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Abstract: The World Health Organization’s (WHO) Eastern Mediterranean Region (EMR) is suffering
from a double burden of malnutrition in which undernutrition coexists with rising rates of overweight
and obesity. Although the countries of the EMR vary greatly in terms of income level, living
conditions and health challenges, the nutrition status is often discussed only by using either regional
or country-specific estimates. This analytical review studies the nutrition situation of the EMR
during the past 20 years by dividing the region into four groups based on their income level—the
low-income group (Afghanistan, Somalia, Sudan, Syria, and Yemen), the lower-middle-income group
(Djibouti, Egypt, Iran, Morocco, Pakistan, Palestine, and Tunisia), the upper-middle-income group
(Iraq, Jordan, Lebanon, and Libya) and the high-income group (Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia, and United Arab Emirates)—and by comparing and describing the estimates of the
most important nutrition indicators, including stunting, wasting, overweight, obesity, anaemia, and
early initiation and exclusive breastfeeding. The findings reveal that the trends of stunting and
wasting were decreasing in all EMR income groups, while the percentages of overweight and obesity
predominantly increased in all age groups across the income groups, with the only exception in the
low-income group where a decreasing trend among children under five years existed. The income
level was directly associated with the prevalence rates of overweight and obesity among other age
groups except children under five, while an inverse association was observed regarding stunting and
anaemia. Upper-middle-income country group showed the highest prevalence rate of overweight
among children under five. Most countries of the EMR revealed below-desired rates of early initiation
and exclusive breastfeeding. Changes in dietary patterns, nutrition transition, global and local crises,
and nutrition policies are among the major explanatory factors for the findings. The scarcity of
updated data remains a challenge in the region. Countries need support in filling the data gaps and
implementing recommended policies and programmes to address the double burden of malnutrition.

Keywords: nutrition profiles; EMR; income groups; child malnutrition

1. Introduction

In the countries of the World Health Organization’s (WHO) Eastern Mediterranean
Region (EMR), a complex combination of dietary practices alongside with environmental,
social, and economic factors have resulted in the persistence of double burden of mal-
nutrition, in which undernutrition coexists with rising rates of overweight, obesity, and
diet-related chronic diseases [1]. The health of billions of people worldwide is at risk due
to the rising prevalence of overweight and obesity. Over 1.9 billion persons aged 18 and
older were overweight in 2016 and more than 600 million of these people were obese [2]. In
2020, almost 39 million children under five years of age were overweight—an increase of
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5.6 million since 2000 [3]. High body mass index (BMI) accounted for an estimated four
million deaths in 2015, mainly due to cardiovascular diseases (CVDs) [4]. In an extensive
meta-analysis with 10,625,411 participants, all-cause mortality increased with higher BMI
within people who were overweight or obese [5]. Overweight and obesity are risk factors
for many noncommunicable diseases (NCDs) including CVDs, type 2 diabetes, and cer-
tain types of cancers. NCDs are the leading causes of death globally—as well as in the
EMR—and were responsible for an estimated 41.1 million (73.4%) of the 55.9 million global
deaths in 2017 [6,7].

Malnutrition is a major risk factor for death and disability [8]. Globally, roughly one
in every three persons suffers from some type of malnutrition [9,10], and current trends
predict that this number will rise to one in every two by 2025 [11]. Stunting, wasting, and
micronutrient deficiencies are all examples of malnutrition which are caused by a lack of
energy or nutrients. Both types of malnutrition in childhood, undernutrition as well as
excessive and imbalanced consumption, are linked to adulthood obesity, overweight, and
NCDs [12]. According to the latest global estimates, around 149 million (22%) children
under the age of five are stunted, 45 million (6.7%) are wasted, and 39 million (5.7%) are
overweight [3]. All groups are at an elevated risk of developing NCDs as adults [9]. Child
and maternal malnutrition were responsible for 11.6% of disability-adjusted life years
(DALYs) and 2.94 million deaths globally in 2019 [13].

