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Stunting among primary-school
children: a sample from Baghdad,
Iraq
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ABSTRACT The aim of this study was to establish baseline information about the prevalence and
distribution of growth deficit (stunting) in a sample of Iraqi schoolchildren from the capital, Baghdad.
A cross-sectional descriptive analysis of the growth status of 5286 primary-school children aged 7-12
years (2888 males, 2398 females) was conducted by measuring the prevalence of stunting (height-for-
age Z-score < —2), and underweight (body mass index-for-age) using the NCHS/WHO and IOTF/WHO
cutoff values respectively. The prevalence of stunting only, and concurrent stunting and underweight,
were 18.7% and 13.5% respectively, with a slight predominance among girls. The study also demon-
strated the progression of height deficit with increasing age.

Retard de croissance chez les enfants des écoles primaires : étude d’un échantillon a Bagdad
(Iraq)

RESUME La présente étude avait pour objectif de réunir des données de référence sur la prévalence
et la répartition du retard de croissance dans un échantillon d’enfants iraquiens vivant dans la capitale,
Bagdad. Une analyse descriptive transversale de la croissance a été réalisée chez 5 286 enfants des
écoles primaires 4gés de 7 a 12 ans (2 888 garcons et 2 398 filles) grace a la mesure de la prévalence
du retard de croissance (valeur du Z pour le rapport taille/age < —2) et du déficit pondéral (indice de
masse corporelle pour I'age), sur la base, respectivement, des seuils NCHS/OMS et IOTF/OMS. La
prévalence du retard de croissance s’élevait a 18,7 % et celle du retard de croissance et du déficit
pondéral a 13,5 %, avec une légére prédominance chez les filles. L'étude a également démontré la
progression du déficit de taille a mesure que 'dge augmente.
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Introduction

The best global indicator of a child’s well-
being is growth: infections and poor nutri-
tion, or usually a combination of both, are
major factors affecting physical growth and
mental development [/,2].

While height is to a large extent geneti-
cally determined, it also reflects a child’s
socioeconomic, health and nutritional status
[2]. Undernutrition is not just a state, but a
process, whose consequences often extend
not only into later life, but also into future
generations [/]. It is a cumulative process
that starts in utero and is clearly linked
with low birthweight. There is substan-
tial evidence that intrauterine growth is a
strong predictor of postnatal growth and
final height is determined in large part by
nutrition from conception to age 2 years.
Stunting is defined identically in childhood
and during adolescence as height less than
—2 Z scores below that expected on the basis
of the international growth reference [/,3].

Stunting is associated with impaired
mental development and poor school per-
formance later on. This association is not
a simple causal one because complex en-
vironmental, social and economic factors
interfere [/—4].

Height has been shown to be related to
productivity, and a 1% loss in adult height
as a result of childhood stunting is associ-
ated with a 1.4% loss in productivity [/].
However, data on the growth of school-age
children, generated in a consistent manner
across countries and over time, is difficult
to find [3—6].

The present study was therefore under-
taken in order to describe the nutritional
status of male and female schoolchildren
aged 7-12 years in Baghdad, Iraq, through
focusing on stunting, to provide baseline
information about the prevalence and distri-
bution of this problem.

Methods

Setting

This cross-sectional study was conducted
in primary schools in Baghdad (the capital
of Iraq) during the 2nd semester of the aca-
demic year 2004/05. The sample comprised
5% of the primary schools in the city,chosen
by a simple random technique from each of
the 2 major districts of the capital (Karkh
and Russafa), proportionate to the number
of schools in each district and to the popu-
lation density. The sample was all the stu-
dents aged 7—12 years in 26 primary schools
(boys and girls, separate or mixed), 14 in
Rusafa and 12 in Karkh; 1 school in each
group was from a rural area.

All approvals from the Ministry of Edu-
cation were prepared and a timetable was
constructed to visit the schools in a system-
atic manner during March and April before
the final examinations.

Measurements

The recorded parameters were age, height
and weight. Age information was obtained
from the child’s reporting. The anthro-
pometric data were collected at schools
by 6 well-trained data collectors working
in pairs. Weight was measured using a
calibrated digital scale for all boys and girls
wearing light clothing with an accepted er-
ror of 0.1 kg. Height was measured for all
children without shoes using a wall-mount-
ed stadiometer (Microtoise, Stanley Mabo,
France) with an accepted error of 0.1 cm.

