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ABSTRACT

Objectives: to estimate the prevalence of stunting and thinness and sociodemographic,
household, family, dietary, and scholar associated factors in schoolchildren living in Lokossa-
Benin. Methods: a survey conducted in a probabilistic sample (n=615) of primary schoolchildren
(8-17 years), from 12/2018 to 01/2019, using structured questionnaire and 24-hour dietary
recall. Thinness and stunting were defined as Height-for-age and Body Mass Index-for-age
below -2 standard deviations, respectively. Associations were estimated by chi-square test
and logistic regression. Results: thinness and stunting prevalence was 13.1% (95%Cl:9.0-
18.7) and 25.5% (95%Cl:20.6-31.2), respectively. Odds of thinness were higher among older
schoolchildren and those who experienced hunger at school. Odds of stunting increased with
age, low diet diversity, experiencing hunger at school, and having school meal five days a
week (OR:2.09; 95%Cl:1.29-3.36). Conclusions: stunting was the most common problem. Older
schoolchildren and those with food deprivation or poor diet diversity were the most affected.
Descriptors: Malnutrition; Risk Factors; Child; Adolescent; Benin.

RESUMO

Objetivos: estimar a prevaléncia de baixa estatura e magreza em escolares de Lokossa-Benin
e fatores sociodemogréficos, domiciliares, familiares, alimentares e da escola associados.
Métodos: inquérito em amostra probabilistica (n=615) de escolares com idade entre 8 e 17
anos usando questionario estruturado e recordatério-24 horas. Baixa estatura e magreza
foram definidas como Estatura-para-idade e Indice de Massa Corporal-para-idade inferior a -2
desvios-padrao, respectivamente. Associagdes foram estimadas pelo Teste do Qui-Quadrado
e regressdo logistica. Resultados: prevaléncias de magreza e baixa estatura foram 13,1%
(1C95%: 9,0-18,7) e 25,5% (1C95%: 20,6-31,2). As chances de magreza foram maiores entre
escolares mais velhos e que relataram sentir fome na escola. Chances de baixa estatura
aumentaram com idade, baixa diversidade alimentar, relatar fome na escola e merenda
escolar cinco dias/semana (OR:2,09; IC95%:1,29-3,36). Conclusdes: a baixa estatura foi o
problema mais comum e escolares mais velhos, com privagao alimentar ou baixa diversidade
alimentar foram os mais afetados.

Descritores: Desnutricdo; Fatores de Risco; Crianga; Adolescente; Benin.

RESUMEN

Objetivos: estimar la prevalencia de baja estatura y delgadez en estudiantes de Lokossa-
Benin y factores sociodemogréficos, domésticos, familiares, dietéticos y escolares asociados.
Métodos: encuesta en una muestra probabilistica (n=615) de escolares de 8 a 17 afos
mediante cuestionario estructurado y recordatorio de 24 horas. La baja estaturay la delgadez
se definieron como la talla para la edad y el indice de masa corporal para la edad inferior
a -2 desviaciones estandar, respectivamente. Las asociaciones se estimaron mediante la
prueba de chi-cuadrado y regresion logistica. Resultados: las prevalencias de delgadez y
baja estatura fueron 13,1% (1C95%:9,0-18,7) y 25,5% (1C95%:20,6-31,2). Las probabilidades de
estar delgadas eran mas altas entre los estudiantes mayores que informaron tener hambre en
la escuela. Las posibilidades de estatura baja aumentaron con la edad, la diversidad dietética
baja, y los informes sobre el hambre en la escuela y los almuerzos escolares cinco dias a la
semana (OR:2,09; 1C95%:1,29-3,36). Conclusiones: |a baja estatura fue el problema mas
comuny los estudiantes mayores, con privacion de alimentos o baja diversidad alimentaria
fueron los mas afectados.

Descriptores: Desnutricion; Factores de Riesgo; Nifio; Adolescente; Benin.
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INTRODUCTION

In spite of growing obesity-related concerns, undernutrition
remains a public health concern and has been rising in the world
since 2015™. Undernutrition manifests as wasting (acute malnutri-
tion), stunting (chronic malnutrition), underweight, and mineral
and vitamin deficiencies or excessiveness®?. In 2017, the global
prevalence of stunting and underweight in children aged under 5
years was 22% and 7.5%, respectively®. Malnutrition is of particular
relevance in Africa, where an estimated 256.1 million children, 90%
of whom lived in sub-Saharan Africa, were undernourished in 2018,
with a prevalence of 30% and 7.1%, respectively, for stunting and
underweight among children aged up to 5 years™.

Expected weight gain and growth in childhood and adoles-
cence are largely dependent on appropriate quality and quan-
tity of foods, and are highly impacted by environmental and
socioeconomic factors®, such as maternal level of education,
household income, sanitary conditions, and access to and use
of healthcare services®. Political, economic, social and cultural
settings restricting access to essential resources and human
rights are basic causes of malnutrition and may persist across
generations, giving rise to a vicious cycle®.

