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Abstract

Aims: To describe the developmental profile of Pacific children living in New Zealand at two years of
age in personal/social, language, cognitive, fine motor, and gross motor domains, and to examine how
sociodemographic, maternal, and cultural factors influence children’s development.

Methods: A cohort of Pacific infants born during 2000 in Auckland, New Zealand, was followed up at two-
years postpartum. Maternal interviews were administered and the developmental status of the child was
measured using the Australian Developmental Screening Test.

Results: Maternal child development reports are presented for 1,018 two-year-old children. The majority
of children were identified as having no developmental delay. The prevalence of no delay in any of these
five domains was 64.8%. For those children (35%) who were identified with possible overall delay the
significant risk factors were child ethnicity, low birth weight, being breastfed for less than six weeks, and
single parenthood.

Discussion: The powerful associations of these factors and developmental outcome suggest that
interventions need to have the flexibility to address such issues within individual Pacific families and
communities.

Introduction

The developing child is viewed as emhedded in a number of organised, interrelated systems with a hierarchy
of sociodemographic, maternal and cultural factors that can facilitate or hinder early child development.'?
Although there are numerous child development studies there is a paucity of research that investigates the
powerful role that social stratification variables, such as ethnicity, play in shaping the unique environments
in which development occurs.®

Pacific peoples are one of New Zealand's fastest growing population subgroups.’ The 2006 census recorded
the total population at 4,143,279 people, and the total Pacific population living in New Zealand at 265,974.
It is a relatively young population with Pacific children and youth under 19 years of age comprising 48%
of the Pacific population, compared to 29% of the total population.? Pacific peoples are among the lowest
socio-economic groupings in New Zealand and have consistently been linked with poorer health and
developmental outcomes.”®
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Parental socio-economic status, as measured by variables such as maternal education,’®"" occupation,
and income™ has been linked with childhood intelligence scores from the age of two years.” Research
suggests that the sustained experience of poverty over the critical periods of infancy and early childhood is
associated with delayed cognitive development, diminished social competence, and problem behaviour.™"*

A number of maternal, lifestyle and child factors have been associated with poorer developmental
outcomes. These include poor maternal mental health,' post-natal depression,”® maternal smoking habits,'®
maternal problem gambling,®®?' excessive maternal alcohol consumption,? low birth weight, % and limited
breastfeeding.®% Harsh parenting has also been associated with poor developmental outcomes.?? Pacific
researchers have described the harsh parenting practices of Pacific parents and the focus on obedience
without question.®® Qverall, these findings highlight the complexity of early child development and the
multiple factors that are likely to affect optimal child outcome.

The aim of this study is to (1) describe the developmental status of the Pacific children at two years of age
in personal/social, language, cognitive, fine motor, and gross motor development, and (2) examine how
sociodemographic, maternal and cultural factors influence children’s development.

Methods

Mothers of Pacific infants born at Middlemore Hospital, Auckland, New Zealand, between March and
December of the year 2000, were invited to join the Pacific Islands Families Study (PIFS). All births where at
least one parent self-identified as being of Pacific Island ethnicity and a New Zealand permanent resident
were eligible for inclusion in the study. Participants were identified through the Birthing Unit, in conjunction
with the Pacific Islands Cultural Resource Unit. Mathers were approached by a Pacific researcher before
leaving the hospital and were provided with information about the study. Consent was sought to make a
home visit at six weeks postpartum. At the hospital 1,647 mothers were invited to participate in the study, of
which 1,590 (96%) consented to a home visit; and of these 1,477 (93%) were found to be eligible for the PIFS.
0Of those eligible, 1,376 (93%) participated at six-weeks, 1,224 (83%) participated at 12 months, and 1,144
(77%) participated at 24 months. Female interviewers of Pacific ethnicity visited mothers in their homes
when the child was 24 months of age. Once informed consent was obtained, mothers participated in a one-
hour interview concerning aspects of family functioning, maternal lifestyle and the health and development
of the child. Allinterviews were conducted in English but the interviewer was capable of clarifying concepts
in the specific Pacific language of the mother if required. Following this interview a child assessor visited
the family and carried out a child assessment that included the Australian Developmental Screening
Test.® Two trained researchers administered the child assessment. They were observed for the first two
administrations and their work was double coded throughout data collection to ensure inter-rater reliability.

