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ive: To describe and compare the body mass index {BMi, weight/height®) profile of 11—12-year-old children 1n
jivkes Bay, New Zealand in 1989 and 2000. To subsequently datermine the prevalence of overweight and obesity at the
gt time points using saternational definitions.

Huthodology: As part of asthma prevalence studies in Hawkes Bay data on height, weight and ethnicity were collected
- 271 school children in 1989, and 894 children in 2000 who reached 12 years of age during the year of testing.
“ tn the total study population the geometric mean BMI inereased from 18.1 kg/mr' (95% C] 17.9; 18.3) in 1989 10
i’ (95% C1 19.6: 20.0) in 2000, a relative Increase of 9.2% (95% CI 7.6; 10.9), P « 0,001, Significant relative
dlikeaces were found for males (9.0%: 95% CI 6.8; 11.3), females (9.3%: 95% C1 6.8: 11.8), Maori (7.6%: os% CI 4.3,

11y, Buropean (9.1%: 95% CL'7.3: {1.0) and Pacific Island children (11.0%: 95% CI 2.2 20.5). In 2000 20.9% of Hawkes
dly children were clagsified as overweight and 9. 1% as obese. The risk of being averweight in 2000 wag 2.2 {lines groar
Pt the sk in 1989, and the risk of being obese was 3.8 imes greater, with these problems more pronounced among Maon
b erweight 24.7%, obese 15.3%) and Pacific Island (overweight 35.0%, obese 15.0%) than European (overweight: 18.2%,
il 5.79%) children, However, the sk of being overweight (RR = 3.0, 95% CI 2.2-4.0) or obest (RR = 8.3, 95%
i 3-1}-23.3) it 2000 compared to 1989 was greatér ainong European children.

clusion: Higher percentages of Maort and Pacific Island children are overweight or obese compared to European, but
| ethnic groups there has been a statistically significant increase in mean BMI over an 11-year pericd. Thig ipcrease
ctg the trend observed in other develoned countries and anderlines childhood obesity as a major health problem n

gf words: body mass index; children; New Zealand; obesity; secular change.
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Jhood obesity :o increasing in prevalence in developed METHODS

m . and effective management 1s an acknowledged prior-

ty i public health action.! Obesity in childhood is an inde- As part of fwo cross-sectional studies on asthma prevalence
Jirit risk factor for obesity in adulthood and it 13 alsd rates 1 @ defined population of chuldren who reached 12 years of
e ated with many of the known risk factors for heart age during the ycars of testing (1989 and 2000} wore wicitificd.
pass and other chronic diseases including type 2 diabetcs The Hawkes Bay Fihics Committes granted ethical approval.
w us, hyperlipidaemia, hepatic steatosis and galtbladder These shdies were conducted between February and March in

Tl 2.3 There are also negative psychosocial implications to 1689, and February and April in 2000. The population was

bt obese. Children who are overweight are ranked lowest as defined geographically n 1989 by including al) appropriately

prgrred friends and are also stercotyped as lazy or sloppy-* aged children attending school in the city of Hastings and

ehildren become adolescents these perceptions 1mnpact on borough of Havelock North in Hawkes Bay. In 2000 a new local

ftlegteem ratings.” body named the Hastings District Council was formed and this

'Recent studies showing an increased prevalence of obesity, included Hostings and Haveiock Noith, Therefore, in 2000 the

iy higher body mass index (BMI; waightfhﬂightl) IMEASUTC- study included all of those schools sull existing from the previ-

i % ki NE in developed countries such as Aus alia®’ the ous study together with new schools opentd in the anca SIIKE

ed States of America®® the Netherlands,!® and Britain'® 1089, The same geographic area was cavercd in 2000 as in 1989,

jrijilated us to examine data from asthma prevalence studies'? Schools are given n:!ue':.t:ilw.:F rpfings by the. 'Ei,ﬁtry of Bduca-

dttucted in 1989 and 2000 1o determine whether the BMI . "tlon. These are socio-ceonomic indicatorst the Ptchment area

holfile of a group of New Zealand children aged 11—-12, years for the school. The lower énciﬂuccﬂnunﬁmﬂups are deciles

lifihg in the Hawkes Bay region showed a similar rising trend. 1-3, and the highest 8-10. The mean decile rating for the
 also compared the prevalence of overweight and obesity schools studied was A A xud tha median 4.0.

