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ABSTRACT
AIMS: The increasing prevalence of overweight and obesity has become a key challenge for New Zealand. 
The purpose of the present study was to examine childhood risk factors for adult adiposity in a longitudinal 
birth cohort.

METHODS: Data were gathered from the Christchurch Health and Development Study (CHDS), a birth cohort 
of 1,265 children born in Christchurch in 1977. Associations were examined between socio-demographic 
background, perinatal factors, infant and child characteristics, family functioning/child maltreatment and 
adiposity at ages 30 and 35 years. Adiposity was assessed using body mass index scores.

RESULTS: At ages 30 and 35, approximately one-third of cohort members were overweight and one-fi� h 
were obese. Generalised estimating equation models showed that statistically significant (p<.05) predictors 
of later adiposity and overweight/obesity were: male gender, being born into a single-parent family, having 
parents with larger body size, higher early infant growth, limited or no breastfeeding, lower levels of 
cognitive ability and exposure to severe sexual abuse.

CONCLUSIONS: Overweight and obesity was associated with social and family background, biological 
endowment, cognitive ability and childhood adversity factors. These findings may assist in the development 
of structured adiposity intervention programmes in conjunction with established community organisations 
specialising in child and family health.

Concerns have been raised about the 
prevalence of obesity in New Zea-
land.1,2 These concerns generally 

relate to the health, social and economic 
consequences that increasing rates of obe-
sity cause New Zealanders and the health 
system.1–4 Current estimates suggest that 
31.6% of New Zealand adults meet standard 
criteria for obesity (BMI ≥30) with these 
rates being higher among Māori and Pasifi ka 
(47.1% and 66.9% respectively).5,6 

The reduction of the population preva-
lence of obesity is a priority issue for the 
New Zealand Government7 and A Better 
Start Science Challenge was developed to 
encourage research into tools to predict, 
prevent and treat childhood obesity, and to 
reduce obesity over the life course.8 A key 
focus of this research is an ascertainment 
of the childhood predictors of later obesity. 
An extensive international literature has 

identifi ed a number of childhood determi-
nants of adult weight and obesity, including 
maternal factors, and child growth, diet and 
activity factors.9–11 However, less is known 
about the role of these factors in contrib-
uting to adult obesity in the New Zealand 
context. Indeed, is has been argued that 
knowledge of local (within-population) 
factors is critical to developing approaches 
to solving the problem of obesity.12 Further, 
prospective longitudinal studies are critical 
for understanding the causal role of early 
factors in determining adult obesity. Two 
longitudinal studies in New Zealand have 
data that allow examination of predictors of 
obesity across the life-course to adulthood. 
Research from the Christchurch Health and 
Development Study (CHDS) has shown that 
the association between breast feeding and 
BMI was mediated by early growth,13 while 
research from the Dunedin Multidisciplinary 
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Health and Development Study has shown 
that the development of adult obesity was 
associated with rapid early growth14 and 
shorter duration of sleep.15 

In order to examine further early 
predictors of adult obesity using New 
Zealand data, the present study examined a 
series of childhood risk factors for adiposity 
in adulthood using data from the Christ-
church Health and Development Study 
(CHDS). The present study aimed to identify 
factors in the development and maintenance 
of high adiposity among individuals growing 
up in New Zealand.

Methods
Participants

Participants were members of the Christ-
church Health and Development Study 
(CHDS) birth cohort. The CHDS is a longitu-
dinal study of 1,265 children (630 females) 
born in the Christchurch (New Zealand) 
urban region over a four-month period 
during 1977. This cohort has been studied 
regularly from birth to age 35 using a 
combination of: interviews with parents and 
participants, standardised testing, teacher 
report and offi  cial record data.16,17 The 
Appendix shows the sociodemographic char-
acteristics of the CHDS cohort at birth, age 
30 and age 35. All phases of the study were 
subject to ethical approval by the Regional 
Health and Disabilities Ethics Committee. 

