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Abstract

Background: Double burden of malnutrition reflects the co-existence of both under nutrition and obesity at individual, household or community levels.
Aims: To assess the prevalence and determinants of overweight and obesity among in-school adolescents aged 15 years from Harare, Zimbabwe. Subjects
and Methods: A cross-sectional study was conducted in two schools, involving 111 Form three learners. A structured interviewer administered questionnaire
was used to collect quantitative data. Blood glucose and blood pressure levels were determined using a glucometer and sphygmomanometer. Anthropometry
indicators were assessed using the WHO standard procedures. Data was analyzed using SPSS version 20. Ethical clearance was obtained from the Medical
Research Council of Zimbabwe (MRCZ/B/1876). Results: The prevalence of overweight and obesity was 5.4 % and short stature (stunting) affected 13.5
%. Majority (91.1 %) of the learners had adequate nutrition knowledge score. In this study 9.9 % learners were pre-diabetic and 51.4 % had elevated blood
pressure (BP). There was a significant association between overweight and obesity; and waist circumference (p < 0.001). Among the learners that were
overweight, 83.3 % also had higher waist circumference. Conclusions: Overweight and obesity and short stature coexisted among adolescents in this setting,
confirming presence of double burden of malnutrition. In addition, girls had central obesity thus at increased risk of cardiovascular diseases. Therefore, at

policy and pragmatic levels there is need for a multi-sectoral response to address malnutrition in all its forms in this age group.
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. is second only to that in the first year of life and this physical
1 Introduction

growth occurs concomitantly with dramatic cognitive and

: 6 .
Over-weight and obesity are huge public health issues considering psychosocial changes ©. However; to date, adolescents have been

largely neglected in the public health agenda 8.

that its consequences include hypertension, diabetes mellitus,

cardiometabolic diseases and some cancers which are leading The global burden of diseases project reported that the prevalence
causes of death worldwide !. The double burden of malnutrition of overweight and obesity had risen from 4 % to 18 % among
(DBM), is a state where under nutrition and over nutrition or diet adolescents, reflecting that this had doubled between 1990 to
related non-communicable diseases (NCDs) exist at the same time 2016 °. While in Zimbabwe, the prevalence of obesity in girls and
in individuals, households and whole populations; during the boys in this age group (15 — 19 years) was 17.2% and 2.3 %
stages of the life course 12 The health effects of the DBM are also respectively 1°. Whereas thinness of adolescent girls and boys was
two pronged with consequences of both under nutrition (impaired 13 % and 8.5 % correspondingly 1% 1.

childhood development and greater susceptibility to infectious

diseases), and overweight (increased risk of NCDs) 3. Poor Although the causes of the emerging problem of overweight and

nourishment in early life is associated with a higher risk of obesity obesity among adolescents remains largely unclear, dietary habits

and associated NCDs in adulthood 3. There is growing evidence such as lower and infrequent meals, breakfast skipping and higher

on the economic effects of the DBM, notably lost wages and intake of sugary beverages, snacks, cakes and red meat have been

productivity, as well as higher medical expenses 4. associated with overweight and obesity among children aged 6-17

years 24 Overweight in adolescents has been found to be
The World Health Organization (WHO) defines adolescents as associated with increased risk of developing NCDs 1516, Physical

individuals between the ages of 10 and 19 years 56, Although, activity plays a crucial role in preventing the development of
adolescence is a critical period for growth and development little overweight and obesity in young people and stemming its
is known about the health and r.nacrOf.:conomic effect.s of DBM on progression into young adulthood 7+ 8, Therefore, improving
adolescents from low- and middle-income countries (LMICs). nutrition knowledge can help them to adjust their eating and
However, an analysis of data from the global school-based student physical activity behaviors ' 2. Unfortunately, in low-income
health and health behavior in school-aged children surveys in 57 settings like Zimbabwe there are few studies reporting on health
low- and middle-income countries confirmed that DBM among and nutrition and physical activity indicators for school age
adolescents in LMICs is common 2. There are 1.2 billion children and adolescents “grey area” 2 %3, However, the limited
adolescents, worldwide and nearly 90 % live in developing evidence reveals an emerging concern of obesity that coexists with
countries 7. The remarkable growth that occurs in adolescent time the traditional problem of food insecurity and undernutrition.
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This gap in knowledge cripples any attempts by government to
craft relevant policies and/or interventions. Therefore, this study
was designed to assess the prevalence and determinants of
overweight and obesity among in-school adolescents in selected
schools in Harare, Zimbabwe.

