, 4) 226 (8.4) 1171 (43.6) 0.86 (0.80, 0.92) <.001 1.43 (0.91, 1.95) <.001
Barriers to cooking/
bakinge

Time 2686 4 (3, 5) 2076 (77.3) 106 (4.0) −1.85 (−1.91, −1.79) <.001 −3.02 (−3.54, −2.50) <.001
Skills 2686 1 (1, 2) 570 (21.2) 105 (3.9) −0.25 (−0.28, −0.22) <.001 −0.50 (−0.76, −0.25) <.001
Money 2686 1 (1, 3) 543 (20.2) 234 (8.7) −0.15 (−0.19, −0.12) <.001 0.21 (−0.11, 0.53) .198
Access to food 2686 2 (1, 3) 268 (10.0) 1404 (52.3) 0.98 (0.92, 1.04) <.001 1.84 (1.32, 2.36) <.001
Access to cooking
facilities

2686 1 (1, 2) 309 (11.5) 140 (5.2) −0.09 (−0.12, −0.06) <.001 −0.25 (−0.52, 0.02) .072

aThe adjusted estimates are adjusted for age, gender, time since lockdown, whether the household had children, and whether there was income lost since lockdown.
bEnjoyment of shopping and enjoyment of food preparation are assessed by the mean of six items on a 7-point response scale from strongly disagree (1) to strongly agree (7).
cFrequency of visiting the food stores was assessed by a 7-point response scale from never (1) to every time I went grocery shopping (7).
dCooking was assessed by a 7-point response scale from never (1) to every time I ate these foods (7).
eBarriers to cooking was assessed by a 7-point response scale from never (1) to every time I cooked or baked (7).
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Table 3. Changes to grocery shopping, cooking and baking by age group.

Decreased during lockdown, n (%)
P-

valuea Increased during lockdown, n (%)
P-value (chi
squared test)

Shopping (N = 2158) <50 years of age (N = 1380) 50+ years of age (N = 778) <50 years of age (N = 1380) 50+ years of age (N = 778)
Enjoyment of grocery
shopping

1061 (76.9) 551 (70.8) .002 265 (19.2) 170 (21.9) .141

Frequency of visiting
grocery stores

Physically visiting the
grocery store

537 (38.9) 326 (41.9) .173 227 (16.5) 63 (8.1) <.001

Online order and pick-up 327 (23.7) 90 (11.6) <.001 256 (18.6) 156 (20.1) .394
Online order and home
delivered

238 (17.3) 77 (9.9) <.001 475 (34.4) 240 (30.9) .091

Cooking and baking (N =
2686)

<50 years of age (N = 1729) 50+ years of age (N = 957) <50 years of age (N = 1729) 50+ years of age (N = 957)

Cooking
Hot main meal from basic
ingredients

82 (4.7) 32 (3.3) .085 682 (39.4) 318 (33.2) .001

Baked goods 154 (8.9) 94 (9.8) .433 975 (56.4) 412 (43.1) <.001
Bread 131 (7.6) 95 (9.9) .036 805 (46.6) 366 (38.2) <.001
Enjoyment of food
preparation

443 (25.6) 200 (20.9) .006 1043 (60.3) 547 (57.2) .110

Barriers to cooking/baking
Time 1341 (77.6) 735 (76.8) .654 86 (5.0) 20 (2.1) <.001
Skills 376 (21.8) 194 (20.3) .371 70 (4.1) 35 (3.7) .616
Money 378 (21.9) 165 (17.2) .004 163 (9.4) 71 (7.4) .077
Access to food 168 (9.7) 100 (10.5) .544 980 (56.7) 424 (44.3) <.001
Access to cooking facilities 233 (13.5) 76 (7.9) <.001 102 (5.9) 38 (4.0) .031
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increased the amount of meals they prepared at home from scratch (Table 3). Half of
respondents increased the number of baked goods that they prepared from scratch
during lockdown, and 44% increased the amount of bread that they baked (Table 2),
with those aged under 50 years more likely to have increased their frequency of
baking during lockdown (Table 3).

Time became less of a barrier to cooking and baking for 77% of survey respondents
during lockdown. However, over half of respondents stated that access to food increased
as a barrier to cooking and baking for them during the lockdown, and this barrier was
highest among those aged under 50 years (Table 2).

