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Highlights of the Study

stunting among schoolchildren in Kuwait.

gender-specific interventions.

o There is alack of data on trends of stunting in schoolchildren in Middle Eastern settings.
o This study investigated the sex- and age-specific trends of stunting and combined overweight with

«  We found an emerging upward trend in stunting among schoolboys, which highlights the need for
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Abstract

Objectives: This study aimed to investigate the sex-and age-
specific trends of stunting and combined overweight with
stunting among schoolchildren over a 13-year period in Ku-
wait. Subjects and Methods: The Kuwait Nutrition Surveil-
lance System objectively measured the height of 172,573
schoolchildren (5-19 years) over a 13-year period (2007-
2019). Data on gender and date of birth were extracted from
school records. Stunting was defined as height 2 standard
deviations (SD) below the World Health Organization growth
reference median. Logistic regression models were used to

examine the trends of stunting over the study period while
stratifying by gender. Results: In males, the prevalence of
stunting increased from 2.46% in 2007 to 4.18% in 2019 (p
for trend <0.001). In females, the prevalence of stunting fluc-
tuated but remained around 3.80% in both 2007 and 2019.
The odds of stunting significantly increased in the period
2017-2019 compared to the period 2007-2010 among
males, adjusted odds ratio (AOR) 1.04 (95% confidence inter-
val [Cl]: 1.14-1.76); p = 0.009, but not females, AOR 0.89 (95%
Cl: 0.73-1.07); p = 0.176. Although not statistically signifi-
cant, there was a tendency for the odds of combined over-
weight with stunting to increase in males, AOR 1.65 (95% Cl:
0.90-3.04); p = 0.087, but not females, AOR 1.13 (95% Cl:
0.88-1.45); p = 0.248. Conclusion: Although the prevalence
of stunting and combined stunting with overweight is low,
there is an emerging upward trend in schoolboys that war-
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rants further investigation and monitoring. This highlights
the need for gender-specific interventions to reduce nutri-
tional abnormalities in high-income countries in the Middle

East countries like Kuwait. © 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

The World Health Organization (WHO) defines
stunted growth as height-for-age >2 standard deviations
below the WHO growth reference median [1]. Stunting is
a major health problem worldwide, which is associated
with short-term and long-term health consequences in-
cluding impaired cognitive development and increased
risk of child morbidity and mortality [2-4]. In fact, height-
for-age during childhood is considered the best indicator
for human capital [2]. Unlike other growth abnormalities
such as childhood obesity, stunting remains invisible and
understudied, particularly in schoolchildren [5].

Although the prevalence of stunting is declining
worldwide, it remains a major public health problem in
low- and middle-income countries [6]. Globally, 26% of
children under 5 years of age are stunted, and a significant
number of schoolchildren are suffering from stunting [7].
The highest burden of stunting is seen in African and
south Asian countries [7, 8] such as Ethiopia (>37% of
schoolchildren) [9, 10], Nigeria (19.6% of children aged
10-14 years) [11], Pakistan (24% of children aged 4-18
years) [12], and Malaysia (19.1% of adolescents aged 6-19
years) [13]. In China, the prevalence of stunting among
adolescents aged 6-19 years is similar to that found in
high-income countries (1.2%) [14]. There is a paucity of
data on the prevalence of stunted growth among school-
children in Middle Eastern countries with a single study
estimating that 17% of children aged 6-11 years in Egypt
had stunted growth [15].

Previous studies revealed that children with stunted
growth are at a higher risk of developing obesity than
their peers [16-18]. One possible explanation for this is
that stunted children have reduced fat oxidation, increas-
ing the accumulation of excess fat in the body [19, 20].
Combined overweight and stunting has attracted global
attention in recent years. A few reports have assessed its
prevalence; in Ghana, 1.2% of schoolchildren are stunted
and overweight [21], while in rural Mexico, the combined
stunting with overweight was 10% among indigenous
children and 5% among non-indigenous children [22].

