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Abstract

Objective: To determine the nutritional status of a cohort of 11-12 year olds and
ascertain social and demographic factors associated with under- and overweight in
early adolescence.

Design: Cross-sectional.

Subjects: Subgroup (n = 1698) of the birth cohort (September—October 1986) of the
Jamaican Perinatal Survey enrolled in schools in the Kingston Metropolitan area. One
thousand and sixty-three parents or caregivers provided social and demographic
information.

Results: Undernutrition and overnutrition are of public health significance among
adolescent Jamaican children. Ten per cent of 11-12 year olds had body mass index
(BMD) values below the 5th percentile (boys, 10.6%; girls, 7.1%) but this prevalence is
relatively low compared with other developing countries. The prevalence of stunting
was low (3%). The prevalence of overweight (BMI=85th percentile) (19.3%) was
approaching prevalence rates found in the USA. Similar social and demographic
variables were associated with thinness and fatness in males. Birth weight predicted
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Conclusions: Under- and overnutrition in early adolescence are important problems
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in Jamaica. There is a need to address both under- and overnutrition in adolescence in Overweight
preventive and rehabilitative intervention programmes. Stunting

Adolescence is the transition period between childhood
and adulthood and comprises persons aged 10-19
years'. Adolescents account for a disproportionately
large percentage of the population in some developing
countries® and this proportion is expected to increase in
relation to other age groups®. The demography has
generated much interest in health and its social
implications in these countries. However, few published
studies have addressed nutrition in adolescence,
although this is a period of vulnerability*~°.

In the recent past, as a developing country with
substantial numbers of undernourished children, Jamaica
placed great emphasis on the identification of children
with low anthropometric values in need of rehabilitative
care. Little attention was paid to overnutrition. Social,
economic and demographic transformations have
occurred in the Caribbean region and the phenomenon
of epidemiological transition has been accompanied by
changing dietary patterns resulting in changes in the
composition of the diet’. This nutrition transition is often
accompanied by a reduction in activity levels, resulting
in changes that predispose to overweight and obesity in
later life®. As a consequence, non-communicable chronic
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diseases have emerged and account for an increasing
share of morbidity and mortality”.

While there are studies on the influence of disparities
in social status in adolescence'®!'!, few have investigated
the relationships between sociodemographic factors and
health and nutrition'*'?. Adolescence is a critical stage
for the development of obesity. The onset of obesity in
this period of development appears to increase the risk
of obesity in adulthood"®. Overweight in adolescents is
associated with elevated risk in adulthood for a number
of non-communicable diseases including increased
mortality and morbidity from heart disease, athero-
sclerosis, gout, hip fracture and colorectal cancer'. In
view of the nutritional transition in the Caribbean
countries, investigation of the nutritional status of
adolescents is important for the development of nutrition
intervention programmes aimed at prevention and
rehabilitation.

This report is based on data from a cohort of 11-12 year
olds who participated in a study of cognition, school
achievement and behaviour in Jamaican children. The
study focused on health, nutrition, and social and
demographic factors associated with learning and
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behaviour. The paper presents cross-sectional data on the
nutritional status of the cohort and provides information
on social and demographic factors associated with
underweight (body mass index (BMI) <5th percentile)
and overweight (BMI=85th percentile) in early
adolescence.

Subjects and methods

Sample and study design
The sample consisted of a subgroup of the birth cohort of
the Jamaican Perinatal Mortality and Morbidity Survey. The
original cohort comprised all births, island-wide
(n=10527), in the 2-month period from September to
October 1986'°. Subjects for this investigation formed a
geographical subgroup of the national birth cohort and
included all cohort children aged 11-12 years attending
schools in the Kingston Metropolitan area. The estimated
population of children born September to October 1986 in
these parishes was 2047'. Children were identified
through the education system. Three main types of school
were available for this age group: public primary, private
primary and secondary schools. One hundred and six
public primary, 51 private primary and 22 secondary
schools are located in Kingston and St. Andrew.

