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Abstract

Objective: The present study aimed to investigate weight retention and body
composition in the postpartum period between adolescent girls and older
women.

Design: A prospective cohort study. Anthropometry and skinfold thickness
measurements were performed at the first antenatal visit and at 6 weeks post-
partum. An FFQ was administered at 6 weeks postpartum to explore the rela-
tionship between diet and postpartum weight retention.

Setting: Clinics at the University of the West Indies, Kingston, Jamaica.

Subjects: Recruitment included women aged 19 years and younger (adolescent
girls) and 20 years and older (older women).

Results: Three hundred and forty women were studied. Adolescent girls had
significantly lower measurements compared with the older women at the first
antenatal visit and at 6 weeks postpartum. Dietary intakes of energy and mac-
ronutrients were similar in both groups. Postnatal assessments showed that
adolescent girls retained more weight (P=0-003) and a greater percentage of
body fat (P<0-002) than older women. In multiple regression analyses, 0-982 kg
more fat mass was retained postpartum in the adolescent group compared with
the older women, while there was no significant difference in lean body mass
retained between the two groups.

Conclusions: Adolescent girls retained more weight postpartum and this was
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predominantly fat mass as opposed to lean body mass.

Obesity is an important risk factor for the development
of chronic adult diseases such as diabetes mellitus and
CHD. Pregnancy has frequently been cited as a con-
tributor to becoming overweight. Average postpartum
weight retention ranges from 0-5 to 3 kg; however, post-
partum weight retention appears to be highly variable
with some women retaining as much as 17-7 kg'". Factors
such as pre-pregnancy weight and excessive gestational
weight gain are strong risk factors for postpartum weight
retention®®. Studies suggest that women with the high-
est gestational weight gain and body fat (=30g fat/100 g
body weight at baseline) have the highest likelihood of
developing maternal obesity®.

Adolescent pregnancy has been associated with greater
gestational weight gain and may have continued accrual
of subcutaneous fat and increased risk of weight retention
postpartum®. The distribution of fat is also important.
Studies report that with central obesity, in contrast to
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absolute increase in weight, there is an increased risk of
overweight and obesity in later life®>.

Rossner noted that approximately 40 to 50% of female
patients reported that pregnancy had been important in the
development of their obesity'®. Pregnancy has been
regarded as an example of weight cycling. Weight cycling
refers to initial weight loss during dieting programmes with
subsequent regain after relapse. The increased weight gain
during and subsequent fall after pregnancy mimic an
interesting biological and ‘normal’ cause of such weight
cycling. Behavioural and metabolic consequences of such
repeated body weight cycling have generated much inter-
est”, with particular focus on repeated changes in body
weight as a risk factor for CHD and mortality®.

Numerous studies have indicated that mean body
weight and prevalence of obesity increase with each
pregnancy®™®. Whereas confirmation of earlier findings

is important, there is a need to further investigate the
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composition of the weight gained in pregnancy and the
factors influencing weight gain. In the present prospective
study, a cohort of adolescent girls and older women was
followed from their first antenatal clinic visit to 6 weeks
postpartum. Weight retention and body composition were
assessed in each group. It was hypothesized that the ado-
lescents were at a greater risk of postnatal weight retention.
Specifically, it was suggested that weight gained during
pregnancy would remain an important contributor to risk
of weight retention after accounting for the effects of
known weight-related factors such as parity, gestational age
at birth and demographic variables.

Experimental methods

The University Hospital of the West Indies (UHWD), Kingston,
Jamaica, is a 500-bed teaching hospital which offers
services and trains undergraduate and postgraduate students
in various disciplines in medicine. The Department of
Obstetrics and Gynaecology conducts antenatal clinics
which enrol pregnant women during the first trimester, at
approximately 8 weeks’ gestation. Antenatal clinics at UHWI
are well developed, have been in existence for more than
50 years and provide quality care to pregnant women. The
hospital records 2500 to 3000 deliveries per year.