In the oil-rich countries in the Middle East such as Ku-
wait, there is a growing consensus that the prevalence of
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childhood obesity has increased over the last few decades.
Current estimates suggest that >48% of school-age chil-
dren are either overweight or obese [23]. However, no
previous report has examined the trends of stunting or
the combined overweight and stunting in the last 2 de-
cades. For the first time, we aimed in this study to inves-
tigate the sex- and age-specific trends of stunting and
combined overweight and stunting among schoolchil-
dren over a 13-year period (2007-2019) using data from
the Kuwait Nutrition Surveillance System (KNSS).

Methods

Study Site and Study Participants

Approximately 25% of Kuwait population are under the age of
19 years, among whom school enrollment is very high for both
males and females. With high oil revenues in the last few decades,
there has been a significant improvement in socioeconomic status
with citizens enjoy a high standard of living that includes highly
subsidized foods, free education, and medical care. The govern-
ment of Kuwait funds the KNSS to monitor the nutritional status
of the population over time and the procedures in the KNSS have
been approved by the Ethics Committee at the Ministry of Health
(No. 98:262/2015). Details of KNSS have been published previ-
ously [24]. KNSS select children aged 5-19 years from public
schools (primary, middle, and high schools) in all provinces of
Kuwait. Public schools are sex-segregated in Kuwait, and KNSS
select at least one school for males and one school for females from
each primary, middle, and high schools in each province. None of
the schools was selected in 2 consecutive years.

Data Collection and Anthropometric Measurements

Every year, a team of data collectors who are permanently em-
ployed by the KNSS visit the schools to take anthropometric mea-
surements. They receive training annually and follow a standard
written protocol. The height of schoolchildren was measured to
the nearest 0.1 cm using a stadiometer with full extended knees and
shoes off. Participants were asked to stand with their backs against
the board with the back, scapulae, and buttocks in contact with the
vertical board if possible. While the legs together, the participant’s
position was verified from both the front and from the left side of
the body. Then, the participant’s head was aligned to the Frankfort
horizontal plane (the horizontal line from the ear canal to the low-
er border of the orbit of the eye is parallel to the floor and perpen-
dicular to the vertical backboard). Then, the moveable headpiece
of the stadiometer was brought onto the upper most (superior)
point on the head with sufficient pressure on hair. Weight of the
participants was measured to the nearest 0.1 kg using calibrated
digital scales (SECA®) without heavy clothing and shoes off. Sex
and date of birth of schoolchildren were extracted from the school
records. No data on socioeconomic status or diet are collected by
the KNSS.

Statistical Methods

Data were entered into a database at the Food and Nutrition
Administration, which is part of Kuwait Ministry of Health. Data
forms were visually inspected for errors and completion before
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Table 1. Distribution of the study participants by age and year of the study

Age Year Total
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
5 1,265 1,598 1,085 1,137 1,116 1,241 952 686 1,037 777 1,030 657 902 13,483
6 1,268 1,197 1,214 1,167 1,182 1,236 1,184 1,206 1,170 1,161 1,191 1,128 1,149 15,453
7 1,195 1,191 1,265 1,222 1,241 1,194 1,225 1,219 1,243 1,159 1,217 1,148 1,195 15,714
8 1,218 1,062 1,234 1,176 1,135 1,150 1,232 1,192 1,222 1,168 1,287 1,200 1,204 15,480
9 972 780 931 1,096 1,116 1,181 1,195 1,172 1,117 1,180 1,178 1,203 1,198 14,319
10 487 480 461 1,059 1,010 1,035 1417 1,519 1,033 1,109 1,129 1,053 1,038 12,830
11 476 397 454 813 892 870 2,145 960 897 876 921 910 812 11,423
12 494 515 479 915 850 917 2,272 919 880 910 872 861 828 11,712
13 518 590 550 884 888 857 2,267 911 888 882 906 869 795 11,805
14 584 791 698 882 873 880 2,264 846 918 862 885 842 787 12,112
15 767 831 803 853 861 826 2,639 815 846 796 890 838 840 12,605
16 764 922 846 890 858 915 2,704 939 939 788 905 834 893 13,197
17-19 827 918 821 1,178 987 789 2,478 752 770 724 770 754 672 12,440
Total 10,835 11,272 10,841 13,272 13,009 13,091 23,974 13,136 12,960 12,392 13,181 12,297 12,313 172,573