The data were used to calculate:

* height-for-age, the anthropometric indi-
cator used to evaluate stunting;

* body mass index (BMI)-for-age, to
evaluate underweight. BMI was calcu-
lated from the height and weight data
using the standard formula: weight (kg)/
height? (m).
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BMI-for-age and height-for-age Z-
scores were calculated for each individual,
assuming mid-year age for each child
because of doubts over the correct date
of birth. The National Center for Health
Statistics (NCHS)/World Health Organiza-
tion (WHO) reference values for height [7]
and the International Obesity Task Force
(IOTF)/WHO [8, 9] cutoff values for weight
were used to estimate age-specific preva-
lence of stunting and underweight, accord-
ing to the recommendations made by the
WHO Expert Committee [3]. Stunting was
defined as Z-value below —2 standard de-
viations (SD) of the expected median of the
NCHS/WHO cutoff values for height [7].

Statistical analysis

Frequencies, relative and cumulative per-
centages, means, standard deviation (SD),
and range were computed. Chi-squared for
linear trend was calculated when applicable.
The chi-squared standard test was used to
test for associations in categorical variables
and the F-test for continuous variables. The
correlation coefficient was calculated to
measure the relation between the variables.
P-value <0.05 was considered statistically
significant. Data were analysed using Epi-
Info 2000 and SPSS, version 11.

Results

A total of 5286 children formed the study
cohort. Of these, 54.6% were males and

45.4% were females, a male:female ratio of
1.2:1. The mean age was 10.1 [standard de-
viation (SD) 1.5, range7—-12] years, and the
mean height was 134.9 (SD 11.0) cm.

Using the cutoff value of —2 Z-scores
of height-for-age, the overall prevalence of
stunting was 18.7%, with a mean height of
126.2 (SD 8.07) cm, while the prevalence of
linear growth deficit (lower than —1 SD of
the median of the NCHS\WHO) in the same
age group was 53.3% (Table 1).

The prevalence of stunting rose stead-
ily and significantly with age (» =0.737, P
=0.01), from an overall of 7.7% in 7-year-
olds to 22.4% in 12-year-olds (Table 2).
No statistically significant difference was
found in the sex distribution of the sample,
females (19.1%) were, however, slightly
more stunted than males (18.3%) (Table 3).

Applying sex stratification, it was noted
that the prevalence of stunting rose with age
in a statistically significant way in compari-
son to normal height students (for males ¥’
for lineartrend= 19.69; P< 0.001;r=0.717
and for females y* for linear trend = 26.37, P
<0.001,7=0.761) (Table 4). Moreover, the
age distribution of the 987 stunted students
showed that about one-third of the stunted
males (31.1%) were 12 years old, while the
peak rate for stunted females (27.5%) was at
11 years of age (Table 5).

Significantly more of the stunted stu-
dents (13.5%) were underweight compared
to normal height students (7.8%) (P < 0.001)
(Table 6).

Table 1 Prevalence of stunting and the mean height distribution of the sample of students

Stunting No. % Cumulative % Mean height SD
(cm)

< —2 8D height 987 18.7 18.7 126.2 8.1

—1to —2 SD height 1828 34.6 53.3 132.3 8.6

Normal height 2471 46.7 100.0 140.2 10.6

Total 5286 100.0 134.9 11.0

F =868.3; P < 0.001.
SD = standard deviation.
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Table 2 Age distribution of the sample according to linear growth deficit categories
Age Height Total
(years) -1to-2SD Normal

No. % No. % No. % No. %
7 27 7.7 91 25.9 233 66.4 351 100.0 (6.6)*
8 87 14.6 212 35.5 298 49.9 597 100.0 (11.3)*
9 172 18.0 378 39.7 403 42.3 953 100.0 (18.0)2
10 196 19.9 322 32.6 468 475 986 100.0 (18.7)2
1 226 19.6 401 34.7 528 457 1155  100.0 (21.9)2
12 279 22.4 424 341 541 43.5 1244 100.0 (23.5)2
Total 987 18.7 1828 34.6 2471 46.7 5286 100.0

aPercentage by row.
¥=92.4; P <0.001.
SD = standard deviation.

