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ABSTRACT

Objectives Malnutrition remains a major problem among
adolescents worldwide, but the types of nutritional problem
impacting this group are changing significantly. This study
aims to describe and analyse the trends in nutritional
status and related epidemiological characteristics of 10 to
19 years old adolescent girls over time (2001 to 2018) in
Bangladesh.

Methods We extracted data from the Diarrhoeal Disease-
Surveillance System of the International Centre for
Diarrhoeal Disease Research Bangladesh. We performed
x” test for trend to test for statistical significance of the
changing trends of undernutrition and overnutrition among
the study participants. Multivariable logistic regression
model was fit to measure the strength of association,
reported as adjusted OR (aOR) and corresponding 95% Cls.
Results A total of 1224 and 628 adolescent females
attended urban and rural treatment facilities, respectively,
between 2001 and 2018. The proportion of stunting and
thinness decreased substantially, whereas overweight has
been observed to increase (1.7% to 7.4%, p<0.001) over
the study period. Factors independently associated with
stunting were illiteracy (aOR 2.39, 95% Cl (1.68 to 3.39),
p<0.001), monthly family income of less than US$100
(a0OR 1.54,95%ClI (1.25 to 1.9), p<0.001) and family
belonging to poorest wealth quintile (aOR 1.45, 95% Cl
(1.13 to 1.87), p=0.004). Younger participants (aOR 2.69,
95%Cl (2.10 to 3.45),p<0.001), rural participants (aOR
1.71 95% Cl (1.23 t0 2.38),p<0.001), longer hospital stay
(@0OR 1.52,95%Cl (1.16 to 1.98), p=0.002) and monthly
family income less than US$100 (aOR 1.44, 95%Cl (1.09
to 1.89), p=0.009) were significantly associated with
thinness. Conversely, overweight/obesity was associated
with monthly family income more than US$100, duration of
diarrhoea and rural participants.

Conclusion Undernutrition in adolescent girls has
decreased with time, but the burden of overweight has
increased. Higher literacy and better wealth status were
found to be associated with the improved nutritional status
of the participants.

INTRODUCTION

Nutrition is a basic human need and prereg-
uisite for a healthy life. Adequate nutrition
is indispensable in every phase of life, and
adolescence is the only time in life besides
early infancy when the velocity of growth
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Strengths and limitations of this study

» A strength of the study is that we have followed an
unbiassed systematic sampling of patients seeking
diarrhoeal treatment.

» Most of the surveys reported on adolescent girls
studied those aged 15 years or older. Our study has
included adolescent girls of aged 10 to 19 years as
defined by WHO.

» A limitation is that we used Body Mass Index (BMI)
as the only measure of overweight. BMI does not
distinguish between body fat and lean body mass.
However, BMI is a WHO-prescribed indicator of nu-
tritional status measurement that is internationally
accepted.

» The analyses described were limited by the avail-
ability of information and may not be nationally
representative.

increases." The WHO defines adolescents as
individuals in the 10 to 19 years age group.”
In girls, more than 20 per cent of adult height
is attained and up to 50per cent of adult
weight is gained in adolescence. During this
age period, poor nutrition affects adult body
size, which results in shortness or thinness.?
On the other hand, over nutrition in adoles-
cents is associated with chronic disease and
mortality in later part of life.* During adoles-
cence, optimum nutrition puts an added
importance on women’s health as it is rele-
vant to maternal nutrition. Adolescent preg-
nancy poses substantial risks for maternal and
infant outcomes.” Furthermore, pregnancy
in adolescence will slow and stunt a girl’s
growth,’ reinforcing the ‘intergenerational
cycle' of malnutrition.

The double burden of malnutrition is the
coexistence of overnutrition and under-
nutrition at all levels of the population. In
low-income and middle-income countries,
undernutrition and overnutrition are co-oc-
curring among different population groups,
and the driving force behind the shift is
rapid increase in economic development,
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globalisation and urbanisation, leading to tremendous
changes in lifestyle mainly by changes in diet and phys-
ical activity.” The phenomenon is also present among
the adolescents. In some countries, nearly half of all
adolescents are stunted, which means their physical and
cognitive development has been restricted because of
inadequate nutrition.” South Asia reports the highest
prevalence of underweight. Overweight or obesity (Body
Mass Index Z score (BMI Z)>2) is also highly prevalent in
many regions, for example, Latin America and the Carib-
bean have the highest regional prevalence of overweight
in both rural and urban settings among the adolescents.”
As for Bangladesh, malnutrition in adolescents has been
a major public health problem over the years. There are
about 29.5million adolescents in Bangladesh and about
14.4million of them are girls, which makes up nearly one-
fifth of the total population.'