Various approaches were employed for identification of
the sample.

1. The 1997 and 1998 Common Entrance Examination
(taken for admission to secondary school) records at
the Ministry of Education were reviewed and data on
eligible children in Kingston and St. Andrew extracted.

2. Principals of schools were mailed letters requesting
them to identify and submit to the department a list of
all eligible children (with birth dates September—
October 1986) enrolled in their institutions. Subsequent
to the identification of children, letters informing
parents of the study and consent forms were sent to
parents through schools.

3. The Special Education Department of the Ministry of
Education and the Director, Children’s Services
Division, Ministry of Health, were asked to forward
information on children in their care.

Participation rates

A total of 1698 adolescents of the cohort enrolled in
schools were included in the study, yielding a partici-
pation rate of 82.7%. For 63.0% of the study children (17 =
1063) a biological parent or caregiver provided infor-
mation on social and demographic factors. Data were
collected from November 1997 to February 1999.

Data collection
Anthropometry
Weight and height were measured using standard
techniques'®. Height-for-age and weight-for-age were
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calculated using the National Center for Health Statistics
(NCHS) references. Overweight/obesity was defined as a
body mass index (BMI) (weight/height®) at the 85th
percentile or above according to age and sex. Inter-
measurer reliability (7 = 80; » = 0.93) was high among
eight anthropometrists.

Measures of socio-economic status
Socio-economic status was ascertained by the following.

1. Parents or caregivers were asked to report the highest
level of education mothers and fathers had attained.
Education was categorised as follows: primary school-
ing or less=1; secondary schooling=2; vocational
training = 3; and tertiary education =4.

2. Information on occupation was obtained for (1) the
head of the household, (2) mother or female parenting
figure and (3) father or male parenting figure.
Occupation was classified according to the following
scheme: unskilled and pensioners = 1; semi-skilled = 2;
skilled manual = 3; clerical and sales =4, technicians
and semi-professionals = 5; and professionals = 0.

3. The number of household possessions (sum of
television, refrigerator, living room suite, telephone,
stereo equipment, cable/satellite connection, motor
vehicle, washing machine and freezer; each item
scored as 1).

4. The number of children <18 vyears old in the
household.

5. Crowding — defined as the number of persons per
sleeping room.

Birth measurements

The child’s birth weight, birth order and mother’s current
parity were investigated as information obtained from the
original survey showed that these factors influence
developmental outcomes®*2".

Pre-testing of questionnaires

The questionnaire was pre-tested with adults not eligible
to participate in the study in the adjoining parish of St.
Catherine. Subsequently, the questionnaire was revised
and the final version created for the study. Reproducibility
of the questionnaire (7 = 40; » = 0.87) and inter-observer
agreement (n = 40; » = 0.94) were high among eight
interviewers.

Data analysis
Distributions were examined for deviations from normal-
ity. Non-parametric statistics (Mann-Whitney U-test for
skewed distributions; Chi-square statistics) were used for
variables that were not normally distributed. The #test and
analysis of variance were used for variables that were
normally distributed.

The relation of social and demographic variables to
attained height and body mass index was initially screened
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by Pearson’s product—moment correlation coefficients to
determine associations among these factors. Variables that
were associated with BMI or height/age were included in
the subsequent regression models. Multivariate regression
analysis (stepwise) was used to ascertain the extent to
which social and demographic factors contributed to
height/age Z-score and BMI with statistical control for age,
gender and height (in BMI model) as potentially
confounding factors.

Logistic regression was employed to estimate the odds
ratio (OR) of being overweight (BMI=85th percentile) or
underweight (BMI<<5th percentile). These were calculated
with statistical control for age and height as potentially
confounding factors. Confidence intervals (CIs) of the
odds ratios are presented.

Statistical analyses were performed by the Statistical
Package for Social Sciences®. Statistical significance was
achieved when P < 0.05.