en years, and explored S¢x and ethnicity differences The principals of schools qualifying for the study (including
in the study population. Other ctudies have shown higher state and private schools) distributed a parental/care-giver
1 profiles for New Zealand children of Polynesian descent guestionnaire and consent form. The guestionnaire included
for females, '™ questions about personal and demographic details of the child.
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In 1989 ethnicity was determined by parent/care-giver self-
report as Maari, European or ather. Space was available to give
more information about the child's ethnic group. in 2000 a
Pacific [sland categary was also available.

Height was measured to the nearest €.1 cm using a portable
field instrument, the accuracy of which has been checked by
comparison with a standard rule. Measurements of height and
weight were made in school gymnasia, Children were weighed
tn light clothing on step scales that were zeroed prior to each
measurement and weight was rounded to the nearest kilogram.
No adjustment was made for clothing, ag it is cuslomary to
weigh children in light clothing in clinical practice. The same
iﬁstrument_g,‘\yere used ity both study years and children were
mezsured ovr the period of February—April in both years. The
BMJ was galéydnied:by dividing the weight (kg) by the square
of the height (m). Other measurements of body fat were not
taken as BMI is an accepted measure of adiposity in inter-
national studies and Tyrell er al.'¥ have shown no clinically
relevant difference between BMT and percentage body fat in
New Zealand school children.

Statistical analysis was conducted using SAS version &
(SAS Institute, Cary, NC, USA). Since BMT was not normally
distributed, but was closc to a log normal distribution, analysis
was conducted using geometric means and 95% confidence
intervals. The ratio of the Egeometric means was used to
cstimate the percentage increase. Analysis of variance on the
logged BMI was used to test for differences between the years
adjusiing for differences i gender and ethnicity. Within each
quartile, BMI was not normally or log normalty distributed and
thus, for analysis by quartile, median vaipes were calculated
with the Wilcoxan Rank Sum Test used to test the significance
of the differences in BMI between 1989 and 2000. The between
year equality of variances was tested with a F-test on the ratjo
of the varances. BMI was also classified dichotomously
according 1o an international age-related standard for determin-
ing cut-off values to define overweight (cut-off i) and obesity
(cut-off 2)'% for each individual age and assuming a straigh-
line distribution between the ages of 11 and 12, Relative risk
estimates of overweight (greater than cut-off 1) and obesity
(less than cut-off 2) between years were calculated, The preva-
lence of overwcight individuals was calculated after exchuding
obese individuals. Decimal age was calculated as the question-
naire completion date minus the date of birth,

RESULTS

In the Hastings district of Hawkes Bay 12 of the 13 school
principals in the study area agreed to their school participating
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it the research in 1989. In 2000 all school principals agreed to
participate. The non-participating school in 1980 had five
children of the defined age group included in the study, With

* these children included in the total target population and the

school rolls compared with the questionnaire returns in all other
schools, the response rate was 94%. In 2000 the response rate
was B49%,

Gender was unavailable on one child in 2000, Ethnicity was
unavailable on 28 children in 1989 and on five children in
2000. In 1985 Maori made up 25.8% of the study population,
Europeans 66.8%, Pacific island 3.1% and other 0.5%, In 2000
the ethnic distribution was Maog 30.3%, European 62.7%,
Facific Island 4.5% and other 0.4%. In both 1989 and 2000 the
mean age of respondents was 11.7 years (standard deviation 0.3).