According to Bangladesh Demographic and Health
Survey (BDHS) 2014, 31 per cent of 15 to 19 years aged
adolescent girls are undernourished (BMI <18.5) in the
country.'' Previous demographic health surveys have
also reported the nutritional status of 15 to 19 years old
adolescent females but, except BDHS 2004, but none of
the surveys reported about 10 to 14 years age group. So,
there is limited evidence on changing trends of nutri-
tional status of adolescent girls 10 to 19 years old over
the years and any observed urban-rural differentials in
these changing trends. Hence, the present study was
conducted to measure the changing trends in nutritional
status and any linked epidemiological characteristics
using the recommended anthropometric indicators in
the rural and urban community in Bangladesh. Exploring
the differences and associated risk factors could provide
policy makers with a great platform for implementing
nutrition interventions for this vulnerable population.

METHODS

Study setting and source of data

Data for this analysis was extracted from the Diarrhoeal
Disease Surveillance System (DDSS) of the International
Centre for Diarrhoeal Disease Research, Bangladesh
(icddr,b). It has been providing care and treatment to
a large number of patients for a long period of time.
icddr,b has two diarrhoeal disease treatment facilities:
one in urban Dhaka (Dhaka Hospital) and the other in
rural Matlab (Matlab Hospital). icddr,b established the
DDSS at the Dhaka Hospital in 1979, which systematically
sampled 2% of all patients since 1996. This system collects
information such as age, sex and socio-demographic
status, clinical characteristics and aetiology of diarrhoea
among presenting patients. The Matlab Hospital DDSS
is part of a larger Health and Demographic Surveillance
System (HDSS) created in Matlab subdistrict, a rural area
in east-central Bangladesh, in 1966. The rural Matlab
Hospital enrolled all patients coming from icddr,b HDSS
area. The database of DDSS also has information on the
nutritional status of this patient population, including

that of adolescent females that allows analysis of trends
over the decades. For the present study, relevant informa-
tion of adolescents coming to treatment facility each year
were collected and a total of 1852 adolescent girls (1224
at urban site and 628 at rural site) aged 10 to 19 years
was extracted from the DDSS for the period of 2001 to
2018. Details of year-wise samples are provided in online
supplemental file 1. Adolescent girls were enrolled in the
DDSS irrespective of their socio-economic status (SES)
and disease severity in both hospitals.

Assessment of nutritional status

Anthropometric measurements of adolescent females
(height and weight) were recorded. Weight was measured
to the nearest 100 g using a digital scale, and height was
determined using a locally constructed height scale with a
precision of 2mm. Trained research assistants performed
all nutritional status measurements following standard
procedures.'” These measurements were subsequently
compared with the WHO 2007 growth standards at the
time of data analysis.

Definitions
Provided in table 1.

Data analysis

Data were analysed using Statistical Package for Social
Sciences (SPSS) Windows (V.20.0; Chicago, Illinois) and
Epi Info (V.7.0, USD, Stone Mountain, Georgia). Char-
acteristics of the study population were described as
percentages. Principal component analysis (factor anal-
ysis) was performed to determine wealth quintiles (by
using household assets) for each time point separately
for each site, assuming that factor loadings for certain

Table 1 The definitions of stunting, severe thinness,
thinness, overweight and obese indices were based on the
WHO guidelines

Nutritional status

Definition by WHO
Height-for-age Z score (HAZ)
<-2.00 SD

Body Mass Index-for-age Z
score (BAZ) <-3.00 SD

Stunting

Severe thinness

Thinness Body Mass Index-for-age Z
score (BAZ) <-2.00 SD

Overweight Body Mass Index-for-age Z
score (BAZ) >+1.00 SD

Obese Body Mass Index-for-age Z

score (BAZ) >+2.00 SD
Other conditions Definitions used in the study
llliteracy

Income

Having no formal education

Cumulative monthly income

of household head (father)

and also mother; this was
converted into US$ by dividing
the monthly income by year-
specific conversion rate of US$