Four hundred and twenty-five women attending their
first antenatal clinic at UHWI were informed about the
current prospective study, agreed to participate, and were
enrolled consecutively. The study enrolled two groups
of antenatal subjects: (i) females aged 19 years and
younger, referred to as adolescent girls; and (i) women
aged 20 years and older, referred to as older women.
Recruitment was restricted to presenting antenatal women
who were less than 15 weeks pregnant at their first clinic
visit, had a singleton pregnancy and did not have systemic
illnesses that included hypertension, diabetes mellitus,
collagen vascular disease or genetic abnormality such as
sickle cell disease. Gestational age was determined by the
last menstrual period and confirmed by an ultrasound
measurement performed at approximately 15 weeks’
gestation. Once written informed consent was obtained,
a questionnaire which queried information on demo-
graphics, socio-economic status, use of substances such as
cigarettes, alcohol, marijuana and cocaine, and menstrual
details was administered to all subjects. A socio-economic
score was calculated using education and occupation of the
mother and father, household possessions and a crowding
index (calculated as the number of habitable rooms in the
dwelling divided by the number of people living in that
dwelling). A higher score denoted better socio-economic
status. All subjects were followed from the first antenatal
visit to the 6-week postnatal clinic visit.

The study was approved by the Ethics Committee of
the University of the West Indies and subjects gave written
informed consent to participate in the study.
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Maternal anthropometry was performed at the first
antenatal visit and at the 6-week postnatal visit. These
measurements included maternal weight, which was
measured to the nearest 0-01kg using a Tanita digital
scale (CMS Weighing Equipment Ltd, London UK); height
to the nearest 0-1 cm using a stadiometer (CMS Weighing
Equipment Ltd); and biceps, triceps, suprailiac, sub-
scapular and mid-thigh skinfold thicknesses to the nearest
0-2mm using a Holtain skinfold calliper (CMS Weighing
Equipment Ltd). Blood pressure and urine analysis results
were obtained from antenatal records at the first antenatal
visit and at 25 and 35 weeks’ gestation.

Pregnancy-induced hypertension was defined as sys-
tolic blood pressure =140mmHg or diastolic blood
pressure =90 mmHg after 20 weeks’ gestation, in the
absence of proteinuria, in mothers who were not
chronically hypertensive and in whom blood pressure
returned to normal by one month after delivery'. Pre-
eclampsia was defined by the same blood pressure cri-
teria but with proteinuria. Proteinuria was defined by
dipstick as greater than or equal to 1+ proteinuria.

At the 6-week postnatal visit, the infant’s weight was
measured to the nearest 0-01kg using a Tanita model
1583 digital baby scale (CMS Weighing Equipment Ltd)
and crown-heel length was measured to the nearest
0-1cm using a Harpenden infantometer (CMS Weighing
Equipment Ltd). Head, chest, abdominal and mid-upper
arm circumferences were measured using a fibreglass
tape measure, and biceps, triceps, subscapular and
suprailiac skinfold thicknesses were also measured to the
nearest 0-2mm using a Holtain skinfold caliper (CMS
Weighing Equipment Ltd). Breast-feeding practices were
ascertained from the participants at the postnatal visit.

The contribution of diet was examined on a con-
venience sample of sixty older women and sixty adoles-
cents at 6 weeks postpartum to determine habitual dietary
intake. Habitual dietary intakes were obtained by a pre-
viously validated FFQ for the adult Jamaican popula-
tion'”. Interviewers were equipped with food models
and household utensils to help participants quantify the
food and beverages consumed.

Measurements were done on ten subjects prior to com-
mencement of the study to assess the reliability of mea-
surements within and between the two trained interviewers
who performed all measurements for the study.

Statistical analyses

Data are expressed as means and standard deviations.
Calculations to establish fat mass and fat-free mass or
lean body mass were performed using standard equa-
tions"®'” Using the independent Student’s ¢ test, differ-
ences between the two groups were identified. Multiple
linear regression analyses were used to ascertain the
extent to which sociodemographic and reproductive
factors contributed to weight retention in the adolescent
girls and older women. Statistical analyses were performed
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using the SPSS statistical software package version 11-0
(SPSS Inc., Chicago, IL, USA). Statistical significance was
achieved when P<0-05.