2 Material and Methods
2.1 Study design and setting

A cross sectional study was carried out in Harare province. Harare
has 232 high schools (government, n=72; private, n=162), with a
total of 170 935 learners 24 In Harare province, 46.1% of the
schools have a school feeding program and health clubs. The
schools have 81.2 % trained teachers 2%, The study was initially
designed to be completed in eight schools from various areas of
Harare province. However, the COVID-19 pandemic outbreak
and associated lockdowns in Zimbabwe occurred after the start of
the survey, and only two schools completed the survey. The two
schools, namely Mount Pleasant High School and Tafara 1 High
School representing the low- and high-density settings in Harare
respectively. One of the schools involved in this study is located in
low-income settings of Harare where food insecurity is elevated
(46 %) and 12.6 % of children do not attend school .

2.2 Subjects, sampling and sample size
determination

The study had conditional approval by the ministry of education
in Zimbabwe to only target form three learners. These participants
were selected using systematic random sampling method. An
inclusion criterion of 14 — 16 years was used, given the varying
nature of the age group enrolled for grade 1 in Zimbabwean
schools. The two schools were selected using the stratified random
sampling method by socio-economic zone. The strata included;
high density and low density. The sample size of 235 learners was
determined using a confidence level of 95 %, a confidence interval
of 0.05 margin of error and a population size of the total number
of the learners from the two selected schools 24 26. Only form three
learners who had signed consent by their parents or guardians, and
also assented to participate were included in the study. Due to the
COVID-19 induced lockdown in Zimbabwe, schools have been
closed since April 2020 %7 and this affected data collection efforts
in all the 8 targeted schools.

2.3 Data collection and tools

A mixed method approach was used to collect quantitative data
using a structured questionnaire for school learners and key
informant interviews (KIIs) for qualitative data from school
authorities. In addition, anthropometric measurements and blood
glucose and blood pressure measurements of the learners were
assessed using standard methods that are outlined in proceeding
sections.

2.4 Structured questionnaire

An interviewer-administered questionnaire was used to collect
data on demographics, adolescent nutritional status, nutritional
knowledge, physical activity, and dietary practices from the
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learners. The questionnaire was adapted from; the Food and
Agriculture Organization (FAO), Knowledge, Attitudes and
Practices (KAP) questionnaire, General Nutrition Knowledge
Questionnaire and ?® and the physical activity questionnaire
(World Health Organization (WHO) and EPIC-Norfolk) - .
The final questionnaire had four sections: socio-demographic and
anthropometry (10 questions), nutrition knowledge (31
questions), physical activity (4 questions), dietary patterns (10
questions) and dietary diversity (16 questions). All 111 learners
completed the questionnaire and all four sections that were on it.

2.5 Anthropometry

Anthropometric measurements that were taken included; height,
weight, waist circumference, and hip circumference. Height was
measured with a Seca 213 stadiometer (Seca, GmbH & Co. KG,
Germany) to the nearest Imm. Weight was measured to the
nearest 0.1kg using a Seca 813 digital scale (Seca, GmbH & Co.
KG, Germany). Waist and hip circumference were measured using
a Seca 201 non-stretchable tape measure (Seca, GmbH & Co. KG,
Germany).