2
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<
. [
hggsehold assets may vary through .the years, m ascer Table 2 Characteristics of reported adolescent female o
taining the. overall tre.nd and association with nutritional participants from Dhaka Hospital (urban) and Matlab o
status2 at different points of observation. We performed Hospital (rural), Bangladesh, 2001 to 2018 o
the %~ test for trend to test for statistical significance in 3
. . . Overall =
changmg .trends and used. trend lines for uI'lflerstandmg Background characteristics n=1852 (%) g
the direction of the changing trends of nutritional status. — =
Percentage reduction was calculated by subtracting the Age distribution 3
first observation point from the last one, divided by the 10-15 years 646 (34.9) =
first observation point and multiplied by 100. To iden- 15-19 years 1206 (65.1) -
tify the' factor.s a§sociated wi.th stunting', Fhinness gnd Family size E
overweight, blva'rlable (unadjusted) logistic regression AU e B TS 24 738 (39.8) @
models were built separately for each of the outcomes. : =
All the independent variables showing a p<0.2 in the Number of family members <5 1114 (60.2) %
unadjusted models were considered in the multivariable Self-education for patients (for >15 years age) B
logistic regression model." Only the statistically signifi- No formal education 177 (14.2) ,?,
can.t (p<0.05) variable were retained in the final multi- Primary 316 (25.4) g
variable models presented here. Secondary 550 (44.2) §
i )
Patient and public involvement statement ngher/above. 202(16.2) 3
No patient or public were involved with the development Father’s education S
of the research question, designing the study, recruitment No formal education 983 (53.1) =
of participants, interpretation of the results, and none of Primary 383 (20.7) py
tEem will be involved while disseminating the findings of Secondary 276 (14.9) g
the paper. Higher secondary or above 208 (11.2) ‘E)
Mother’s education S
[y
No formal education 1120 (60.5) o
RESULTS , . Primary 407 (220) g%
A total of 1852 adolescent girls (1224 at urban site and Seconda 236 (12.7) e
628 at rural site) were enrolled. Nearly two-third of these - v . a8
adolescents were between 15 and 19 years old. Mean age of Higher secondary or above 88 (4.8) 78
the participants was 15.6 (£2.9SD) (data not presented). Wealth Index =
Proportion of adolescents from families having a size of Poorest 400 (21.6) 3
more thlaél ﬁvi;nembers Vx(fias Zr(;und 40 per cleilg Iliteracy Lower middle 341 (18.4) =
among 15 to 19 years aged adolescents was 14.2 per cent. : S
Both paternal and maternal illiteracy were above 50 per Middle . 356 (19.2) %
cent. Almost half of the adolescents had a monthly family Upper middle 387 (20.9) S
income of less than US$100. Around 40 per cent of the Richest 368 (19.9) 2
adolescents belonged to lower middle and poorest wealth Monthly family income El
quiptile. Mlost ofdthe gd(')lesctf:nht girl(s7;488(.71)%d) .uske non- Income <US$100 910 (49.1) §
sanitary toilet, and majority of them (77.8%) drink water 2
without boiling. Around 81.5per cent of the adolescents In.cor'ne >US$100 942 (50.9) S
sought care with some or severe dehydration. Among Sanitation 5
the enrolled study participants, 40 per cent were stunted, Use non-sanitary toilet 891 (48.1) =
20 per cent were thin and 3.6 per cent were overweight or Use sanitary toilet 961 (51.9) S
Oblf'se . {a];leé). 2001 and 2018, th i Hater §
=2 t t tunt
1gures chween an ) € Sning Use unboiled drinking water 1440 (77.8) 5
proportion decreased from 49.5 per cent to 24.4 per cent . — c
(50.7% reduction) showing a downward trend line. The Use boiled drinking water 412 (22.2) =
proportion of thinness among adolescents was 27.5 per Duration of diarrhoea before arrival 2
centin 2001 to 2003, which gradually decreased to 15.7 per More than 1day 661 (35.7) g
cent in 2015 to 2918 (43% reduction). C.onver.sely, the Duration of hospital stay 9);
uptrend of overweight has been observed with an increase o4 h 485 (26.3 £
from 1.7 per cent to 7.4 per cent over the study period. ~fahours (26.3) z
Year-wise prevalence of stunting, thinness and overweight Stool contents 3
are provided in online supplemental file 2. Presence of mucus or blood or both 167 (9) T
Table 3: Logistic regression showing associated factors Diarrhoea in last 1 month 3(0.2) %
with stunting among 10 to 19 years adolescent girls Continued §
(=3
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Table 2 Continued

Overall

Background characteristics n=1852 (%)

Morbidity in last 14 days 479 (25.9)
Dehydration

Some/severe 1509 (81.5)
Malnutrition

Stunting 716 (40.5)

Thinness 348 (19.7)

Overweight 63 (3.6)

reporting to the Dhaka Hospital (urban) and Matlab
Hospital (rural), Bangladesh, 2001 to 2018.

