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Abstract

Background: Due to vulnerabilities resulting from disparities in socio-economic status (SES), most nutrition and
health interventions are targeted at children in public schools. This study was conducted to investigate the
determinants of malnutrition among pupils attending public and private schools in the Hohoe municipality, Ghana.

Methods: School-based cross-sectional survey, which used a multi-stage random sampling technique to select 633
pupils, aged 3-12 years enrolled in 14 public and seven private schools. Data was collected through face-to-face
interviews using semi-structured questionnaire. Type of school attended was used as proxy of SES of the pupils.
Weight, height and mid upper-arm circumference were measured and used to generate underweight, stunting,
thinness and obesity levels using WHO Antroplus and STATA 12.1. Mutually adjusted simple and multinomial logistic
regressions were performed to determine associations between explanatory and dependent variables.

Results: Underweight (13 % vs. 2 %, p = <0.0001), stunting (12 % vs. 3 %, p = <0.0001) and thinness (8 % vs. 1.4 %,
p < 0.0001) were higher among pupils attending public schools compared to their private schools counterparts. Public
school pupils had increased likelihood for underweight (AOR = 7.5; 95 % Cl = 2.4-23; p = 0.001) and an increase risk
for thinness (RR =4.7; 95 % Cl = 1.5-21.2; p = 0.028) but had decrease risk for overweight (RR =0.3; 95 % Cl = 0.1-
1; p = 0.043). Overweight (9 %) was higher among private schools pupils compared to public schools (3 %).
Underweight (14 % vs. 6 %), stunting (14 % vs. 4 %) and thinness (8 % vs. 4 %) were higher among pupils in rural
schools compared to urban dwellers. Rural schools children were twice likely to become stunted (AOR = 2.6; 95 % CI =
1.0-6.4; p = 0.043). However among pupils attending schools in urban areas, the prevalence of overweight was 7 %
compare to 1 % in rural areas. Pupils who consumed only two meals per day were more likely to be underweight (AOR
=6.8; 95 % Cl = 1.4-32.2; p = 0.016), stunted (AOR =7.2; 95 % Cl = 1.2-43.7; p = 0.033) and thin (RR = 9.4; 95 % Cl
=2.0-47.8; p = 0.007) compared to those who had at least three square meals daily.

Conclusion: Both under nutrition and over-nutrition were common among the school pupils but overweight
appeared largely driven by high SES and urbanization while under nutrition was associated with low SES and rural
residency. Interventions targeting school children should aim at reducing poverty and hunger as these factors

remain as underlying causes of malnutrition in childhood.
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Background

Malnutrition among children in developing countriesis a
major public health concern since it places a heavy burden
on already disadvantaged communities[1]. Primary school
life is a dynamic period of physical growth as well as of
mental development of children and therefore, represents
an active growing phase of childhood [2]. Research
indicates that health problems due to suboptimal
nutritional status in primary school-age children are
among the causes of low school enrolment, high ab-
senteeism, early dropout and unsatisfactory classroom
performance [3].

Despite the economic growth observed in developing
countries, particularly Ghana, malnutrition and more
importantly under nutritionis still highly prevalent in some
parts of the country [4]. Concomitantly, a growing
prevalence of obesity and its related chronic diseases is
being observed in these countries [5]. Obesity is already a
major concern in developed countries for pre-school
children [6] aswell as schoolchildren [7].

In developing countries, this rising epidemic along with
the tenacity of under nutrition and infections epitomizes
the ‘Double Burden of Malnutrition’ (DBM) [8], which is
becoming a great concern for African countries[9]. Thisis
due to changes such as urbanization and the associated
changes in lifestyle thus creating obesogenic environment
[10, 11], which have been shown to contribute immensely
to the current increasing trend of malnutrition in the
developing countries [12]. This is due to the consumption
of energy dense and fatty diet from fast food outlets,
reduced active commuting to work, use of energy saving
devices and computer games. Undoubtedly, the DBM isa
threat at the population, household and even individual
level [13], and it is currently observed among
schoolchildren [14]. However, in the devel oping countries,
overweight and obesity appear to be more common among
the high socioeconomic class [15-17]. Meanwhile,
children of low socioeconomic status are vulnerable to
under nutrition and poor health outcomes rather than over
nutrition, [18]. Findings from Columbia showed that
malnutrition had negative impact on school achievement
[3].