Nutritional status indicators were computed based on the WHO
2007 reference for children 5 — 19 years 3!. BMI-for-age Z-scores
(BMIAZ) and Height-for-age Z-scores (HAZ) using the WHO
AnthroPlus software. Waist hip ratio (WHR) was calculated as
waist circumference in centimetres (cm) divided by hip
circumference in cm 32, WHR was classified such that males with
ratio equal to or greater than 0.9 and females with ratio equal to
or greater than 0.85 were abnormal 32, Risk for metabolic diseases
was also assessed using waist-to-height (WHtR) ratio, which has
been classified as the best predictor of abdominal obesity 3.
WHIR was calculated by dividing waist circumference in cm by
height in cm, and those with a ration > 0.5 were classified as having
high risk of abdominal obesity *.

2.6 Physical activity

Physical activity was measured through the self-administered
questionnaire. The learners were required to answer four questions
on physical activity, for example; ‘How many minutes do you
spend a day on physical activity? How many minutes of physical
activity are recommended that school-aged children do each day?’
The criterion used to assess for adequacy of their physical activity
was; physical activity below 60 minutes per day was considered
inadequate whilst that > 60 minutes was adequate .

2.7 Nutrition knowledge

Nutrition knowledge was collected using the FAO adapted
questionnaire %. For each question, a correct response was coded
as 1 and an incorrect response as 0. The Nutrition Knowledge
scores (NKS) were calculated for each participant by dividing the
total number of correct responses by the number of assessment
questions 2. The total score was then converted to a percentage.
Scores below 50 % were categorized as having inadequate NKS

whilst that greater than 50 % was categorized as having adequate
NKS 263,
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2.8 Dietary practices

Dietary Diversity Scores (DDS) were computed to evaluate the
quality of the diets for the learners. DDS was categorized as
adequate or inadequate based on the FAO guidelines for
calculating the individual DDS . The categories were computed
as follows; Inadequate DDS = < 5 groups consumed, whilst
consumption of > 5 groups in the previous 24 hours was
considered as adequate DDS 3¢.

2.9 Blood glucose
measurements

and blood pressure

A registered nurse assessed blood glucose (BG) and blood pressure
(BP). BG values were obtained using the SD Code Free
glucometer (SD Biosensor Company, Korea). The process and
procedure of obtaining random BG values utilizing portable
glucometers has been previously described by 7. The categories
were derived as follows; Low = BG below 3.9 mmol/L, normal =
BG between 3.9 — 7.2mmol/L, pre-diabetic = BG between 7.2-
I11mmol/L and diabetic was defined as a BG greater than
11mmol/L 3. All the learners in the study had their blood glucose
measured.

The BP was measured from the left arm using an automatic blood
pressure machine (OMRON, HEM-7124), following the
American Academy of Paediatrics Clinical Practice Guidelines for
Screening and Management of High Blood Pressure in Children
and Adolescents 3°. The hypertension categories were as follows:
normal = BP < 139/89 mmHg and hypertensive = BP = 140/90

mmHg 39, 40.

2.10 Key informant interviews (Klls)

The KlIs guide questions were used to conduct interviews with
the teachers in charge and physical activity teachers from target
schools. The objectives of the KIIs were to assess their knowledge
and awareness of the learners’ nutrition, physical activity and
dietary behaviors within the school and community
environment. The teachers were selected using purposive
sampling approach. A total of 4 key informants’ interviews were
conducted (2 teachers per school). Examples of questions asked
included the following: ‘In what ways have parents and
community perceptions, in your view influenced the nutrition
attitudes of the pupils? Do you think the school food
environment contributes to the learners’ dietary practices and

why?’
2.11 Data analysis

All collected data was entered in Microsoft Excel and analyzed in
SPSS version 20. Data was checked for normality using the
Shapiro Wilk test and visualized via Q-Q plots. Normally
distributed data was presented as meant standard deviation
(SD), and in cases where variables were not normally distributed
the median + interquartile range (IQR) was used instead.
Pearson's Chi—Square were used to test for associations, in cases
where counts were below 5, the Fisher's Exact test was used.
Determinants of obesity were explored using binary logistic
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regression analysis. Test for significance was set at P-value <
0.001

3 Results

3.1 Socio-demographic characteristics

The study enrolled in school adolescents (n=111), (Table 1). The
age range for learners was 14-16 years and the median (IQR) age
was 15 %16 years and majority were girls (67.6 %). While 64.9 %
stayed in Harare’s high-density areas (low socioeconomic setting)
and 324 % had residents in low-density areas (high

socioeconomic setting). The median household size was 5 % !2.