Lack of energy and nutrients required for proper growth in
childhood has potentially lifelong negative effects on health,
physical growth and intellectual development?. Nutritional
deficiency is one of the major risk factors for death in the first
years of life®, Persistent malnutrition throughout school age
and adolescence enhances somatic growth deficit, delays sexual
maturity, and hinders development of cognitive and emotional
skills acquired in this phase of life®.

School age is a vital period for physical growth and mental de-
velopment and also a stage of life with high health vulnerability®.
This stage of life may also represent a window of opportunity for
at least partially offsetting the effects of malnutrition at a younger
age. Studies investigating individual, household- and school-related
factors may provide relevant information to support more effective
public policies to address this significant public health concern.

School environments provide an opportunity for timely inter-
ventions to prevent a range of conditions, including undernutri-
tion. Schools are increasingly becoming key settings for health
promoting actions directed to children and adolescents. Globally,
most children and adolescents are enrolled in school even in
the most remote rural areas of low-income countries. For these
reasons, school health programs have become leading strategies
to safeguard schoolchildren’s health and well-being. For instance,
the initiative “Making Every School a Health Promoting School”,
from the World Health Organization (WHO) and United Nations
Educational, Scientific and Cultural Organization (UNESCO), was
launched to assist over to 2,3 billion schoolchildren until 202379,

In Benin, in a sub-Saharan African country with a population of
approximately 10 million people, an estimated 9.6% of the population
experienced food insecurity in 2017", and the prevalence of stunting,
underweight, and wasting in children under five years of age reached
32%, 17% and 5%, respectively, in 20182, This situation appears even
worse in rural areas of Benin, where a study with schoolchildren aged
5-10years, in 2015, reported a prevalence of underweight, wasting,
and stunting as 40%, 31% and 22%, respectively.
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OBJECTIVES

To estimate the prevalence of stunting and thinness, and also
to investigate sociodemographic, household- and family-related,
dietary, and scholar factors associated to these conditions in
primary schoolchildren living in Lokossa-Benin.

METHODS
Ethics approval and consent to participate

Participants and parents (or guardians) signed an Informed
Assent Form and an Informed Consent Form, respectively, for
inclusion before they participated in the study. The protocol was
approved by the National Health Research Ethics Committee
from Benin, Opinion 28 of September 20, 2018.

Study population

A cross-sectional study based on data extracted from the
Research on Nutritional and Health Status of Primary Education
Students in the city of Lokossa-Benin. Data were collected from
a representative sample of sixth-year primary schoolchildren,
attending public and private schools located in rural and urban
areas of Lokossa, between December/2018 and January/2019.
This municipality is located in the Mono Department, in the south-
ern region of the country, where infrastructure and services are
largely concentrated. According to the 2013 population census,
45% of Lokossa population was aged less than 15 years!™. This
sample comprised exclusively schoolchildren in the last year of
primary school, since those in previous years would not be able
to properly answer the questionnaire used for data collection.

Schoolchildren in this sample were selected using conglomerate
probabilistic sampling with two strata (urban and rural). Schools
(conglomerates) with probability of selection proportional to
the number of schoolchildren were chosen in each stratum. All
sixth-year schoolchildren attending the selected schools on the
day of data collection were invited to participate.

Sampling selection was based on the list of schools and
number of schoolchildren enrolled in the sixth year of the pre-
vious school year (2017/2018), provided by Mono Education
Department. Outcomes of interest were estimated with a level
of significance of 5%, prevalence of condition of interest of 10%,
and maximum error of 3.25%. A design effect of 1.25 was also
accounted for based on similar previous investigations. A
calculation method accounting for maximum possible sample
size (Sample Size for Finite Populations, fcp) was also adopted.
Based on these parameters, the required sample size was 667
individuals. Only 660 schoolchildren attended the 26 selected
schools that school year. Of these, 35 refused to participate and
10 were absent on the day of data collection. The final sample
comprised 615 schoolchildren aged 8 to 17 years.

Data collection

The following instruments were used to build the structured
questionnaire adopted in the present survey: 1) Global School-
Based Student Health Survey (GSHS-Benin 2009), based on the
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WHO standard GSHS instrument®; 2) Brazilian National Adolescent
School-based Health Survey (PeNSE-2015), of the Brazilian Minis-
try of Health"?; 3) Study on Cardiovascular Risks in Adolescents
(ERICA), carried out in Brazil'®; and 4) the questionnaire used to
assess the double burden of malnutrition during school age in
urban areas of Burkina Faso-2008-2009"9.