Changes in dietary pattern and food intake during lockdown

The largest change reported by respondents in the types of food eaten during lockdown
was an increased intake of sweet snacks, reported by two out of every five respondents
(Table 4). Salty snack intake also increased for one-third of respondents, resulting in
an increased overall frequency of eating all types of snacks for half of the respondents
(Table 4). A higher proportion of respondents aged younger than 50 years increased
their sweet and salty snack intake (44% and 36% respectively), compared to those aged
50 years or older (36% and 28% respectively, P < .001). One in five adults reported a
decrease in sweet or salty snacks during the lockdown, but overall there was an
average increase in the number of times respondents were eating snacks daily (Table 4).

Alcohol intake increased during lockdown for one-third of respondents, and 20% of
respondents increased their sugary-drink intake during lockdown (Table 4). A higher
proportion of respondents aged younger than 50 years increased their alcohol and
sugary drink intake (37% and 23% respectively), compared to those aged 50 years or
older (25% and 14% respectively, P < .001). However, one in 11 respondents decreased
their alcohol use, and one in 8 respondents reduced their intake of sugary drinks
(Table 4).

Similar proportions of respondents stated an increase and a decrease in fruit intake
(18% and 21%, respectively) and vegetable intake (12% and 13%, respectively), with a
minimal statistically significant decrease in vegetable intake overall (Table 4). A higher
proportion of respondents aged younger than 50 years reported both a decrease (23%)
or an increase (19%) in their fruit intake during lockdown, compared to those aged 50
years or older (17% and 14% respectively), and there was no evidence of a difference
by age group in changes to vegetable consumption (Table 5).

Four dietary patterns were identified by principal component analysis (PCA) in the
data regarding food intake before lockdown (Supplementary Table 1): a healthy
pattern characterised by higher intakes of fruit, vegetables, legumes/pulses, and nuts or
nut spread; an unhealthy pattern characterised by higher intakes of processed meat,
sweet and salty snacks, white bread/pasta/grains and sugary drinks; a dairy pattern
characterised by higher intakes of milk and other dairy products and lower intakes of
plant-based milk and vegetarian alternatives; and a meat pattern with higher intakes of
unprocessed fish, poultry and red meat. The variance explained within each of the
four patterns ranged from 12.8% (healthy) to 8.9% (meat) (Supplementary Table 1).

During lockdown there was little change in the meat and healthy dietary pattern
scores. However, there was a moderate increase in the dairy pattern and a substantial
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Table 4. Eating behaviours before and during the COVID-19 lockdown (n = 3028).

Before lockdown, Median
(25th, 75th percentiles) Freq of

intake/day

Number of people who
decreased consumption

(%)

Number of people who
increased consumption

(%)

Unadjusted Adjusteda

Change since lockdown, mean
(95% CI) serves per day

P-
value

Change since lockdown,
mean (95% CI) serves per day

P-
value

Fruit 1 (0.4, 2+) 628 (20.7) 534 (17.6) −0.02 (−0.03, 0.002) .073 −0.11 (−0.26, 0.04) .154
Vegetables 2 (1, 2+) 404 (13.3) 353 (11.7) −0.03 (−0.05, −0.02) <.001 −0.11 (−0.25, 0.03) .130
Legumes 0.4 (0.1, 0.4) 784 (25.9) 588 (19.4) −0.01 (−0.02, −0.002) .019 0.03 (−0.06, 0.12) .560
Sweet snacks 0.4 (0.1, 0.8) 456 (15.1) 1245 (41.1) 0.17 (0.15, 0.18) <.001 0.45 (0.32, 0.59) <.001
Salty snacks 0.1 (0.1, 0.4) 568 (18.8) 1004 (33.2) 0.08 (0.07, 0.09) <.001 0.22 (0.12, 0.32) <.001
Total snacks 0.9 (0.3, 1.1) 669 (22.1) 1524 (50.3) 0.25 (0.22, 0.27) <.001 0.67 (0.48, 0.87) <.001
Wholemeal
bread, pasta,
grains