Table 1. Relationship between overweight and obesity and
participant characteristics

Not Overweigh
Total, n overweight tand
(%) and obese, obese,

(n=111) 0 (%) n (%)
(n=105) (n=6)

Sex of the adolescent

Boys 36 (32.4) 35 (33.3) 1(16.7) 0.662
Girls 75 (67.6) 70 (66.7) 5 (83.3)
Who do you stay with?
Both parents 82 (73.9) 77 (73.3) 58330 0.647
Single parent 16 (14.4) 16 (15.2) 0 (0.0)
Guardian 13 (11.7) 12 (11.4) 1(16.7)
Education level of Household Head
Secondary 55 (49.5) 53 (50.5) 2 (33.3) £0.679
Tertiary 56 (50.5) 52 (49.5) 4 (66.7)
Employment status of parents of Household Head
Employed 85 (76.6) 80 (76.2) 5 (83.3) £0.999
Self-employed 22 (19.8) 21 (20.0) 1(16.7)
Unemployed 4(3.6) 4 (3.8) 0
Residence
High density 74 (66.7) 70 (66.7) 4 (66.7)
Low density 37 (33.3) 35 (33.3) 2 (33.3) £0.683
Household size, 5(2,12) - - -
median (IQR)

Notes: 'P-value is Pearson’s Chi-squared test, in cases where cell values less than 5, ‘Fisher’s Exact
test was used. Where HH= Houschold head. Age and household size are presented as medians
interquartile range (IQR).

3.2 Nutritional status

The results summarized in Figure 1 show that short stature
(stunting) and; overweight and obesity were the predominant
forms of malnutrition affecting 13.5 % and 5.4 % of the learners
respectively. No thinness (wasting) cases were recorded in the
study. There is a significant association between overweight and
obesity; and waist circumference (p < 0.001). Of the learners that
were overweight, 83.3 % had an increased risk of metabolic
complications due to their high waist circumference an indicator
of abdominal obesity. There was no significant association
between overweight and obesity and DDS (p > 0.999), NKS (p >
0.999), physical activity (p 2 0.999), blood glucose (p = 0.108)
and hypertension (p = 0.232) (Table 2).
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Figure 1. Prevalence of overweight and obesity and short stature

among the adolescents

Table 2.

participant characteristics

Relationship between overweight and obesity and

Not
overweight

Overweight
and obese,
n (%)
(n=6)

Variable and obese,

n (%)
(n=105)

Short stature (stunting)
Normal 96 (86.5) 92 (87.6) 4 (66.7) £0.186
Short stature 15 (13.5) 13 (12.4) 2(33.3)

?Waist circumference
Normal 96 (86.5) 95 (90.5) 1(16.7) £0.001°
Abnormal (high) 15 (13.5) 10 (9.5) 5(83.3)

Waist hip ratio (WHR)
Normal 81 (73.0) 78 (74.3) 3 (50.0) £0.341
Abdominal 30 (27.0) 27 (25.7) 3 (50.0)

(central) obesity

Waist-to-height ratio (WHtR)
Normal 89 (80.2) 88 (83.8) 1(16.7) 0.001"
Abdominal 22 (19.8) 17 (16.2) 5 (83.3)

(central) obesity

?Dietary Diversity Score (DDS)
Adequate 100 (90.1) 94 (89.5) 6 (100) £>0.999
Inadequate 11 (9.9) 11 (10.5) 0

