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The health status of New Zealand children has remained
static in recent years, in comparison to that in many
developed countries. The infant mortality rate (IMR),
generally regarded as a sensible indicator of the
socioeconomic conditions in which children live, is 7.2/1000
live births in New Zealand, the fifth highest of 21 OECD
countries.1 The IMR for the Pacific population in New
Zealand is 9.5/1000.2 Pacific peoples are among the fastest
growing ethnic groups in New Zealand. The crude birth
rate for Pacific people in New Zealand is more than double
that for the country as a whole. Approximately 20% of all
live births in Auckland are to Pacific women.3 Pacific
children aged one to four years are admitted to hospitals at a
rate three times higher than other children. Several studies
suggest that Pacific children in New Zealand have morbidity
patterns which are typical of developing countries with high
prevalence of diseases such as rheumatic fever, acute
respiratory infections (ARI), meningitis and tuberculosis.4

Changing demographic patterns among Pacific populations,
together with economic and social reforms of recent years
which have lead to a widening gap between the rich and
poor, are postulated as reasons for this trend.5,6 An
ineffective health care system is also suggested as a barrier,
leading to lower utilisation of primary care services and
greater reliance on hospital emergency departments for
routine health care by Pacific families.7,8

Hospital admissions provide some measure of the
prevalence and severity of childhood diseases. Admission
rates and their causes reflect socioeconomic circumstances,
the level of utilisation of primary health care services and
admission policies of tertiary institutions.

This study was undertaken to document admission rates
and reasons for hospital admissions among Pacific children
in Auckland, compared with children of other ethnic groups.
It is part of a systematic analysis of the health status of
Pacific children, with the purpose of developing priorities
for research and health service provision.

Methods
Records of all admissions to public hospitals in the Northern region,
based on Health Funding Authority boundaries, for children aged zero to

fourteen years from 1992 to 1997 were obtained from the national
morbidity database of the New Zealand Health Information Service
(NZHIS).9

Northland was excluded because of its small Pacific population.
Admissions included all day procedures and those in the perinatal period,
but excluded outpatient visits and procedures.

Major diagnoses were coded according to the International
Classification of Diseases (ICD9).10 Ethnicity for numerator and
denominator populations was determined by self-identification used in
the Statistics New Zealand 1996 Census. The Pacific population included
people of Samoan, Tongan, Cook Islands, Niuean or Tokelauan
ethnicity, and all children claiming Pacific origin, but excluded children
with mixed Pacific and Maori origin who were included in the Maori
population. Age standardised rates were calculated using the 1996 Census
figures and the ‘Other’ (non Maori, non Pacific) as the standard. Poisson
regression was used to investigate the relationship between the rates of
admissions to hospital from 1992 to 1997 for the three ethnic groups.
The number of admissions was used as the outcome, with age group,
ethnicity and year included in the model as categorical variables. Year was
fitted as a categorical variable to allow for the non linearity of the
admissions rates over time. The population figures for 1996 were
included as an offset variable so that the model was fitted on a rate of
admissions for the population basis. The interaction between year and
ethnicity was dropped from the model as it was not found to be
significant. Thus the model used was:

log(admissions) = log(population) + intercept + β1age1 + β2age2 + β3age3
+β4year1992 +β5year1993 +β6year1994 +β7year1995
+βb8year1996 +β9year1997.

Results
Population Information. In 1996, the population of
Auckland was 1 081 644, of which 117 954 (11%) claimed
Pacific origin, 129 111 (12%) were Maori and 834 579
(77%) were of ‘Other’ (non-Maori, non-Pacific) origin.
Children zero to fourteen years numbered 248 433 (23%
of the total population), of which 41 997 (17%) were
Pacific, 47 463 (19%) were Maori, and 158 973 (64%)
were European, Asian and ‘Other’ children. Table 1
shows the composition and age distribution of the
paediatric population by ethnic group in Auckland in the
1996 Census. Pacific children under fourteen years made
up 36% of the total population of that ethnic group,
compared with 37% within the Maori population and
19% of the ‘Other’ population.
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Abstract

Aims. To describe the reasons for, and rates of, hospital
admissions for Pacific children, compared with Maori and
‘Other’ (non Maori, non Pacific) children in Auckland over
the six year period 1992 to 1997.
Method. Analysis was carried out of the New Zealand
National Health Information Service database for
Auckland domiciled children to show diagnostic codes
and hospital admission rates for 0-14 year old children,
using the 1996 Census population as the denominator
population. Age standardised rates were calculated
using the ‘Other’ group of children as the standard
population.
Results. All-cause admission rates were higher among
Pacific Children, compared with Maori and ‘Other’
children. Pacific Children were over-represented in

admissions for acute respiratory infections, pneumonia and
asthma/chronic obstructive pulmonary diseases, compared
with both Maori and ‘Other’ children.
Conclusion. Pacific children had the highest hospital
admission rates, the main reason being preventable
respiratory tract conditions. These findings suggest that
Pacific children should be a priority group for intervention
at various levels. Improvements in socio-economic
circumstances, access to early primary health care and
community education supported by comprehensive
ambulatory paediatric services (particularly with respect to
respiratory conditions) need to be implemented urgently.
Qualitative research is needed to determine why ethnic
differences exist and to identify effective interventions for
Pacific children.
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Figure 1. Age standardised admission rates by ethnic group, 1992-97.