data entry by the team’s supervisors. After data entry, the data were
continuously checked for invalid codes or biologically implausible
measurements. Data for each year were cleaned and analyzed to
produce the KNSS annual reports. The exact age was calculated by
subtracting the date of birth of each child from the date of mea-
surements. Height-for-age Z scores were calculated according to
the WHO growth reference standards [25] using STATA function
“zanthro,” and then stunting was defined as height 2 standard de-
viations (SD) below the WHO growth reference median. Height-
for-age Z scores were flagged for 34 schoolchildren as biologically
implausible (either <—6 or >6), which were excluded from the anal-
ysis. We plotted the prevalence (95% confidence intervals [CIs]
calculated by exact binomial distribution) of stunting over the
study period while stratifying by gender. We also used binned scat-
ter plot to present the height-for-age Z scores for males and fe-
males separately.

We calculated the odds of stunting over the 13-year period
while stratifying by gender and adjusting for age. We used logistic
regression modelsin STATA 14.2 to calculate odds ratios and their
95% Cls for stunting (yes = 1, no = 0) while adjusting for age and
stratifying by gender fitting the main independent variable (year
of measurement 2007-2010, 2011-2013, 2014-2016, and 2017-
2019) as an indicator variable. To account for clustering effect in
this analysis, we used “svy” prefix in STATA using schools as the
primary sampling units. The analysis described was then repeated
with the combined overweight and stunting as the binary outcome.

Results

The analysis included 172,573 schoolchildren of which
85,749 (49.69%) were females. The distribution of the
study participants by age and year of study is shown in
Table 1. The crude prevalence of stunting in the entire

Trends of Stunting among Schoolchildren
in Kuwait

study period was 3.70% (95% CI: 3.12-4.38%), which was
not significantly different between males and females
(4.02% vs. 3.39%, respectively, p = 0.277). Of the whole
study group (N = 172,573), only 2,036 (1.18%) had com-
bined overweight (including obesity defined as BMI-for-
age Z score >2 SD of the WHO growth reference median)
with stunting in the entire period.

In males, the prevalence of stunting increased from
2.46% in 2007 to 4.18 % in 2019 (p for trends in odds of
stunting <0.001). In females, the prevalence of stunting
fluctuated but remained around 3.80% in both 2007 and
2019. With respect to the combined overweight with
stunting, there was an upward trend in its prevalence
among schoolboys (0.54% in 2007 and 1.77% in 2019;
p for trends in odds of combined overweight with stunt-
ing <0.001), while in schoolgirls, this remained stable
during the study period (p for trends in odds of combined
overweight with stunting = 0.775). The prevalence of
stunting and combined overweight with stunting along
with their 95% CIs over the study period in males, fe-
males, and both sexes is depicted in Figure 1. As shown
in the figure, the prevalence of stunting and the combined
overweight with stunting both have increased over time
in males but remained stable in females. Online suppl.
Fig.S1a,b (see www.karger.com/doi/10.1159/000518533)
shows the trends in stunting and combined stunting and
overweight over the study period in each age-group
among males and females, respectively.

Table 2 shows the link between stunting and weight
status at different periods of time during the study period.

Med Princ Pract 2021;30:515-521
DOI: 10.1159/000518533

517



Males
0.06 %
S 004 %§ ; e %
[}
=
R bpttoopd
002 é§
7y
0 T T T T T T T T T T T T T
A @ O O N D00 A L0
Q' O N7 AN AN AV N7 N AN AN AY NY N
OSSN S S S S S N S S S S
Both sexes
0.06
8004 T T - T §I
& $$f$§f§§ 1 I
©
R ;
* 002 i3
O T T T T T T T T T T T T T
A D OO0 N DD O 0 A LD O
Q' O L7 N AT AV A7 AN N AN A AP N
OIS S S S S S N S S S S )

Females
0.06
§0404T %%%%§T %T
§0 RERERE
o
(a9
0.02
s i 4
SIS N I S
0 —r 1 T+ T T+ 1+ T T 1T 1T T T
N P O O N D >0 o A 2O
P PO N AR AN KXY NN
S S S S S S S S S S
¢ Stunting

A Stunting with overwight

Fig. 1. Prevalence of stunting and combined stunting with overweight over the last 13 years in males, females,

and both sexes.