“Nutrition Knowledge Score (NKS)
Adequate 102 (91.9) 96 (91.4) 6 (100) £0.999
Inadequate 9(8.1) 9 (8.6) 0

Having breakfast before going ro school
Yes 79 (71.2) 75 (71.4) 4(66.7) £0.559
No 32 (28.8) 30 (28.6) 2(33.3)

Where do you buy your snacks ffom?
Home 49 (44.1) 48 (45.7) 1(16.7) £0.199
Tuck shop 46 (41.4) 43 (41.0) 3 (50.0)
Vendors 16 (14.4) 14 (13.3) 2(33.3)

’Physical Activity level
Adequate 27 (24.3) 26 (24.8) 1(16.7) £>0.999
Inadequate 84 (75.7) 79 (75.2) 5 (83.3)

%Blood Glucose
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Normal 100 (90.1) 96 (91.4) 4 (66.7) £0.108
Pre-diabetic 11 (9.9) 9 (8.6) 2(33.3)

”Hypertension (n=70)
Normal BP 34 (48.6) 32 (47.1) 2 (100) £0.232
Hypertensive 36 (51.4) 36 (52.9) 0

Notes: 'P-value is Pearson’s Chi-squared test, in cases where cell values less than 5, tFisher’s Exact
test was used. * indicates significance. BP= Blood pressure. *WC (waist circumference): for females,
normal is < 80 and risky when >80; for males, normal is < 94 and risky when > 94. °DDS (dietary
diversity score): < 5 is inadequate and 25 is adequate. “NKS (nutrition knowledge score): < 50 % is
inadequate and > 50 % is adequate. *PAL (physical activity level): adequate > 60 minutes and
inadequate < 60 minutes. “Blood Glucose: normal is < 7.2mmol/L and pre-diabetic is > 7.2.
"Hypertension: normal is < 139/89 mmHg, and hypertensive is > 140/90 mmHg.

3.3 Physical activity levels (PAL)

Majority of the learners had inadequate physical activity (75.7 %)
and only 14.4 % reported that they spend at approximately 60
minutes on organized physical activity daily. This was reflected in
the finding that only 38 % of the learners were aware of the World
Health Organization (WHO) recommendation that they should
spent at least 60 minutes daily engaged in moderate to rigorous
physical activity. Table 2 shows that there was no significant
association between overweight and obesity and physical activity
(p > 0.999). However, amongst those who were overweight and
obese larger proportion (83.3 %) had inadequate PAL.
Interestingly, in low density areas, the most learners (48.1 %)

archived the minimum recommended PAL threshold (Figure 2).
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Figure 2. Physical activity level by overweight and obesity,

gender, and residence among the participants

3.4 Nutrition knowledge scores (NKS)

The results showed that, the vast majority (91.9 %) of the learners
had an adequate NKS (Table 2). The main sources of nutrition
related information for the learners were the school (27.9 %),
health facilities (20.7 %) and internet and social media (19.8 %).

I’s interesting to note that all participants being overweight and
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obese had adequate NKS. In this study, 93.3 % of girls appeared
to have higher proportion of adequate NKS compared to boys
(88.9 %). The quantitative results were collaborated with the
findings from the KlIs. Specifically, teachers from the high-
density strata reported that: “The parents and community have a
great influence on the nutrition attitudes of the learners. The
community itself is not very nutrition sensitive as most people are more
concerned about obtaining food to eat and not exactly what type of
food they are having.” In addition; according to one of the teachers:
“The school environment is limited to cater to the nutritional needs of

the learners. The tuck shops and the vendors mostly sell junk food.”
3.5 Dietary practices