Measures

Child Development: The Australian Developmental Screening Test (ADST) is a standardised, individually
administered developmental screening test for children aged from six months to five years of age (32) that
was designed for use by medical practitioners where developmental delay is suspected. It consists of
150 items arranged in five domains of development: personal/social (e.g. waves goodbye), language (e.g.
names familiar objects), cognitive (e.g. identifies one body part), fine motor (e.g. holds out toy), and gross
motor (e.g. stands on tip toes). Mean and standard deviation scores are reported across the five domains
of development. Based on the examiners’ manual, performances on the ADST are classified as “No Delay”
or “Possible Delay”.




Paciric HEaLTH Diatog SepTEMBER 2011, voL. 17, No. 2 ORiGINAL PAPERS

No Delay is where the developmental profile is either: very close to the age line (within one month) or
above the age line; above or matches the age line in four domains, and is no more than two months below
the age line in one domain; or is below the age line by no more than one month in up to three domains.
Possible Delay in any single domain is where the developmental profile is below the age line by at least
four months. For the screening of possible overall delay, the developmental profile is below the age line in
one domain by four months or more and/or is below the age line in three or more domains by at least two
months.®? In addition, to differentiate psycho-social and physical development and identify some specific
risk factors that might be related to physical development but not to psychosocial or vice versa, we also
defined subtotal screening criteria: if a child’s developmental profile is below the age line in one of three
domains of personal/social, language, and cognitive by four months or more and/or is below the age line
in all three domains by two months or more then he/she is considered as having possible delay in psycho-
social development. If a child’s developmental profile is below the age line in one of two domains of fine
motor and gross motor by four months or more and/or is below the age line in both domains by two months
or more, he/she is considered as having possible delay in physical development.

The ADST showed reasonable reliability through standard error of measurement, test-retest reliability, and
inter-rater reliability. The consideration of validity was based on construct validity, content validity, and
criterion-related validity. The ADST has been compared against the Australian Developmental Record for
Infants and Young Children® and a correlation coefficient of 0.875 indicated a high degree of agreement
between the two measures.** Based on data from the PIFS cohort, Cronbach’s o scores were 0.66, 0.78,
0.77,0.78, and 0.85, respectively for personal/social, language, cognitive, fine motor, and gross development.
Apart from the personal/social scale, all other scales exceeded the widely accepted reliability coefficient
of 0.7.

Parenting practices: The Parent Behaviour Checklist (PBC) is an objective measure of how parents are
raising their children® The original scale consists of 100 items and three empirically derived subscales:
Expectations, Discipline and Nurturing. In order to form a shorter scale we used selected items from
the Discipline and Nurturing scales. The former assesses parental responses to children’s challenging
behaviours with verbal and corporal punishment; the latter measures specific behaviour that promotes
a child's psychological growth. In order to reduce the burden on participants, these two subscales were
shortened. Fifteen items were chosen on the basis of high item factor loadings, resulting in five discipline
items (e.g. | smack my child) and 10 nurturing items (e.g. | praise my child for learning new things). Minor
language modifications were made, where appropriate. This resulted in a modified harsh discipline subscale
incorporating those original items which correlated more strongly with the “discipline’ factor and were, as
might be expected, ‘harsher’ in nature. Thus, the modified discipline subscale used in this study can be said
to measure harsh disciplinary practices, as opposed to the PBC’s broader measure of discipline. Prior to
administration to the full cohort, the revised scale was piloted on 47 maternal participants (a pilot group)
and the alpha coefficients of both subscales (Discipline 0.675; Nurturing 0.683) were sufficient to support the
inclusion of the scale. Validity for the PBC has been established and the alpha coefficients and test-retest
reliability scores were high on the original scales (Discipline 0.91, 0.87, and Nurturing 0.82, 0.81 respectively).
For the modified PIFS scales, the Cronbach’s o was 0.77 for Discipline and 0.71 for Nurturing. The two scale
scores were categorised into four levels using quartiles. Higher scores in each subscale were indicative of
greater nurturance and greater use of harsh discipline behaviours.
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Maternal psychological disorder: At 24 months postpartum, maternal mental health was assessed using the
General Health Questionnaire (GHQ12).% This self-report screening tool consists of 12 items and is widely
used to identify minor psychiatric disorder in adults. High validity coefficients for the GHQ12 of between
0.83 and 0.93 have been reported in a number of settings.¥ The GHQ12 was scored to give a total of 12
using the binary method of scoring. Each item was scored 1 if the answer was “rather more than usual”
or “much more than usual”; otherwise it was scored 0. A threshold of three is recommended for screening
psychological disorder. Mothers who scored at or above the threshold were referred to in this study as
symptomatic and mothers who scored below as non-symptomatic. The reliability coefficient of the GHQ in
the PIFS was 0.87.%