In private schools where children from high socioeco-
nomic background [19—21] attend the situation of child-
hood obesity is more prevalent. For example a study
conducted in Burkina Faso in 2011 showed that there was
high prevalence of overweight among children attending
private schools compare to those attending public schools
[22]. Similar observations were made in studies conducted
in other developing countries such as Guatemala [23] and
India[24].

Globally, a quarter of children under-five years are
stunted with 15 % underweight, 8 % wasted and 6 %
overweight. It is observed that in the low and high-
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income country groups overweight increase at a similar
rate, but at different levels [25]. However, there are higher
levels of stunting (37 %), underweight (21 %) and wasting
(9 %) [26]. Ghana has made a substantial progress in
reducing under nutrition among children less than five
years. The Ghana demographic and health survey in 2014
showed that 19 % of children less than five years were
stunted, 5 % were wasted and 11 % were underweight [27].
Thisis adecrease from the 28 % stunting, 9 % wasting and
14 % underweight prevalence recorded in 2008 [28].
However the situation in children of school going ageisnot
known nationwide, as it is not reported in the Ghana
Demographic and Health survey. More importantly studies
investigating nutritional status of school children
particularly between private and public schools in Ghana
arelimited.

Factors that lead to malnutrition are complex, multidi-
mensional and are often interrelated. Therefore, if the
present prevalence of malnutrition in children in devel-
oping countriesisto be reduced, then it isimportant that
the most important causes of malnutrition should be
understood [29]. Besides this, assessing the nutritional
status of children is an essential part of monitoring their
health status and providing data for accurate planning
and implementation of interventions to reduce morbidity
and mortality associated with suboptimal nutrition. It is
in the light of thisthat this study was conducted to assess
the nutritional status and associated determinants of
children enrolled in public and private basic schoolsin
the Hohoe municipality of the Volta region of Ghana.

Method

Study area

The study was conducted in the Hohoe municipality, one of
the 25 administrative districtsin the Voltaregion of Ghana.
The municipality issituated in the middle of theregion with
an estimated population of 167,016 inhabitants comprising
52.1 % females and 47.9 % males living in over 180 rural
(47.4 %) and urban (52.6 %) communities. The population
of the municipality is youthful with 35.9 % under age 15
years. The municipality coversatotal land areaof 1172 km?
and divided into seven zones called sub-municipalities for
administrative purposes [30]. There are 91 basic schools
within the Hohoe municipality with atotal pupil population
of 24,798 at kindergarten and primary school levels. Out of
this figure, 17,265 pupils are enrolled in 69 public (state-
owned) basic schools whereas 7533 pupils are enrolled in
22 private (individual-owned) basic schoals.

Design, target population and sampling

An exploratory school-based cross-sectional design was
used. The target population was preschoolers and school
age children enrolled in public (state-owned) and private
(individually-owned) basic schools within the Hohoe
municipality. In Ghana, basic schools provide formal



education that entails foundation courses starting from
kindergarten to the junior high school level. Children in
kindergarten are preschoolers while those from primary
oneto six are school age children with primary oneto three
termed lower primary and primary four to six termed upper
primary. The study population consisted of kindergarten
and primary school children.

The sample size was determined using alpha of 1.96 at
95 % confidence interval with a permitted 3 % margin of
error considering a 17 % [29] population prevalence of
under nutrition. This generated a sample size of 633. A
multi-stage sampling method was used in the selection of
study schools and participants. There are seven sub-
districtsin the municipality. To get arepresentative sample
of the municipality, the seven sub-districts were treated as
clusters. Two public primary schools were randomly
selected from each cluster while seven private schools
were selected randomly from the 22 private schoolsin the
Municipality. Within the study schools, eight strata
corresponding with the classes wereidentified. These were
kindergarten one and two and primary one to six. Using
the class register as the sampling frame, proportionate
number of males and femal es were systematically sampled
from each stratum. However, for a school pupil to be
eligible to participate on the study, he/she should have
enrolled in the school for at least one academic year.