Table 1 shows that there were significant incresses in BM1
between 1989 and 2000 across all pender and ethnic groups,
except for children in the ‘other’ ethwicity proup. After adjust-
ing for gender and ethnicity, the differences in BMI between
the years remained siatisticaily significant (data not shown),

Additional analysis showed that the relative increase in BmMI
for Maori (9.6%: 95% CI 4.9; 14.6), Pacific Island (15.8%:
95% CI 1.9; 31.7) and other ethnic group (10.6%: 95% I
—8.8-34.0) female was greater than for Maori (5.6%: 95%
1.1; 10.4), Pacific Island (7 4%:; 95% CI -2.9-18.9) and other
ethnic group (2.0%; 95% CI—9.1; 14.5) male. The high relative
increase in BMI for Pacific Island females in part reflects the
presence of two fernales in the 2000 sample who hiad a BMI of
greater than 30, disproportionately elevating the resulis,
Excluding these children from the analysis gives a relative
increase of 9.8% (95% CI -0.2; 22.7) among Pacific Islapd
females. In contrast there were similar increases in BMI for
European males (9.9%: 95% CI 7.5-12.4) and females (8.2%:
95% C1 5.4: 11.0).

The percentage of overweight children increased from
11.0% in 1989 to 20.9% in 2000, and the percentage of obese
children increased from 2.4% in 1989 to 9.1% in 2000 (Fig. 1).
Table 2 shows that the risk of being overweight or obese in
2000, compared to 1989, is particularly high for European
children. On the other hand, the absolute percentages in 2000
(Fig. 1) arc much higher for Maori (overweight 24.7%, obese
15.3%) and Pacific Island (overweight 35.0%, obese 15.04%)
than European (overweight: 18.2%, obesc 5.7%) children.
Additional analysis showed that, in 2000, there were no signif-
icant diffcrences jn the risk of being overweight (KR = 0.75,
95% C10.51-1.11) or obesc (RR = 1.08, 95% C] 0.63-1.88) for
children attending private schools compared ta children attend-
ing state funded schools, In 1989 only one child at a privaic
school was classified as overweight and no children at private
schools were obese.

Table 1 Body mass index (BMI) geometric mean (95% CI) and relative increase between yoars in total population and by gender and ethnicity in
1982 and 2000
1989 ‘ 2000 - Relative increase (%)
n Geomettic mean!  95% €1 n  Geomectricmean,.  95% I
E144 T K
BMI BMI | ! i [,“,\\
All 871 18.1 (17.9-18.3) 804 19.8 {19.6-20,0§ % 9.2 (7.6 - 10,9
Male 454 17.9 (17.7-18.1) 444 19.5 (19.2-19.8) COR0(6.R - 11.3)*
Female 417 183 (18.1 - 18.6) 449 20,0 {19.7-20.4) 9.3 (6.8~ [ B)**
. Maori 225 19.3 (182 -19.7) 275 20.8 (20.3-21.2) THEI - 11 1yw*
Europaan 582 17.6 (174-17.8) 561 19.2 {18.9-19.4) QL (73-11.0)**
. | Pacific Island 27 19.2 (18.1 - 20.4) 40 213 (20.0-22.7) 11.0 (2.2 - 205y
9 18.7 {62211 13 20.0 (134-21.7) 6.6(-08-232

**P < 0.001; *F < .03 for differences in BMI peotnetric mean betwean years. One observation is missing gender information in year 2000,



Bodyi mass index changes

1989

&

-

bk
1
3
)

2000

Male

Maori

Pac is

g

Female

Flg.‘
i

|
i
*L Obese: T, overweight.

¥
Tublé® Relative tisks (95% CI) for overweight and obesity for 2000

combiawad 1o 1980 using international cut off values'® in the total
popﬂ&iun and by gender and cthaicity

Other l.

o COrverweight Obese

bt RR (95% CI) KR (95% CI)
2.2 (1827 38 (2.3-6.00%**
2.2 (1.7-2.9)%** 3.6 (LO-TO)#*
2.3 (1.7-3.0)%** 1.0 (107 T+
1.6 (1.2-2.1y** 2.3 (1.3-4,0y%*
3.0 (2.2-4 D)F++ 8.3 (3.0-23.3)n+*
1.9 (0.9-3.9) 4.1 (0.5-31.8)
0.7 (0.1-4.0) 0.0
1.4 (0.9-2.0) 20{09-4.1)
32 (2.1-5.0)%= 0.3 (2.2-30.7)%*
1.8 (1.2-2.7)%* 2.8 (1.2-6.60*