Acculturation: The General Ethnicity Questionnaire (GEQ)® is based on the widely used concept of
acculturation, the process of change that groups and individuals undergo when they come into contact
with another culture. Four different varieties of acculturation were identified: these are termed assimilation
(reference group), integration, separation, and marginalization.”® Participants agreed or disagreed with a
list of 11 statements related to the dominant New Zealand culture and Pacific culture {(e.g. | was brought up
in the New Zealand/Pacific way). The acculturation measure was an adaption of the original 38-item GEQ
to an 11-item measure that focused on reducing the number of questions but relating the key dimensions
of language, social affiliations , activities of daily life, and food.*' In the present analyses, mothers were
categorized based on their acculturation scores for affinity toward New Zealand mainstream culture or
identification with Pacific Island tradition and lifestyle. In assimilation, cultural identity is relinquished and
the individual moves into the larger society. Hence assimilated mothers had high New Zealand identification
and low Pacific identification. Integration involves maintenance of cultural integrity but also the movement
to become an integral part of the larger society (high New Zealand/high Pacific). Separation refers to self-
imposed withdrawal from the larger society (low New Zealand/high Pacific), and marginalization refers to
losing the essential features of one’s culture, but not replacing them by entering the larger society (low New
Zealand/ low Pacific). Good reliability and validity is reported for the GEQ,* and in this cohort, Cronbach’s
o score of 0.81 was obtained for the New Zealand acculturation scale and 0.83 for the Pacific acculturation
scale.”! '

Demographics and other variables: At each measurement wave a suite of questions are included that are
appropriate to the age of the child and the family context. Maternal lifestyle was assessed using specific
questions about smoking, alcohol and gambling. Mothers were asked if they had smoked yesterday; if they
drank alcohol monthly, or less than monthly with 6 drinks or more on one occasion, and if they had bet or
spent money on gambling activities or games in the last 12 months. A composite lifestyle risk factor was
defined as 0 (none of these behaviours: reference group), 1 (any one of these behaviours), and 2 (any two
or all of these behaviours). The duration of breastfeeding was assessed by classifying three groups from
maternal reports of breastfeeding: less than six weeks (reference group), (6 — 52) weeks, and 52 weeks
or more. Low birth weight was identified from birth records and was set at <2,500g. Details of the socio-
demographic characteristics of the cohort appear in Table 1.
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Table 1. Frequencies (percentages) of socio-demographic characteristics for participating mothers and
children (N=1,018)

Socio-demographic characteristics N* { (%)
Maternal characteristics
Age (years)
<20 76 7.5
20-29 513 50.4
30-39 390 38.4
>40 38 3.7
Highest educational qualification
No formal qualifications 367 36.1
Secondary 328 32.3
Post-secondary 321 31.6
Ethnicity
Samoan 494 48.5
Cook Island 174 17.1
Tongan 213 20.9
Other Pacific/Multi® 70 6.9
Non-Pacific © 67 6.6
Years lived in New Zealand
0-5 191 18.8
6-10 114 11.2
>10 710 70.0
Marital status
Partnered 827 81.2
Non partnered 191 18.8
Parity: live born children
1 272 27.2
2--4 559 55.8
>5 170 17.0
Household income (NZD) at 6 weeks interview
>$20,000 334 32.8
$20,000~-$40,000 524 51.5
>$40,000 126 12.4
Unknown 34 33
NZ born
No 688 67.6
Yes 330 32.4
Maternal Acculturation
Assimilationist 324 32.1
Separationist 336 33.3
Integrationist 181 18.0
Marginalisationist 167 16.6
Infant characteristics
Age in months (mean = SD) 26.4 +15
Multiplicity of birth
Singleton 1,000 98.2
Twin 18 1.8
Gender
Female 489 48.0
Male 529 52.0
Ethnicity
Samoan 484 48.5
Cook Island 174 17.1
Niuean 45 4.4
Tongan 213 20.9
Other Pacific/Multi¢ 92 9.0

® The numbers do not always sum to 1,018 due to missing values.

