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Abstract

Background: There is a paucity of data on the secular trends of stunting and overweight
among children aged < 5 years in oil-rich countries in the Middle East.

Aims: To examine the secular trends of stunting, underweight and overweight in children aged
< 5 years in Kuwait between 2007 and 2019.

Methods: We used large individual data records (n=48 108) from the Kuwait Nutritional
Surveillance System (KNSS) to calculate height/length-for-age z score (HAZ), weight-for-age z
score and body mass index (BMI)-for-age z score using World Health Organization growth
references. Stunting and underweight were defined as less than -2 standard deviation (SD) and
overweight (including obesity) as > 2 SD. Trends of stunting, underweight and overweight were
investigated using logistic regression models.

Results: The prevalence of stunting, underweight and overweight was 5.15%, 2.33% and
10.78%, respectively. Stunting increased during the study period, among children aged < 2
years. There was no increasing trend in overweight during the study period. These findings
were corroborated by the distribution of HAZ and BMI-for-age z scores. Current prevalence of
combined stunting and overweight was 1.53% in boys and 1.98% in girls.

Conclusion: Current prevalence of stunting and underweight is low in Kuwait indicating that
undernutrition is no longer a major public health issue. There is a tendency for stunting to
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increase in children aged less than 2 years, highlighting the need to investigate early causes of
stunting such as maternal and pregnancy-related factors.
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Introduction

Malnutrition in early childhood is a significant public health problem with profound short- and
long-term impacts on human health, including high morbidity and mortality, and reduced
cognitive and social development (1,2). Despite progress on several health indicators for
children aged < 5 years, malnutrition remains a major cause of death in several low- and
middle-income countries (1). In early life, both undernutrition (manifested as stunting,
underweight or wasting) and overnutrition (manifested as overweight or obesity) are of major
concern worldwide. It is estimated that around 45% of deaths among children aged < 5 years
are linked to undernutrition, and mostly occur in low- and middle-income countries (3). In many
developing countries, the acceleration of nutrition transition has led to a decrease in stunting
(low height/length for age) (4), although it remains more common than underweight (low weight
for age) or wasting (low weight for height) (3). Globally, the prevalence of overweight in children
aged < 5 years increased slightly from 4.8% in 1990 to 5.9% in 2018, showing heterogeneous
trends (5).

Monitoring trends in malnutrition at regional and country level is needed for planning, priority
setting and tracking progress towards specific goals. For example, the World Health Assembly
Resolution (65.6) endorsed a comprehensive implementation plan on maternal, infant and
young child nutrition (6), which includes specified global nutrition targets for 2025; 2 of which
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aim at no increase in childhood obesity and 40% reduction in the number of children under 5
years with stunted growth. It has been suggested that global estimates of malnutrition cannot be
used to monitor trends at the regional level (4). Regional level data cannot be extrapolated to
national level, particularly in the Middle East and North Africa Region, which includes
economically diverse countries such as oil-rich and low- and middle-income countries. Trends in
malnutrition are difficult to ascertain in the same population due to the incomparability of data
over time or from methodologically heterogeneous surveys (7). Systematic reviews of previous
studies with little consistency in their methods are more likely to fail to reveal trends in
malnutrition than analysis of individual data records collected by the same organization over
time (8). As an example, a review showed that the prevalence of overweight and obesity in
children aged < 50 years ranged from 1 to 28.6% among European countries, which was
attributed to methodological variation (9).

Most studies of long-term trends of overweight and obesity in children have focused on
school-age children (5—19 years) (10) with limited data on those aged < 5 years. Kuwait and
other oil-rich countries in the Middle East have undergone rapid economic development and
obvious transition of lifestyle in the last few decades. The high oil revenues have resulted in
significant improvement in socioeconomic status, with citizens enjoying high standards of living
that include highly subsidized food, free education, and free healthcare services. The
prevalence of overweight and obesity has significantly increased with the most recent estimates
in adults of 40.6%, and 42.1%, respectively (11), and 20.19% and 28.39% in schoolchildren
(12). Previously, we have demonstrated that obesity and overweight increased in schoolchildren
in Kuwait between 2007 and 2019 but started to stabilize in girls (12). There is limited data on
the trends in stunting, underweight and overweight among children aged < 5 years in Kuwait
and other oil-rich countries in the Middle East. The present study aimed to examine trends in
stunting, wasting, underweight and overweight in children aged < 5 years in Kuwait between
2007 and 2019, using individual data records from the Kuwait Nutritional Surveillance System
(KNSS).