Firstly, the above instruments were assessed, and the questions
were selected and revised contemplating common lexis and cul-
ture of Benin schoolchildren. The order of the questions and the
instructions on how to respond them was also revised considering
the education level of the study sample. Then, the questionnaire
was translated into French by a native researcher (HS) and double
checked by a French research (NK). The final version of the question-
naire comprised the following thematic areas: a) sociodemographic
characteristics, household and school settings, dietary behaviours,
alcohol use, physical activity, protective factors, mental health, hygiene
and oral health, and an overall appreciation of the questionnaire.

The final version of the questionnaires and instruments were
pretested using two school classes with 26 and 27 schoolchil-
dren each in Lokossa-Benin. After pretest, the questionnaire
was shortened and some questions adjusted, to improve their
comprehension. Finally, two pilot studies were carried out in
three differents school classes to test and refine all data collection
instruments and procedures. The school classes participating in
pretest or pilot studies were not included in the study sample.

After having completed the questionnaire in the classroom,
schoolchildren were sent for anthropometric measurements.
Body weight was measured using a portable electronic scale with
150 kg capacity and 0.1 kg accuracy (Seca 803, Hamburg), with
schoolchildren wearing light clothes and barefoot. Height was
measured using a mobile stadiometer with millimetre resolution
(Seca 213, Hamburg), while schoolchildren stood on a platform
with the back of the heels and occipital bone pressed against
the stadiometer and looking straight ahead.

Schoolchildren completed a 24-hour dietary recall the day
after questionnaire completion. The multi-pass method®® was
used to minimize memory bias and food intake underreporting.

Data was collected by trained and certified undergraduate nu-
tritional science students. Two pilot studies were performed to test
and refine the data collection instruments and procedures. Filled out
research questionnaires and forms were typed with double-checking.

Nutritional status

Body Mass Index (BMI) was calculated using body weight in
kilograms divided by the square of height in meters. Height-
for-age (HAZ) and BMI-for-age (BAZ) indices were calculated,
standardized according to Z-scores and categorized according to
WHO cut-offs for children and adolescents aged 5 to 19 years?".
Indicators were estimated using the software WHO AnthroPlus
(World Health Organization, Switzerland). Thinness and stunting
were defined as BAZ<-2 Z-score and HAZ<-2 Z-score, respectively.

Explanatory variables

Sociodemographic characteristics included gender and age
in years, grouped into age categories (8-10; 11-12; 13-14; =15).

Sagbo H, Barreto SM, Costa ABP, Mendes LL, Khanafer N, Giatti L.

Household and family context comprised maternal and paternal
education (noneducated, primary education, secondary education,
university, and no information), parental work status (employed,
unemployed), and household socioeconomic status. Household
socioeconomic status was estimated by adding the following
household characteristics and goods: type of construction, number
of bedrooms, type of bed, access to treated water, access to electric-
ity, type of toilet, household car availability, and monthly allowance.
Adding up-values yielded a score ranging from 8 to 21, categorized
into tertiles (high, medium and low)®?2. Other variables included were
living with parents (both, mother only, father only, others), family
size (i.e,, number of household members) categorized into up to 7
or =8, and household location (urban or rural).

Dietary characteristics were food diversity score, weekly break-
fast frequency (>5 days, <5 days per week) and experiencing hunger
at home and at school (never, rarely, sometimes, many times/
always). The dietary diversity score was estimated from 24-hour
dietary recall data. Foods identified in recalls were categorized
into 16 groups following the recommendations of FAO/FANTA
Guidelines: cereals, milk and dairy products, eggs, fats, vitamin
A-rich fruits and vegetables, fish, other fruits and vegetables, dark
green vegetables, and meats. For score calculation purposes, “1”
and “0” were attributed to presence or absence of a given food
group in the diet. Therefore, values attributed to each of the nine
food groups were summed. Scores were categorized into three
dietary diversity levels: low (<3 food groups), medium (4-5 food
groups) and high (=6 food groups)®?.

School-related characteristics were type of school (public or
private) and school meal availability (<5 days a week, 5 days a week).

Statistical analysis

Venn diagram was used to describe the nutritional status based
on thinness and stunting. Study population characteristics were
described according to thinness and stunting using proportions. The
prevalence of thinness and stunting with 95% confidence intervals
(95% Cl) were estimated according to explanatory variables. Preva-
lence differences according to explanatory variables were estimated
using Pearson'’s chi-square test, with a significance level of <0.05.

The magnitude of associations between explanatory variables
and nutritional status was estimated according to Odds Ratio (OR)
and respective 95% Cl obtained using logistic regression models.
Crude models were obtained and adjusted for gender, with a
significance level of <0.05. We used the Generalized Estimating
Equation model that considers the correlation among school-
children within the schools and models the average population
response as a function of covariables??.