Results

Of the 425 participants, 361 (84-9%) subjects delivered at
UHWI. Forty-three (10-1%) had early pregnancy losses;
seventeen (4-0%) defaulted from the study for various
reasons (migration, attended other antenatal clinics due to
cost); there were two twin pregnancies (0-5%), both
occurring in the adolescent group; and two (0-5%) women
booked later than 15 weeks” gestation as confirmed by an
early ultrasound. Ninety-four per cent (340/361) of subjects
who gave birth at the hospital had a 6-week postnatal visit.
There was one neonatal death; and one neonate who was
still admitted to the Special Care Nursery at the time of the
6-week postnatal visit for stage 11 hypoxic ischaemic
encephalopathy. Nineteen mothers were not measured due
to changes made in the date of their visits to the postnatal
clinic. Antenatal clinic attendance was high in both groups
(greater than 96% of clinic visits), with each group record-
ing eight or nine visits throughout the study.

Maternal characteristics of the adolescent girls and
older women at the first antenatal visit are shown in
Table 1. One hundred and sixty-five women less than
20 years comprised the adolescent group and 175 women
20 years or older were enrolled as the older group. Age at
menarche and interval between menarche and pregnancy
were significantly lower in the adolescent group than in
the older women. Adolescent girls when compared with
their older counterparts had lower mean socio-economic
scores, thereby suggesting that they had a lower socio-
economic status (Table 1.
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At the first antenatal visit, adolescent girls had sig-
nificantly lower anthropometric measurements than older
women (Table 1). Older women were heavier and had
larger skinfold thicknesses than the adolescents. Fat mass
and lean body mass were examined in both groups, and
adolescent girls had significantly lower fat mass and lean
body mass at the first antenatal visit.

At the 6-week postnatal visit significant differences in
anthropometry and skinfold thickness between the ado-
lescent girls and the older women were seen, and also the
fat mass and lean mass were significantly lower in the
adolescents compared with the older women (Table 2).

The differences in weight, skinfold thicknesses, fat
mass and lean body mass at the first antenatal visit and the
6-week postnatal visit were examined between the ado-
lescent girls and the older woman. Despite having smaller
measurements antenatally and postnatally, the adolescent
girls retained more weight, percentage fat and fat mass
than the older women postpartum. There was no differ-
ence seen in lean body mass (Table 3).

Substance use during pregnancy among adolescent
girls and older women was low and was not significantly
different between the groups (cigarette smoking, 3-6%
v. 2:3%; alcohol intake, 9:7% v. 8:7%; marijuana, 4-2%
v. 1-1%, respectively). Neither adolescent girls nor older
women reported using cocaine.

Multiple regression analyses controlling for socio-
economic status, gestational age at birth and age at
menarche showed that adolescent girls retained sig-
nificantly greater fat mass (0-982kg more) postpartum
than the older women. There was no significant differ-
ence in the lean body mass retained in the two groups.

Dietary assessments revealed that intakes of energy and
macronutrients were similar in both groups (data not
shown). Among adolescent girls the mean daily energy

Table 1 Maternal characteristics at the first antenatal visit: women aged 19 years and younger (adolescent girls) and 20 years and older
(older women) attending clinics at the University of the West Indies, Kingston, Jamaica

Adolescent girls (n 165)

Older women (n 175)

Variable Mean SD Mean SD P
Age at menarche (years) 12:5 1-3 13-1 1-6 <0-0001
Gestational age (weeks) 10-7 1-8 9-9 15 <0-0001
Parity 0-3 0-5 1-3 1-3 0-01
Socio-economic score 44-6 4-4 48-9 3-4 <0-0001
Age (years) 17-7 1-3 28-3 5-4 <0-0001
Weight (kg) 60-3 12-4 69-3 13-9 <0-0001
Height (cm 162-8 5-8 164-0 5-6 0-054
BMI (kg/m?) 22-7 4-3 257 4-8 <0-0001
Mid-upper arm circumference (cm) 266 3-8 297 4.2 <0-0001
Skinfold thickness (mm)
Biceps 7-8 41 10-0 5-1 <0-0001
Triceps 14-9 5-6 19-6 7-2 <0-0001
Suprailiac 14-4 6-5 17-9 7-5 <0-0001
Subscapular 155 6-9 221 9-1 <0-0001
Mid-thigh 24-8 8-1 31-0 8-8 <0-0001
Percentage fat (%) 25-8 5-1 30-9 5-8 <0-0001
Fat mass (kg) 16-1 6-5 22-0 7-8 <0-0001
Lean body mass (kg) 44-2 6-4 471 6-5 <0-0001
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Table 2 Maternal characteristics at the 6-week postpartum visit: women aged 19 years and younger (adolescent girls)
and 20 years and older (older women) attending clinics at the University of the West Indies, Kingston, Jamaica