Measures
Body mass index

At ages 30 and 35, assessments of partici-
pants’ height and weight were obtained. In 
71% of cases, these estimates were recorded 
by trained staff using standardised measure-
ments taken in respondents’ homes, using 
Seca 214 portable stadiometers to measure 
height and Tanita HD-351 scales to measure 
body-weight. However, in a minority (29%) 
of cases, direct assessment of height/weight 
was not possible; for these participants, 
information was based on self-report data 
obtained via telephone or Skype interview. 
Overall, height and weight estimates were 
available for 99.0% (977/987) of those 
studied at age 30 and 95.9% (923/962) of 
those studied at age 35.

Using this information, body mass index 
(BMI) scores were calculated for respon-

dents at ages 30 and 35. BMI was calculated 
as weight (kg)/height (m2). 

Validity of assessing BMI on the basis of 
self-report data was previously assessed on 
a subsample of the cohort at age 30. This 
showed a correlation of r=0.96 between 
assessments of BMI based on self-report and 
standardised measurement.13

Risk factors for obesity 
A series of risk factors for overweight/

obesity were gathered from the CHDS 
database based on previous research and 
theory.10,13,18 

Socio-demographic background 
Socio-demographic predictors included: 

maternal age at the child’s birth; mother’s 
educational qualifi cations; family type (child 
born into one-parent or two-parent family); 
family socioeconomic status;19 averaged 
living standards (0–10 years) assessed on 
the basis of annual interviewer ratings; 
averaged family income (0–10 years). 

Perinatal factors 
At the birth interview, mothers were ques-

tioned about their pre-pregnancy height and 
weight, and that of their child’s biological 
father (if known). From this information, 
measures of maternal and paternal BMI 
were calculated. Estimates of BMI were 
available for over 99% of biological mothers 
and fathers. Information was also gathered 
on: maternal smoking during pregnancy; 
infant feeding and growth over the child’s 
fi rst year (breastfeeding assessed at four 
months and one year; infant solid feeding 
assessed at four months; and infant weight 
gain (0–9 months) assessed from Plunket 
Book records). 

Infant/child characteristics
Measures included gender; Māori/Pacifi c 

ethnicity; cognitive ability (7–8 years) using 
the Revised Wechsler Intelligence Scale for 
Children (WISC-R);20 child attentional and 
conduct problems (7–9 years) using parent 
and teacher questionnaires;21 and sleep 
problems (7–9 years). 

Family functioning and childhood 
maltreatment 

Measures of family functioning and child 
maltreatment were gathered on parental 
separations/divorce (0–16 years); and 
child maltreatment (childhood physical 
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punishment) (0–16 years); childhood sexual 
abuse (0–16 years), which was assessed by 
retrospective reports at 18 and 21 years.22

Additional predictors considered for 
inclusion but found not to be related to BMI 
in preliminary analysis included: birth-
weight; diversity of early solid food diet 
(number of different foods 0–4 months); 
birth order in family; number of hours sleep 
per night.

Statistical analysis
Bivariate associations between 
gender and adiposity

Repeated measures of BMI classifi ed as 
<25 (normal), 25–29.9 (overweight) and 
30+ (obese) at ages 30 and 35 years were 
examined by gender (Table 1). Gender and 
age-related differences in the distribution of 
BMI were tested for statistical signifi cance 
using the chi-square test of independence. 

Associations between childhood 
factors and BMI

Analysis of associations between adiposity 
and the risk factors summarised above 
was conducted in two stages. In the fi rst 
stage, to facilitate data display each of the 
risk factors was dichotomised and related 
to an averaged measure of adiposity clas-
sifi ed into BMI <25; 25–29.9; 30+ (Table 2). 
All associations were tested for statistical 
signifi cance using the Mantel–Haenszel 
chi-square test of linearity. The strength of 
each association was summarised by the 
Pearson correlation (r) between BMI and the 
risk factor, with both measures scored in 
their natural (non-categorised) metrics. 