Analyses were conducted using the software Stata 14.0 (Stata
Corporation, College Station, United States). Stata survey com-
mands corrected for sampling weight, design effect and finite
sample size were used.

RESULTS

Three out of the 615 selected schoolchildren were excluded
from the analysis due to lack of nutritional status data, and the
final sample comprised 612 students. Age ranged from 8 to 17
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years, with 72.2% aged over 10 years. Most schoolchildren were
males (55.6%), lived in urban areas (61.9%) and attended public
schools (69.8%) (Table 1).

The overall prevalence of thinness and stunting among primary
schoolchildren of Lokossa were 13.1% (95%Cl: 9.0-18.7) and 25.5%
(95%Cl: 20.6-31.2), respectively. Figure 1 displays the percentage
of schoolchildren presenting only stunting (19.3%), only thinness
(6.8%), and both conditions simultaneously (6.3%). Only 67.6%
of the schoolchildren had adequate nutritional status.

Thinness

Stunting

42 40
(6.8%) (6.3%)

410
(67.6%)

Adequate

The percentages presented consider the sample weight.
Figure 1 -Venn diagram of the frequency of the nutritional status of primary
schoolchildren, Lokossa, Benin, December 2018 / January 2019

There was no statistically significant differences on the preva-
lence of thinness according to schoolchildren’sociodemographic
characteristics and household and family context. However, the

Sagbo H, Barreto SM, Costa ABP, Mendes LL, Khanafer N, Giatti L.

prevalence of thinness was higher in schoolchildren experienc-
ing hunger at school many times/always (p=0.015) and receiving
school meals five days a week (p=0.049). The prevalence of stunt-
ing increased with age and was higher among boys (p=0.001),
offspring of unemployed mothers (p=0.029), unemployed fathers
(p=0.020), schoolchildren living in a household of low socio-
economic status (p=0.037), rural areas (p=0.031), experiencing
hunger at home (p=0.030), and receiving school meals 5 days a
week (p=0.01) (Table 1).

Results of logistic regression analysis of associations between
explanatory variables and nutritional status are shown in Table
2. After adjustment for gender, the age range of 13-14 and >15
presented more than three times the odds of thinness (OR:3.54;
95%Cl1.57-8.03 and OR:3.23 95%Cl:1.08-9.61, respectively) when
compared to 8-10-years. Besides, experiencing hunger at

Results of logistic regression analysis of associations between
explanatory variables and nutritional status are shown in Table
2. After adjustment for gender, the age range of 13-14 and >15
presented more than three times the odds of thinness (OR:3.54;
95%Cl1.57-8.03 and OR:3.23 95%Cl:1.08-9.61, respectively) when
compared to 8-10-years. Besides, experiencing hunger at many
times/always versus never experiencing hunger at school was
also associated with more than two times the odds of thinness
(OR:2.68; 95%Cl:1.19-6.04), regardless of gender.

Analysis adjusted for gender showed that odds of stunting
strongly increased with age. These analyses also displayed that
odds of stunting was 79% higher in presence of low diversity
of diet (95%Cl:1.07-2.98) versus high diversity of diet, 168%
(95%Cl:1.19-6.04) higher among those reported experiencing
hunger at school many times/always versus never experiencing,
and 109% (95%Cl: 1.29-3.36) higher among those reported eating
school meal >5 days a week versus <5 days a week. University
maternal education (vs non-educated) decreased odds of stunting
(OR:0.36; 95%Cl:0.18-0.70) after adjustment for gender (Table 2).

Table 1 - Distribution of the study population and the prevalence of thinness and stunting according to sociodemographic characteristics, household
and family context, and school-related characteristics in primary schoolchildren, Lokossa, Benin, December 2018 / January 2019

Prevalence
Total . X
Variables (n=612) Thinness Stunting
% (n=612) p value (n=612) p value
% (95% Cl) % (95% Cl)
Sociodemographic characteristics
Sex 0.845 0.001
Male 55.6 12.9(8.4-19.3) 31.3(24.9-38.5)
Female 444 13.4 (8.7 - 20.0) 18.3(13.0 - 25.0)
Age 0.06 0.001
8-10 years 27.7 9.7 (4.0-22.0) 6.7 (3.4-12.7)
11-12 years 42.7 10.0(5.0-18.9) 31.0(25.0-37.7)
13-14 years 24.8 20.7 (15.7 - 26.9) 35.5(26.3 -45.8)
>15 years 4.8 20.8 (12.0 - 33.5) 34.0 (23.5 - 46.5)
Household and family context
Maternal education 0.182 0.261
Noneducated 422 16.2(11.7-21.9) 26.7 (2.9 -33.4)
Primary 28.2 11.7 (6.2 - 21.0) 28.1(19.3-38.9)
Secondary 17.6 9.3(4.6-17.7) 22.6 (16.0 - 30.9)
University 3.9 10.5(5.7-18.4) 10.5(5.7-18.4)
No information 8.1 11.3(5.9-20.6) 24.0(14.2-37.6)