Adolescent girls (n 165)

Older women (n 175)

Variable Mean sD Mean SD P
Weight (kg) 63-5 12.7 711 131 <0-0001
Height (cm) 162-6 5-8 163-9 5-6 0-04
BMI (kg/m?) 24-0 4-4 26-4 4-5 <0-0001
Mid-upper arm circumference (cm) 27-0 37 29-4 3-9 <0-0001
Skinfold thickness (mm)
Biceps 7-8 36 8-8 4-2 0-03
Triceps 15-2 5-4 18-8 6-2 <0-0001
Suprailiac 15-0 6-7 18-4 6-9 <0-0001
Subscapular 16-5 6-7 20-8 7-4 <0-0001
Mid-thigh 26-7 81 31-8 81 <0-0001
Percentage fat (%) 26-4 5-0 30-7 4.9 <0-0001
Fat mass (kg) 17-2 6-5 22-2 7-2 <0-0001
Lean body mass (kg) 45-9 6-7 48-7 6-8 <0-0001

Table 3 Change in maternal characteristics between the first antenatal visit and the 6-week postnatal visit: women aged 19 years and
younger (adolescent girls) and 20 years and older (older women) attending clinics at the University of the West Indies, Kingston, Jamaica

Adolescent girls (n 165)

Older women (n 175)

Variable Mean sD Mean SD P
Weight (kg) 3-1 4-2 1-7 4-3 0-003
Height (cm -0-2 0-1 -0-3 0-6 0-692
BMI (kg/m?) 1-3 1-6 0-7 1-6 0-001
Mid-upper arm circumference (cm) 0-4 1-3 -0-3 15 <0-0001
Skinfold thickness (mm)
Biceps —0-02 2:4 -1-2 3-3 <0-0001
Triceps 0-5 29 -0-7 41 0-002
Suprailiac 0-8 3-8 0-5 5-0 0-492
Subscapular 11 3-5 -1-3 4.8 <0-0001
Mid-thigh 21 5-0 0-7 5.7 0-03
Percentage fat (%) 0-7 2:4 -0-2 29 0-002
Fat mass (kg) 1-2 2:4 0-2 3-2 0-002
Lean body mass (kg) 1-8 2:0 15 1-7 0-187
intake was 10623 (sp 3130) kJ (2539 (sp 748) kcal), while Discussion

older women reported intake of 10435 (sp 2632) kJ (2494
(sp 629) kcal). Both groups reported a similar percentage of
energy from protein (adolescent girls, 13-3 (sp 2-3) %; older
women, 13-5 (sp 1-8) %), carbohydrate (adolescent girls,
61-1 (sp 5-7) %; older women, 60-9 (sp 6-1) %) and fat
(adolescent girls, 29-5 (sp 4-2) %; older women, 29-5 (sD
4-7) %). Energy and macronutrient intakes were within the
Dietary Allowances for the Caribbean recommendations™® .

Similar proportions of both groups developed compli-
cations of pregnancy. Three adolescents developed hyper-
tension in pregnancy and five developed pre-eclampsia,
among the older group, four women developed hyper-
tension in pregnancy and twelve had pre-eclampsia. These
differences were not statistically significant.

Assessments of infants at 6 weeks showed no sig-
nificant differences in anthropometry between the two
groups. Almost one-half of the adolescent girls (487 %)
and just over half of the older women (53-0%) reported
exclusive breast-feeding at 6 weeks postpartum (P=
0-44). Breast-feeding had no influence on weight at
6 weeks postpartum (data not shown).
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The present paper reports on postnatal weight retention
in adolescent and older pregnant women and the com-
ponent of weight associated with this weight retention.
Adolescents retained more weight postnatally than older
women despite their lower absolute values at the first
antenatal and the 6-week postpartum visits. Adolescents
retained significantly higher percentage body fat and fat
mass than their older counterparts but had similar lean
body mass postnatally.