Methods
Study setting and participants

KNSS is funded by the Government of Kuwait to monitor nutritional status of the population over
time. The system consists of a repeated cross-sectional study that collects data on children
aged < 2 years and > 2 to < 5 years, schoolchildren aged 5-19 years, and adults. KNSS recruits
children aged < 5 years from vaccination centres at primary healthcare centres in all provinces
of Kuwait. These healthcare centres are designated sentinel sites for surveillance. KNSS also
recruits children aged < 5 years who are enrolled in kindergartens in all provinces of Kuwait. No
sampling strategy is used because all parents attending vaccination centres are invited to
participate and usually < 2% refuse to participate. For several logistic reasons (13), KNSS
includes data only on Kuwaiti nationals. In 2015, data collection forms were reviewed and
updated and later approved by the Ethics Committee at the Ministry of Health (No.
98:262/2015). Details of KNSS have been published previously (12,13). In this study, we
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conducted a secondary data analysis for anthropometric measurements of children aged < 5
years from 2007 to 2019.

Data collection and anthropometric measurements

Permanently employed data collectors with KNSS measured height and weight of children aged
< 5 years at vaccination centres and kindergartens using a standard written protocol. The length
of children aged 0—-2 years was measured to the nearest 0.1 cm using a length board, with
children’s knees fully extended and shoes off. The height of children > 2 but < 5 years was
measured to the nearest 0.1 cm using a stadiometer, with knees fully extended and shoes off.
The weight of children was measured using a digital scale to the nearest 100 g. To maintain
accuracy, weighing scales are calibrated regularly using a well-known weight set. Starting from
2015, mothers were asked to report the birth weight of their children if they were < 2 years. This
was conducted only for children recruited at the vaccination centres. Data were entered into a
database at the Food and Nutrition Administration, which is part of the Kuwait Ministry of Health.

Statistical methods

We calculated age- and sex-specific z scores relative to the WHO growth reference median
using the STATA zanthro package (Stata Corp., College Station, TX, USA). We defined obesity
as BMI-for-age z score = 3.0 SD, and overweight (including obesity) as BMI-for-age z score >
2.0 SD (14). Height/length-for-age z scores (HAZs) were calculated, and stunting was defined
as <—2 SD. Similarly, weight-for-age z scores were calculated, and underweight was defined as
< —2 SD. Weight-for-length/height z scores were calculated, and wasting was defined as < -SD.

Logistic regression analysis was used to examined trends over time while stratifying by sex and
adjusting for age. The regression analysis was performed with stunting, underweight,
overweight or obesity (all coded 1 = yes, 0 = no), with the year of measurement fitted as an
indicator variable (2007—2009, 2010-2012, 2013—2015 and 2016—2019). The Wald F statistic
was used to test the significance of trends with robust estimates of standard error using the
variance—covariance matrix (VCE) option in STATA, taking clustering effect by governorate
(province) into account. We repeated the analysis with the year of survey used as a continuous
independent variable, evaluating linear increase or decrease over time. Linear regression
analysis with HAZ or BMI-for-age z score as a dependent variable was conducted as a
sensitivity analysis.