To be continued
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Table 1 (concluded)

Prevalence
Total A .
Variables (n=612) Thinness Stunting
% (n=612) p value (n=612) p value
% (95% Cl) % (95% Cl)

Paternal education 0.398 0.188
Noneducated 12.7 104 (5.2-19.7) 29.6 (20.4 - 40.7)
Primary 26.2 17.3(11.1-26.1) 28.9(21.3-37.8)
Secondary 36.9 11.9(7.3-18.7) 26.6 (20.1 - 34.3)
University 16.8 10.9 (5.0-22.1) 145(7.2-26.7)
No information 74 10.1(4.6 - 20.6) 23.4(10.8-43.7)

Mother’s occupation(n =606) 0.469 0.029
Employed 90.9 12.8(8.8-18.2) 24.0(19.6 - 29.1)
Unemployed 9.1 16.6 (7.1 - 34.0) 40.5 (25.2-57.9)

Father’s occupation (n=592) 0.384 0.020
Employed 99.5 12.9(8.9-18.5) 25.5(20.3 -31.6)
Unemployed 0.5 24.2 (5.2 - 64.9) 78.8(24.0-97.7)

Household socioeconomic status (n=590) 0.191 0.037
High 38.9 109 (7.6 - 15.5) 20.4 (14.7 - 27.6)
Medium 249 10.4 (3.8-25.4) 22.5(16.2 -30.4)
Low 36.2 17.2(11.8-24.2) 31.9(23.9-41.2)

Living with parents (n=606) 0.397 0.634
Both 74.3 11.9(7.3-18.9) 24.5(19.1-30.9)
Mother only 10.4 17.2(8.5-31.6) 31.7(19.8 -46.7)
Father only 5.2 20.3(11.0-34.3) 23.7 (12.5-40.5)
Others 10.1 13.5(7.7 - 22.5) 10.2 (15.3-37.5)

Family size (n=609) 0.622 0.949
2-7 58.1 12.2(6.5-21.8) 25.3(18.9-32.9)
>8 41.9 14.2 (10.7 - 18.5) 25.6 (19.8-32.3)

Household location 0.968 0.031
Urban 61.9 13.2(7.4-223) 20.8 (14.6 - 28.7)
Rural 38.1 129(9.2-17.9) 33.2(25.1-424)

Dietary diversity (n=603) 0.113 0.531
High 41.7 15.8 (9.5 -25.1) 24.2(18.1-31.5)
Medium 344 8.9(5.3-14.6) 26.4(20.1 - 33.8)
Low 239 20.4(11.6-33.3) 31.2(18.4-47.5)

Breakfast (n=610) 0.288 0.453
>5 days 424 15.5(8.2 - 27.5) 23.2(15.8-32.6)
<5 days 57.6 11.2(8.1-15.2) 27.2(21.1 -34.3)

Experiencing hunger at home 0.727 0.030
Never 64.9 12.1(7.2-19.6) 24.6 (19.3-30.1)
Rarely 18.7 13.5(8.9-20.1) 25.0(16.3-36.4)
Sometimes 11.2 16.7 (8.6 — 29.7) 27.9 (9.6 - 58.4)
Many times/always 52 15.6 (6.5 -32.8) 33.9(18.9-53.1)

Experiencing hunger at school 0.015 0.075
Never 65.7 123(84-17.7) 22.3(18.2-26.9)
Rarely 15.3 15.7 (8.2-27.9) 30.6 (18.5-46.2)
Sometimes 13.1 6.6(2.6-16.1) 26.5(18.4 - 36.5)
Many times/always 5.9 28.7 (17.4-43.6) 46.2 (23.1-71.0)

School-related characteristics

School type 0.462 0.450
Public 69.8 11.9(8.5-16.5) 26.9 (20.3-34.7)
Private 30.2 15.8 (7.6 -28.9) 22.3(14.1-33.5)

School meal 0.049 0.001
< 5 days a week 93.6 12.5(8.6-17.8) 24.0(18.9-29.9)
5 days a week 6.4 13.2(9.1-18.9) 25.4(20.3-31.2)

The percentages presented consider the sample weight.