2.7 (1. B4 2y~ 7.4 (1.7-32.0)%*

i
ap P < 0,0001; **P < 0.01; *P = <0.05.
|
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Tble 3 shows the median and range of BMI in 1989
m‘ﬂﬂkm by quartile for the total population and for gender and

ditic subgroups. For each quartile, in the total study popula-
jand among male, female, Maori and Furopean children,
was statistically significantly higher in 2000 than in 1989
0.0001, Wilcoxon Rank Sum Test). However the differ-
s between median valucs are greater at the higher quartiles,

ed on geomettic mean BMI shows that the variability was
mificantly greater in 2000 than 1980 for the total population
£ 0.0001), males (F=0.002), females (P = 0.001), Maoti
# 0,09) and European (F = 0.0001), supporting the notion
the increase in BMI has been disproportionately higher
wpng children in the higher guartiles. Numbers were too stnall
o similar analyses for the Pacific Island and *Cither’ groups.

el i3

. "other national samples in thig Cole et al. 8

-
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Prevalence of overweight and obesity using international cut off values '3 in the wial popuiation and by gender and sthnicity for 1989 and

PISCUSSION

Our study shows a marked increast il man BMI, and the
prevalence of both ‘overweight’ and ‘obesity’ in 11-12-year-
old Hawkes Bay children over an }1-year period. Both sexes
and the predominant ethnic groups are affected. The distmbu-
tion of cthoicitics and sex between the two- populations of
children studied did not vary markedly over the 11-year period.

Magarey et al. have published data reviewing the prevalence
of overweight and obesity in Australian children in two
national samples 10 years apart and their results are comparable
to curs.) Their sample years were 1985 (children aged 7-
15 years) and 1995 (children aged 2-18 years). Our prevalence
rates, like the Australian data (1985 males; overweight 9.3%,
obese 1.4%, females; overweight 10.6%, obese 1.29, 1995:
males; overweight 15%, obese 4.5%, females; overweight
15.8%, obese 5.3%) arc high by intemational standards. Over-
weight prevalence figures for our data in 1989 lie at about the
mid-point of the raoge of the overweight prevalence rates of
the six countries uscd b; Cole eral, to defing cut offs for
overweight and obesity.”> For obesity however, the Hawkes
Bay rate is considerably higher, especially for Yemales, In 2000
our prevaleice rates of overw)
than the mid-point, with our verwaiglﬁ.ht& her than all
y."> Comparison
with British trends’! in overweight and obfwity overa 10-year
period (1984-1994) also shows that prevalence ratgs are higher
in Hawkes Bay children. These differchces may pe explained
by the collection of our initial data at an interval 5 years later
than that of the British studies. It is however, interesting 1o note
that the Australian data collected at an interval only one yecar
later than the British also showed higher prevalence rates of
overweight and obesity.

Using 1996 census data for persons aged 10-14 years the
nationa} profile was; Maori 12.8%, Furopean 74.9%, Pacific
jsiand 5.6% and Other 6.7%.1* The distribution of ethnicities in
our study when compared to the national profile overestimates
the Maori population and under-represenis Europeans, This
was more pronounced in 2000 than 1989, Pacific Island
percentages approximated the nationwide distribution. The

t and obesity are much higher.