This analysis showed that stunting was significantly high-
er among those with thinning than those who were over-
weight or obese. Although this was consistent throughout
the study period, the prevalence of stunting increased
among males in the period between 2016 and 2019 and
became similar to that in females. Our data suggest that
there is an emerging trend in stunting and combined
overweight with stunting in males but not in females.
The analysis of the trends of stunting and combined
stunting and overweight is presented in Table 3. The odds
of stunting significantly increased over the study period
before and after adjusting for age in males but not in fe-
males. The odds of stunting in males was significantly
higher in the period 2017-2019 compared to that in the
period 2007-2010, adjusted odds ratio (AOR) 1.04 (95%
CI: 1.14-1.76); p = 0.009. Similarly, the odds of combined
overweight with stunting has increased in males over the
study period, but this did not reach statistical signifi-
cance, AOR 1.65 (95% CI: 0.90-3.04); p = 0.087. In fe-
males, there was no significant change in the odds of the
combined overweight with stunting, AOR 1.13 (95% CI:
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0.88-1.45); p = 0.248. Finally, Figure 2 illustrates the
trends in height-for-age Z scores over the study period,
which corroborated the findings from logistic regression
and showed that height-for-age Z scores have declined in
males but not in females. In fact, there was a tendency for
the height-for-age Z scores to increase in females over the
study period.

Discussion

There is lack of data on the long-term trends of stunt-
ing and combined overweight with stunting in Middle
Eastern settings, particularly in the oil-rich countries,
where approximately 45% of schoolchildren are either
overweight or obese. Regional and country-level infor-
mation on trends of stunting and combined overweight
with stunting are needed for planning and priority set-
ting. In this study we examined the sex- and age-specific
trends in stunting and combined stunting and overweight
over the last 13 years in schoolchildren in Kuwait. We
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Subhakaran/Dumadag/Albatineh

Color version available online



Table 2. Distribution of stunting by weight status in schoolchildren (5-19 years) in Kuwait between 2007 and
2019 (N =172,573)

Year Weight status ~ Male Females Total
N stunting, % N % N stunting, %
Overall Thinness 3,029 8.22 1,894 6.34 4,923 7.50
Normal 43,372 4.11 45,760 4.79 89,132 4.46
Overweight 15,585 2.80 18,707 3.39 34,292 3.12
Obesity 24,838 1.89 19,388 2.55 44,226 2.18
2007-2009  Thinness 711 6.33 413 6.30 1,124 6.32
Normal 9,116 3.14 9,483 4.90 18,599 4.04
Overweight 2,775 2.63 3,333 4.02 6,108 3.39
Obesity 3,836 1.77 3,281 2.71 7,117 2.21
2010-2012  Thinness 700 9.71 396 8.84 1,096 9.40
Normal 9,867 3.67 10,897 5.18 20,764 4.46
Overweight 3,382 2.31 4,299 3.26 7,681 2.84
Obesity 5,374 1.66 4,457 2.65 9,831 2.11
2013-2016  Thinness 754 10.74 479 6.05 1,233 8.92
Normal 12,519 4.40 12,341 5.02 24,860 4.71
Overweight 4,811 2.76 5,352 3.10 10,163 2.94
Obesity 8,037 1.72 5,777 2.49 13,814 2.04
2016-2019  Thinness 864 6.37 606 4.95 1,470 5.78
Normal 11,870 493 13,039 4.18 24,909 4.54
Overweight 4,617 3.29 5,723 3.41 10,340 3.36
Obesity 7,591 2.31 5,873 2.45 13,464 2.37

Stunting was defined as height-for-age Z score <-2 SD of the WHO growth reference median. Overweight
(including obesity) was defined as BMI-for-age Z score >2 SD of the WHO growth reference median. All % are
row percentages. SD, standard deviation; WHO, World Health Organization.