Table 2 - Odds Ratio and 95% confidential intervals of sociodemographic characteristics, household and family context, and school-related characteristics

with thinness and stunting in primary schoolchildren, Lokossa, Benin, December 2018 / January 2019

Thinness Stunting
Variables Crude Adjusted Crude Adjusted
OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)

Sex

Male 1.00 1.00 1.00 1.00

Female 0.97 (0.59 - 1.57) 0.71 (0.43 - 1.15) 0.52(0.36 - 0.74) 0.72 (0.44-1.19)
Age

8-10 years 1.00 1.00 1.00 1.00

11-12 years 1.22(0.57 - 2.63) 1.23(0.57 - 2.64) 5.27 (2.75-10.09)" 5.00 (2.64 - 9.48)"

13-14 years 3.53(1.57-7.94) 3.54(1.57 - 8.03) 6.42 (3.09-13.32)" 6.09 (2.97 - 12.48)"

215 years 3.22(1.18-9.29) 3.23(1.08-9.61)" 7.25(3.84 - 13.68)" 6.75(3.69-12.37)"

To be continued
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Table 2 (concluded)
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Thinness Stunting
Variables Crude Adjusted Crude Adjusted
OR (95%(Cl) OR (95%(Cl) OR (95%Cl) OR (95%Cl)
Maternal education
Noneducated 1.00 1.00 1.00 1.00
Primary 0.79(0.51-1.22) 0.79(0.51-1.22) 1.13(0.81-1.57) 1.14 (0.82 - 1.58)
Secondary 0.80(0.33-1.93) 0.80(0.33-1.92) 1.05 (0.68 — 1.62) 1.07 (0.70 — 1.64)
University 0.64 (0.30 - 1.35) 0.64 (0.30 - 1.35) 0.37(0.20 - 0.67) 0.36 (0.18 - 0.70)"
No information 0.92(0.52 - 1.62) 0.97 (0.59 - 1.59) 0.86 (0.46 - 1.61) 0.94 (0.48 - 1.81)
Paternal education
Noneducated 1.00 1.00 1.00 1.00
Primary 1.38(0.58 - 3.29) 1.38(0.58 - 3.29) 1.08 (0.65 - 1.76) 1.08 (0.65 - 1.76)
Secondary 1.10(0.51 - 2.35) 1.10(0.51-2.37) 1.11(0.70-1.72) 1.11(0.70-1.72)
University 1.01(0.38 - 2.67) 1.02(0.39 - 2.65) 0.60 (0.29 - 1.24) 0.60 (0.29 - 1.24)
(

No information

Mother’s occupation

1.05(0.39-2.78)

Employed 1.00

Unemployed 1.20 (0.50 - 2.89)
Father’s occupation

Employed 1.00

Unemployed 2.07(0.35-12.19)
Household socioeconomic status

High 1.00

Medium 0.77 (0.34-1.73)

Low 1.52(0.97 - 2.36)

Living with parents

Both 1.00

Mother only 1.40 (0.79 - 2.47)

Father only 2.05(0.90 - 4.63)

Others 0.88 (0.36 - 2.13)
Family size

2-7 1.00

>8 1.29(0.81 - 2.06)

Household location
Urban

1.00

Rural 0.92 (0.55 - 1.54)
Dietary diversity

High 1.00

Medium 0.65 (0.33 - 1.26)

Low 1.66 (0.90 - 3.06)
Breakfast

>5 days 1.00

<5 days 0.76 (0.44 - 1.30)
Experiencing hunger at home

Never 1.00

Rarely 1.21(0.63 -2.29)

Sometimes 1.48(0.77 - 2.81)

Many times/always
Experiencing hunger at home

0.83 (0.28 - 2.46)

Never 1.00

Rarely 1.18 (0.66 - 2.09)

Sometimes 0.55(0.24 - 1.28)

Many times/always 2.68(1.19 - 6.03)"
School type

Public 1.00

Private 1.13(0.52-2.43)
School meal

< 5 days a week
5 days a week

1.00
1.30(0.62 - 2.71)

1.05(0.38 - 2.88)

1.00
1.20(0.50 - 2.90)

1.00
2.07 (0.35-12.22)

1.00
0.77 (0.34-1.73)
1.52(0.98 - 2.36)

1.00
1.40 (0.79 - 2.47)
2.05(0.91 -4.61)
0.98 (0.60 - 1.59)

1.00
1.29(0.81-2.06)

1.00
0.92(0.55-1.54)

1.00
0.65 (0.33 - 1.26)
1.66 (0.90 - 3.06)

1.00
0.76 (0.44 - 1.30)

1.00
1.20(0.62 - 2.32)
1.47 (0.77 - 2.81)
0.83(0.28 - 2.47)

1.00
1.17 (0.66 — 2.08)
0.55(0.23-1.31)
2.68 (1.19 - 6.04)"

1.00
1.14(0.53 - 2.44)

1.00
1.30(0.62 - 2.73)

0.84(0.38 - 1.83)

1.00
1.73 (0.86 - 3.50)

1.00
8.39(0.48 - 144.40)

1.00
1.11 (0.67 - 1.82)
1.57 (1.00 - 2.49)

1.00
1.29(0.74 - 2.25)
0.89 (0.44 - 1.80)
0.88 (0.45-1.71)