Results

Nutritional status
Mean age and anthropometric data are displayed in
Table 1. Girls were significantly taller and heavier than
their male counterparts, being 3 cm taller and 3 kg heavier
on average. These gender differences in height and weight
probably reflect the earlier pubertal growth spurt in girls.
The mean BMI and height of the girls (but not boys) were
greater than those of the US reference population®®.
Figure 1 shows the distribution of body mass index
(weight/height®) among boys and girls in early adoles-
cence. Nine per cent of adolescents were underweight
(BMI<5th percentile), 4% more than expected for the
reference population. More boys (10.6%) than girls (7.1%)
were thin. Fewer boys (8.4%) than girls (11.7%) were
overweight and similar proportions (9%) of both genders
were obese (>95th percentile), thereby suggesting slight
excess of overweight (among girls) and more obesity (4%
higher than expected from the NCHS reference).
Evaluation of relative weight using the International
Obesity Task Force (IOTF) cut-offs*® revealed 14% of
adolescents were overweight (BMI equivalent to 25.0—

Table 1 Mean weight, height and body mass index (BMI) of a
subgroup of the Jamaican birth cohort aged 11-12 years

Females
Males (n = 820) (n=878)
Mean=SD Mean=SD
Age (years) 11.7+0.3 11.7+0.3
Height (cm) 147.9+7.13 151.5+7.42***
Weight (kg) 39.9+10.5 43.8+11.3***
BMI (kgm 2 18.11+3.63 18.92+4.04***

***, P < 0.0001. Males significantly different from females.
SD — standard deviation.
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29.9kg m~ %) (males, 12.2%; females, 15.4%) and 6% obese
(males, 5.2%; females, 6.6%).

Few adolescents were stunted (height-for-age<<s5th
percentile) (Fig. 2). More girls (15.7%) than boys (10.1%)
were tall (height-for-age>90th percentile).

Social background

The characteristics of the children’s homes are summar-
ised in Table 2. A piped source of water was available to
almost 95% of households and just over three-quarters of
the sample reported that water was piped inside the
house. The majority of homes (90%) had water closets and
almost all used gas or electricity as the cooking fuel.
Televisions (96%) and refrigerators (87%) were the most
commonly reported household items while other posses-
sions such as motor vehicles, washing machines and
freezers were less frequently reported.

Forty-two per cent of households were headed by
women. Some 23.5% of heads of households reported that
they were engaged in occupations that were categorised
as unskilled employment, 24.7% were in semi-skilled and
22.9% were in skilled occupations. Eighteen per cent of
household heads were engaged in either technical or
professional employment.

Fifty-nine per cent of children had biological parents as
both parenting figures and 8% had two surrogates as
parents. The mean age of children’s mothers (or surrogate
mother figures) was 38.5 = 8.3 years and of the father
figures was 41.5 £8.7 years. Thirty-five per cent of
mothers and 37% of fathers had attained primary
education or less and approximately 18% of both parents

Table 2 Household characteristics and housing amenities

Variable

Crowding (persons per sleeping room)

Mean+SD 2.3%1.2
=1.99 (%) 38.0
2.00-2.99 (%) 35.0
3.00 or more (%) 27.0

Number of persons <18 years old in household
Mean+SD 2.7+1.5

Household possessions*

Mean+SD 5.3+£2.2

Source of water
Piped inside house, % (n) 75.0 (877)
Piped outside house, % (n) 19.1 (224)
Standpipe, % (n) 4.0 (47)
Other sources, % (n) 1.9 (22)

Cooking fuel
Gas/electric, % (n) 95.6 (1119)
Kerosene, % (n) 0.8 (9)
Wood/coal, % (n) 3.6 (42)

Toilet facilities
Water closet — unshared, % (n) 70.1 (818)
Water closet — shared, % (n) 20.1 (235)
Pit toilet — unshared, % (n) 6.3 (74)
Pit toilet — shared, % (n) 3.4 (40)

*Household possessions — sum of television, refrigerator, living room
suite, telephone, stereo equipment, cable/satellite connection, motor
vehicle, washing machine and freezer; each item scored as 1.