Data collection tools and procedures

Datawas collected by nutrition officers at the second term
of the 2014 academic year specifically from January to
April. Data collection was done through face-to-face
interviews using a semi-structured questionnaire designed
to achieve the objectives of the study. One-on-one
interviews were conducted with participants in upper
primary whereas parents and guardians and sometimes
teachers of pupilsin kindergarten and lower primary were
invited to provide responses to the interview questions.
Responses elicited included age, class, and occupation of
the child’'s guardian, frequency of fruit and breakfast
consumption by the child per week. Anthropo-metric
measurements were taken following WHO standard
anthropometry guidelines. Height was measured using
‘SECA’ stadiometre to the nearest 0.1 cm, weight was
measured using digital weighing scale to the nearest 0.1
kg and mid-upper arm circumference (MUAC) was
measured using non-extensible MUAC tape to the nearest
0.1 mm. Measurement errors were reduced by engaging
trained nutrition officers employed by the Ghana Health
Service to assist with taking anthropometric
measurements.

Statistical analysis

Weight, height and MUAC measurements were con-
verted to weight-for-age Z-scores (WAZ), height-for-age
Z-scores (HAZ), body mass index (BMI), BMI-for-age
Z-scores (BAZ) and MUAC-for-age z scores (MAZ)
using the WHO Anthroplus software (version 10.4). The
resulting indices were used to determine the levels of
mal nutrition. Underweight was defined asWAZ less than
-2 of the mean standard deviation (SD), stunting as HAZ
lessthan -2 SD and thinness also asBAZ less than -2 SD.
Overweight and obesity were defined as BAZ greater
than +1 SD and +2 SD respectively. However for those
who were between the ages of 3—5 years, overweight was
defined as BAZ greater than +2 SD and obesity greater
than +3 SD. Weight-for-age is a composite index of
weight-for-height and height-for-age and thus does not
distinguish between acute malnutrition (wasting) and
chronic malnutrition (stunting). Children can be
underweight for their age because they are stunted,
wasted, or both. Weight-for-age is therefore considered
an overall indicator of a population’s nutritional health.

Besides this, the type of school attended was used as
a proxy of the socio-economic status of the parents or
guardians of the school pupils. This was based on the
premises that rich parents are more likely to send their
children to private schools compare to poor household
[19—-21].

Data entry and analysis was done using STATA (version
12.1). Both descriptive and inferential statistics were used
in analyzing and reporting findings. Differences in
characteristics among participant enrolled in the public and
private basic schools were determined using Pear-son’s
Chi-sguare test for categorical variables, which were
presented as frequencies and proportions. Student’s t-test
was used for continuous variables involving two categories
and reported as means with standard deviations (SD). The
association between the determinants of malnutrition under
investigation (independent variables) and the dependent
variables (anthropometric indices), that is, underweight and
stunting were determined using simple logistic regression.
To get the best fit, the regression analysis was mutually
adjusted for al the variables included in the model.
Multinomia logistic regresson model was used to
determine the association between BMI-for-age Z-scores
(BAZ) and the explanatory variables. This regression was
used because the BAZ was classified into three categories;
thinness, normal weight and overweight. Differences were
significantif p < 0.05 at 95 % confidence interval.

Results
The results of the study show that 65.9 % of the pupils
attend public schools and 34.1 % attend private schoals.
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The majority of the pupils (81.7 %) were within the age
ranges of 6-12 years while 18.3 % were in the age ranges
of 3-5 years. A greater proportion of the pupils (94 %) also
had breakfast every morning before going to schools as
against 6 % who did not have breakfast before going to
school. Also, the majority (73.6 %) consumed at least 3
square mealson daily basis, 24.8 % had four meals per day
while 1.6 % had only two meals per day. Moreover 25 %
had at |east one peace of fruit per day while the remaining
75 % did not.

Besides this, parents/guardians of about 38 % of the
pupils engaged in petty trading while 28 % are involved
in agriculture mainly crop farming. The rest of the
pupil’s had their guardians involve in artisanal work (14
%), 13 % were unemployed (13 %) and 7 % were formal
sector employees (Table 1).

Overall the prevalence of underweight, stunting,
thinness and overweight in the study population was
9.3, 8.5, 5.7 and 4.6 % respectively. Also stunting and
thinness were high (11.6 and 7.9 % respectively)
among pupils attending public schools as against those
attending private schools (2.8 and 1.4 % respectively).
However, 9 % of pupils attending private schools were
overweight as against 3 % of those attending schoolsin
public schools (Table 2). There were statistically
significant associations between stunting, underweight
and BMI for age z-scores, and the type of school the
pupils attended. There were also significant
associations between locations of pupils (rural versus
urban), guardian’s occupation, and number of meals
consumed in a day and the type of school attended
(Table 2).

