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Abstract: Background: Stunting in children results from a defective growth. Our objective was to describe the
epidemiological and clinical profiles of stature growth delay in school children of an urban community in Cameroon. Methods:
This was a cross-sectional study carried out on primary and secondary school children aged between 8 to 15 years, from
January to June 2015 in Yaoundé, Cameroon. The study involved 1442 children of which 79 presented stature delay. Results:
The mean age was 12 years (IQR: 11-13ans). The prevalence of stunting was 5.47% (95% CI: 3.59 to 5.87) Among which 48
(60%) of affected children were in secondary school, 41 (51.89%) were of female sex, 54 (68.35%) were aged between 11 and
13years old, 49 (62%) came from families with average or limited socioeconomic level out of which 30 (62%) had limited or
poor diet, 76 (96.2%) had normal BMI, 26 (33%) had bone size abnormalities, 10 (12.65%) had delayed puberty, and 4 (5%)
had a chronic disease. Conclusion: Stunting occurs among school children in the urban communities of Yaoundé in Cameroon,
with considerable percentages of affected children diagnosed for the first time in secondary school, and coming from families
with low socioeconomic level, having poor diet. Regular measurements of anthropometric parameters and holistic assessment
may help for prevention.
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assessments at routine visits, whereas present in even some

1. Introduction

Growth from a morphological point of view may be
defined as an increase in size. The determinants of child
growth rate are multifactorial including nutrition, chronic
diseases, endocrine and psychological factors [1]. According
to Tanner et al in 1986, growth can be considered as a mirror
image of the society and height as “a proxy for health” [2, 3].
Children with stature growth delay can be found in all
countries worldwide, with a global prevalence around 25% in
the year 2000 [4]. In Cameroon, the prevalence of childhood
stunting increased from 23% to 29% between 1991 and 1998
[5]. Among the various phases of growth, the childhood
phase seems to be the most determinant in African children
and depends so much on adequate nutrition according to
Karlberg et al [6, 7]. Stature growth delay may be under
diagnosed due to non-systematic or erroneous anthropometric

supposedly healthy children [8]. Growth retardation may be
associated with cognitive and physical disadvantage,
considerable morbidity and mortality [8, 9]. The present
study aims at describing the epidemiological and clinical
aspects of stunting in some school children of the urban
communities of Yaoundé, the capital city of Cameroon.

2. Methodology

A cross-sectional study was carried out in primary and
secondary schools of the urban community of Yaoundé,
Cameroon. For six months, from January to June 2015,
children aged 8 to 15 years, registered in selected schools and
whose parents’ authorizations were obtained, were included
in the study. Random cluster sampling was done with
primary statistical unit being the school (cluster) and the
secondary statistical unit being the student. School selection
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was done from a list of educational institutions obtained from
regional delegations of secondary and basic educations for
the year 2015. The draw was conducted so as to have equal
probability for each institution. As such, 10 schools were
selected out of 1471. The minimal sample size estimated was
1325 children, with a confidence interval at 95% and 5%
precision. The number of students who took part in the study
was 1442. Enrolled children were submitted to a data
collection sheet. The enquiries comprised demographic
indicators, health status, socioeconomic level, nutritional
assessment,  psycho-environmental  investigation and
anthropometric measurements. Collected data was then
transferred into a software-conceived data base with Epi Data
and analyzed using STATA version 12.0. Bi variate analysis
was done with Student's test or Chi’ according to the
variable. Fischer’s test served for analyzing small qualitative
variables.

3. Results

We worked on a sample of 1442 children. The mean age
was 12 years (IQR: 11-13ans): 13 years for secondary school
children (IQR: 12-14ans) and 10 years for primary school
children (IQR: 9-11ans). Children of female sex represented
55.43% (CI: 52.62 - 58.22) of the series while boys
accounted for 44.57% (CI: 41.78 — 47.38). The children in
this survey were mainly (57.72%) from families with average
socio-economic level. Fifty-two percent (52%) of school
children had good diet, 31% had limited diet and 17% had
poor diet according to food safety criteria defined by World
Food Program (WFP).

We found 79 children with heights below -2 Standard
Deviation (SD), thus a prevalence of 5.4% (95% CI: 3.59 to
5.87) of children presenting stature growth delay. Children
aged 11 to 13 years were most affected (Figure 1). The
Greater proportion (60%) of the children with stunting was
among secondary school children.
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Figure 1. Age distribution of schoolchildren with stature delay.