Child and maternal malnutrition are the number one risk factor responsible for the
most deaths and disabilities in six countries in the EMR (Afghanistan, Djibouti, Pakistan,
Somalia, Sudan, and Yemen) according to the 2019 Global Burden of Disease Study. The
highest increase in the burden attributable to malnutrition between 2009 and 2019 in the
EMR was reported in Qatar (21.7%), followed by Oman (21%), and Pakistan (17%) [14].

Micronutrient deficiencies with associated health problems are some of the great
malnutrition challenges in the EMR. Iron deficiency and anaemia associated with it are
widespread among women, especially those of child-bearing age, and among children.
Anaemia can result in fatigue, dizziness, reduced work capacity, loss of productivity, and
increased susceptibility to infections [15-17]. During pregnancy, anemia increases the
risk of serious health consequences for both the mother and the baby, including miscar-
riage, stillbirth, preterm delivery, intrauterine growth retardation, low birth weight, and
mortality [18,19]. The WHO'’s Global Health Observatory (GHO) reported a regional preva-
lence of anaemia in 2019 of 34.9% in women of reproductive age, and 42.7% in children
6-59 months [20]. According to a recent regional review article carried out by Al-Jawaldeh
et al., anaemia prevalence in the countries of the EMR ranged from 27% to 69.6% among
women of reproductive age and from 23.8% to 83.5% among children under five years [21],
with similar trends observed at the WHO-GHO anaemia estimates [20]. The situation was
most alarming in Yemen, where the prevalence of anaemia was 69.6% among women of
reproductive age and 83.5% among children under five. Additionally, Somalia, Pakistan,
and Afghanistan were identified to have anaemia as severe public health problem (preva-
lence exceeding 40%) [22] both among women of reproductive age and children under
five [20,21].

The WHO-EMR comprises 22 countries with a total population of 730.524 million
(725.721 million for the WHO-EMR countries and 4.803 million for West Bank and Gaza)
in 2020 [23] (Figure 1). These 22 countries vary greatly in terms of income level, from the
world’s highest to lowest. Moreover, the citizens of the EMR countries have unequal access
to technology, water, sanitation, and electricity [24]. Because of this variety within the
region regarding socioeconomic status (SES) and living conditions, the nutrition status
of the region cannot be viewed only through regional averages which would not tell the
whole truth of the diverse situations within the EMR. Additionally, the regional estimates
are heavily influenced by the most populous countries such as Pakistan, Egypt, and Iran
which together account for more than 50% of the whole region’s population. Hence, it is
justified to divide the region into categories. Based on the World Bank classification, the
countries of the region could be divided into four income groups according to the income
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Figure 1. The countries of the Eastern Mediterranean Region.

Health disparities have been documented all across the world. Nutrition is one of the
intermediary elements between SES and health outcomes. According to a growing body of
evidence, SES has been found to be inversely associated with higher BMI and obesity in
high-income countries [26,27]. For middle-income countries, the association is more mixed
as some reviews found a positive correlation [28,29] while another review found a negative
correlation; however, the latter reported a remarkable positive association between SES
and obesity in low-income countries [29,30].

It has been researched that low SES groups in Asia typically consume more carbohy-
drates and less protein and fat than high SES ones, indicating that SES influences nutrient
intake in both developing and developed Asian countries. The low cost of high-energy-
dense meals, food price increase, and dietary expertise may all play a role in the link
between low SES and obesity [28]. In the EMR, however, the situation is flipped, since
processed, high-energy-dense foods are extensively consumed in the high-income EMR
countries [31,32]. For children under five, low SES and low maternal education level were
significantly associated with a lower prevalence of overweight/obesity compared with
high levels of SES and maternal education in Colombia. In contrast, low SES and low
mother educational level categories had high prevalence rates of wasting, stunting, and
anaemia [33].