Ethics
This was a secondary data analysis of data collected by KNSS. KNSS is a public health activity,

and the data collection was approved by the Ethics Committee at the Kuwaiti Ministry of Health
(N0.98:262/2015).
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Results

Prevalence of stunting, underweight and overweight by gender and age This study included 48
108 children aged < 5 years (0—59 months), of whom 24 072 (50.04%) were girls. The
prevalence of stunting during the entire study period was 5.18% [95% confidence interval (Cl):
4.56-5.88%], which was significantly higher in boys than in girls (5.66% vs 4.71%; P = 0.001).
Stunting declined significantly with age in both sexes, particularly after the first year (P <0.001).
Similarly, the prevalence of obesity and overweight (which also includes obesity) was 2.62%
(95% Cl: 2.38-2.88%) and 8.77% (95% ClI: 8.26-9.31%), respectively, which did not differ
significantly between boys and girls (P = 0.597 for obesity and P= 0.941 for overweight).
Overweight, which includes obesity, increased with age in both sexes (P < 0.001 for each). The
prevalence of combined stunting and overweight was 1.09% (95% CI: 0.69—-1.75%), which did
not differ significantly between boys and girls (P = 0.679) and did not significantly change with
age (P = 0.215). The prevalence of underweight was 2.64% (95%CI: 2.30-3.03%), which was
significantly higher in boys than girls (2.97% vs 2.30%; P = 0.002). Underweight declined with
age in both sexes (P < 0.001 for boys and P =0.004 for girls). The prevalence of wasting (n = 37
951 because weight-for-length/height z score could only be calculated for length/height 65—120
cm) was 2.58% (95% Cl: 2.21-3.0%), which was significantly higher in boys than girls (2.79%
vs 2.36%; P = 0.013). Wasting declined with age in both sexes (P < 0.001).

Trends in stunting

Tables 1 and 2 show the prevalence of stunting by age in boys and girls over the study
period. The weighted prevalence of stunting at the end of the study period was 5.24% in boys
and 5.06% in girls (5.15% in both sexes). The trends in stunting over the study period in boys
and girls are shown in Figure 1A and B, respectively. Overall, there was
evidence of an increasing trend of stunting over the study period among boys (P =0.010),
particularly in those aged < 2 years, which was corroborated by the decline in HAZ (data not
shown). Logistic regression analysis confirmed these findings and showed an increasing trend
for stunting in boys, which did not reach significance in girls (

Table 3

). These findings were further verified by linear regression, which showed a significant decline in
HAZ over the study period in both sexes (data not shown).

Trends in obesity and overweight

The prevalence of obesity and overweight (which includes obesity) over the study period by age
in boys and girls is shown in Tables 1 and 2, respectively. The weighted prevalence of
overweight in boys and girls at the end of the study period was 10.46% and 11.11%,
respectively (10.78% in both sexes). Trends in overweight (which includes obesity) in boys and
girls are shown in Figures 1A and B,
respectively. There was no increasing or decreasing trend in overweight in boys (P = 0.329) or
girls (P = 0.228). These findings were supported by the trends in BMI-for-age z score over the
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study period in boys and girls (data not shown). Logistic regression analysis supported these
findings and showed no evidence for increasing or decreasing trends in overweight or obesity
during the study period (

Table 3

), which was further verified through linear regression analysis that showed no upward or
downward trends in BMI-for-age score (data not shown).

Trends in underweight and wasting

Tables 1 and 2 show the prevalence of underweight over the study periods by age in boys
and girls, respectively, while trends in underweight in boys and girls are shown in

Figures 1A and B

, respectively. The weighted prevalence of underweight at the end of the study period was
2.72% in boys and 1.93% in girls (2.33% in both sexes). Although low, there was a tendency for
underweight to increase, particularly in children aged < 2 years, which was more common in
boys than girls (Tables

1

and

2

, respectively). Logistic regression analysis showed an increasing trend in underweight in boys
but not girls (

Table 3

). Table 4 shows the prevalence of wasting over the study period by age in boys and girls. There
was no increasing or decreasing trend in wasting over the study period.

Discussion

Over a 13-year period (2007—-2019), using the same operational definitions of stunting,
underweight and overweight, we found no evidence of increasing or decreasing trends in
overweight or obesity in children aged < 5 years in Kuwait. Although stunting and underweight
were both low, there was evidence of an increasing trend among children aged < 2 years.