Discussion

Stunting may be a better cumulative in-
dicator of well-being for populations of
children in countries than underweight be-
cause underweight is affected by weight
recovery for some children between 2 and
5 years of age and by some children being
overweight. This can be explained by the
fact that children who are stunted early in
life may attain normal weight later on but
remain short [2].

Iraq is a developing country experienc-
ing constraints on economic and social
development and most of the environmental
factors that affect the physical growth of
children before puberty, including poor
food consumption patterns, illness, lack of
sanitation, poor hygiene practices and poor

health care coverage and resources, are
present. Almost half of Iraq’s total popu-
lation of 27 million are children. United
Nations agencies estimate that 1 out of 8
Iraqi children dies before the age of 5 years;
one-third are malnourished; one-quarter are
born underweight and one-quarter do not
have access to safe water [/0]. Rates for
stunting among children under the age of 5
years in southern and central Iraq peaked in
1996 at 32.0%, and then declined to 23.1%
in 2002 [10]. Iraq was classified by the
World Bank among the category A coun-
tries that have underweight or stunting rates
> 0% in children under 5 years old [/].
Chronic undernutrition, as evidenced by
the proportion of stunted children, was of
mild prevalence in this school-aged cohort

Table 3 Sex distribution of the sample according to linear growth deficit category

Sex Height Total
-2SD -1to-2SD Normal
No. % No. % No. % No. %
Male 528 18.3 1009 34.9 1351 46.8 2888 100.0 (54.6)?
Female 459 19.1 819 34.2 1120 46.7 2398 100.0 (45.4)2
Total 987 18.7 1828 34.6 2471 46.7 5286 100.0

aPercentage by row.
X¥'=0.75; P =0.69.
SD = standard deviation.
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Table 4 Age distribution of stunted and
normal height students according to sex

Sex/age Total Height
(years) -2SD Normal
No. % No. %
Male
7 151 9 6.0 106 70.2
8 355 63 177 170 479
9 503 87 173 224 445
10 542 105 194 272 50.2
11 596 100 16.8 272 456
12 741 164 221 307 414
Female
7 200 18 9.0 127 635
8 242 24 99 128 529
9 450 85 189 179 39.8
10 444 91 205 196 441
11 559 126 225 256 45.8
12 503 115 229 234 465
Total
Male 2888 528 18.3 1351 46.8
Female 2398 459 19.1 1120 46.7
All 5286 987 18.7 2471 46.7

For males: y?for linear trend = 19.69; P < 0.001. For
females y? for linear trend = 26.37; P < 0.001.
SD = standard deviation.

(18.7%) and the overall prevalence of linear
growth deficit was 53.3%. Subtracting the
normal baseline or expected prevalence of
stunting of 2.3% of the normally distributed
population [7], the remaining prevalence
was 16.4%. This is below the prevalence
of stunting (22.2%) reported in the Ad-
ministrative Committee on Coordination/
Sub-Committee on Nutrition (ACC/SCN)
3rd report on the world nutrition situation
for the Near East/North Africa region [2].
Several studies from developing countries
reported similar prevalence data for stunt-
ing: 6.2%—15.2% in public schools in Brazil
in 1990 [11], 15.8% in Nigeria in 2000 [ 2],
12.7% (at age 7 years) to 18.8% (at age
12 years) in Indian school-aged boys [/3],
18.7% in Chad in 2002 [4], 15%—40% in

South Africa in 2003 [/4], 25% in Morocco
in 2004 [15], 18.3% in Kenya in 2005 [6],
and 16.5% in rural areas of southern Paki-
stan in 2005 [/6].

Although patterns of school attendance
have not been described for this particular
population, primary school enrolment in
Iraq is 95% according to a report of the Min-
istry of Planning in 2004, and the dropout
from school is about 30%, usually not in
the early years of schooling [/7]. However,
school enrolment and dropout patterns may
differ in stunted and non-stunted children,
creating a spurious picture of stunting by
age among children who attend school.
Studies in Sub-Saharan Africa suggest that
the prevalence of undernutrition may be
greater in children not enrolled in school;
therefore, the proportions found in this
school-based sample are likely to under-