Figures 1-3: Between 2001 and 2018, the stunting
proportion decreased from 49.5 per cent to 24.4 per cent
(50.7% reduction) showing a downward trend line. The
proportion of thinness among adolescents was 27.5 per
centin 2001 to 2003, which gradually decreased to 15.7 per
cent in 2015 to 2018 (43% reduction). Conversely, the
uptrend of overweight has been observed with an increase
from 1.7 per cent to 7.4 per cent over the study period.
Year-wise prevalence of stunting, thinness and overweight
are provided in online supplemental file 2.

During 2001 to 2018, illiteracy of the participants aged
15 years and more, maternal and paternal illiteracy and
monthly family income less than US$100, poorest wealth
quintile, use of non-sanitary toilet and unboiled drinking
water were significantly associated with stunting. Multi-
variable logistic regression showed association between
illiteracy (adjusted OR (aOR) 2.39, 95% CI (1.68 to 3.39),
p<0.001), monthly family income of less than US$100
(aOR 1.54, 95% CI (1.25 to 1.90), p<0.001) and family
belonging to poorest wealth quintile (aOR 1.45, 95% CI
(1.13 to 1.87), p=0.004) remained significantly associated
with stunting (table 3).

As for thinness, in the bivariate analysis, we found that
older participants (aged 15-19 years), monthly family

=&-Stunting

24.4

—+—Thinness

Figure 2 Changing trend of thinness among 10 to 19 years
adolescent girls reporting to the Dhaka Hospital (urban)

and Matlab Hospital (rural) of the International Centre for
Diarrhoeal Disease Research, Bangladesh (2001-2018).

income less than US$100, poorest wealth quintile, use
of non-sanitary toilet and use of unboiled drinking water
showed positive association during the same period.
Participants who were hospitalised for more than 24
hours, and those who reported to the rural hospital were
significantly associated with thinness. In the multivari-
able regression model, we found that older adolescents
(aOR 2.69, 95% CI (2.10 to 3.45),p<0.001) and monthly
family income less than US$100 (aOR 1.44, 95% CI (1.09
to 1.89), p=0.009) were significantly associated with thin-
ness. Rural participants were 1.71 times at higher risk of
thinness than the urban participants. The odds of thin-
ness were 1.52 times higher who were admitted in the
hospital for more than 24 hours (aOR 1.52, 95% CI (1.16
to 1.98),p<0.002) (table 4).

Table 5: Families having income more than US$100
were three times more likely to become overweight (aOR
3.00, 95% CI (1.46 to 6.15), p=0.003). The duration of
diarrhoea was found to be significantly associated with
overweight (aOR 1.96, 95% CI (1.17 to 3.29), p=0.011).
Like thinness, rural participants were 2.76 times (aOR
2.76, 95% CI (1.33 to 5.73), p=0.006) more likely to be
overweight than their urban counterparts.

=o—0Overweight

7.4

OFRP NWRUON®OWO
T TR SR TR TR T T T |

Figure 1 Changing trend of stunting among 10 to 19 years
old adolescent girls reporting to the Dhaka Hospital (urban)
and Matlab Hospital (rural) of the International Centre for
Diarrhoeal Disease Research, Bangladesh (2001-2018).

Figure 3 Changing trend of overweight among 10 to 19
years old adolescent girls reporting to the Dhaka Hospital
(urban) and Matlab Hospital (rural) of the International Centre
for Diarrhoeal Disease Research, Bangladesh (2001-2018).
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Table 3 Logistic regression showing associated factors with stunting among 10 to 19 years adolescent girls reporting to the
Dhaka Hospital (urban) and Matlab Hospital (rural), Bangladesh, 2001 to 2018

Stunting
Unadjusted Adjusted

Factor Category OR 95% Cl Pvalue OR 95% ClI P value

Age distribution 15-19years 0.88 0.72t0 1.07 0.21 - - -

Self-education for adolescents aged No formal 2.81 2.02 to0 3.93 <0.001 2.39 1.68 to 3.39 <0.001