In the second stage, a generalised esti-
mating equation (GEE) modelling approach23 
was used to fi t population-averaged 
regression models in which the repeated 
measures of BMI at ages 30, 35 were 
modelled as a function of age, gender and 
the signifi cant risk factors identifi ed above. 
Two models were fi tted to predict (1) mean 
BMI and (2) percent overweight or obese 
(BMI≥25). The fi tted models took the general 
form:
F(Yit) = B0 + B1 AGEit + B2 GENDERi + ∑Bj Xij 

where Yit was the expected value of BMI, or 
the probability for being overweight/obese, 
for the ith participant at time t (t=30, 35 
years); F was the appropriate link function 
(identity for continuous outcome (BMI); 
logistic for dichotomous outcome (percent 
overweight/obese)); AGEit was the age of 
individual i at time-period t; GENDERi repre-
sented the gender of the cohort member; and 
Xij were the set of childhood predictors. The 
repeated observations for each individual 
were permitted to be correlated over time. 
In fi tting these models all predictors were 
scored in their natural metrics, and models 
were refi ned using methods of forward and 
backward elimination to identify a parsimo-
nious and stable set of signifi cant predictors 
of one or both outcomes. 

To illustrate the net impact of each of the 
identifi ed risk factors on the two outcomes 
(mean BMI, percent overweight/obese) the 
fi nal regression models were re-run with all 
continuous predictors quantilised into either 
quartiles (duration of breastfeeding) or quin-
tiles (early growth; parental BMI; cognitive 
ability). From the resulting models esti-
mates of marginal adjusted mean BMI and 
percent overweight/obese were calculated 
for each level of each predictor pooled over 
the repeated measures at ages 30, 35 (Table 
3).24 Finally, models were then extended to 
test for multiplicative age by risk factor and 
gender by risk factor interactions.

Sample size and sample bias
The current analysis is based on a sample 

of 980 participants with data on BMI, of 
whom n=977 were assessed at age 30 and 
n=923 at age 35. These samples represented 
between 79.4% and 75.4% of the cohort 
members surviving to age 30 (n=1,231) 
and 35 years (n=1,223). The level of sample 
attrition raises issues regarding study 
validity. To examine this, all analyses were 
repeated using a two-stage data-weighting 
process to adjust for potential sample 
selection bias.25 These analyses produced 
essentially identical conclusions to the 
reported analyses, suggesting fi ndings 
were unlikely to have been infl uenced by 
selection bias.
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Results
Table 1 shows the distribution of BMI 

categorised as <25 (normal), 25–29.9 (over-
weight) and 30+ (obese) by age and gender. 
Inspection of the table shows the presence 
of statistically signifi cant (p<0.001) gender 
differences in the distribution of BMI, 
refl ecting that at both ages proportionately 
more women than men were classifi ed as 
normal-weight (58.7% vs 40.2% at age 30; 
49.8% vs 31.7% at age 35) whereas propor-
tionately fewer women than men were 
classifi ed as overweight (23.2% vs 41.0% at 
age 30, 26.4% vs 45.8% at age 35). However, 
the rates of obesity were similar in the two 
groups (18.1% vs 18.8% at age 30, 23.9% 
vs 22.5% at age 35). The table also shows a 
general and statistically signifi cant (p<0.001) 
trend toward increasing adiposity from age 
30 to 35: in the total sample the percentage 
classifi ed as overweight or obese increased 
from 50.3% at age 30, to 58.9% at age 35. 
This trend toward increased adiposity was 
similar for both sexes. 

Table 2 shows associations between BMI 
(categorised as <25, 25–29.9 and 30+) and 
a range of measures of childhood socio-de-
mographic background; perinatal factors; 
infant/child characteristics and family 
functioning/childhood maltreatment. 
To simplify the presentation and for the 
purposes of data display, the measure of 
BMI is based upon the average of the two 

BMI assessments at ages 30, 35 and potential 
predictor variables have been dichotomised 
to show the profi le of predictor character-
istics for each level of BMI. Each association 
has been tested for statistical signifi cance 
using the Mantel-Haenszel chi-square test 
of linearity, and the strength of association 
is summarised by the Pearson correlation 
(r) between BMI and the predictor (see 
Methods). 