215 19.7-31.6 225 24.6 21.9-384

13 21.1 19.2.31.6 1 242 21.5-3
- - ! -3-34.4
104 215 20.2-30,6 112 25.1 22.1-38.4
37 . 238 21.2-31.6 68 26.3 22 8.36.2
143 ,; 206 ‘ 19.2.273 140 236 21.0-340
Sl 22 186 17.7-19.2 222 20.3 19.2-219
. g
K Filg- 8.1 17.4-192 Hi 20.] 187215
- 104 9.0 18,1-20.2 i12 207 =95 020
36 1'9(_5 187212 &9 214 20.1-128
1581 18.0 17.3-192 143 19.7 I8.6-21.0
y
211 17.0 164177 223 18.2 17.4-192
ne - 16.8 164174 1H 18.1 17.3-18.7
103 17.3 164180 111 15.4 17.6-19.6
56 17.8 17.0-18.6 69 8.9 (82200
145 16,6 16.0-17.3 137 iy 17.1-18.4
221 15.5 [26-164 224 16.6 [29.17.4
111 15.5 13.2-16.3 it 16.6 14,1171
104 15.4 126-164 ii4 16.6 129-176
56 6.2 136-17.0 69 17.1 14.3-18.2
143 15.2 12.6-16.0 141 16.2 12917,
cre -r-:u:” BMI in our study are likely to be generalizable As this and other studics illustrate, BMI values are showing
within efynic groups but may not reflect the national situation, dramatic incroases over relatively shori time periogs, Environ-
There 4 no published studies that have examined (he preva- mental factors must be of Ereat importance ag the genetic
lence o sity in Maori children throughout New Zealand, but composition of the population does not alter rapidly.
recent dath show that Maori and Pacifie: Island school children Our study confirms the international end in developed
in the Awckland fegion are maore Tikely to be obese thap countries of a rising mean BMI in children. It also shows the
Europe Indigenous populations in countries sueh as the problem to be more common in New Zealand's Polynesian
United §tates® 17 have also been shown to have higher preva- children with Ewropean children rapidly catching up, Why
lence’s of overweight and obesity, children in Hawkes Bay, should have higher prevalence rates of
Is th * Bntire papulation becoming heavier or are the heavier overweight and obesity than other countries is not clear, No
individusds becoming even heavier while the remainder of the data exist for comparative estimates of activity Jevels in New
it weight remains static? Studies by Rosner er gl & Zealand children over the past 11 years. A New Zealand study
5'® have shown that while therc is a generat upward comparing weight, skin-fold thickness and leisure-time activi-
1 for populations studied, the trend ig disproportion- ties in 1976 and 198420 jp 334 children aged 1113 years,
ed at higher BMs, Analysis of our data by quartile showed childien o be playing more sport and more were
3 *ﬁ,ﬁﬁws a significant mcrease in BMI for cach guartile, watking or cycling to school in 1984 than in 1976. Evidence
although|ihe difference reduces at lower BMI quartiles. These fromt other countries would suggest that ‘this trend hag “not
findings giy port previous studies and are of particular concern continned and that lifestyles have actually become: more seden-
for the Mabri and Pacific Island population as their' BMI is tary 232 Pacene. contiibuting g this scdentary lifestyle and
already off dvergze higher than that of the European_pppulaticn. subsequent redyced energy ,egp”endnure _'m]l‘ﬁ"‘:‘ increased
While adlilts of Polynesian descent have been recognized as television viewing, and compyter and Videq game use by
having a'hscular body build with significant differences children. There may also be an increased intake of high fat,
between fat'mass and calculated BMI'? this does not appear to eneigy dense foode! se 2 result of adveriising segn during
bnesian ohildien, television viewing2? g

Lt b i

| The New Zealand Ministry of Health, re._:og{lizing .childhuod
for being overweight or obese was much higher obesity as an arca of public health concern is circulating # draft

o

strategy focusing on physical activity, nutrition and healthy

ese results indicate the cross-cultural nature of this weight. Some programmes already underway |includ: the
Walking School Bus concept (whete a ‘driver, usualty a
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knt, walks children toffrom school) and hikoi (walking
rammes in Maori communities). Encouragement of less
ntary behaviour scems reasonable, but there are no studics
| gonfirm its effectiveness ?* Fublic health strategies need to
i gulturally acceptable as childgen of Maori and Pacific Island
thpicity are at particular risk 0f being overweight and obese.
Li well as comrgiity projects, national initiatives such as
palthy school fod policies (discouraging convenignce food
griding machines'in s%;tool"ﬁ'nd offering healthy lunch optionz)
#id Jegislation to protect children from exposure to the market-
ipg| of high fat and sugar foods during children's tclevision
ddgrammes, could be considered. Along with national and
Ghmunity Programines individual atwention for those at risk is
d and one strategy that ma%a be beneficial is reducing
dren’s television viewing time .2
. Al those involved with the heaithcare of children have a role
lay in promaoting an active lifestyle and a healthy diet, with
aim of reducing the prevalence of overweight and obesity

d their health complications.
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