Therefore, this analytical review was conducted to clarify the nutrition status among
children under five, children and adolescences from 5-19 years, adults and women at
reproductive age in the different EMR income groups according to the latest available
estimates. This is to investigate the correlations of these nutrition indicators with the
income level, as well as to discuss the potential causes of the nutrition problems and
describe the current challenges and progress regarding nutrition policies and programmes
that could influence the life and well-being of EMR population.
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2. Methods

In this article, the nutrition status of different income groups in the EMR is discussed
and illustrated. Data for the demographics, children under five malnutrition, infant and
young child feeding (IYCF), anaemia in women of reproductive age, overweight and
obesity among children and adolescents aged 5-19 and adults, in addition to existing
nutrition policies and strategies in the EMR are summarized. For overweight and obesity
among children and adolescents (aged 5-19 years) as well as adults, age-standardized
estimates were obtained from the NCD Risk Collaboration, which in turn, are based on
data provided to WHO and the NCD Risk Factor Collaboration [2]. Adjustments were
performed by the NCD Risk Factor Collaboration to standardize risk factor definition, age
groups, reporting year, and population representativeness for these estimations. To account
for disparities in population age/sex composition and to allow comparisons between
nations, age-standardized prevalence figures were produced by the NCD Risk Factor
Collaboration [2]. Overweight and obesity for adults are defined as BMI of 25 kg/m? or
higher and BMI of 30 kg/m? or higher, respectively, while for children and adolescents
(aged 5-19 years) they are defined as BMI greater than one and two standard deviations
(SD) above the median, respectively. Additional data were collected from recent national
surveys [34—40].

Data regarding the demographics and gross domestic product (GDP) per capita (cur-
rent US$) were collected from the World Bank [23] and from a national health survey for
Afghanistan [41]. Child malnutrition data (wasting, stunting, and overweight prevalence
among children under five years) were obtained from the WHO-GHO [20]. For wasting,
due to the scarcity of data in GHO, data were also collected from national nutrition sur-
veys [42-48] and from Eastern Mediterranean Health Observatory [49]. Data regarding
IYCF (early initiation of breastfeeding and exclusive breastfeeding) were obtained from
UNICEF’s Breastfeeding database [50], Eastern Mediterranean Health Observatory [49],
and published national surveys [34,47,51,52]. Data on anaemia among women of repro-
ductive age were obtained from the GHO [20]. Wasting was defined as weight-for-height
more than 2 SD below the median and stunting as height-for-age more than 2 SD below the
median, while cut-offs for anaemia were haemoglobin concentration less than 120 g/L for
non-pregnant women and lactating women, and less than 110 g/L for pregnant women,
adjusted for altitude and smoking [20].

The policies related to actions to reduce NCDs in the EMR as well as the polices on
healthy diets in the countries of the EMR are tabulated. Data have been extracted from var-
ious sources. These include WHO'’s global [20] and regional health observatories [49], data
collected for the second WHO Global Nutrition Policy Review 20162017 [53], the WHO
Global database on the Implementation of Nutrition Action (GINA) [54], communication
about country-level action from WHO country offices and national government nutrition
focal points, and relevant academic papers [55-67]. Data were collected specifically on the
policy areas featured in the WHO Strategy on nutrition for the EMR 2020-2030 [68].

The World Bank classification 2020-2021—which is based on gross national income per
capita in current USD—was used to group the EMR countries into different income groups
according to the income level. The low-income group included Afghanistan, Somalia,
Sudan, Syria, and Yemen. The lower-middle-income group included Djibouti, Egypt, Iran,
Morocco, Pakistan, Palestine, and Tunisia. The upper-middle-income group included Iragq,
Jordan, Lebanon, and Libya. The high-income group included Bahrain, Kuwait, Oman,
Qatar, Saudi Arabia, and United Arab Emirates (UAE) [25].