The table shows the presence of small to 
moderate linear associations (r=0.07–0.26) 
between adult BMI and a wide range of 
childhood and family factors:

Socio-demographic background: Higher 
adult BMI was associated with lower: 
maternal education (p=0.016); SES (p<0.001); 
and family living standards (p<0.001). 
Higher BMI was also associated with 
younger maternal age (p=0.033) and entry 
into a one-parent family at birth (p<0.001).

Perinatal factors: Higher adult BMI 
was associated with higher maternal and 
paternal BMI (p<0.001); greater infant 
weight gain (0–9 months) (p<0.001); 
maternal smoking during pregnancy 
(p=0.012); the child not being breastfed 
(p<0.001); and the introduction of solid foods 
at age two months or younger (p=0.027). 

Infant and child characteristics: 
Those with higher BMI were more likely 
to be Māori/Pacifi c ethnicity (p<0.001); to 
have had attentional (p=0.002) or conduct 

Table 1: Distribution of body mass index (BMI) by gender at ages 30 and 35 years.

BMI

<25 (Normal)
% (n)

25–29.9 (Overweight)
% (n)

30+ (Obese)
% (n)

Age 30 

Female 58.7 (296) 23.2 (117) 18.1 (91)

Male 40.2 (190) 41.0 (194) 18.8 (89)

Total 49.7 (486) 31.8 (311) 18.4 (180)

Age 35

Female 49.8 (238) 26.4 (126) 23.9 (117)

Male 31.7 (141) 45.8 (204) 22.5 (100)

Total 41.1 (379) 35.8 (330) 23.2 (214)

Chi-square tests for gender di� erences in distribution of BMI: age 30 (p<0.001), age 35 (p<0.001).
Chi-square tests for changing distribution of BMI with age: females (p<0.05), males (p<0.05), total sample (p<0.001).
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(p=0.003) problems in childhood; to have 
sleep problems (p=0.009); and to be of lower 
cognitive ability (p=0.043). 

Family functioning and childhood 
maltreatment: Higher BMI was associated 
with the experience of parental change(s) 
(p=0.028); and exposure to childhood 
physical (p<0.001) or sexual (p=0.002) 
maltreatment/abuse. 

The fi ndings in Table 2 were used to 
develop multivariate models of associations 
between risk factors and adiposity pooled 
over the repeated assessments at ages 30, 35 
years (see Methods). These models iden-
tifi ed a series of predictors, which included: 
gender; family type; parental BMI; infant 
growth; duration of breastfeeding; child 
cognitive ability; and childhood sexual 

Table 2: Associations between averaged BMI (30, 35 years) and a series of childhood factors.

BMI

Measure <25 
Normal
(n=361)

25–29.9 
Overweight 
(n=368)

30+ 
Obese 
(n=251)

p ra

Socio-demographic background

% Mother aged ≤25 years at birth of child 43.9 49.3 52.5 0.033 0.10

% Mother lacked formal educational qualifications at birth 44.6 51.6 54.0 0.016 0.11

% Child entered one-parent family at birth 3.0 6.5 11.9 <0.001 0.14

% Family of low SES (unskilled/semiskilled occupational status) 21.3 24.3 39.2 0.030 0.11

% In lowest quartile of averaged family living standards (0–10 years) 17.8 13.6 23.4 <0.001 0.17

% In lowest quartile of averaged family income (0–10 years) 21.6 22.2 28.4 0.087 0.08

Perinatal factors

% Maternal obesity 1.6 1.2 6.5 0.002 0.26

% Paternal obesity 2.1 4.5 9.5 <0.001 0.26

% Mother smoked during pregnancy 28.4 33.1 38.1 0.012 0.08

% Child not breastfed 21.3 43.2 42.7 <0.001 0.16

% Solids introduced at age two months or younger 67.2 75.2 74.4 0.027 0.10

% Highest quartile infant weight gain (0–9 months) 16.6 26.4 26.5 <0.001 0.17

Infant and child characteristics

% Māori/Pacific ethnicity 8.7 15.5 20.8 <0.001 0.14

% Lowest quartile cognitive ability (7–8 years) 22.2 24.9 29.7 0.043 0.13

% Highest quartile attentional problems (7–9 years) 21.4 24.3 33.7 0.002 0.10

% Highest quartile conduct problems (7–9 years) 19.7 26.7 30.1 0.003 0.10

% One or more sleep problems (7–9 years) 33.5 34.4 45.6 0.009 0.07

Family functioning and childhood maltreatment (0–16 years)