SD - standard deviation.
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Fig. 1 Body mass index (percentiles) of the cohort of 11—-12 year olds

had attended colleges or universities. Educational level
was unknown for 3.5% of mothers and it was unknown for
14% of fathers. The mean number of children was 3.2 *
1.7 and the average birth order of the study children was
1.3+ 1.6.

Associations of social and demograpbic factors
with nutritional status

Univariate analyses revealed modest correlations between
nutrition variables and social and demographic character-
istics of adolescents (data not shown). Taller adolescents
were from homes with a higher social status. Height-for-

30-T5th

T3-85th B3-95th >95th

age was significantly and positively correlated with
occupation of the head of household (r=0.14;
P < 0.001) and higher possessions score (r=0.15;
P < 0.001), and negatively correlated with crowding and
the number of children <18 years old living in the
household. Mother’s parity was negatively related to
height and birth weight was positively associated with
height-for-age.

Regarding body mass index, with the exception of
education of parents which was not correlated, all
variables that were correlated with height-for-age were
also associated with BMI; the directions remained but the

Table 3 Stepwise regressions of social and demographic variables* on height-
for-age Z-score and body mass index (BMI)

B+SE Sig. t r?

Height-for-age Z-score

Age (years) —0.539+0.147 0.0001 0.034

Birth weight (kg) 0.438+0.087 0.0001 0.044

Number of <18 year olds in household  —0.109+0.033  0.001 0.020

r? 0.098
BMI (kgm™2)

Gender 1.020£0.321  0.002 0.012

Number of <18 year olds in household  —0.581+0.113  0.0001  0.041

Birth weight (kg) 1.348+£0.309 0.0001 0.025

r? 0.082

*For height-for-age, variables offered were: age of child, gender, parents education,
occupation of the head of household, crowding numbers of household possession and
mother’s parity. The same variables were offered for BMI, with the exception of parents
education, birth weight and the number of <18 year olds.
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Fig. 2 Height-for-age (percentiles) of the cohort of 11-12 year olds

degree of associations varied. In addition, the child’s
height and the age of mother and father figures were
positively associated with BMI.

Variables that were significantly correlated in univariate
analyses were offered stepwise in multiple linear
regressions of height-for-age and BMI to ascertain the
extent to which social and demographic factors con-
tributed to nutritional status. Age and gender were entered
in both regressions (Table 3). The child’s height was
included in the BMI model.

Younger age and higher birth weights were associated
with higher height-for-age Z-scores. Height-for-age was
negatively associated with larger numbers of children of
<18 years in the household. Nine per cent of the variance
was explained in this model.

Children of higher birth weights and girls had higher
BMIs. Adolescents of lower socio-economic status, as
reflected in the number of <18 year olds in the household,
had lower BMIs.

Logistic regression analyses were used to identify
significant correlates of overweight (BMI=85th percentile)
and underweight (BMI<5th percentile) among males and
females. Odds ratios were calculated to estimate the
strength of the relation of social and demographic factors
to under- and overnutrition, adjusting for the child’s age
and height.