The regional income groups’ estimates over time for stunting and overweight in
children under five, anaemia in women of reproductive age, and overweight and obesity
among children and adolescents aged 5-19, as well as adults were calculated by using
the weighted average formula [69]. The weight of each country for each year was first
calculated by dividing the country’s population with the income group’s total population,
after which weighted prevalences were obtained by multiplying the weight with the actual
prevalence and finally summing up the weighted prevalences of the income group for
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each year. There were no data available on child malnutrition for UAE and on anaemia
in women of reproductive age for Palestine, hence the total populations of these countries
were excluded from the respective calculations. For the indicators wasting, exclusive
breastfeeding, and early initiation of breastfeeding, the latest available country-specific
estimates were visualized and compared. For wasting, the averages for the income groups
for the periods of 2000-2010 and 2011-2021 were also produced by first calculating the
average prevalences for the periods 2000-2010 and 2011-2021 for each country using
the available estimates, after which the weighted prevalences were obtained with the
method described above (except using the calculated average prevalences instead of actual
prevalences) and then summed up. All the indicators included in this paper are illustrated
in Figure 2.
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Figure 2. The analyzed indicators.

3. Results
3.1. Demographics

Reviewing the records on the percentage of 0-14 aged population of total population in
EMR income groups revealed that the low-income EMR group had the highest percentage
of this age group as compared to other EMR income groups. All EMR low-income countries
had a proportion of 0-14 aged population more than 30%, while Afghanistan and Somalia
had more than 40%. On the contrary, all high-income countries reported a percentage
equal or less than 25% from this age group, Qatar and UAE reported a percentage equal or
less than 15% of 0-14 age population. The highest under-five mortality rate (per 1000 live
births) was recorded in a low-income country Somalia (117), followed by Pakistan (67)
(a lower-middle-income country). The under-five mortality rates (per 1000 live births)
among high-income countries were less than 10 except for Oman which reported 11.
GDP per capita (current US$), which is commonly used as an indicator for development
and economic growth, predictably revealed the highest levels among high-income EMR
countries. A high-income country Qatar, with a population size less than 0.4% of the total
population of the EMR region, had the highest GDP per capita (50 805.5) while Somalia, a
low-income country, had the lowest GDP per capita among EMR countries (309.4) (Table 1).
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Table 1. Demographics of the EMR countries (latest estimates) [23,41].

Total Population = 0-14 Aged Population

(% Country: EMR) % of Total Population Under-5 Mortality Rate CzDP per Cap;:a
: (per 1000 Live Births) Current US
(2020) (2020)
Afghanistan 38 928 341 (5.3%) 41.8% 50 (2018) 508.8 (2020)
w0
g % Somalia 15 893 219 (2.2%) 46.1% 117 (2019) 309.4 (2020)
S g
Lg) 2 Sudan 43 849 269 (6%) 39.8% 58 (2019) 595.5 (2020)
v O
§ % Syria 17 500 657 (2.4%) 30.8% 22 (2019) No data
= Yemen 29 825 968 (4.1%) 38.8% 58 (2019) 824.1 (2018)
@ Djibouti 988 002 (0.1%) 28.9% 58 (2019) 3 425.5 (2020)
v 9
g E Egypt 102 334 403 (14%) 33.9% 20 (2019) 3 547.9 (2020)
g 3
E g Iran 83992 953 (11.5%) 24.7% 14 (2019) 2282.6 (2020)
—_ N
i Morocco 36 910 558 (5.1%) 26.8% 21 (2019) 3 009.2 (2020)
£ g
E 2 Pakistan 220 892 331 (30.2%) 34.8% 67 (2019) 1193.7 (2020)
U O
% é Palestine 4 803 269 (0.7%) 38.4% 19 (2019) 3239.7 (2020)
—
= Tunisia 11 818 618 (1.6%) 24.3% 17 (2019) 3319.8 (2020)
GEJ 4 Iraq 40 222 503 (5.5%) 37.7% 26 (2019) 4157.5 (2020)
. 9 £
5 25 Jordan 10 203 140 (1.4%) 32.9% 16 (2019) 4282.8 (2020)
QT B
S‘ % ; Lebanon 6 825 442 (0.9%) 251% 7 (2019) 4 891 (2020)
°
= E Libya 6 871 287 (0.9%) 27.8% 12 (2019) 3 699.2 (2020)
Bahrain 1701 583 (0.2%) 18.3% 7 (2019) 23 443.4 (2019)
QE) é Kuwait 4270 563 (0.6%) 21.5% 8 (2019) 32 373.3 (2019)
g § Oman 5106 622 (0.7%) 22.5% 11 (2019) 15 343 (2019)
'oéo ; Qatar 2 881 060 (0.4%) 13.6% 7 (2019) 50 805.5 (2020)
T L% Saudi Arabia 34 813 867 (4.8%) 24.7% 7 (2019) 20 110.3 (2020)
UAE 9 890 400 (1.4%) 14.8% 8 (2019) 43 103.3 (2019)