Table 1. Auckland children by age group and ethnic origin, 1996
Census.

Ethnic Group Age Group
Under 5 Years 5-9 Years 10-14 Years Total

Maori 18 333 16 086 13 044 47 463
Pacific 16 083 14 391 11 523 41 997
Other 52 221 54 951 51 801 158 973
Total 86 673 85 428 76 368 248 433

Source: 1996 Census.

Hospital Admissions. There were on average 4626
admissions to hospitals annually among Pacific children over
the six year period. Average age standardised hospital
admission rates over the period were 9843/100 000 for
Pacific, 6614/100 000 for Maori and 7836/100 000 for
‘Other’ children. The Poisson regression analysis found that
there was a significant ethnic effect after allowing for age on
the rates of admission. (chi-squared (2df) = 390.3 p<0.0001).
The Pacific group was used as the reference, and the rates of
admission for Pacific children were found to be significantly
higher, adjusting for age and time over the six years than the
rates for Maori children (chi-squared (ldf) = 11.0 p=0.0009),
and ‘Other’ children (chi-squared (ldf) = 46.5 p<0.0001).

Figure 1 shows the annual age standardised admissions
rates. Pacific children had the highest admission rates and
Maori, the lowest, but admission trends were similar in the
three groups. Admission rates peaked in 1994, followed by a
small decline, but have increased again from 1996. Pacific
children zero to fourteen years made up 22.5% of all
admissions at a time when the group comprised 17% of the
paediatric population. This compared with 17% of admissions
for Maori from 19% of the population, and 60.5% of
admissions for ‘Other’ children from 64% of the population.

Table 2 shows admission rates by ethnic group. The highest
admission rates for all three ethnic groups were children
under five years of age. Pacific children made up 25% of
total admissions for the under five population when they
comprised 19% of that age group. Maori made up 17.5% of
admissions from 21% of the population, and other children
were 57.5% of admissions from 60% of the population.
Admission rates were similar in the five to nine and ten to
fourteen year age groups in the three ethnic groups.

Table 2. Age specific and age standardised admission rates per 100 000
by ethnic group, 1992-97.

Age group (years) Pacific Maori Other
<5 23 816 14 918 17 103
5-9 3756 2998 3951
10-14 2214 2076 2616
Age standardised 9843 6614 7836

Source: New Zealand Health Information Service.

Table 3 shows leading causes of admission. Each cause is
ranked in order by the age standardised rate for each ethnic
group. ‘Other conditions originating in the perinatal period’
was the leading category of admission for all ethnic groups,
the highest rate being in Pacific children. This category
included ill-defined conditions originating in the perinatal
period, such as feeding problems. Pacific children had the
highest admission rates for the five selected leading causes.
For acute respiratory infections, the admission rate was more
than twice that for ‘Other’ children, and almost twice that of
Maori children. The situation with admissions for
pneumonia and influenza was even more dramatic with
Pacific admission rates almost six times that of ‘Other’
children, and more than twice that of Maori children. Pacific
children made up 52% of all admissions for pneumonia and
influenza, 32% for acute respiratory infections and 28% for
chronic obstructive pulmonary diseases, the top three
respiratory illnesses.

Figure 2 shows the admission trends for children aged
under five years for the leading three diagnostic
categories of respiratory illnesses. Admission rates for
Pacific children were more than twice that for Maori and
‘Other’ children. There was little improvement in
admission rates for respiratory diseases for Pacific
children since 1992 while ‘Other’ children showed a slight
improvement. Admission rates among Maori children
were higher than ‘Other’ children, even though their total
admission rates were lower overall.

Discussion
Care is required interpreting these data because of the small
numbers of Pacific children involved, undercounting and
misclassification of Pacific people during data collection.3 Coding
of diagnoses could also vary between hospitals that contribute to
the national health information database. Further, ‘diagnostic
transfer’, an important factor in the reported increase in hospital
admissions for asthma in Western Australia between 1971 and
1987,11 might apply. However, deficiencies in data collection
methods among Pacific populations suggest that admission rates
presented are likely to be conservative estimates.