>15 years education

Maternal education No formal 1.46 1.20t0 1.7 <0.001 - - -
education

Paternal education No formal 1.44 1.19t0 1.75 <0.001 - - -
education

Number of family members Family 1.03 0.85t0 1.25 0.793 - - -
member >5

Monthly family income Income 1.84 1.52t02.23 <0.001 1.54 1.25t0 1.90 <0.001
<US$100

Wealth quintiles Poorest 1.58 1.30to 1.92 <0.001 1.45 1.1310 1.87 0.004
wealth quintile

Sanitation Use of non- 1.32 1.09 to 1.60 0.004 - - -
sanitary toilet

Drinking water Use of 1.41 11210 1.78 0.003 - - -
unboiled
drinking water

Duration of diarrhoea >1day 0.94 0.77 to 1.14 0.506 - - -

Duration of stay in hospital >24hours 1.14 0.92 to 1.41 0.243 - - -

Study site Rural 1.11 0.91 to 1.36 0.314 - - -

Stunting=Height-for-age Z score (HAZ) <-2.00SD.

DISCUSSION

In the absence of any recent data regarding the nutri-
tional status of 10 to 19 years old Bangladeshi adoles-
cent female, our secondary analysis of data highlights
the extent of changes in nutritional status in terms of
stunting, thinness and overweight and its changing
trend. We observed significant improvements in stunting,
underweight and thinness over the study period. We also
analysed the data to report the changing trend in nutri-
tional status of adolescent females from rural and urban
Bangladesh, which showed that both stunting (p=0.03)
and thinness (p=0.05) has decreased over the last two
decades while overweight prevalence has increased over
the time (p<0.001). According to BDHS data, undernour-
ishment has decreased from 34 per cent to 19 per cent
that is a 44 per cent reduction which is similar to our find-
ings (43%). Overweight and obesity has increased from
9per cent in 2004 to 24 per cent in 2014,"" which is much
higher than our observations.

The reason might be due to the different tools used
to diagnose thinness and overweight. While BDHS used
BMI (kg/mQ), we used the more accurate BMI Z score,
relative weight measures adjusted for adolescent age
and sex to determine their nutritional status.' Identi-
fied factors associated with stunting (p=0.003) and thin-
ness (p=0.001) were unboiled water source of drinking
water. A study conducted in North Ethiopia among
adolescent school girls reported similar findings."* Use of

non-sanitary toilet was associated with stunting (p=0.004)
and thinness (p<0.001). This is due to household poverty
and poor access to improved sanitation facilities that are
still low in Bangladesh, around 61 per cent.'®

Our study observed that the overall burden of stunting
in adolescent girls living in both urban and rural areas
were similar, respectively. One study conducted on adoles-
cent female factory workers aged 14 to 19 years back in
2005 revealed that, the prevalence of stunting defined
as height for age below 8™ percentile of National Center
for Health Statistics growth reference values defined by
WHO was not comparable with our findings, 65 per cent
compared with our observation of 40.5per cent.'® This
difference in observation may be due to several reasons;
improved SES, better access to healthcare and enhanced
literacy. A Study in Khagrachari District, tribal living in
the hilly area in Bangladesh showed that 33.3 per cent of
adolescent girls were severely stunted.'’

Following multivariable analysis with logistic regres-
sion, low self education (OR=2.39; 95% CI (1.68 to 3.39);
p<0.001) and monthly family income of less than US$100
(OR=1.54; 95% CI (1.25 to 1.90); p<0.001) were associ-
ated with stunting. Although between 2014 and 2017, the
proportion of women aged 15 to 49 years who completed
secondary education increased from 14 per cent to 17 per
cent'? still we have 14 per cent of the adolescent girls with
no formal education. Encouraging female education may
improve healthcare-seeking behaviour and the better use
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Table 4 Logistic regression showing associated factors with thinness among 10 to 19 years adolescent girls reporting to the
Dhaka Hospital (urban) and Matlab Hospital (rural), Bangladesh, 2001 to 2018

Thinness
Unadjusted Adjusted

Factor Category OR 95% Cl Pvalue OR 95% ClI P value

Age distribution 15-19 years  2.87 2.26 to 3.64 <0.001 2.69 2.10t0 3.45 <0.001

Self-education for adolescents aged >15 No formal 1.26 0.86 to 1.85 0.238 - - -

years education

Maternal education No formal 0.81 0.64 to 1.03 0.085 - - -
education

Paternal education No formal 1.01 0.80to 1.28 0.931 - - -
education

Number of family members Family 1.15 0.91 to 1.46 0.256 - - -
member >5

Monthly family income Income 1.6 1.26 t0 2.03 <0.001 1.44 1.09 to 1.89 0.009
<US$100