0.4 (0.1, 1) 753 (24.9) 636 (21.0) −0.01 (−0.02, 0.01) .415 −0.05 (−0.18, 0.07) .411

White bread,
pasta, grains

0.1 (0.1, 0.4) 555 (18.3) 806 (26.6) 0.05 (0.04, 0.06) <.001 0.24 (0.14, 0.33) <.001

Sugared
beverages

0.1 (0, 0.4) 381 (12.6) 599 (19.8) 0.05 (0.04, 0.06) <.001 0.15 (0.05, 0.25) .004

Alcoholic
beverages

0.1 (0, 0.4) 273 (9.1) 994 (32.8) 0.13 (0.12, 0.14) <.001 0.28 (0.18, 0.39) <.001

Healthy dietary
patternb

0.0 (−1.2, 1.1) 1559 (51.5) 1442 (47.6) −0.05 (−0.08, −0.02) .001 −0.06 (−0.32, 0.21) .669

Unhealthy
dietary
patternb

−0.3 (−1.0, 0.7) 1120 (37.0) 1881 (62.1) 0.35 (0.31, 0.39) <.001 1.16 (0.82, 1.50) <.001

Non-vegan
dietary
patternb

0.1 (−0.8, 1.0) 1082 (35.7) 1919 (63.4) 0.17 (0.15, 0.20) <.001 0.34 (0.12, 0.55) .002

Meat dietary
patternb

0.1 (−0.8, 0.7) 1576 (52.1) 1425 (47.1) −0.02 (−0.05, 0.01) .161 −0.08 (−0.33, 0.17) .522

aThe adjusted estimates are adjusted for age, gender, time since lockdown, whether the household had children, and whether there was income lost since lockdown.
bDietary patterns determined using principal components analysis on the pre-lockdown dietary data (Supplementary Table 1), standardised scores presented, not serves per day.
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increase in the unhealthy pattern scores (Table 4). Three out of every five respondents
(62.1%) had an increase in their unhealthy pattern scores during lockdown, and this
was slightly more prevalent in those aged under 50 years (64.6%) than in those 50 and
over (57.6%).

Discussion

These first analyses of the Covid Kai Survey of over 3,000 Aotearoa New Zealand resi-
dents found an increase in home cooking and baking from scratch during the first
COVID-19 lockdown. Having more time to prepare foods meant that many experienced
increased enjoyment of cooking and baking, epitomised by the baking of sourdough
bread reported globally during the initial phase of the COVID-19 crisis (Easterbrook-
Smith 2020). However, the increase in food preparation at home did not always result
in healthier eating, particularly for adults aged under 50 years of age and those with chil-
dren at home. Although the changes in dietary patterns found in this research were not
large, there was an overall shift toward an unhealthy dietary pattern, with some respon-
dents reporting that they consumed more sweet and salty snacks, alcohol, and sugary
drinks during the lockdown.

Perhaps not surprisingly, given the increased inconvenience and stress created by
physical distancing in supermarkets, grocery shopping enjoyment decreased during
the lockdown, and some New Zealanders changed the way they shopped for food.
Similar to US research (International Food Information Council 2020), an increased pro-
portion of those aged 50 years or older shopped online for groceries, while those aged

Table 5. Changes in eating behaviours due to the COVID-19 lockdown, by age group (n = 3028).
Decreased intake during lockdown, n

(%)

P-
valuea

Increased intake during lockdown, n
(%)

P-
valuea

<50 years of age
(N = 1961)

50+ years of age
(N = 1067)

<50 years of age
(N = 1961)

50+ years of age
(N = 1067)

Fruit 452 (23.1) 176 (16.5) <.001 380 (19.4) 154 (14.4) .001
Vegetables 270 (13.8) 134 (12.6) .350 237 (12.1) 116 (10.9) .320
Legumes 520 (26.5) 264 (24.7) .287 387 (19.7) 201 (18.8) .551
Sweet snacks 288 (14.7) 168 (15.8) .436 858 (43.8) 387 (36.3) <.001
Salty snacks 365 (18.6) 203 (19.0) .781 701 (35.8) 303 (28.4) <.001
Total snacks 409 (20.9) 260 (24.4) .026 1044 (53.2) 480 (45.0) <.001
Wholemeal bread,
pasta, grains