% Experienced change of parents (<16 years) 34.8 34.6 45.1 0.028 0.09

% Regular/severe physical punishment/maltreatment (<16 years) 13.3 20.5 24.0 <0.001 0.12

% Severe sexual abuse (<16 years)b 4.1 7.3 10.5 0.002 0.10

aPearson correlation between averaged BMI and each risk factor with all measures scored in their natural (non-categorised) metrics. 
bSevere sexual abuse defined as abuse involving attempted or completed sexual penetration.
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Table 3: Fitted regression models predicting mean BMI and percent overweight/obese showing: (a) 
estimated regression coeffi  cients and tests of signifi cance for each risk factor; and (b) adjusted marginal 
mean (SE) BMI and percent overweight/obese for levels of each risk factor pooled over repeated obser-
vations at 30, 35 years.a 

Measure Mean (SE) BMI % Overweight/obese

Gender

Male 27.1 (0.23) 63.3

Female 26.1 (0.22) 44.9

B(SE), p -1.011 (0.328), 0.002 -0.838 (0.135), <0.001

Family status

One parent 28.9 (0.65) 72.8

Two parent 26.5 (0.16) 52.8

B(SE), p -2.461 (0.673), 0.002 -0.988 (0.314), 0.002

Mother’s BMI (Quintiles)

5 Highest 28.0 (0.28) 63.1

4 27.3 (0.19) 58.6

3 26.6 (0.15) 54.0

2 25.9 (0.19) 49.3

1 Lowest 25.2 (0.27) 44.7

B(SE), p 0.698 (0.113), <0.001 0.210 (0.047), <0.001

Father’s BMI (Quintiles)

5 Highest 28.3 (0.28) 64.4

4 27.5 (0.19) 59.4

3 26.6 (0.15) 54.2

2 25.9 (0.19) 49.0

1 Lowest 25.1 (0.27) 43.7

B(SE), p 0.803 (0.113), <0.001 0.236 (0.047), <0.001

Duration breastfeeding (months)

None 26.8 (0.16) 55.1

1-3 26.4 (0.17) 52.2

4-6 26.0 (0.27) 49.1

7+ 25.7 (0.39) 46.1

B(SE), p -0.377 (0.140), 0.007 -0.139 (0.057), 0.015

Early infant weight gain 0–9 months (Quintiles)

5 Highest 27.1 (0.29) 57.6

4 26.9 (0.20) 55.8

3 26.6 (0.15) 54.0

2 26.4 (0.19) 52.2

1 Lowest 26.2 (0.28) 50.3

B(SE), p 0.238 (0.119), 0.045 0.084 (0.048), 0.083
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abuse. Associations between these factors 
and measures of BMI are shown in Table 3. 
This table shows each predictor classifi ed 
into a series of ordered groups ranging 
from highest risk to lowest risk of adiposity 
and related to: (1) mean BMI; and (2) the 
percentage classifi ed as overweight/obese 
(BMI 25+), adjusted for age and other factors 
in the model. The table also reports the fi tted 
regression coeffi  cient and test of signifi cance 
for each factor.

Table 3 shows that higher mean BMI 
and risk of overweight/obesity was found 
among those who were male; were born 
into single-parent families; had parents with 
higher BMI; showed greater weight-gain in 
infancy; were not breastfed; were of lower 
cognitive ability; or were exposed to severe 
childhood sexual abuse. Overall, the net 
impact of these risk factors on mean BMI 
ranged between 1–3 BMI units from lowest 
to highest categories of risk, with a corre-
sponding absolute increase in the risk of 
overweight/obesity of between 8–20%. 