There were however not significant associations between
the weights, heights and MUAC Z-scores of the pupils and
thetype of school the pupils attended. However, pupilswho
attended private schools had higher mean WAZ-scores
(0.47) compared to those who attended public schools.
Similarly, pupilsin private schools had higher mean HAZ-
scores (0.48) as againgt pupils attending public schools
(Table 2).

Table 3 illustrates the determinants of underweight and
stunting among the study population. About 13 % of the
pupils attending public schools were underweight
compared to 1.85 % among those who attended private
schools. It was observed that pupils attending public
schools were about seven folds more likely to be under-
weight (AOR =7.5; Cl =2.4-23; p =0.001) compared to
those attending private schools. There was also high pro-
portion of underweight in pupils attending schools in rural
areas (13.8 %) compared to those attending schools in
urban areas (5.6 %). The results also show that 15.2, 13.5,
11.1, 10.1 and 4.2 % of the pupils whose guardians were
formal sector employees, farmers, unemployed, artisans
and petty traders respectively were underweight.
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Table 1 Socio-demographic characteristics of study participants
enrolled in public and private basic schools

Variables Public schools Private schools P-value
n/N(%) n/N(%)

Sex
Male 206/417 (49.4) 106/216 (49.1) 0.938
Female 211/417 (50.6) 110/216 (50.9)

Age (years) 84+26 81£75 0.097

Age groups (years)
3-5 78/417 (18.7) 38/216 (17.6) 0.732
6-12 339/417 (81.3) 1781216 (82.4)

Class groups
Kindergarten 112/417 (26.9) 55/216 (25.5)
Lower primary 158/417 (37.9) 84/216 (38.9) 0.928
Upper primary 147/417 (35.3) 77/216 (35.7)

Location of school
Rural 291/417 (69.8) 0 —
Urban 126/417 (30.2) 216/216 (100)

Guardian Occupation
Formal 22/417 (5.3) 24216 (11.1)
Petty trader 134/417 (31.1) 105/216 (48.6)
Unemployed 52/417 (12.5) 29/216 (13.4) 0.000
Artisan 47/417 (11.3) 42216 (19.4)
Farmer 162/417 (38.85)  16/216 (7.4)

Fruit 3 times per week
Yes 81/417 (19.4) 79/216 (36.57) 0.000
No 336/417 (80.6) 137/216 (63.4)

Breakfast every morning
Yes 394/417 (94.5) 201/216 (93.1) 0473
No 23/417 (5.5) 15/216 (6.9)

Number of meals eaten in a day
At least 2 times daily 9/10 (90.0) 1/10(10.0) 0.000
3 times daily 3471466 (74.5) 119/466 (5.5)
4 times daily 61/157 (38.9) 96/157 (61.2)

There was adecrease chance for underweight among pupils
whose parents were engaged in petty trading (AOR = 0.2;
Cl =0.1-0.6; p =0.002) compared to those whose parents
had formal employment (Table 3).

Moreover, it was found that the proportion of under-
weight among pupils who did not consume fruits regularly
(10.2 %) as well asthose who did not take breakfast before
going to school (13.2 %) were high compared to those who
consumed fruits (7 %) or took breakfast before going to
school (9.1 %). Besides this, 30 % of those who had only
two meals per day were underweight as compared to 10.1
and 5.7 % respectively for pupils who had at least three
square meals and four meals per day. It was observed that
pupils who had two meals per day
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Table 2 Anthropometry of study participants attending public and private schools

Variables Public schools n =417 (Mean + SD) or n/N(%) Private schools n =216 (Mean + SD) or n/N(%) P-value
Weight (kg) 249+75 258+79 0.1414a
Height (cm) 1254 144 1274 +14.2 0.99052
WAZ -0.82+1.0 -0.35+1.0 <0.00012
HAZ -0.58+1.0 0.10+1.1 <0.0001a
MUAC Z-scores -0.7+1.0 -0.70+0.8 0.99242
BMI-for-age Z-scores -0.53+1.0 -0.47£0.84 0.39952
Underweight 55/417 (13.2) 4/216 (1.85) <0.0001>
Stunting 49/417 (11.6) 5/216 (2.8) <0.00010
Thinness 33/417 (7.9) 3/216 (1.4) 0.0010
Overweight 12/417 (2.9) 20/216 (9.3) 0.008*

‘Denotes differences derived from t-test
*Denotes differences derived from Pearson Chi-square

were about 7 folds more likely to become underweight
(AOR =6.8; Cl =1.4-32.2; p = 0.016) as compared to
those who had at least three square meal s per day (Table 3).