® Includes mothers identifying equally with two or more Pacific Island groups, equally with Pacific Island and Other/Multi groups, or with Pacific Island
groups other than Tongan, Samoan, or Cook Island Maori.

¢ Includes non-Pacific mothers who were eligible through the Pacific ethnicity of the father.

¢ Includes children identifying equally with two or more Pacific Island groups, equally with Pacific Island and Other/Multi groups, or with Pacific Island
groups other than Tongan, Samoan, Cook Island Maori, or Niuean.
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Results

At 24 months, 1,144 mothers were interviewed in relation to 1162 children {(including 38 twins). Maternal child
development reports were gathered on about 1048 children. Twin births were excluded from the present
study. Twenty-six reports were also excluded from further ADST analysis because the child's age was
greater than 30 months. Another four reports were excluded as they had more than 10 missing values on the
ADST. This left 1,018 children and their primary caregivers for the present analysis, of whom 489 (48%) were
girls and 529 (52%) were boys. Children’s ethnicity was classified as Samoan (48.5%), Cook Island (17.1%),
Niuean (4.4%), Tongan (20.9%), and Other-Pacific (9.0%). Detailed information about the PIFS cohort and
procedures is described elsewhere.”

Prevalence of possible child developmental delay

As presented in Table 2, the prevalence rate of possible delay among the PIFS children was 5.1% in personal/
social, 14.4% in language, 29.4% in cognitive, 9.3% in fine motor, and 6.2% in gross motor. The rate of overall
Possible Delay was 35.2%, psychosocial delay was 32.7%, and physical delay was 13.4%. McNemar's test
was used to compare the differences between any two of the five ADST dichotomous variables to determine
whether the row and column marginal frequencies are equal (i.e. symmetry of the discordant observations
that were identified as Possible Delay in one domain but not in the other).® If the difference between the
row and column marginal frequencies is statistically significant one can conclude the prevalence rates of
Possible Delay are different between the two compared domains. McNemar’s tests indicated that there
was no significant difference between the prevalence of Possible Delay in personal/social and in gross
motor (P-value=0.159); whereas all the other comparisons were significant, which implied a descending
order of prevalence of Possible Delay: cognitive, language, fine motor, gross motor, and personal/social.

Table 2. Prevalence rate of Possible Delay, number and row percentage of ADST measures (N=1,018)

Domain No Delay Possible Delay ®

N {%) N {%)
Personal/Social 966 (94.9) 52 (5.1)
Language 871 (85.6) 147 (14.4)
Cognitive 719 (70.6) 299 (29.4)
Subtotal: Psycho-social 685 (67.3) 333 (32.7)
Fine Motor 923 (90.7) 95 (9.3)
Gross Motor 955 (93.8) 63 (6.2)
Subtotal: Physical 882 (86.4) 136 (13.4)
Overall 660 (64.8) 358 (35.2)

@ For the delay in each domain, the developmental profile is below the age line by at least 4 months; for the delay in each subtotal, the developmental
profile is below the age line by 4 months or more in one domain and/or is below the age line by atleast 2 months in all the three domains of personal/
social, language, and cognitive {for psycho-social} or in all the two domains of fine motor and gross motor (for physical); for the delay in overali
measure, the developmental profile is below the age line by 4 months or more in one domain of the seven and/or is below the age line by at least 2
months in 3 or more domains of the seven.

Socio-demographic, maternal and lifestyle factors

Bivariable logistic regression procedures were employed to explore the associations between maternal and
socio-demographic risk factors and possible overall child developmental delay. The variables with P-values
<0.25werethenincludedinthe multivariable hierarchical logistic regression models as potential risk factors.*
The variables with P-values <0.25 were child ethnicity, household income, maternal marital status, parity,
maternal acculturation, parenting, duration of breast feeding, maternal lifestyle risk scores, and low birth
weight. These variables were then included in the multivariable hierarchical logistic regression analyses
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in the order of socio-economic factors, mother’s parenting, maternal lifestyle risk factors, maternal health,
and finally child health. The odds ratio (OR) and 95% confidence interval (Cl) are presented to indicate the
likelihood of being identified as Possible Delay in the presence of a risk factor compared with the absence
of that factor. An odds ratio greater than 1 implies the factor was a risk factor and less than 1 a protective
factor. Nagelkerke's R* was used to estimate the variability in the dependent variable explained by the
model and Hosmer-Lemeshow's goodness-of-fit test was conducted to determine whether the model fit
was adequate. All analyses were performed using SAS version 9.1 and a significance level of @=0.05 was
used to determine statistical significance for all comparisons.