According to the new threshold for the prevalence of stunting suggested by WHO (15), the
prevalence at the end of our study period was low, between 2.5% and < 10%. Out of 134
countries that have provided data on stunting, 26 fall into this category, while 44 fall into the
very high category (= 30%) (15). Stunting is an irreversible outcome of poor nutrition, and
recurrent or chronic infections in childhood reflecting poor overall child well-being and social
inequalities. High standards of living in Kuwait may explain the low prevalence of stunting. It
may be possible to further reduce the prevalence of stunting in children aged < 2 years, among
whom stunting was 11% in boys and 7.98% in girls. At these younger ages, stunting is
determined by maternal nutritional and health status before, during and immediately after
pregnancy (16). Low birth weight (LBW) is the most dominant predictor associated with stunting
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(17) and may account for 20% of cases in childhood (1). More than 20% of Kuwaiti children
aged < 2 years are born with LBW (< 2.5 kg) (13). KNSS started collecting data on birthweight,
as recalled by mothers, only in 2015, hence it was not possible to include birthweight in our
analysis, and no other source of data on birthweight can be directly linked to individual data
records in KNSS.

The increasing trend in stunting in children aged < 2 years may have been due to an increasing
trend in moderate or late prematurity, partially as a result of elective caesarean section (> 30%
of children aged < 2 years were born by caesarean section (13)). We have no data on
gestational age (prematurity); therefore, we were unable to use the corrected age with WHO or
other growth references for premature babies (18). We call for investigation of early causes of
stunting, including maternal factors, LBW, and infant and young child feeding practices to
elucidate the underlying causes of this trend. It is worth noting that we previously reported that
children aged < 2 years with stunted growth were likely to have been exclusively breastfed (13),
which could be due to the lack of use of growth charts that take prematurity into account.

In our setting, the prevalence of overweight (which includes obesity) at the end of the study
period was medium (5 to < 10%) or high (10 to < 15%) according to the new threshold for
overweight in children aged < 5 years (15). Out of 128 countries that have provided data to
WHO, 50 countries fall in this category. This high prevalence highlights the need for policies and
actions aimed to improve infant and young child feeding practices, focusing on improving
exclusive breastfeeding which has been shown (age-appropriate breastfeeding) to be negatively
associated with overweight among children aged < 2 years in Kuwait(13) and among children,
adolescents and adults worldwide (19).

Although the prevalence of overweight in children aged < 5 years was high, there was no
evidence of an increasing trend during the study period. Data on secular trends in obesity and
overweight in children aged

< 5 years are lacking in Kuwait and other Arabian Gulf countries. A previous review showed
that, up to 2010, there were only 6 cross-sectional studies on this age group in Arabian Gulf
countries, and they used different definitions of overweight and obesity (20). A protocol for
systematic review and meta-analysis of overweight and obesity in early childhood in the Gulf
Cooperation Council countries was published previously (21), but we were unable to locate any
published results from this work. The lack of evidence for an increasing trend in overweight
among children aged < 5 years should not encourage complacency because the prevalence of
overweight at the end of the study period was high (weighted prevalence in both sexes in
2016—2019 was 10.78%), exceeding the global prevalence of 6—7% (5, 22). This suggests that
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the increasing trend in overweight may have occurred before the study period, which is
supported by the findings of a previous review that estimated obesity to be 8.2% in 1998 (20).

At the end of the study period, other anthropometric indicators of malnutrition in children aged <
5 years such as underweight, wasting and combined stunting with overweight were all low. This
is not surprising given the standards of living, which minimize the possibility of low caloric
intake. There was no significant trend in underweight, and fluctuation shown in children aged <
2 years may reflect variation in moderate or late prematurity and the lack of data on gestational
age; hence using corrected age or other growth references suitable for premature babies.
Combined stunting and overweight is increasingly recognized as a distinct indicator. For
example, the prevalence of concurrent overweight and stunting was 5% in nonindigenous
children, and > 10% in indigenous children aged 2-5 years in impoverished areas of rural
Mexico (23). The combined prevalence of overweight and stunting was 1.99% in Ethiopia (24),
1.2% in Ghana (25) and 1% in children aged < 7 years in China (26). Concurrent overweight
and stunting seems not to be a major public health issue in children aged < 5 years in Kuwait,
nor is it increasing over time.