In males, two variables predicted undernutrition
(BMI<5th percentile) (Table 4). Boys in crowded house-
holds were more likely to be underweight (OR 4.3; CI
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1.4-9.7). On the contrary, compared with boys whose
mothers had 2 or fewer children, adolescent boys whose
mothers were of higher parity (3 or more) were less likely
to be thin (OR 0.3; CI 0.1-0.9). Neither social nor
demographic variables predicted undernutrition in girls.
The data in Table 4 show that young adolescent boys in
crowded households (OR 0.4; CI 0.2-0.8) and of high

Table 4 Odds ratios for the likelihood of BMI < 5th percentile and
BMI=85th percentile by social and demographic factors

Males Females
Variable n OR (95% ClI) n OR (95% ClI)
BMI<5th percentile
Crowding (persons per sleeping room)
<1.99 18 1.0 24
2.00 or more 26 4.3(1.4-9.7) 23
Parity
1-2 18 1.0 16
3.0 or more 29 0.3 (0.1-0.9) 34
BMI=85th percentile
Crowding (persons per sleeping room)
<1.99 74 1.0
2.00 or more 26 0.4 (0.2-0.8)
Parity
1-2 57 1.0
3.0 or more 45 0.4 (0.2-0.9)
Birth weight
>2.5kg 87 113 1.0
<2.5kg 5 7 0.3 (0.1-0.9)

Odds ratios are adjusted for all the other variables: age, height, occupation
of the head of the household, number of individuals <18 years old and
household possessions.
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parity (OR 0.4; CI 0.2—-0.9) were at decreased risk of being
overweight. Among girls, neither social nor demographic
factors were significant, however birth weight was
inversely related to risk of overweight and suggested
that, compared with girls whose weight at birth was at or
greater than 2.5 kg, low birth weight (<2.5 kg) adolescent
girls were less likely to be overweight.

Discussion

Cross-sectional results of the nutritional status of a
subgroup of young adolescents from a 2-month birth
cohort and the social demographic factors associated with
body mass are reported. The findings revealed that both
under- and overnutrition are of public health significance.
The coexistence of these nutritional conditions reflects the
nutritional transition occurring in Jamaica. Almost twice as
many children were underweight compared with the
NCHS reference population and obesity showed a 4%
excess. Only two of the social and demographic variables
considered (crowding and parity) were associated with
BMI and predicted both under- and overweight in males
but not in females. Among females, low birth weight was
associated with reduced risk of overweight.

The subgroup comprised children attending schools in
the Kingston Metropolitan area and the findings may not
be generalisable to rural children. BMI was the only
measure of adiposity. In adolescence the BMI is not
independent of height and reflects both fat and lean body
mass>*. Despite the limitations, the BMI (kgm™2) has been
proposed as the preferred method for screening over-
weight and obesity in adolescence® as it is significantly
correlated with body fatness in adolescents®*?” and is
highly specific as a measure of body fat*®.

Nutritional status of 11-12 year olds as measured by
weight and height compared favourably to the US
reference population'”. Girls were taller, heavier and had
higher BMI than boys. Not surprisingly, therefore, a
greater proportion of boys than girls were undernourished
(BMI<5th percentile). More girls (11.7%) than boys (8.4%)
were overweight and equal proportions were obese (9%).
The same number of boys (17.4%) were identified as
overweight by the IOTF cut-offs and the 85th percentile of
the NCHS references. Similar numbers of girls IOTF, 22%;
NCHS, 20.7%) were identified.

Linear growth

Linear growth is influenced by environmental and genetic
factors. Low height-for-age (stunting) occurs in early
childhood and is a result of substandard diet and
infections®’. Heights of 11-12 year olds compared well
with the US reference values'. Mean attained heights of
boys and gitls fell between the 50th and 75th percentiles of
the US age and sex distribution. Very few adolescents (3.4%
boys; 3.2% girls) had height-for-age <5th percentile,
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indicating a relatively low prevalence of stunting in
early adolescence.

There were modest correlations between social,
demographic and biological variables and height. How-
ever, when these variables were offered in multivariate
analyses, only the child’s age, birth weight and the number
of <18 year olds in the household were associated with
height. Poor children are often from large households and,
as would be expected, larger households were associated
with lower attained height. Data from developed and
developing countries report that socio-economic status
contributes substantially to variance in height'**°. How-
ever, only 2% of the variance in height-for-age of young
adolescents was explained by socio-economic variables.