In addition to this, high proportion of stunting was
observed in pupils enrolled in public schools (11.6 %)
compared to those enrolled in private schools (2.3 %).
However, differences observed in the proportion of
stunting between pupils attending public and private
schools was not statistical significant. Similarly there was
also high proportion of stunting in pupils attending schools
inrura areas (14.4 %) compare to those attending schools
in urban areas (3.5 %). Pupils attending schools in rural
areas were about three folds more likely to become stunted
(AOR=2.6; Cl =1.0-6.4; p =0.043) compared to those
attending schoolsin urban areas. More so, 14.0, 13.0, 11.2,
7.5 and 2.9 % of the pupils whose guardians are farmers,
formal sector employees, artisan, unemployed and petty
traders respectively were stunted. There was a decrease
odds for stunting for pupils whose parents are petty traders
(AOR =0.2; Cl =0.1-1; p = 0.003) compared to those
whose parents are employed in the formal sector (Table 3).

Additionally, 20 % of pupils who had only two meals per
day were stunted as against 10.3 and 2.6 % respectively of
pupils who had at |east three square meals and four meals
per day. Pupils who had only two sgquare meals per day
were about seven times more likely to be stunted (AOR =
7.2; Cl =1.2-43.7; p =0.033) compared to those who had
at least three square meals per day. Those who had four
meals per day had decrease odds for stunting compared to
those who had three meals per day but this was only
significant at 90 % confidence interval (Table 3).

Further, there was a high proportion of thinness among
pupils attending public schools (7.9 %) as against 1.4 % of
pupils attending private schoals. It was observed

that the risk of being thin as against normal weight for
pupils attending public schools was 5.5 times higher
compared to those attending private schools (RR =5.5; CI
=1.5-21.2; p =0.013) whiletherisk of being overweight
as against normal foe pupils attending public schools was
70 % lower (RR = 0.3; 95 % Cl = 0.1-1; p = 0.043)
compare to those in public schools. Likewise, the
proportion of pupilswho were thin was high among pupils
attending schoolsin rural areas (8.3 %) compared to those
attending schoolsin urban areas (3.5 %). Moreover, 30 %
of pupils who had only two meals per day were thin
compared to those who had at | east three square meals (5.6
%) and four meals (4.5 %) per day respectively. The risk
of being thin as against normal weight for pupils who had
only two meals per day were about nine folds higher (RR
=9.4; Cl =2.0-47.8; p =0.007) compared to those who
had at least three meals a day. Similarly, the risk of being
thinness as against normal for upper primary (class 4-6)
was about 2 times higher (RR =2.3; Cl = 1.0-5.2; p =
0.045) compared to those in lower primary (Table 4).

Conversely, the proportion of overweight among pupils
in the private schools was high (9 %) as against pupils
who attend public schools (3 %). It was al so observed that
the proportion of pupils who were overweight was high
in pupils attending schoolsin urban areas (7 %) compared
to those attending schoolsin rural areas (1 %) (Table 4).

Besides this, about 11 % (Table 2) of the variations in
underweight, 13 % (Table 3) of the variations in stunting
and about 15 % (Table 4) of the variationsin BMI-for-age
were explained by the determinants investigated in the
present study.