509 (26.0) 244 (22.9) .060 412 (21.0) 224 (21.0) .992

White bread, pasta,
grains

350 (17.9) 205 (19.2) .354 561 (28.6) 245 (23.0) .001

Sugared beverages 263 (13.4) 118 (11.1) .062 450 (23.0) 149 (14.0) <.001
Alcoholic
beverages

191 (9.7) 82 (7.7) .059 732 (37.3) 262 (24.6) <0.001

Healthy dietary
patternb

989 (50.4) 570 (53.4) .116 957 (48.8) 485 (45.5) .078

Unhealthy dietary
patternb

680 (34.7) 440 (41.2) <.001 1266 (64.6) 615 (57.6) <.001

Non-vegan dietary
patternb

682 (34.8) 400 (37.5) .137 1264 (64.5) 655 (61.4) .094

Meat dietary
patternb

966 (49.3) 610 (57.2) <.001 980 (50.0) 445 (41.7) <.001

aChi-squared test.
bDietary patterns determined using principal components analysis on the pre-lockdown dietary data (Supplementary
Table 1).
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under 50 years were more likely to go in-person to buy groceries but less frequently than
before lockdown. These behaviours may reflect an increase in whanaungatanga (commu-
nity spirit) whereby younger people left the online shopping delivery spots free for those
that needed them most or were at higher risk and the practicality that there were less
online delivery slots available due to increased demand.

In our survey, over 90% of New Zealanders reported that they stocked up on some
food items due to the lockdown, particularly foods that could be stored for a long
time (pasta, rice, flour, and legumes), vegetables and fruit. This may not necessarily
have been ‘panic buying’ as reported by the media (Peacock 2020), but a reflection of
the decreased frequency with which people were shopping, also reported in this research.
Stocking up on fruit and vegetables was a curious finding because, firstly, this did not
correspond with an increased intake of fruits and vegetables during lockdown, and sec-
ondly, because most fruits and vegetables are perishable. Supermarket sales of canned
fruit and vegetables increased 59% during the first week of lockdown (Bezzant 2020),
which is consistent with stocking up of non-perishable products. However, Countdown
supermarkets reported selling an unprecedented amount of fresh fruit and vegetables;
20% more than during the Christmas period (Bezzant 2020). Much of this increased
demand may have been due to the closure of independent fruit and vegetable grocery
shops and farmers’ markets during the lockdown. Certainly, it would appear from our
study findings that the reported stocking up on sweet and salty snack foods resulted in
an immediate increased consumption of these unhealthy products, unlike the stocking
up on fruits and vegetables.

Similar to findings in other countries (Ammar et al. 2020; Ruiz-Roso et al. 2020; Scar-
mozzino and Visioli 2020; Sidor and Rzymski 2020), home confinement due to COVID-
19 saw an overall increase in unhealthy dietary patterns. The takeaway, fast-food shops,
and food delivery businesses (e.g. UberEats) were closed during Level 4 of the lockdown
in Aotearoa, New Zealand, and it was hypothesised that this might improve diets
(Bezzant 2020). However, independent grocers (e.g. ethnic food shops, fruit and veg-
etable stores, butcheries) were also closed during Level 4, which reduced the options
for purchasing healthy food, although food box deliveries could continue if the food
was uncooked. Supermarkets, corner stores (dairies), and petrol stations were the only
walk-in food businesses open. These food environments in Aotearoa New Zealand are
characterised by heavily-marketed and highly processed foods, which are excessively
energy-dense and high in added sugar and sodium (Mackay et al. 2019). Additionally,
there was widespread marketing on social media by fast-food, alcohol, snack, and con-
fectionary companies during the lockdown (Collin et al. 2020), which may have contrib-
uted to increased purchasing of foods high in sodium, added sugar, and saturated fat
(Boyland et al. 2016). A similar online survey found that increased unstructured time
at home, boredom, and heightened stress due to the COVID-19 crisis increased snacking
simply because the food was available constantly in the home, and weight gain over the
lockdown was reported by 22% of respondents (Zeigler et al. 2020).