3.2. Child Malnutrition (Children under Five Years)

Throughout the past two decades (2000-2020), under-five stunting was inversely asso-
ciated with the income level in the EMR, as it was most prevalent in the low-income group,
followed by lower- and upper-middle-income groups, whereas high-income group had
the lowest prevalence. When comparing the latest country-specific prevalence estimates
for wasting in children under five, the highest prevalence rates could be found inside the
low-income group, with Sudan having the highest prevalence (14.1% in 2018) (Figure 3,
Tables 2 and 3). The average prevalence calculations for wasting in the periods of 2000-2010
and 2011-2021 show that the deepest decline in wasting prevalence was experienced in
the high-income EMR group (Figure 3). All the available country survey estimates from
2000 to 2021 for wasting that were used for the average wasting prevalence calculations are
presented in Table 2. For under-five overweight, the upper-middle-income group had the
highest prevalence rate throughout the 2000s (Figure 3, Table 3).
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Figure 3. Children under 5 malnutrition trends in the EMR income groups 2000-2020 [20,42—44,46—49].
Sources for the latest country estimates on wasting: * Somalia: [46], ** Sudan: [47], *** Syria,
Iran, Bahrain, Qatar, Saudi Arabia: [49], **** Yemen: [48], ***** Djibouti: [44], ****** Egypt: [42],
et ebanon: [43], rest of the countries: [20].
Table 2. Wasting prevalence among children under five years of age in the EMR countries [20,42—-49].
Wasting Prevalence Wasting Prevalence
(% Weight-for-Height < —2 SD) (% Weight-for-Height < —2 SD) among
among Children under Five Years Children under Five Years of Age,
of Age, Latest Estimate Previous Estimates
o B Afghanistan (2018) 5.1 8.6 (2004), 9.5 (2013)
g -»E Somalia (2018-2019) 11.9 13.3 (2006), 14.3 (2009)
é § Sudan (2018) 14.1 14.5 (2006), 15.4 (2010), 16.3 (2014)
% E Syria (2020) 1.7 4.9 (2000), 10.2 (2001), 10.3 (2006), 11.5 (2010)
— & Yemen (2013) 16.4 15.3 (2003), 13.8 (2005), 13.3 (2011)
9 Djibouti (2019) 10.3 19.4 (2002), 10.0 (2010), 21.5 (2012), 17.8 (2013)
g @ Egypt (2014) 9.5 5.2 (2003), 5.3 (2005), 7.9 (2008), 9.5 (2014)
9]
-E é Iran (2018) 43 4.8 (2004), 4.0 (2010)
g 2 Morocco (2017) 2.6 10.8 (2003), 2.3 (2011), 2.6 (2017)
E é Pakistan (2018) 7.1 14.1 (2001), 14.9 (2011), 10.5 (2013), 7.1 (2018)
5 = . 2.0 (2000), 2.5 (2002) 3.2 (2004), 1.8 (2006),
% 5 Palestine (2020) 1.3 3.3 (2010), 1.2 (2014)
= Tunisia (2018) 2.1 2.9 (2000), 3.4 (2006), 2.8 (2012)
9 6.6 (2000), 5.6 (2003), 6.9 (2004), 5.8 (2006),
S Y Iraq (2018) 3.0 6.5 (2011)
-
g ‘g Jordan (2019) 0.6 2.5(2002), 1.6 (2009), 2.4 (2012)
=5
—
E & Lebanon (2021) 1.8 6.6 (2004)
& >
& =
5 Libya (2014) 10.2 6.5 (2007)
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Table 2. Cont.
Wasting Prevalence Wasting Prevalence
(% Weight-for-Height < —2 SD) (% Weight-for-Height < —2 SD) among
among Children under Five Years Children under Five Years of Age,
of Age, Latest Estimate Previous Estimates
Bahrain (2020) 2.6 2.1(2014), 3.2 (2017)