The multivariable hierarchical logistic regression models are presented in Table 2. The first model included
socio-demographic factors; the second model included the model one variables plus parenting variables;
the third model included the model two variables plus lifestyle variables; the final model included the model
three variables plus child health variables. The significant variables were child ethnicity, maternal marital
status, duration of breastfeeding, and low birth weight in the final model. Compared with Samoan children,
the odds of being identified as Possible Delay were 6.30 in Cook Island, 4.96 in Niuean, 8.80 in Tongan,
and 4.87 in other Pacific children. Samoan was used as the reference category because it is the largest
group and generally fares better in terms of socio-economic and general health status compared with other
Pacific groups (45). Children of mothers who did not have a hushand or partner were more likely to have
Possible Overall Delay (0R=1.65). Prolonged duration of breastfeeding was associated with a decreased
likelihood of experiencing Possible Overall Delay. The chance of experiencing Possible Overall Delay was
less than one half (OR=0.41) among those being breastfed for six to 52 weeks and one-third (OR=0.29) among
those breastfed for more than one year, compared to those breastfed for less than six weeks. Children with
low birth weight were more than twice as likely to be identified as having Possible Overall Delay than those
with normal birth weight (OR=2.21).
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Table 3. Multivariable hierarchical logistic analysis of overall Possible Delay: adjusted odds ratios and

P-values
Variable Category Model 1 Model 2 Model 3 Model 4
OR P-value |OR P-value |OR P-value |OR P-value
Socio-demographic factors
Child’s ethnicity Samoan - o - HHx - HEX - HEX
Cook Island 5.89 6.54 6.29 6.30
Niuean 4.47 5.05 4.91 4.96
Tongan 8.29 8.60 8.76 8.80
Other Pacific/Multi 478 5.17 4.91 4.87
Household income $0 — $20,000 - # - # - # - #
$20,001 ~ $40,000 1.39 1.39 1.39 1.39
>$40,000 1.37 1.33 1.33 1.36
Unknown 1.74 1.84 1.80 1.68
Maternal social marital Partnered - * - * - * - *
status
Non partnered 1.62 1.68 1.63 1.65
Parity: live born children 1 - # - # - # - #
2-4 0.93 0.89 0.87 0.88
>5. 1.12 1.01 0.98 0.99
Maternal acculturation Assimilationist - # - # - # - #
Separationist 1.11 1.17 1.15 1.18
Integrationist 1.19 1.15 1.13 1.16
Marginalisationist 1.42 1.41 1.34 1.39
Mother’s parenting
Harsh discipline Lower quartile - # - # - #
Second quartile 1.17 1.18 1.16
Third quartile 1.20 1.22 1.22
Upper quartile 0.78 0.78 0.78
Breastfeeding <6 weeks - i - ** - *H
6-52 weeks 0.42 0.42 0.41
>52 weeks 0.29 0.30 0.29
Lifestyle risk factors
Overall risk scores No risk -behaviour - # - #
One risk -behaviour 0.95 0.94
Two or three - risk 1.21 0.21
behaviours
Child health
Low birth weight (<2,500g} | No - *
Yes 2.21
Nagelkerke's R? 0.23 0.26 0.25 0.26
Hosmer-Lemeshow 0.476 0.227 0.480 0.180
goodness-of-fit P-value

# P-value 20.05; * P-value<0.05; ** P-value<0.01; *** P-value<0.001.

In addition, we analysed the risk and protective factors related to possible psycho-social delay and possible
physical delay separately. The independent factors related to possible psycho-social delay were child
ethnicity, duration of breastfeeding, and low birth weight. Child ethnicity and the duration of breastfeeding
were also independently associated with possible physical delay.
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Discussion

These findings revealed Pacific children who were screened with the ADST at the two-year measurement
point showed a prevalence rate of no delay of 94.9% in personal/social, 85.6% in language, 70.6% in
cognitive, 90.7% in fine motor, 93,8% in gross motor development, and 64.8% in overall. The most powerful
risk factors for overall possible developmental delay (35% of cohort children) were child ethnicity, low
birth weight, limited duration of breastfeeding, and singe maternal marital status. We found that children
from all other Pacific ethnic groups consistently presented higher prevalence and odds of possible overall
developmental delay compared to Samoan children. Tongan children were significantly more likely to be
identified as having overall possible developmental delay than Samoan children. This finding may be partly
explained by immigration patterns. In general, the Samoan population is well established in New Zealand
and is substantially larger than all other Pacific ethnic groups. Itis possible that having strong and numerous
bonds to identify with may have a protective influence in terms of health and developmental outcomes for
children and families.®