The majority of the learners (90.1 %) had an adequate DDS.
There was no significant association between DDS and NKS (p >
0.999). Of the learners, 87.4 % consume breakfast every morning
and 53.2 % received at least three meals per day. Breakfast and
supper were the most frequently consumed meals; 87.4 % and
98.2 % respectively. In this study, most of the children (68.5 %)
consumed snacks between meals. The learners reported that they
obtained their snacks from school tuck shop (41.4 %), home (44.1
%), and vendors (14.4 %). The most frequently consumed snack
was corn snacks (extrusion products), with 32.4 % purchasing
their corn snacks from the school tuck shop and 36.9 % from the
vendors located by the main entrances to the schools.
Interestingly, only 18.9 % of the learners purchase fruits from the
vendors. The learners' choices are largely influenced by
organoleptic attributes and hygienic environment (45 %),
personal preferences (24.3 %) and cost of the food (21.6 %).
According to the teachers, the school environment has a
considerable influence of the learner’s diet and nutrition
knowledge/behavior. A face-to-face interview with one teacher:
“The parents and community perceptions on nutrition have influence
on the learners’ attitudes but not as great as that of the school.” In
addition, school tuck shops provide both cooked food and dry

foods (snacks) to cater for the learners’ different preferences.
3.6 Blood glucose and blood pressure

In the current study, 9.9 % of learners were found to be pre-
diabetic based on the random blood glucose assessments. Only 70
learners agreed to have their blood pressure (BP) measured and of
these, 51.4 % were found to have elevated blood pressure with

52.4 % of these being boys.
3.7 Determinants of overweight and obesity

Table 3 shows a summary of overweight and obesity determinants
among the high school learners (Model 1 and Model 2). Model 1
used waist circumference (WC) that was replaced with WHtR in
model 2 as an indicator for assessing cardiometabolic risk among
the learners. Model 2 was motivated by the growing evidence that

the waist-to-height ratio (WHtR) is more strongly associated with
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cardiovascular disease risk factors than is the body mass index
(BMI) #. All variables had P>0.05, except in model 1 were WC
(p = 0.034) and model 2 were WHtR (p = 0.044) showed

significant associations with overweight and obesity.

Table 3. Determinants of overweight and obesity among the

adolescents

95% C.I. for OR

Lower Upper

0.14
PA (mins/day) 0.05 0.04 0.183 10.5 0.98 1.14
WC (cm) 0.59 0.28  0.034 1.81 1.05 3.13
HAZ -2.80 171 o101 006 0002 L73

Goodness of fit: R2=0.613, **P=0.999

95% C.I. for OR

Lower  Upper

Glucose (mg/dL) 1.03 0.62  0.097 2.81 0.83 9.54
DDS -0.58 0.58  0.317 0.56 0.18 1.75
NKS -0.12 0.12  0.307 0.89 0.70 1.12
WHiR -3.67 1.82  0.044* 0.03 0.001 0.90
DBP (mm/Hg) -0.03 0.05  0.483 0.97 0.88 1.06
PA (mins/day) 0.03 0.02  0.109 1.03 0.99 1.08

Goodness of fit: Model 2: R?=0.512, **P=0.851

Notes: Model goodness of fit: Nagelkerke R **P-value from Hosmer and Lemeshow test, CI:
confidence interval, SE: standard error. DDS (dietary diversity score): < 5 = inadequate and >5 =
adequate; NKS (nutrition knowledge score); < 50 % = inadequate and > 50 % = adequate; Physical
activity: adequate activity = > 60 minutes and inadequate activity = < 60 minutes; Blood Glucose:
normal = < 7.2mmol/L and pre-diabetic = > 7.2. Where: PA (Physical activity); WC (Waist
circumference); HAZ (Height-for-age z score); DBP (Diastolic blood pressure).

4 Discussion

The objective of the paper was to assess the prevalence and
determinants of overweight and obesity among adolescent school
children in Harare, Zimbabwe. The results showed that
overweight and obesity (5.4 %) and short stature (13.5 %)
coexist among adolescents in this setting implying the presence
of “double burden” of malnutrition. Interestingly, no learners
were found to have thinness (wasting). Our results are in line
with findings from the 2015 Zimbabwe Demographic Health
Survey (ZDHS) % and studies from other African countries .
The emerging problem of obesity is postulated to be mainly
driven by nutrition transition and increasing obesogenic

environment.