Table 5 Age distribution of the stunted
students according to sex

Sex/age —2 SD height
(years) No. %
Male

7 9 17

8 63 11.9

9 87 16.5

10 105 19.9

11 100 18.9

12 164 31.1

Total 528 100.0 (18.3)?
Female

7 18 3.9

8 24 52

9 85 18.5

10 91 19.8

11 126 275

12 115 25.1

Total 459 100.0 (19.1)2
Overall 987 100.0 (18.7)?

aPercentage by row.
SD = standard deviation.
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Table 6 Relationship of height and body mass index (BMI) of the sample
BMI2 Height Total
-2SD -1to-2SD Normal

No. % No. % No. % No. %
Underweight 133 13.5 220 12.0 192 78 545 10.3
Normal 752 76.2 1409 771 1760 71.2 3921 74.2
Overweight 74 75 156 8.5 383 15.5 613 11.6
Obese 28 2.8 43 2.4 136 5.5 207 3.9
Total 987 100.0 (18.7)° 1828 100.0 (34.6)° 2471 100.0 (46.7)> 5286 100.0

aInternational Obesity Task Force cutoff values were used for body mass index according to age [8,9].

bPercentage by row.
X’ =1277; P < 0.001.
SD = standard deviation.

estimate the degree of undernutrition in
this age group [6]. On the other hand, there
remains controversy over whether reference
data from the United States of America are
appropriate for children in other countries,
who may have a different genetic potential
for growth [73,18,19], and when we include
the differences in the maturation rate of
poorly nourished children compared with
reference healthy populations, it is clear that
the interpretation of growth data in this age
range is problematic [20)].

Among well-nourished children, sex dif-
ferences are attributed to a normal pattern of
dimorphism, with males tending to be taller
and heavier than females [/8]. Although the
data were not statistically significant, girls
in this cohort were more likely to be stunted
than boys, suggesting that growth in girls
may be more sensitive to environmental
factors such as infectious diseases, to age-
specific differences in catch-up growth
between the sexes or to sex-related differ-
ences in diet and child care, findings that are
reported in other studies [5,16,18,21,22].

It is commonly believed that stunting is
mainly a problem of young children, but,
although there may be some potential for
catch-up growth during adolescence, recent
studies suggest that children will not catch
up during middle childhood if they remain

in the deprived environment that caused
them to become stunted in the first place.
Thus, children who have become stunted
are likely to remain stunted into adulthood
[6,18]. Results from our work demonstrate
the progression of height deficit in accord-
ance with the increasing age of the chil-
dren, with prevalence across age groups
fluctuating from 7.7% to 22.4% below —2
z-scores. It is noteworthy that the increase
in prevalence was steady in both sexes. In
girls, the prevalence of stunting peaked at
age 11 years, whereas in boys it rose stead-
ily up to age 12 years. A similar age pattern
was reported in studies demonstrating an
increasing prevalence of stunting with age
[6,11,13,16,18,20,23,24].

The relatively low prevalence of under-
weight (10.3%) in the current study indi-
cates that a recent and severe process of
weight loss was not widespread among
schoolchildren. Nevertheless the prevalence
of stunting and concurrent underweight was
higher (13.5%).

There are several limitations to this study
that should be addressed. First, this was a
school-based cohort and the findings may
be affected by selection bias. On the other
hand, there are many pitfalls when using
cross-sectional data from schoolchildren
in a search for age effects. As stunting is a
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chronic phenomenon, the time factor may
be one of the explanations. Older children
may be more stunted than younger ones
because they were more malnourished as
young children, not because they are grow-
ing poorly as schoolchildren, in addition
to school enrolment and drop-out patterns
mentioned before. The second limitation
is with respect to the accuracy of the chil-
dren’s dates of birth, which affects z-scores
of height and weight-for-age; this was mini-
mized by assuming the midyear age of the
cutoff values for each child.

However, the present results are note-
worthy because of the large sample size
covering a broad age range, and they may
help nutrition programme planners, who
often need baseline information on the rela-
tive burden of malnutrition to decide where
best to invest limited resources.

In conclusion, stunting is a common
problem among primary-school children
in Baghdad. This indicates that early in-

tervention is vital with a need for health
programmes aimed at reducing undernutri-
tion, especially in the first 2 years of life,
including the prenatal period, as stunting
among schoolchildren is the result of dam-
age that starts in utero and early childhood.
The findings also highlight differences in
the stunting pattern between boys and girls
over time.
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