Discussion
The study investigated determinants of malnutrition among
public and private school pupils recruited from
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Table 3 Simple logistic regression models showing the determinants of underweight and stunting among the study population

Exploratory Underweight Stunting
variables n/N(%) AOR (95 % Cl) P-value n/N(%) AOR (95 % Cl) P-value
School type

Public 55/417(13.2) 7.5(2.4-23) 0.001 49/417(11.6) 2.7(0.8-8.8) 0.108

Private 4/216(1.85) Reference 5/215(2.3) Reference
Sex

Male 28/312(9.0) Reference 26/321(8.1) Reference

Female 31/321(9.7) 0.9 (0.5-1.5) 0.611 28/312(9.0) 1.1(0.6-1.9) 0.855
Location of school

Urban 19/342(5.6) Reference 12/341(3.5) Reference

Rural 40/291(13.8) 1.2 (0.6-2.5) 0.663 42/291(14.4) 2.6(1.0-6.4) 0.043
Age of pupils (years)

3-5 10/116(8.6) Reference 9/115(7.8) Reference

6-12 49/517(9.5) 1.1(0.4-3.5) 0.828 45/517(8.7) 0.7(0.3—4.7) 0.637
Guardian occupation

Formal 7/46(15.2) Reference 6/46(13.0) Reference

Petty trader 10/239(4.2) 0.2 (0.1-0.6) 0.002 7/239(2.9) 0.2(0.1-1) 0.003

Unemployed 9/81(11.1) 0.5(0.2—1.6) 0.268 6/80(7.5) 0.5(0.1-1.7) 0.270

Artisan 9/89(10.1) 0.5 (0.2-1.6) 0.256 10/89(11.2) 0.8(0.2-2.3) 0.627

Farmer 24/178(13.5) 0.4(0.2-1.2) 0.099 25/178(14.0) 0.5(0.2-1.4) 0.173
Fruit consumption 23 times weekly

Yes 11/160(6.9) Reference 8/159(5.0) Reference

No 48/473(10.2) 1.0 (0.5-2.2) 0.932 46/473(9.7) 1.4(0.6-3.4) 0.39%4
Eats breakfast every moming before school

Yes 54/595(9.1) Reference 52/594(8.8) Reference

No 5/38(13.2) 1.8(0.6-5.1) 0.298 2/38(5.3) 0.7(0.1-3.2) 0.596
Frequency of meals in a day

Twice daily 3/10(30.0) 6.8(1.4-32.2) 0.016 2/10(20.0) 7.2(1.2-43.7) 0.033

3 times daily 47/466(10.1) Reference 48/465(10.3) Reference

4 times daily 9/157(5.7) 1.2(0.5-2.7) 0.743 4/157(2.6) 0.4(0.1-1.1) 0.084
Class group

Kindergarten 15/167(9.0) 1.0 (0.5-2.3) 0.707 12/166(7.2) 0.5(0.2-21.7) 0.282

Lower primary 26/242(10.7) Reference 24/242(9.9) Reference

Upper primary 18/224(8.0) 0.7 (04-1.4) 0.307 18/224(8.0) 1.2(0.6-2.5) 0.596

Prob > chi2 = 0.0000, Pseudo R2 = 0.1143

Prob> chi2 = 0.0000, Pseudo R2 = 0.1340

kindergartens and primary schools in the Hohoe Muni-
cipality. The type of school attended was used as a proxy
of the socio-economic status of the parents or guardians.
This was based on the premises that rich parents are more
likely to send their children to private schools compare to
poor households [19-21]. The use of the type school
attended (public or private) by pupils in this study as a
proxy for the socio-economic background of the parents or
guardian makes it unique and different.

The key findings of this study included the following.
Firstly, there was high proportion of underweight,

stunting and thinness among pupils attending public
schools compared to their private school counterparts.
Pupils attending public schools were also several folds
more likely to become underweight and thin compared to
those who attend private schools. On the contrary, there
was high proportion of overweight among pupils
attending private schools compared to public schools.
Pupils attending public schools had lower risk for over-
weight. This implies that the type of school attended
(public vs. private) could be associated with pupils' nu-
tritional status.
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Table 4 Multinomial logistic regression model showing the determinants of thinness and overweight/obesity among school pupils

Exploratory Thinness Overweight/obesity
variables
n/N(%) RR (95 % Cl) P-value n/N(%) RR (95 % Cl) P-value

Type of school

Public 33/417(7.91) 47(15-212) 0.028 8/417(2.0) 0.3(0.1-1) 0.043

Private 3/216(1.4) Reference 19/216(9.0) Reference
Sex

Male 16/321(5.0) Reference 14/312(4.5) Reference

Female 20/312(6.41) 1.4(0.7-2.7) 0.360 13/321(4.0) 1.1(0.5-2.0) 0.777
Location of school