There were several strengths in this study, including the large sample size, which allowed us to
investigate sex- and age-specific trends in stunting, underweight and overweight over a 13-year
period. We have provided data for the first time on the prevalence of combined stunting and
overweight in children aged < 5 years in Kuwait. This study had some limitations, including the
lack of data on the socioeconomic status of children aged < 5 years. By their nature,
surveillance data are descriptive and aim to ascertain trends over time and highlight issues for
further investigations but not to identify the underlying causes or risk factors, which requires
analytical studies that collect extensive data on risk factors and potential confounders. We had
no data on gestational age or birthweight to investigate whether trends in stunting among
children aged < 2 years reflected an increase in prematurity. Although KNSS collected data on
birthweight recalled by mothers, these were available only from 2015 and many mothers were
unable to recall their child’s birthweight.

Conclusion

Long-term trends in malnutrition are difficult to ascertain due to incomparability of data from
different time periods and methodological variation. Over a 13-year period, using individual data
records and the same operational definitions of stunting, underweight and overweight, we found
no evidence of increasing or decreasing trends in overweight in children aged < 5 years in
Kuwait. Although stunting and underweight were both low, there was some evidence for an
increasing trend among children aged < 2 years, which highlights the need to investigate the
early causes of stunting.
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Tendances du retard de croissance, de l'insuffisance pondérale et du
surpoids chez les enfants de moins de cinq ans au Koweit : résultats du
systéme koweitien de surveillance nutritionnelle (2007-2019)

Résumé

Contextel: Il existe peu de données sur les tendances séculaires du retard de croissance et du
surpoids chez les enfants agés de moins de cing ans dans les pays riches en pétrole du
Moyen-Orient.

Objectifsll: Examiner les tendances séculaires du retard de croissance, de l'insuffisance
pondérale et du surpoids chez les enfants agés de moins de cing ans au Koweit entre 2007 et
2019.

Méthodes(: Nous avons utilisé de grands enregistrements de données individuelles (n = 48
108) provenant du systeme de surveillance nutritionnelle du Koweit pour calculer les scores z
de taille/longueur pour I'age, du poids pour I'age et de I'indice de masse corporelle (IMC) selon
I'adge en utilisant les références de croissance de I'Organisation mondiale de la Santé. Le retard
de croissance et l'insuffisance pondérale ont été définis comme inférieurs a -2 écarts types
(ET) et le surpoids (y compris I'obésité) comme supérieur ou égal a +2 ET. Les tendances en
matiére de retard de croissance, d'insuffisance pondérale et de surpoids ont été analysées a
I'aide de modéles de régression logistique.

Résultatsll: La prévalence du retard de croissance, de l'insuffisance pondérale et du surpoids
était respectivement de 5,15 %, 2,33 % et 10,78 %. Le retard de croissance a augmenté
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pendant la période de I'étude, mais cette augmentation était limitée aux enfants agés de moins
de deux ans. Il n'y avait pas de tendance a I'augmentation du surpoids pendant la période de
I'étude. Ces résultats ont été corroborés par la distribution des scores z de taille/longueur pour
I'age et de I'MC pour I'age. La prévalence du retard de croissance et du surpoids combinés au
moment de I'étude était de 1,53 % chez les garcons et de 1,98 % chez les filles.

Conclusionl: La prévalence du retard de croissance et de l'insuffisance pondérale au moment
de I'étude était faible au Koweit et reflétait le fait que la dénutrition n'est plus un probleme
majeur de santé publique. Le retard de croissance tend a augmenter chez les enfants agés de
moins de deux ans, ce qui souligne la nécessité d'étudier les causes précoces du retard de
croissance, comme les facteurs liés a la mere et a la grossesse.
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