1.00
0.92 (0.68 - 1.25)

1.00
1.83(1.02-3.27)"

1.00
1.31(0.81-2.12)
1.75(1.03 - 2.97)"

1.00
1.29(0.78 - 1.86)

1.00
0.90 (0.52 - 1.54)
0.81(0.32 -2.05)
1.44 (0.70 - 2.95)

1.00
1.44 (0.86 - 2.42)
1.34(0.93-1.91)
2.82(1.30-6.11)

1.00
0.51(0.23 -1.09)

1.00
2.30(1.49-3.57)

0.84 (0.38 - 1.83)

1.00
1.68 (0.82 - 3.45)

1.00
8.95 (0.63 - 127.04)

1.00
1.11(0.70-1.78)
1.52(0.97 - 2.38)

1.00
1.34(0.74 - 2.40)
0.86 (0.41-1.79)
0.83 (0.42-1.62)

1.00
0.95 (0.70 - 1.30)

1.70 (0.96 - 3.02)

1.00
1.34(0.84-2.13)
1.79(1.07 - 2.98)"

1.00
1.18(0.77-1.82)

1.00
0.85 (0.48 - 1.49)
0.82(0.33 -2.03)
1.39(0.63 - 3.06)

1.00
1.38(0.83-2.32)
1.27 (0.89 - 1.80)
2.85(1.32-6.17)

1.00
0.58 (0.28 - 1.16)

1.00
2.09(1.29-3.36)

OR - Odds Ratio; Cl - Confidence Interval; Models adjusted for age and sex; * p<0.05; ** p<0.001.
DISCUSSION

This study, conducted at primary schools located in rural and
urban areas of Lokossa-Benin, demonstrated stunting in more
than one quarter of schoolchildren and thinness in over one
tenth of children. After considering gender in the analysis, we
found that odds of thinness, especially of stunting, increased

with age. Stunting was also more frequent among schoolchildren
facing adverse nutritional conditions, indicated by low dietary
diversity, and those having school meal every weekday. Experi-
encing hunger at school was associated with more than 2- and
3-folds increases in odds of thinness and stunting, respectively.
In contrast, the university maternal education was a protective
factor for stunting.
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The prevalence of stunting varies widely among studies in
the African continent, such as Guinea-Bissau (15.5%) in 2011,
Ethiopia (5.2%) in 201529 and Burkina-Faso (29.4%) in 2015, Part
of the differences observed in the prevalence of stunting can be
attributed to sampling variations in the age groups included, such
as 10-19 years in the study conducted in Ethiopia®, 8-14 years
in the study from Burkina-Faso®”, and 8-17 years in this studly.

The frequency of thinness found in this study (13%) was higher
than that found in a southern Ethiopian study (4.7%)? and close
to those reported in central Burkina Faso (11%)(27) and in primary
schoolchildren of Guinea Bissau (13%)?. The variability in thinness
prevalence among studies may be attributed to the inclusion or
not of schoolchildren from rural areas, as it is generally greater in
rural than urban areas. For instance, while the southern Ethiopian
study@ included only urban schoolchildren, the Guinea Bissau study
had only rural schoolchildren. It is important to note that the above
quoted studies were conducted prior to 2015 and global malnutri-
tion rates are rising since then. Socioeconomic, environmental and
cultural differences between study settings, plus variation in school
attending rates among African countries may also explain prevalence
variations in stunting and thinness among studies.

Stunting, the major problem identified in this study, stems from
long-term food deprivation, especially micronutrients and protein
inadequate intake, which could include prenatal nutrition and
little maternal size®®. It reflects the cumulative effect of severe
socioeconomic adversities and recurrent infections and produces
long-term consequences, including impaired intellectual and
school performance and small adult body size®. In turn, thin-
ness is an indicator of acute malnutrition generally associated
with insufficient energy intake, often concurrent with parasitic
and other infectious diseases®®. Delayed puberty and reduced
muscle strength and bone mass density later in life are some of
the significant consequences of thinness during school years®.

Our findings reveal two faces of undernutrition present in
the context of food insecurity: high frequency of thinness and
stunting™. Since the crises of 2008 that raised the prices of food
commodities (especially wheat, rice, soya, and maize), an un-
precedented increase in the number of hungry people is being
observed in Benin®® and most countries worldwide®". In addition
to this, climate variability and extreme weather like dry seasons
or floods have contribute further to acute under nutrition and
aggravation of chronic malnutrition, especially in populations
depending widely on agriculture®>3* such as Benin®%. According
to the World Food Program of the United Nations, in 2017, food
insecurity affected almost 10% of the Beninese populationt".