Rural 24/291(8.25) 1.2(0.5-2.7) 0.602 3/291(1.0) 0.2(0.1-2.3) 0.435

Urban 12/341(3.5) Reference 24/342(7.0) Reference
Age of pupils (years)

3-5 5/116(6.0) Reference 2/116(1.7) Reference

6-12 31/517(5.01) 0.2(0.0-1.9) 0.147 25/517(4.8) 1.1(0.5-20.1) 0.927
Fruit consumption 23 times weekly

No 24/473(3.87) Reference 18/473(3.8) Reference

Yes 12/160(7.5) 0.6(0.3-1.4) 0.207 9/160(5.6) 1.3(0.6-3.2) 0417
Eats breakfast every moming before school

No 3/38(7.9) Reference 1/38(2.6) Reference

Yes 33/595(5.6) 1.4(0.4-5.3) 0.599 26/595(4.4) 5.6(0.5-56.5) 0.147
Frequency of meals in a day

Twice daily 3/10(30.0) 9.4(2.0-47.8) 0.007 1/6(16.7) 1.0(0.8—14) 0.078

3 times daily 26/466(5.6) Reference 17/470(3.7) Reference

4 times daily 71157(4.5) 1.0 (0-2.7) 0685 9/157(5.7) 0.7(0.3-1.7) 0.441
Class group

Kindergarten 5/167(3.0) 0.2(0-1.9) 0.158 3/167(1.8) 0.3(0.1-1.4) 0.290

Class 1-3 10/242(4.1) Reference 11/242(4.5) Reference

Class 4—6 21/242(9.4) 2.3(1.0-5.2) 0.045 13/224(5.8) 1.6(0.7-3.7) 0.280
Guardian occupation

Formal sector 1/45(2.2) 1.0(0.1-12.4) 0.978 2/46(4.4) 0.3(0.1-1.4) 0.123

Petty trading 11/239(4.6) 1.9(0.4-9.5) 0.399 10/1239(4.2) 0.5(0.2—1.1) 0.093

Unemployed 6/81(7.4) 2.3(0.4-13.0) 0.333 5/81(6.2) 0.8(0.2-2.9) 0.788

Artisan 2/89(2.3) Reference 9/89(10.1) Reference

Farming 15/178(8.4) 2.7(0.5-13.1) 0.230 1/178(0.6) 0.1(0.01-1) 0.049

Prob > chi2 = 0.0000, Pseudo R? = 0.1462

Similarly, there was high proportion of underweight,
stunting and thinness among pupils attending schools
in rural areas compared to those attending schools in
urban areas. It was observed that pupils attending
schools in the rural areas were more likely to become
stunted compared to those attending schools in urban
areas. Moreover pupils, who had only two meals per
day were likely to be underweight, stunted and thin
compared to those who had at |east three square meals
aday.

Additionally, pupils whose parents or guardians are
engaged in petty trading were lesslikely to be underweight,
stunted and thin compared to those whose parents are
employed in the formal sector (civil and public servants).
Also, pupils in the upper primary were more likely to be
thin compared to those in the lower primary.

The type of school attended was found to be a strong
determinant of underweight and thinness among pupils.
This observation is consistent with many other studies that
investigated malnutrition and associated factors
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among children. For example one study conducted in
Burkina Faso shows that private school children had a
better nutritional status than those attending public
schools, with anaemia and vitamin A deficiency signifi-
cantly higher in children attending public schools (30 %
vs. 45 % and 6 % vs. 53 % respectively) [22]. They postu-
lated that socio-economic conditions [23] of theindividual
children may beresponsible for these differences observed
as school registration fees was markedly different between
the two schools: US $ 60 in private schools compared with
only US $ 4 in public schools. This observation is
consistent with our findings. Similarly another study
conducted in Indiain 2014 also showed high proportion of
underweight among children attending government
schools compare to those attending private schools[24].

Other studies in Ghana [31] and elsewhere in Africa[1,
32] found that the various socio-economic statusindicators
such as maternal education and paternal educational level,
parental income level and family assets were associated
with children nutritional status. More so, the Ghana
Demographic and Health Survey in 2014 [33] a so showed
that stunting among children was inversely correlated with
education and wealth in Ghana. Perhaps the reasons for
suboptimal nutrition of pupils from the poor households
(pupilsin public schools) could be due to the fact that poor
households and individuals are not able to achieve food
security or have better resources for care and for that
matter, they are unable to utilize or create resource for
health on a sustainable basis [29].