Our finding of a 5.4 % prevalence of overweight and obesity
among the adolescents agree with a study carried out by
Azzopardi et al. ° who reported a high prevalence of overweight
and obesity among adolescents at global scale. According to a
study conducted by Shisana et al. * the global prevalence of
overweight and obesity in school children was 10%, supporting
the notion that overweight and obesity is increasing among the
adolescent population. Our current study was only conducted in
Harare, considering the gap in data for this age group, we
recommend future national level surveys to determine the

overweight and obesity prevalence.
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In our study, girls have higher prevalence of overweight and
obesity compared to boys (83.3 % vs. 16.7 %), this agrees with
previous studies in Zimbabwe; 2015 ZDHS results 42, among
adolescent girls aged 13 — 19 years 45 in adolescents aged 1519
years '°. Girls were also found to display higher obesity rates in the
Transition and Health during Urbanization of South African
children (THUSA-BANA) 46, In the contrary, in our study, boys
were more stunted than girls (80 % vs. 20 %). Factors
contributing to the observed gender disparities in obesity and

stunting warrant further investigation.
Cardiometabolic risk

Odur results showed a significant association between overweight
and obesity and waist circumference (p = 0.001). In the contrary,
in this study we reported no significant association between short
stature and risk of being overweight and obese (p = 0.186). This
confirms that learners who are obese are at increased risk of
developing cardiovascular diseases 3. These results are identical to
those obtained in a Mexican study among adolescents aged 14 —

17 years ¥7.
Socioeconomic factors

The current investigation results showed no significant
associations between any of the sociodemographic variables and
overweight and obesity, as shown in Table 1 and Table 3. This
agrees with findings from Cyprus, Hungary and Italy where no
association between socioeconomic status (SES) and childhood
overweight was found “°. However, contradict findings from other
studies from Belgium, Estonia, Germany, Spain and Sweden,
where authors showed that the prevalence of childhood
overweight followed an inverse relationship with SES . A study
in India reported that the risk of overweight was two times higher
among the adolescents of high SES 4, Considering that, we did
not interview the parents or guardians and therefore we
recommend further studies that include the family and

community variables to obtain more conclusive results.
Physical activity level (PAL)

We report in this study that no significant association was
observed between physical activity levels (PAL) and overweight
and obesity (Table 2). This result agrees with findings from a
study across seven African countries involving adolescents aged
11 — 17 years which also reported relationship between
overweight and obesity, and PAL *°. This finding is bit surprising
considering the established inverse relationship between physical
activity levels and risk of obesity. For example, a study in India
reported that the risk of overweight was 21 times higher among
those participating less than two hours per week in any type of
physical activity #. In South Africa the THUSA BANA study
reported that physical inactivity was a significant determinant of
overweight or obesity . A study that compared overweight and

obesity prevalence in school-aged youth from 34 countries with
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physical activity reported that PAL were lower and television
viewing times were higher in overweight compared to normal
weight youth °!. This supports the opinion that screen time is
more strongly associated with overweight and obesity than
physical activity in children and adolescents > 33. Unfortunately,
we did not assess screen time and sedentary behavior in the
current study and we strongly recommend these indicators in

future studies.

Nutrition Knowledge Scores (NKS)

Despite the majority (91.9 %) of the learners in this study, having
adequate KNS our results showed that there were no significant
associations (p > 0.05) between higher NKS and DDS with
overweight and obesity. This result agrees with a study in Belfast,
Northern Ireland that also found no significant correlation
between levels of nutrition knowledge and BMI 54 Tn addition, a
study in Mexico among adolescents and women from low-income
strata also reported no association between nutrition knowledge
and BMI %. Furthermore, key informant interviews in our study
confirmed that although schools provide nutrition education as
part of the curriculum, there are certain nutrition knowledge gaps
that can only be bridged by the parents or community as a whole.
Therefore, other contextual factors at family and community
levels determine how the adolescents utilize the nutrition

knowledge they would have acquired *.