The statistical models described in Table 
3 were extended to include multiplicative 
tests of age, and gender interaction by each 
predictor variable (see Methods). Two inter-
actions remained statistically signifi cant 
(p<0.05) in the full regression models (age x 
breastfeeding; age x severe sexual abuse). In 
both cases, the associations with adiposity 

appeared to be somewhat stronger at age 35 
than age 30. 

Supplementary analyses
Previous research has suggested that 

the use of BMI to examine overweight and 
obesity may provide biased estimates of 
adiposity since BMI may not discriminate 
muscle mass and fat mass.26 To check the 
validity of the BMI measure, a measure of 
body-size incorporating both waist circum-
ference and BMI was examined.27 The results 
of this analysis produced fi ndings that were 
consistent with the analysis above. 

The analyses included a small number of 
underweight people (BMI ≤18.5) (n=13 at 
age 30; n=7 at age 35). Reanalysis excluding 
those underweight produced results that 
were unchanged.

Finally, the data were reanalysed 
excluding the minority of participants for 
whom BMI was assessed on the basis of 
self-reported height and weight. Findings 
were essentially unchanged, signalling that 
the use of self-report data was not a serious 
threat to validity.

Discussion
This analysis used data from a New 

Zealand birth cohort, the Christchurch 
Health and Development Study (CHDS) to 
examine both the prevalence of obesity and 

Cognitive ability (Quintiles)

1 Lowest 27.1 (0.28) 58.0

2 26.9 (0.20) 56.1

3 26.7 (0.15) 54.1

4 26.4 (0.18) 52.2

5 Highest 26.2 (0.26) 50.2

B(SE), p -0.228 (0.110), 0.039 -0.090 (0.045), 0.047

Severe sexual abuse (<16 years)

Yes 28.9 (0.61) 69.7

No 26.5 (0.16) 52.7

B(SE), p 2.447 (0.635), <0.001 0.828 (0.271), 0.002

aAll e� ects adjusted for age and the other predictors listed in the table.

Table 3: Fitted regression models predicting mean BMI and percent overweight/obese showing: (a) 
estimated regression coeffi  cients and tests of signifi cance for each risk factor; and (b) adjusted marginal 
mean (SE) BMI and percent overweight/obese for levels of each risk factor pooled over repeated obser-
vations at 30, 35 years (continued).a
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to identify childhood factors that contribute 
to the risk of later high adiposity. The study 
showed that when CHDS respondents 
were aged 30 and 35 years, approximately 
one-third were overweight and one-fi fth 
were obese. 

A series of socio-demographic back-
ground, perinatal factors, infant/child 
characteristics and family functioning/
childhood maltreatment measures were 
selected from the CHDS database to 
ascertain associations between those 
measures and BMI, and percent overweight/
obesity. As expected, gender was signifi -
cantly (p<0.001) associated with BMI, with 
males having consistently higher BMI scores 
than females. Multivariate analyses also 
showed that the most important factors for 
later overweight/obesity were being born 
into a single-parent family, having parents 
with larger body size, and experiencing 
severe sexual abuse. Other predictors of 
later overweight/obesity were having higher 
infant weight gain, limited or no breast-
feeding and lower cognitive ability. 

The New Zealand Health Strategy aims 
to reduce population levels of obesity and 
the associated health and fi nancial costs.7 
Several approaches were identifi ed in the 
strategy to support this goal, including sport 
programmes, public education and better 
food labelling. However, the present study 
suggests that obesity is caused by a complex 
mix of childhood family background, 
biological endowment and individual 
factors beginning in pregnancy and early 
childhood.9,28,29 Most of the factors iden-
tifi ed in the present study (such as gender, 
parental BMI and exposure to childhood 
sexual abuse) are not amenable to change 
or modifi cation in the context of obesity 
prevention. The exceptions to this were 
the fi ndings for longer duration of breast-
feeding and weight gain in infancy, which 
have been shown in a number of studies 
to be associated with lower risk of adult 
obesity.9,13 This suggests that the promotion 
of breastfeeding, the encouragement of 
longer periods of breastfeeding infants and 
monitoring the use of formula and the intro-
duction of solids could play key roles in any 
strategy designed to reduce obesity.