Hospital admission rates were highest for Pacific and lowest
for Maori children, especially in children under five years.
The trend is of particular significance because Maori were
traditionally regarded as the group with the highest admission
rates. Similarities in socio-economic circumstances,
demographic patterns and utilisation of primary health care
services between Maori and Pacific families suggest that other
factors may explain the differences observed in this study.
Alternatively, Pacific families may now be more socio-
economically worse off than Maori families.

Reasons for discrepant hospital admission between children
of various ethnic groups reflect differences in health status,
socioeconomic circumstances, levels of knowledge and
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Figure 2. Age standardised admission rates for leading repsiratory
conditions by ethnic group for under 5 year olds, 1992-97.

359 25 August 2000

A
ge

 S
ta

nd
ar

di
se

d 
R

at
e 

pe
r 

10
0,

00
0

A
ge

 S
ta

nd
ar

di
se

d 
R

at
e 

pe
r 

10
0,

00
0



360 New Zealand Medical Journal 25 August 2000

information in the community, health care seeking behaviour,
availability of health care services, and admission policies of
various hospitals. Internationally, minority groups show higher
hospital admission rates for respiratory and gastro-intestinal
infections than the majority culture.12,13 Aborigines in Australia
were admitted nearly three times more than other Australians
between 1977 and 1988, and respiratory conditions were
consistently much higher in Aborigines of all ages. Studies of
zero to two year old children showed that Aboriginal children
were admitted more often, stayed longer and were readmitted
more often than non-Aboriginal children.14,15 Similar work in
New Zealand in the 1980’s demonstrated higher asthma
admission rates for Pacific children.16

A study in 1985 in Christchurch, showed that asthma and
acute respiratory infections were the main reasons for acute
admissions to hospital, and gastrointestinal infection was the
next biggest category. In that year, admission numbers for each
ethnic group were in proportion to their numbers in the
population.17 Our more recent Auckland-based study showed
that, while asthma, acute respiratory infections and pneumonia
were still the leading reasons for hospital admission, ethnic
groups were no longer being admitted in numbers proportional
to their representation in the wider population.

The admission rate for pneumonia among Pacific children
was six times that of ‘Other’, and more than twice that of
Maori children. Admission rates for pneumonia were
consistent with those of a study of hospital admissions for
pneumonia at Starship Children’s Hospital between 1993
and 1996.18 The admission rate for Pacific children with
chronic obstructive pulmonary diseases (COPD), which
included asthma, was twice the rate of ‘Other’, and one and a
half times that of Maori children. Since asthma is not known
to be more prevalent or more severe in Maori and Pacific
children, this could reflect poor access to effective primary
care and/or overuse of hospital services for acute asthma.19,20

Our data showed that admission rates among Maori were the
lowest of the ethnic groups, although they suffered from similar
types of illnesses to Pacific children. Changes in the proportion
of Maori people claiming Maori origin is an unlikely
explanation. Favourable Maori admission trends may reflect
greater efforts by Maori to take charge of their own health and
target resources towards health programmes that work for
Maori. This is equally unlikely because active Maori
involvement in direct health care provision started towards the
latter part of the study period and any impact is not expected
immediately. Whether the same relatively low admission rate
can be achieved for Pacific children is open to question.

The reasons behind the high hospital admission rates among
Pacific children are not clear. It is likely to reflect deteriorating
socioeconomic circumstances of Pacific families, overcrowding,
poor quality housing and inadequate access to primary health
care services.4,21 Other cultural and environmental factors may
contribute. A study of asthma hospitalisation rates among inner
city urban residents in New York showed that socioeconomic

factors such as poor housing conditions, environmental exposure
and lack of preventive health care explained differences in
hospital admission rates between ethnic groups in that country.22

Marked socioeconomic and racial disparity in asthma
hospitalisation rates among inner-city children was reported to
be attributable to greater need, not excess utilisation. Adverse
environmental conditions and lower quality primary care were
reported as the key contributors to observed differences.23  A high
prevalence of smoking among Pacific men and a high incidence
of iron deficiency and adverse dietary habits among Pacific
children could also contribute to the poor health of Pacific
children.24,25 Several studies have shown that Pacific people have
lower per capita general practice consultation rates than other
New Zealanders.7,26 One study showed that 66% of Pacific
people in South Auckland reported postponing visits to the
doctors because they could not afford it, compared with 35% of
the general population.27 Pacific people have also been shown to
be the least satisfied with primary care interactions.28

Further studies are needed to determine why differences
exist between ethnic groups, and to identify strategies which
may help reduce health disparities. Better understanding of
health-seeking behaviour among different ethnic groups, the
type of treatment received and referral patterns to secondary
care is needed.29 Policy makers are encouraged to look
critically at financial, cultural, social and health system
barriers to early primary care if admission rates and trends
for Pacific children are to be improved. Efforts intended to
improve outcomes may benefit a greater number of children
by redirecting resources toward specific populations
identified through hospital admission datasets.30
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