The diets of younger adults were the most negatively impacted by the lockdown, and
this finding is also similar to studies in other countries (The Obesity Health Alliance
2020). Under lockdown Alert levels 4 and 3 in Aotearoa, New Zealand, schools and child-
care services were closed, and teaching moved online, so most parents found themselves
working from home with the additional responsibility of homeschooling and
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entertaining their children. The majority of respondents in the Covid Kai Survey were
women, and other research in Aotearoa New Zealand has found that women with
young children had the greatest increase in family demands and were more likely to
report negative feelings, more work-family conflict, and decreased wellbeing (Prickett
et al. 2020) so it is unsurprising that this was the largest group in our research to
report difficulties in maintaining a healthy diet.

The New Zealand Government’s health promotion messages during the first COVID-
19 lockdown were focused on infection control, mental health, physical exercise, acces-
sing healthcare, and family violence (Te Hiringa Hauora/Health Promotion Agency
2020; New Zealand Government 2020). There were no directives about healthy eating,
and the government collected little data about nutrition over this period (Ministry of
Business Innovation and Employment 2020). Given the ongoing pandemic and commit-
ment by the New Zealand Government to an elimination strategy (Baker et al. 2020),
lockdowns appear very likely to be repeated. The results of this research suggest that
nutrition is an important issue to consider for future lockdowns. Practical public
health messaging is warranted around the importance of nutrition for immunity, how
to prepare home-cooked meals, and how to avoid eating in response to stress by encoura-
ging self-care and self-compassion, taking care to avoid stigmatisation which only exacer-
bates the issue (Pearl 2020; Puhl et al. 2020). Consideration should also be given to the
safe opening of independent grocers, placing restrictions on marketing and promotions
of unhealthy food, alcohol, and sweetened beverages during lockdown periods, and sub-
sidising healthy foods for low-income groups.

A key strength of this research was the high participation in the online survey over the
periods with the greatest restriction on movement during the COVID-19 crisis (Alert
levels 4 and 3). However, the questionnaire used had a relatively high respondent
burden (30 min to complete), required a moderate literacy level required for some of
the questions, and relied on recall of respondents to assess and self-report changes in
their behaviours before and during the lockdown. Given that the ‘before’ and ‘after’
reports were collected at the same time (i.e. during lockdown) there may be bias in
the reporting of behaviours, and given that there is no comparison group, the changes
observed may not be fully attributable to the lockdown. The questionnaire was not
designed for a New Zealand-specific study and did not contain questions that may
have been more meaningful for our population’s food environment and pandemic
response. As with most online surveys, the major limitation was that respondents were
not randomly selected, which resulted in a high proportion of women and highly-edu-
cated participants, and most likely, people interested in food and nutrition. Relative to
the population, there was low participation by Pasifika peoples, and although Māori
had higher participation at 10.6% of respondents, this was still lower than expected.
An additional limitation to note was that the food frequency questionnaire did not
collect standard serves (often obtained with photo showcards to improve consistency
in reporting (Cade et al. 2004)) but instead asked for portion by frequency of intake,
which makes it challenging to assess dietary intake accurately. The questionnaire was
designed to be easy to complete online and comparable across countries, but that did
mean it was difficult to compare reported intakes with the New Zealand dietary
guidelines.
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Conclusion

The Covid-19 pandemic saw Aotearoa New Zealand in a ‘lockdown’ period of seven and
a half weeks in April/May 2020, during which time unprecedented numbers of people
stayed home, limiting their movement and economic activity. Working from home,
the closure of restaurants and cafes, and some food items being unavailable in grocery
stores contributed to a decreased enjoyment of grocery shopping and increased time
for food preparation at home. Similar to research in other countries, the lockdown
resulted in a small overall shift to an unhealthy diet, particularly increased consumption
of sweet and salty snacks, alcohol and sugary drinks.

This impact of the first lockdown on New Zealanders’ shopping, cooking, and eating
behaviours, and the high possibility of additional outbreaks in the coming months,
emphasises the need for pandemic planning to consider ways to increase access to
healthy food; restrict marketing and promotions of unhealthy food, alcohol and swee-
tened beverages; mitigate additional stress, particularly for younger adults; and establish
clear public health nutrition messaging that avoids stigmatisation of those who are vul-
nerable to binge and ‘comfort’ eating.
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