The other variable significantly associated with higher possible overall developmental delay was found in
children who had been breastfed for less than six weeks. Numerous studies that have shown that children
who are breastfed score higher on tests of cognitive development than children who are formula fed,*
and that this effect becomes more pronounced with increasing duration of breastfeeding.”* Several large
studies have found that motor milestones were reached earlier in children who were breastfed than children
who were formula fed.” It is suggested that the psycho-social aspect of nurturing may play a role, as well
as the biological impetus of breastmilk.®*% Maternal hormones and other biologically active peptides being
transferred to the infant via breast milk may exert an influence on brain and muscle development.5'%

Consistent with a growing body of research,®# we found that low birth weight was significantly associated
with overall possible developmental delay. A recent systematic review reported a small, consistent
positive association between normal birth weight and childhood cognitive ability, even when corrected
for confounders. However, the authors found that parental socio-economic status accounted for a larger
proportion of the variance than birth weight®* The broader literature on low birth weight suggests that
children’s home environment and the socioeconomic and demographic backgrounds of their parents may
have a more powerful influence on cognitive development than the weight at which they were born.5

And terms of the home environment, children of single mothers were more likely to be identified as having
possible overall developmental delay. Single parenthood has been associated with greater behavioural
problems and lower academic achievement among children and youth,” and the benefits of paternal
involvement for children’s wellbeing and development have been documented Although not significant in
the final model, high levels of harsh discipline were associated with possible overall developmental delay in
the bivariable analysis indicating that such parenting behaviour could be implicated in developmental delay.
However it is likely that this effect may not be fully revealed at this early age.* We found no associations
between socio-demographic variables and overall developmental delay at two years of age. This may be
partly explained by the minimal variation in socioeconomic circumstances within the cohort, meaning the
children’s experience of economic disadvantage does not differ substantially. Any effects are likely to
be masked by this homogeneity. The age of the children is likely to have some bearing on these results
given that it is long term experience of socioeconomic disadvantage that appears to account for negative
consequences for child development.®

59
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The official language in New Zealand is English but anecdotal evidence suggests thathomeisland languages
may be used in some Pacific homes. It is likely that early cognitive and English language development in
Pacific childrenis affected by the language spoken in the home. Research has shown that bilingualism has a
positive effect on specific intellectual and linguistic abilities % However, research in New Zealand schools
demonstrated that Pacific children, whose home language is not the language of instruction (English), were
more likely to have markedly lower literacy levels than other children in New Zealand.® It is postulated that
there are many unmeasured cultural factors that influence cognitive and language development with many
children not only switching between languages but also switching between cultural contexts, such as very
different home and school environments, rules, traditions, and expectations.®

Caution is required when interpreting these findings due to several limitations. Although the ADST is an
internally robust scale used in clinical settings we found no other published work using this scale thus we
were unable to compare outcomes from other studies with our data. This measure was selected because
itis a brief screening test, and it is based on other well known tests that have been used in New Zealand
and internationally. The PIFS has contributed to establishing the reliability and validity of this standardised
instrument when applied to a minority population.

The young age of the child participants is a limitation due to the difficulties associated with the measurement
of developmental abilities at two years of age and thus must be considered when interpreting the reliability
of scores. The maternal interviews and child assessments were administered by a team of Pacific health
professionals thus mothers and children are usually interviewed by women of their own specific ethnicity.
The cultural sensitivity of our methods and procedures and the size of the cohort demonstrate the robustness
of the PIFS findings.

Based onthe strong beneficial effect of prolonged breastfeeding on developmental status found in this study,
we recommend that child health efforts continue to highlight the importance of breastfeeding for optimal
child development. The detrimental effect of single parenthood and low birth weight on developmental
status also needs to be considered in the planning of services to Pacific families. Of particular importance
is the powerful association between child ethnicity and developmental outcome. This finding suggests that
interventions need to have the flexibility to allow relevantissues to be effectively addressed within individual
Pacific communities. This initial analysis of child development in the context of this large scale longitudinal
study provides an opportunity to explore these complex issues over time and to improve our understanding
of the early life influences on developmental outcomes.
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