Wealth quintiles Poorest 1.98 1.54 10 2.55 <0.001 - - -
wealth quintile

Sanitation Use of non- 1.77 1.39t02.24 <0.001 - - —
sanitary toilet

Drinking water Use of 1.66 1.221t02.25 0.001 - - -
unboiled
drinking water

Duration of diarrhoea >1day 0.89 0.70to 1.15 0.398 - - -

Duration of stay in hospital >24 hours 1.72 1.183t02.22 <0.001 1.52 1.16t0 1.98 0.002

Study site Rural 2.07 1.63 to 2.64 <0.001 1.71 1.23t0 2.38 0.001

Thinness=Body Mass Index-for-age Z score (BAZ) <-2.00SD.

of health services and ultimately reduce stunting and its
consequences. Across the population, in 2014, children
in the poorest wealth quintile were 2.5 times more likely
to be stunted."” We have also found poorest wealth quin-
tile (OR=1.45; 95% CI (1.13 to 1.87); p=0.004), was the
major contributory factor to stunting. Alam et al analysed
the data from the National Nutrition Programme 2004
and observed thinness among the rural adolescent girls
and observed 26per cent of the study population was
thin, which is exactly similar to our observation (25.6%)
in the year 2005.”” Our analysis compared undernour-
ished adolescent girls living in urban and rural areas.
The odds of thinness (OR=1.71; 95% CI (1.23 to 2.38);
p=0.001) and overweight (OR=2.76; 95% CI (1.33 to
5.73); p=0.006) were higher among the adolescent girls
residing in rural area compared with urban area. This
may be due to differentials in the household economy
and adolescent literacy between rural and urban areas,
still remaining potential challenges to development.”!
The finding was opposite to what Akhter et al reported in
a study back in 2013. They more often found severe thin-
ness among urban adolescents than their rural counter-
parts. The reason behind this may be due to the different
characteristics of the study population. While our study
analysed data obtained from hospital attending patients,
Akhter et al* conducted the study among adolescents
from low-income and middle-income families in urban
and rural settings. People living in low resource setting

in urban areas or slums are generally deprived of essen-
tial healthcare. The odds of thinness were 2.69 times
higher among adolescent girls in the late adolescent
stage than adolescent girls in the early adolescent stage
(OR=2.69; 95% CI (2.10 to 3.45); p<0.001). However,
thinness was reported more often in early adolescents by
the studies conducted among adolescent school girls in
North Ethiopia and India."* * This might be due to the
increased growth spurt with a sudden increase of height
during the early stage of adolescence compared with late
adolescence.

Protein, iron and calcium are also crucial for growth
spurt and skeletal development in adolescence. Sixty per
cent and more of school girls aged 10 to 16 years in Dhaka
city (urban site) consume protein, iron and calcium less
than 75per cent of the recommended daily allowance
for age.”” Besides, in Bangladesh, 54 per cent of women
of reproductive age (10-49 years old) consume inade-
quately diverse diets (of fewer than five food groups).**

The global prevalence of obesity nearly tripled between
1975 and 2016. Overweight and obesity are linked to
more deaths worldwide than underweight.” Studies
indicated an increasing trend in childhood obesity over
time among Bangladeshi children.”® We also looked at
the extent of overnutrition among this age group, and
we found that 3.6 per cent of the participants were over-
weight defined as BMI Z score being more than +2.00.
A study conducted in China reported 8.3per cent
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Table 5 Logistic regression showing associated factors with overweight among 10 to 19 years adolescent girls reporting to
the Dhaka Hospital (urban) and Matlab Hospital (rural), Bangladesh, 2001 to 2018

Overweight
Unadjusted Adjusted

Factor Category OR 95% ClI Pvalue OR 95% CI P value

Age distribution 15-19years 0.93 0.551t0 1.57 0.789 - - -

Self-education for adolescents aged No formal 0.48 0.15to0 1.55 0.219 - - -

>15years education

Maternal education No formal 0.28 0.17 t0 0.49 <0.001 - - -
education

Paternal education No formal 0.36 0.20 to 0.62 <0.001 - - -
education

Number of family members Family 0.86 0.51to 1.45 0.581 - - -
member >5

Monthly family income Income 5.53 2.79t0 10.94 <0.001 3 1.46 t0 6.15 0.003
>US$100