While many of the early life factors 
identifi ed in the present study as playing 
a causal role in adult obesity are not 
amenable to change, it is still important 
to identify and understand these factors 
in the context of developing a risk index 
model for adult obesity. An understanding 
of the childhood factors associated with 
later obesity may permit the identifi cation 
of individuals who will be at greater risk 
of later obesity, in order to inform and 
develop more targeted and patient-specifi c 
interventions. For example, one approach 
to this issue may be through the use of 
controlled intervention programmes, which 
could be targeted at high-risk families 
and individuals.29,30 A systematic review 
of interventions in the fi rst 1,000 days of 
infancy by Blake-Lamb et al30 identifi ed 26 
completed interventions. Seven of these 
interventions focusing on individual/family 
level behaviour changes were shown to 
have been effective in reducing obesity. In 
New Zealand, there are already a number 
of infant and young childhood healthcare 
providers such as Plunket,31 Early Start32 
and Family Start,33 which deliver a range of 
home visiting, child health checks, maternal 
education and resources to families with 
young children. It may be possible to inte-
grate evidence-based early intervention 
for adiposity and obesity through these or 
similar agencies. 

The data for this study were gathered 
from one of only two longitudinal birth 
cohorts which assessed childhood risk 
factors and later adiposity in New Zealand.34 
Strengths of this study include high response 
rates, repeated-measures of adiposity and 
the availability of a wide-range of prospec-
tively gathered predictors. These research 
design features provide study fi ndings that 
are unlikely to be infl uenced by non-ob-
served sources of bias. However, limitations 
include that the fi ndings relate to a specifi c 
cohort, studied at specifi c ages, in a specifi c 
socio-cultural context. The extent to which 
the fi ndings generalise to other settings 
remains to be examined. Nevertheless, this 
study aids the understanding of the causal 
role of a series of childhood factors on adult 
body-size and adiposity among a cohort of 
New Zealand-born individuals.
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Appe ndix
The following tables, Appendix Table 1 and Appendix Table 2, report the sociodemo-

graphic characteristics of the Christchurch Health and Development Study (CDHS) cohort at 
birth, age 30 and age 35 years.

Appendix Table 1: Sociodemographic characteristics for the CHDS cohort at birth.

Measures Birth (n=980)

% (n) Male 48.1 (473)

Ethnicity

% (n) Māori/Pacific 13.6 (133)

% (n) New Zealand European/Other 86.4 (844)

Maternal educational attainment 

% (n) No formal qualifications 48.8 (477)

% (n) Secondary (high school) qualifications 31.0 (303)

% (n) Tertiary qualifications 20.2 (197)

Socioeconomic statusa

% (n) Semiskilled, unskilled, unemployed 20.6 (201)

% (n) Clerical, technical, skilled 55.4 (541)

% (n) Professional, managerial 24.1 (235)

Family status

% (n) One parent family 6.0 (59)

% (n) Two parent family 94.0 (918)

aSES based on Elly and Irving19 classification of the father’s occupation.

Appendix Table 2: Sociodemographic characteristics for the CHDS cohort at 30 and 35 years.

Measures Age 30 (n=977) Age 35 (n=923)

% (n) Male 48.4 (478) 48.2 (455)

Ethnicity

% (n) Māori/Pacific 13.6 (133) 13.4 (124)

% (n) New Zealand European/Other 86.4 (844) 86.6 (799)

Educational attainment 

% (n) No formal qualifications 10.6 (99) 9.6 (88)

% (n) Secondary (high school) qualifications 23.2 (226) 22.6 (208)

% (n) Tertiary qualifications below degree level 36.3 (354) 36.5 (336 )

% (n) Bachelor’s degree or higher 30.3 (295) 31.3 (288)

Personal income

Mean (SD) Gross annual personal income (,000)a 48.5 (29.8) 58.5 (42.3)

aPersonal income from all sources in New Zealand Dollars.
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