These results support the view that adequate nutrition knowledge
does not translate to having good nutrition practices and/or an
upright nutritional status *7. This suggests that body weight loss
interventions for overweight individuals should deliver more than
nutrition information and deliberately target underlying attitudes

and perceptions that hinder behavior change.

Dietary practices

There is evidence that poor dietary practices are associated with
risk of obesity *. However, in our study there was no clear
relationship between dietary practices and indicators of
overweight and obesity. Similar findings were reported in a study
of Canadians aged 11 — 16 %8. Although, in the current study, we
observed that most of the learners (87.4 %) were having breakfast,
we found no significant relationship between NKS, dietary
practices (breakfast consumption) and obesity status. This is
contrary to a study carried out in Greece among adolescents aged
13 — 19 years, reporting that skipping breakfast was related to
overweight and obesity 59, However, our finding agrees with a
study conducted by on in-school adolescents aged 10 — 19 years
in Kwara State, Nigeria; where 77 % of the participants consumed
breakfast at home before leaving for school °. In addition, a study
on school children aged 6 — 14 years in Brazil reported that a daily
consumption of breakfast is associated with less overweight and

obesity development 5'.
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According to our key informant interviews, school tuck shops sell
unhealthy “junk” foods at very affordable prices facilitating access
by in-school adolescents. On the other divide we also recorded low
consumption of fruits and vegetables, contrary to the
recommendation by WHO to increase fruit and vegetables in
order to limit energy intake from fats and free sugars 2. Learners’
choice of unhealthy foods was mostly driven by their taste
preferences ®. Although in our study we found no significant
association between consumption of these snacks with overweight
and obesity (p > 0.05), there is evidence that these processed and
high-calorie snacks are contributory factors to the development of

overweight and obesity among adolescents *°.

Determinants of overweight and obesity

The binary logistic regression analysis revealed that only waist
circumference (p = 0.034) and WHtR (p = 0.044) showed
significant associations with overweight and obesity in model 1
and model 2 respectively (Table 3). This means that there is a
significant relationship between overweight and obesity, and waist
circumference and WHtR. These results are identical to those of
a Mexican study on adolescents aged 14 — 17 years #7 and indicate
that these adolescents present a higher risk of developing NCDs
in their adulthood 3. Our result from model 1 is supported by a
Moroccan study undertaken by Mehdad ez 4/, % on adolescents
(11 = 17 years), where results indicated a significant association
between overweight and obesity, and waist circumference, thereby

presenting a risk of the learners developing excess body fat and

NCDs.

Limitations of the study

The study enrolment was disrupted by COVID-19 induced
national lockdowns which had bearing on the final sample size
and number of schools participating in this study. However, the
two schools represent both the low- and high-income settings in
Harare. Therefore, the results though not representative are useful
to show the adolescent nutrition situation in greater Harare. In
addition, the inherent potential for recall bias in the frequency of
physical activity and dietary practices cannot be excluded
completely. We also acknowledge that blood pressure and blood
glucose results are not conclusive as ideally repetitive
measurements taken on different days are recommended for more

definitive results.

5 Conclusions

Overweight and obesity and short stature (stunting) were the
leading forms of malnutrition affecting adolescents, thus
confirming the presence of “double burden” of malnutrition in
this setting in this setting. The emerging problem of obesity and
associated cardio metabolic risk appeared to be more pronounced
among adolescent girls. Considering that adolescence is a second

window of opportunity to address nutrition issues we recommend
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the adoption of multisectoral social behavior change themed
interventions promoting increased physical activity and healthy
food choices. These should be coupled national policies ensuring
that school environments are support the adoption of healthy and
active lifestyles in line with the sustainable development goals

2030 agenda.
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