Both groups received similar exposures to health care.
Adolescents and older women had eight or nine clinic
visits during the study period, thus removing suggestions
of treatment bias such as better nutritional counselling in
one group. The educational and occupation status of
women in this cohort, which were used to create the
socio-economic score, were similar to Jamaica’s national
figures. These demographic characteristics suggest that
our findings could be generalized to the population. We
used the equations of Durnin and Rahaman and Siri to
assess changes in body fat in the present study. The capacity
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of these equations to assess body fat in pregnancy has lim-
itations, but they have been used previously to produce valid
estimates of body composition during reproduction?”.

Adolescent pregnancy in Jamaica, as elsewhere, is a
major health concern. Jamaica still has one of the highest
incidences of adolescent pregnancy in the Caribbean.
The birth rate for 15- to 19-year-olds was 108 births per
1000 women in the 1990s*" and despite decreasing to
65 births per 1000 women in the period 2002-5% | is still
high. In Jamaica, 40% of women less than 20 years old
have had at least one pregnancy?>.

Age at first pregnancy has been cited as an important
risk factor for obesity*". The association between age at
first pregnancy and weight retention has not been con-
sistent in the literature. Gunderson et al. showed that an
interval of less than 8 years between age at menarche and
age at first pregnancy is a predictor for the development
of postpartum obesity*>. Similar results were reported by
Kac et al., who showed that women who gave birth for
the first time before age 23 years had 2-8 times greater risk
of retaining 7-5kg or more during the postpartum per-
i0d®® . In the present study, the age at menarche was
significantly lower in the adolescent group compared
with the older group of women (12-5 and 131 years,
respectively; P<0-0001) and the adolescent girls had a
shorter interval between menarche and pregnancy
(approximately 5 years). The present findings are con-
sistent with other studies showing that short spacing
between menarche and pregnancy increases the risk of
excess weight gain in the postpartum period. If indeed
the adolescents are at a higher risk of weight retention
after pregnancy, which in turn is a risk for obesity in later
life, the higher incidence of adolescent pregnancies in
Jamaica may contribute to the increasing prevalence of
obesity in women. It is also reasonable to assume that
adolescents who are starting their reproductive lives at
an earlier age are predisposed to higher parity and hence
the likelihood to gain excess weight at an earlier age. If
pregnancy is a model for weight cycling which is asso-
ciated with an increased risk of metabolic disease and
obesity, then it can be concluded that teenagers are at
greater risk for chronic adult disease.

It may be argued that growth continues in adolescence
and increases in weight may reflect overall growth. In our
study, the component of weight that was retained post-
partum was fat mass and not lean mass. The reason for
this increase in weight and fat mass in the adolescents is
not clear. However, it is of interest to note that the find-
ings are consistent with the animal model which showed
that growing pregnant rats retained a greater proportion
of gestational weight at 4-6 weeks after birth®”. Elevated
gestational weight gain has been cited as the most
important factor contributing to increased weight reten-
tion®3" This increased weight gain was also seen in
the current study, with the adolescents retaining more
weight than the older women. An increase in gestational
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weight gain has been previously reported among ado-
lescents and suggests that attainment of adequate weight
and lean body mass in pregnancy impacts positively on
birth size 323

The dietary intakes of the adolescent girls and older
women were similar and may not account for the differ-
ence observed in weight retention postpartum. Ohlin and
Rossner showed that postpartum weight retention was
more affected by change in lifestyle during pregnancy
and more so after pregnancy?.

In conclusion, the current study demonstrates that
adolescent girls had greater weight retention than older
women in the postnatal period, which was predominantly
fat mass. Our findings suggest that adolescents may be at
greater risk for the development of obesity in later life,
which may contribute to the increasing incidence of
obesity in this population. Strategies should be developed
to address this important public health issue.
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