Conversely there was a high proportion of overweight
among pupils attending private schools compared to those
attending public schools. This observationisin accordance
with findings of other studies. For example, a significantly
higher overweight prevalence was found among pupils in
private than public schools in Burkina Faso [22]. Similar
findings have been observed in other developing country
[23, 24].

Additionally, location of pupils (rural vs. urban) was
found to be an important determinant of stunting as pu-
pilsin rural areas were several folds more likely to be-
come stunted compared to those in urban areas. This
finding is in agreement with the findings of the Ghana
demographic and Health survey in children under-five
years, which shows higher proportion of underweight
among rural children compared to those in urban areas
[33]. Another study in Ethiopia[34] also found high pro-
portion of malnutrition among rural school children
compared to their urban counterparts. Perhaps the poor
nutritional status observed in pupils attending schoolsin
rural communities is as a result of the usual higher
prevalent rates of intestinal parasites especially among
rural children compared with urban dwellers and the
likelihood of inadequate food intake in the rural areas
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could contribute to the disparity in the nutritional status
between the children in both communities [35].

The better nutritional status of pupils in urban com-
munities in the present study is also in conformity with
those of other studies among school children in Nigeria
[36] and other developing countries [23]. The differences
observed could also be due to differences in the socio-
economic status of their parents [37].

Moreover, there was a high proportion of overweight
among pupils attending schools in urban areas compared
to those in rural areas. The prevalence of overweight
among pupils attending school in rural areaswas smaller
compared to those in urban areas. This appearsto follow
the same trend as adult over-nutrition in Ghana, which
is higher among urban population than rural population
[38]. This could be due to the modification in life style,
diet, urbanization, and reduced active commuting to
school, use of energy saving devices and increasing
sedentary games such as computer games and television
watching that creates an ‘obesogenic’ environment [39].

Number of meals consumed per day was also found to
be independently associated with stunting, underweight
and thinness. It was observed that pupils who had only
two meals a day had increased odds for stunting and
underweight as well as higher risk of been thin. This ob-
servation is in conformity with the findings of other
studies. For example, according to the WHO, [40] when
children do not take adequate number of meals recovery
from infections takes longer. More so, it is found that
decreased number of meals per day leads to malnutrition
among children [41]. This could be due to the fact that
adequate supply of foods is important for a child’s
growth, asit prevent diseases as well as maintains health.

Furthermore, guardian’s occupation was also associ-
ated with the nutritional status of pupils as it was ob-
served that pupils whose parents are engaged in petty
trading had decreased odds for both underweight and
stunting as against those whose parents are in the formal
sector. Perhaps, as aresult of the flexible nature of their
work schedules, parents or guardians who are engaged
in petty trading are able to provide adeguate care in
terms of providing adequate meals at the required fre-
quency as compared to their counterparts in the formal
sector.

One important limitation of this study is that it was a
school based cross sectional study and for that matter the
findings may not be representative of the nutritional
situation of children of the same age group who are not in
school, as some of the school s had school meals. Moreover
children who are not in schools may have poorer
background and consequently poorer nutritional status
compare to those who are in school.



Agbozo et al. BMC Nutrition (2016) 2:32

Conclusion

Onthewholethe study revealed that both under nutrition
and over nutrition are common among pupils in public
and private schools but over nutrition appeared to be
largely driven by improved socio-economic status and
urbanization. More so, low socio-economic status and
rural dwelling according to our findings could preclude
optimal nutrition in children. Our findingsalso reinforce
the most important causes of malnutrition including
inadequate food consumption and poor parental care. It
is important to emphasize that nutrition interventions
targeting school children should aim at reducing poverty
and hunger in general as these factors remain the
underlying causes of malnutrition in children.
Interventions implemented to address overweight and
obesity should also be channeled through the schools
particularly in private schools and urban areas as
children in these settings are more prone to overweight
and obesity.

Besides this, in schools where meals are served it is
imperative that optimal diet that contains all the nutri-
entsrequired for the proper growth of children should
be provided. M or eover, efforts should be made to con-
trol the spread of common childhood infections such as
malaria, diarrhea and wor m infestations.
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