BMI (under- and overnutrition)
Mean BMI of adolescent boys and girls was within the
normal weight category (50th—75th percentiles) of the
NCHS references'”. However, 8.7% of adolescents had a
BMI value below the 5th percentile and undernutrition
was higher among boys. This level of undernutrition was
much lower than the prevalence rates in other developing
countries such as 10—18 year olds in India (53%), Nepal
(36%) and Benin (23%)° and adolescents 10—13 years in
China (18%)". Our finding of gender differences in
undernutrition in this study is similar to that observed
in other studies in less developed countries™>. Although
the prevalence of undernutrition was moderate, it is of
concern since undernutrition in adolescence may affect
mental, behavioural and emotional maturation®' =33

In the present study 19.3% of adolescents had
BMI=85th percentile, approaching the prevalence rates
of over 20% found in the USA®**, There are few reports on
the prevalence of overweight from other developing
countries but our results are strikingly different from the
prevalence among adolescents in China (4%)*. The
magnitude of gender differences in BMI=85th percentile
was significant, and agrees with other studies that report a
higher prevalence of overweight in girls®>. Dietz'*
suggests that adolescence is a critical period for the
development of obesity and gender differences in the
‘entrainment’ of obesity confer higher risks for females in
adulthood. Tt is of significance to note that in a recent
survey of adult Jamaicans, approximately 30% of women
and 7% of men were obese (BMI>30kgm 2. The only
indicator of social status that influenced BMI was the
number of <18 year olds in the household. As with height-
for-age, the percentage variance in BMI explained was
small. Characteristics such as health-related behaviours
and psychological variables that were not measured in this
study may partially explain the differential in overweight.

Higher birth weight was predictive of higher height
and BMI. The observation that birth weight predicted
weight and height is generally consistent with the results
of other studies in growth in later childhood®*®. Our
findings suggest that birth weight not only influences
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growth in the formative years, but also is extended to
early adolescence.

Our study revealed that similar factors were determi-
nants of under- and overnutrition among males only.
Overcrowding and parity (3 or more) influenced both
thinness and fatness. On the one hand, crowding
increased the risk of BMI<5th percentile and was also
protective of young adolescent boys being overweight
(BMI=85th percentile). These findings are plausible as a
large number of dependants in a household limits the
quality and quantity of household resources, including
food, available for each child, and is generally accepted
to be an index of poverty. Similar associations between
socio-economic variables and anthropometry were seen
in older adolescent girls (13—14 years) in Kingston®.

In our study, higher parity of the child’s mother was
associated with reduced risk of overnutrition and
undernutrition among boys. The inverse relation
between parity and undernutrition was somewhat
surprising as high parity is likely to be related to lower
social status and might be expected to be associated
with increased risk of undernutrition.

This study showed that low birth weight predicted
decreased risk of having BMI=85th percentile. The
intrauterine environment, as reflected in birth weight, has
been shown to exert effects extending to relative weight in
adults®”. However, the evidence supporting the relationship
is inconclusive, with some studies reporting that low birth
weight is associated with greater fatness®* while others
have not™*~%2 Our data must be viewed with caution, as the
number of low birth weight subjects was small.

In conclusion, almost 20% of young adolescents were
overweight (BMI=85th percentile) but undernutrition
remained an important nutritional problem. These
findings illustrate the nutrition transition that Jamaica is
undergoing, with the coexistence of undernutrition and
overnutrition. Thinness was more common among boys
whereas girls were more likely to be fat. The same
variables predicted over- and undernutrition among boys.
Lower social status was related to reduced risk of
overweight, similar to the case in other societies under-
going the epidemiological transition®®, and has not yet
reached the situation of industrialised countries in which
individuals of lower social status are at higher risk of being
overweight. The findings highlight the dilemma faced by
countries in transition, where preventative and rehabili-
tative intervention programmes need to address both
under- and overnutrition in adolescence.
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