2.2 (2001), 2.2 (2002), 2.6 (2003), 3.4 (2004),
3.3 (2005), 2.8 (2006), 3.6 (2007), 2.2. (2008),

g § Kuwait (2017) 25 1.8 (2009), 2.4 (2010), 1.7 (2011), 2.4 (2012),
E g 2.7 (2013), 2.4 (2014), 3.1 (2015), 2.4 (2016)
{:o ; Oman (2017) 9.3 7.1(2009), 7.5 (2014)
T E Qatar (2017) 2.8 10.1 (2013)
Saudi Arabia (2020) 3.8 11.8 (2004), 4.1 (2017), 4.8 (2018)
UAE (no data)
Table 3. Stunting and overweight prevalence among children under five years of age in the EMR
income groups [20].
Stunting Prevalence (% Height-for-Age < —2 SD) Overweight Prevalence (% Weight-for-Height > +2 SD)
among Children under Five Years of Age among Children under Five Years of Age
Low- Lower- Upper- High- Low- Lower- Upper- High-
EMR Income Middle- Middle- Income EMR Income Middle- Middle- Income
EMR Income Income EMR EMR Income Income EMR
Group EMR Group  EMR Group Group Group EMR Group  EMR Group Group
2000 33.9 43.6 30.4 237 12.6 7.2 6.7 7.9 10.3 35
2001 33.8 435 30.0 234 11.7 74 6.8 8.0 10.5 37
2002 33.6 43.4 29.8 23.1 109 7.5 6.8 8.1 10.7 3.8
2003 335 433 29.6 23.0 10.1 7.6 6.8 8.2 10.9 4.0
2004 334 43.1 295 22.8 94 7.6 6.8 8.2 11.0 43
2005 33.2 427 294 225 8.8 7.6 6.8 8.3 11.2 45
2006 33.0 42.2 294 223 8.2 7.7 6.8 8.3 11.3 47
2007 32.8 41.6 29.3 22.0 7.7 7.7 6.7 8.4 114 5.0
2008 324 41.0 293 214 72 7.7 6.6 84 11.5 5.3
2009 32.0 40.3 29.1 20.5 6.8 7.7 6.6 8.5 11.6 5.6
2010 314 39.6 28.9 19.7 6.5 7.8 6.5 8.6 11.6 5.8
2011 30.9 39.0 28.6 18.9 6.2 7.8 6.3 8.6 11.7 6.2
2012 30.3 38.5 28.2 18.0 6.0 7.8 6.1 8.6 11.8 6.4
2013 29.7 38.1 279 17.2 5.8 7.8 5.8 8.6 11.8 6.6
2014 29.1 37.6 27.5 16.8 5.6 7.8 5.6 8.6 11.8 6.8
2015 28.6 37.1 27.1 16.4 5.5 7.8 5.4 8.6 11.8 7.0
2016 28.1 36.6 26.7 159 5.4 7.8 52 8.6 11.8 7.2
2017 27.6 35.8 26.3 15.5 5.3 7.8 5.1 8.7 11.7 7.3
2018 27.1 35.1 259 15.1 5.2 7.7 5.0 8.7 11.7 74
2019 26.6 344 254 14.6 5.2 7.7 4.9 8.7 11.7 7.5
2020 26.2 33.6 25.1 14.2 5.0 7.7 49 8.7 11.6 7.6