Wealth quintiles Poorest 0.47 0.28t0 0.78 0.004 - - -
wealth quintile

Sanitation Use of non-  0.34 0.19 to 0.62 <0.001 - - -
sanitary toilet

Drinking water Use of 0.69 0.40to 1.20 0.191 - - -
unboiled
drinking water

Duration of diarrhoea >1day 2.22 1.34 to 3.68 0.002 1.96 1.17 to 3.29 0.011

Duration of stay in hospital >24 hours 0.53 0.26 to 1.05 0.068 - - -

Study site Rural 2.07 1.63 to 2.64 <0.001 2.76 1.33t05.73 0.006

Overweight=Body Mass Index-for-age Z score (BAZ) >+1.00 SD.

prevalence of overweight and obesity among adolescents
which is much higher than our findings.?” Children and
adolescents in low-income and middle-income countries
are consuming energy-dense foods that are high in fat
and sugars; although these foods tend to be cheaper, they
are low in nutrient quality. The increasing prevalence of
obesity among adolescents worldwide can be explained
by widespread nutrition transitions to lipid-rich diets
and a decrease in physical activity.” Logistic regression
showed an increase in higher family income was signifi-
cantly associated with higher odds of being overweight
(3.00, 95% CI (1.46 to 6.15), p=0.003). Similar findings
were reported in another study conducted by Rahman et
al® Kamal et al analysed data from BDHS 2011, among
16273 participants aged 15 to 49 years, 2.9per cent of
the participants were obese,” which is similar to our
findings. A study conducted by Kurshed et alin 2010 indi-
cated that prevalence of overweight determined as BMI
>25.00 among adolescent females aged 10 to 18 years was
4.6per cent.” In the year 2011, Corsi et al reported that
in Bangladesh the nationwide prevalence of overweight
among women of 15 to 19 years age was 1.6% which was
found to be lower than our observation.”® This might be
explained by the time differential in data collection. As
the data was collected back in 2004 during demographic
and health survey, we can expect a steady rise in preva-
lence of overweight among the adolescent girls. In 2013,
23 per cent of women were overweight or obese (BMI at

or above 25kg/m®), an increase of 6percentage points
from 2011 in rural China.*® One interesting finding is
that duration of diarrhoea was associated with overweight
(aOR 1.96, 95%CI (1.17 to 3.29), p=0.011). Similar
result was reported in a National Health and Nutrition
Examination Survey among US adults, found positive
association between obesity and chronic diarrhoea.” A
birth cohort study conducted among 980 young adults
in Dunedin, New Zealand, also found positive associa-
tion between increased BMI and diarrhoea.™ Literature
also suggests that up to 8.5 per cent of obese and 11.5per
cent of severely obese individuals had chronic diarrhoea,
compared with 4.5per cent of normal-weight individ-
uals.”® This might be explained as obese participants are
more likely to ingest excess amounts of poorly absorbed
sugars, which can promote osmotic diarrhoea.” The find-
ings from the present study were comparable with the
global and the Asian context.”*

One of the limitations of the study was that data were
facility based as a result only those who sought care with
sickness have been included in the study. Information
gathered was based on recall of the participants; thus
subjected to bias. Those who were not included in the
sample and those cases that occurred at the community
and did not report to the facility have not been studied.
Additionally, healthy individuals had no space to be
included in analysable sample. Thus, results may not be
generalisable. However, capturing information over a
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longer period and using unbiassed systematic sampling
were the strengths of the study.

CONCLUSION

Our present data have reflected both successes and chal-
lenges. Although stunting and thinness among adolescent
girls are on the decline, overweight is increasing, which is
alarming. We have identified a few risk-factors and key-
factors: level of education, family income, wealth quintile,
rural participants and sanitation. Improvements of nutri-
tional status of adolescent girls could be an important step
towards breaking the vicious cycle of intergenerational
malnutrition. A sound national policy should be devel-
oped on adolescent nutrition. Nutrition intervention
should include nutrition education for adolescents and
should be accompanied by fully costed plans that include
estimates of the resources needed to implement the
interventions. NGOs (non-governmental organisations)
and other relevant actors should ensure rural settlements
are integrated into available nutrition services. We, there-
fore, recommend a scaling up of nutrition intervention to
address the double burden of malnutrition.
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