The relationship between age and odds of thinness and stunt-
ing observed in the present study is in accordance with findings
of previous studies®®3%, The end of childhood is an intense linear
growth phase, implying increased daily energy (caloric) and nutri-
ent requirements for optimal growth and development. Inability
to meet these needs may result in or aggravate existing nutritional
deficiencies®®. On the other hand, it is possible that schoolchildren
with nutritional deficiencies are retained more often in primary
education, influencing the observed results, where school meals
are offered. This latter fact may account for the increased odds of
stunting among children reporting school meals five versus less days/
week. In 2018, 15% of primary school schoolchildren in Benin were
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repeaters®”. The expected age range for primary education in the
country would be 6 to 11 years®?, while we found 8 to 17 years, a
probable combination of late entry to school and high retention rates.

Our results suggest that higher level of formal maternal educa-
tion is associated with lower odds of stunting, while formal father
education was not associated with thinness or stunting. This result
agrees with a study of scholars (6-12 years old) in Nigeria®. Although
both maternal and paternal education is important for reducing
childhood (<5 years of age) undernutrition®®, maternal education
appears to have deeperimpact on children’s nutritional and health
outcomes owing to improvement of women’s welfare, feeding
practices and healthcare service use®. The lack of statistically
significant association between household socioeconomic status
and nutritional outcomes in this study may result from misclas-
sification errors, due to difficulties of assessing such information
via self-administered questionnaire in schoolchildren.

Low dietary diversity was significantly associated with stunting,
but not thinness, in this study, a finding in line with the evidence
that all diet components areimportant to prevent chronic under-
nutrition. Dietary diversity, an indicator of adequate nutrient intake
and quality of diet®?, is vital for optimal health and reduces the
risk of nutritional deficiencies“?. On the other hand, short-term
episodes of inadequate nutrition, mostly total energy intake, and
illness appear more important than diet quality to thinness“".

Our results support the importance of school meals to reduce
food insecurity, as the experience of hunger at school was strongly
associated with thinness and stunting. In this regard, reverse causal-
ity appears as the most likely explanation for the strong association
between school meals five days a week and stunting, instigated
by a nutritional intervention started in 2017 in Benin. This year, a
National Integrated School Feeding Program began in areas of food
insecurity, particularly in schools located in rural areas“?. Since then,
receiving meals five days a week became a marker of high stunting
prevalence. However, it appears from our study that this program
remains of limited reaching, since only 6% of children reported eat-
ing school meals, in contrast with the high prevalence of stunting.

Expanding school-feeding programs is imperative to reach all
vulnerable schoolchildren, not only the extremely affected ones, and
prevent undernutrition in a country with is one of the highest infant
mortality rates in the world“®. Hunger is a major and increasing form
of food insecurity®**4, being this human right a priority target for
public health interventions. We must note that health expenditure
in Benin is very low (2.5% of the Gross Domestic Product in 2018)
“3), and the numbers of healthcare professionals are scarce (0.39
nurses and midwives per 1,000 people; 0.08 physicians per 1,000
people in 2018)“%, Evidence indicate that combining the efforts
of educational and healthcare professionals are more effective to
adequately monitoring and assist child growth and development
on aregular basis, and intervening at early and reversible stages of
undernutrition“?. Nursing professionals usually have substantive
leading roles in health education and health-promoting school
initiatives“” released by WHO and UNESCO",

Study limitations

Firstly, dietary diversity estimated according to a single 24-
hour dietary recall may not have reflected the daily and seasonal
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variation of schoolchildren diet. Although self-administered
questionnaire enjoys increasing popularity in school-surveys,
potential memory biases cannot be ignored. Since the preva-
lence of the main outcomes were higher than the 10% used to
estimate sample size, we may have been underpowered to detect
small or modest differences in nutritional outcomes. Finally, the
cross-sectional nature of this study precludes determining the
temporality of dietary patterns and nutritional outcomes.

Contributions to nursing, health, or public policy

The regular assessment and monitoring of the nutritional status
of children and adolescents in school surveys are important and
feasible strategies. They are essential to subsidy the implemen-
tation as well as the assessment of the impact of school health
programs directed to promote childhood health and prevent
damages in linear growth and cognitive and emotional develop-
ment of schoolchildren.

CONCLUSIONS

Undernutrition is a health concern among schoolchildren in
Lokossa-Benin, as the prevalence of thinness and especially of
stunting is very high. Findings of this study support the importance

Sagbo H, Barreto SM, Costa ABP, Mendes LL, Khanafer N, Giatti L.

of food insecurity, particularly food deprivation, to explain thin-
ness and stunting. Low dietary diversity also seems to contribute
to chronic malnutrition, while greater maternal education seems
to mitigate the problem. Public health interventions, such as
far-reaching school meal, in association with poverty reducing
programs, are essential to prevent chronic nutritional deficiencies
and promote adequate linear growth and full development of
schoolchildren of Lokossa.
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