Table 3. Trends of stunting and combined overweight with stunting in schoolchildren (5-19 years) in Kuwait

between 2007 and 2019
Stunting pvalue  Stunting with p value
OR (95% CI) overweight OR (95% CI)
Males
Year
2007-2010 1 (reference) 1 (reference)
2011-2013 1.02 (0.90-1.14) 0.745 0.96 (0.62-1.47) 0.799
2014-2016 1.06 (0.87-1.29) 0.479 0.98 (0.58-1.64) 0911
2017-2019 1.04 (1.14-1.76) 0.009 1.65 (0.90-3.04) 0.087
Females
Year
2007-2010 1 (reference) 1 (reference)
2011-2013 0.96 (0.77-1.18) 0.604 0.95 (0.71-1.26) 0.660
2014-2016 0.81 (0.66-0.99) 0.047 0.84 (0.54-1.30) 0.345
2017-2019 0.89 (0.73-1.07) 0.176 1.13 (0.88-1.45) 0.248

Stunting was defined as height-for-age Z score <-2 SD of the WHO growth reference median. Overweight
(including obesity) was defined as BMI-for-age Z score >2 SD of the WHO growth reference median. SD, standard
deviation; WHO, World Health Organization; OR, odds ratio adjusted for age; CI, confidence interval.
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Fig. 2. Binned scatter plot for height-for-age Z scores over the last
13 years for males and females.

demonstrated that the prevalence of stunting is low
among schoolchildren in Kuwait, and that this has re-
cently increased in overweight males.

The prevalence of stunting among schoolchildren in
Kuwait was 3.70%, which is substantially lower than the
prevalence reported in low- and middle-income coun-
tries such as Egypt [15], Ethiopia [9, 10], Nigeria [26], and
Mexico [27]. However, it has remained higher than that
reported among schoolchildren in high-income coun-
tries like Spain [28]. At the beginning of the study period,
the prevalence of stunting was slightly higher in females
than in males, which is consistent with previous studies
in the region [15], but in recent years, the prevalence of
stunting became similar in both genders. Unlike other
nutritional measures, stunting reflects long-term under-
nutrition in children and usually coexists with other con-
ditions such as anemia, or recurrent or chronic infections
[29]. This is not the case in Kuwait, where citizens have a
high standard of living, including highly subsidized foods
and free access to medical care.

Although the prevalence of stunting was low in both
genders compared to several low- and middle-income
countries, there is an increasing trend of stunting among
males aged 5-19 years between 2007 and 2019, while the
prevalence among females in the same age-group re-
mained stable throughout the study period (Fig. 1). There
is no obvious explanation for the upward trend in stunt-
ing among male schoolchildren in Kuwait, particularly
with global trends for stunting declining in all age-groups
[6, 8]. However, examining the trends in stunting while
stratifying by weight status showed that the prevalence of
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stunting has increased recently in overweight boys (Ta-
ble 2). This may explain the upward trend in stunting in
males, although the prevalence of combined stunting and
overweight in our setting remain low overall (Fig. 1). Al-
though low, the prevalence of combined stunting and
overweight increased in boys over the study period. This
emerging trend may warrant further monitoring and in-
vestigation.

A major strength of this study is the large number of
participants across the age spectrum which allowed us to
investigate the age-specific trends in stunting and com-
bined overweight with stunting while stratifying by gen-
der. We used individual data records of children based on
objectively measured height instead of self-reported
height by children or their parents. Previous studies have
suggested that adolescents and adults overreport height
[30], which may provide lower estimates of stunting.
However, the study also has several limitations including
the lack of data on socioeconomic status and dietary in-
take. Also, there were no data on chronic infections,
which may coexist with stunting, but these are unlikely to
be a major issue in Kuwait given free access to health-care
services and public health measures in addition to arid
climate. Finally, the study period covered only a 13-year
period; therefore, it is possible that we reported a tempo-
rary trend and the results may change if data from a lon-
ger period of time are analyzed.

Conclusion

We observed gender differences in the trends of stunt-
ing and combined overweight with stunting in Kuwait.
Although the prevalence of stunting and combined over-
weight with stunting is low, there is an emerging upward
trend in schoolboys that warrants further investigation
and monitoring. Gender-specific interventions may be
required to reduce the nutritional abnormalities in high-
income countries in Middle East like Kuwait.
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