Children of female sex represented 51.9% (41) of children
with stunting. Most children presenting short stature
originated from the district of Yaoundé 1: 29 (36.7%),
followed by Yaoundé 6: 27 (34.17%). No case was recorded
in the district of Yaoundé 5. The majority of children with
short stature were from families with average socioeconomic
level 49 (62%) among which 62% had limited or poor diet
while 28% had good diet according to WFP. Ninety-five
point two percent (96.2%) of children with stunting had

normal BMI (-1DS <BMI <1DS) and 4.8% of them, being
girls were overweight (+ 1DS <BMI <+ 2DS).

Table 1. Distribution of students according to socioeconomic level.

Socioeconomic level Number Percentage (%)
High 454 31.48

Average 871 60.40

Low 98 6.79

No response 19 1.31

Total 1442 ~100

Thirty-three percent (33%) of children with short stature
had abnormal body segments suggestive of bone
abnormalities. Delayed puberty according to Tanner’s
classification was found in 12.7% (3 girls and 7 boys), 3%
reported having chronic kidney disease, 1.5% were chronic
heart disease carriers and sickle cell anemia occurred in
0.5%. The proportion of children with stature growth delay
affected by chronic disease was 5%.

Not identified | —— 49.3%
Sickle cell anemia | 0,5%
Heart Disease ] 1.5%
Chronic Kidney Disease [l 3%
Delayed puberty |GG 12.7%
Bone Abnormalities _ 33%

0% 10% 20% 30% 40% 50% 60%

Figure 2. Distribution of associated health hazards.

4. Discussion

The predominant age group affected with stunting was
from 11 to 13 years, with more than 68% of them being
secondary school children. This result was similar to that
described in the literature which states that the incidence of
stature growth delay within various age groups tends to
increase with age. For example, El Hioui et al described an
increase from 4.4% between 6 and 10 years to 14.8%
between 11-16 years [4]. From a physiological point of view,
the cause could be multifactorial, including reduced or
varying hormone influences on the growth process [9, 10,
11]. This may seem paradoxical, given the age range which
rather corresponds to puberty. However, puberty delay found
in 12.5% of children with stunting in our series may as well
be a possible explanation to the results obtained. On the other
hand, late diagnosis and inadequate management could be
another reason.

Short stature was slightly predominant in girls and is
consistent with results obtained by some other authors [12,
13, 14]. The difference could be due to genetic constitution at
the basis of hormone synthesis and tissue development,
which differs for male and female gender [14].

We recruited 1442 school children, out of which 79 had
heights below -2 Standard Deviation (SD), giving a
prevalence of 5.47% for stunting in our series. This
prevalence is lower than those found in some West African
countries [11]. In effect, the difference in study settings, with
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some of them carried out in rural areas may be a justification,
given that the level of education, nutritional potential and
hence growth rate may be affected by geographical context.

Sixty-two percent (62%) of children presenting short
stature originated from families with average or limited
socioeconomic level. This is in line with similar studies
conducted in our context by Léonie and Bernard [15-17].
They showed that adolescents from families with medium
and high socioeconomic level were less prone to short stature
compared to those from families with low socioeconomic
level [16, 17]. This seems coherent as socioeconomic level
may ameliorate nutrition quality and favor stature
development. We found that close to 60% of families with
socioeconomic level as from average to low level, in which
children were affected with stunting equally had limited or
poor diet. In effect, many studies have reported insufficient
dietary factors as a major determinant of growth failure [14,
17, 18]. Moreover, food diversification is a key determinant
of growth in children aged 6-16 years [10, 14].

A number of chronic pathological conditions such as sickle
cell anemia, cardiac and kidney diseases were reported in 5%
of children presenting stature growth delay. El Hioui et al
had earlier demonstrated that stunting in children may be a
long-term indicator of chronic undernourishment [3, 14].
This could be due to the fact that chronic diseases lead to
increased nutrients’ wasting and needs, which if not provided
can impact the growth process [20-23].

Some limitations to these results could be related to
parents giving wrong information or poorly taken
measurements. However, the determination of factors
associated with stunting in school children may serve a
greater purpose in reducing its prevalence in our
communities.

5. Conclusion

Even though there has been considerable improvement
over the years, stunting still occurs among children in urban
communities of Cameroon, as up to 5.4% of school children
in Yaound¢ suffer this condition. Short stature may appear as
a sign of an underlying pathology and so regular
anthropometric measurements and thorough clinical
assessment of children may serve for prevention.
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