A closer look on the data of the high-income group reveals that the prevalence of
stunting in children under five in the high-income group decreased from 12.6% to 5.0% over
the past two decades (Figure 3, Table 3). For wasting in children under five, the average
prevalence decreased from 10.6% in the first decade of 2000s to 4.6% in the second decade
of 2000s (Figure 3). Conversely, the prevalence of overweight in children under five in
high-income countries increased dramatically from 3.5% to 7.6% between 2000 and 2020
(Figure 3, Table 3).
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In the upper-middle-income group, the prevalence of stunting decreased from 23.7%
to 14.2% over the past two decades (Figure 3, Table 3). The average prevalence of wasting
decreased slightly: the average prevalence was 5.7% in the period of 2000-2010 and 4.6%
in the period of 2011-2020 (Figure 3). On the contrary, the prevalence of overweight in
children under five in the upper-middle-income group increased from 10.3% to 11.6%
between the years 2000 and 2020 (Figure 3, Table 3).

The child malnutrition trajectories in the lower-middle-income group followed similar
trends than in the high-income and upper-middle-income groups. The prevalence of
stunting decreased from 30.4% to 25.1% during the past two decades (Figure 3, Table 3).
The average prevalence of wasting decreased from 9.8% in the period of 2000-2010 to 7.6%
in the period of 2011-2020 (Figure 3). The prevalence of under-five overweight increased
from 7.9% in 2000 to 8.7% in 2020 (Figure 3, Table 3).

In the low-income group, the prevalence of stunting in children under five decreased
from 43.6% to 33.6% over the past two decades (Figure 3, Table 3). The average prevalence
of wasting decreased from 12.2% in the first decade of 2000s to 10.5% in the second decade
of 2000s (Figure 3). Unlike in the other income groups, the trend for overweight in children
under five in the low-income group was diminishing as the prevalence decreased from
6.7% to 4.9% between the years 2000 and 2020 (Figure 3, Table 3).

3.3. Infant and Young Child Feeding

Comparison of the latest country-specific estimates shows no correlation between the
income level and the prevalence of early initiation of breastfeeding or exclusive breastfeed-
ing. The highest estimate for early initiation of breastfeeding was recorded in Oman (82.0%
in 2017), followed by Iran (68.7% in 2010) and Sudan (68.7% in 2014), then Jordan (67.0% in
2017). Highest estimate for exclusive breastfeeding was recorded in Sudan (61.5% in 2018),
followed by UAE (59.7% in 2018), and Afghanistan (57.5% in 2018). The lowest estimates,
in turn, were recorded in Pakistan (19.6% in 2018), Egypt (27.1% in 2014), and Libya (28.8%
in 2014) for early initiation of breastfeeding, and in Kuwait (7.8% in 2019), Yemen (9.7% in
2013), and Djibouti (12.4% in 2012) for exclusive breastfeeding (Table 4 and Figure 4).

UAE (2018)*

Saudi Arabia (2018)*
Qatar (2012)

Oman (2017)
Kuwait (2019)**
Bahrain (2020)*

Libya (no data)
Lebanon (2009)***
Jordan (2017)

Iraq (2018)

Tunisia (2018)
Palestine (2014)
Pakistan (2018)
Moroeco (2017)

Iran (2020)*

Egypt (2014)
Djibouti (2012)

Yemen (2013)

Syria (2019}

Sudan (2018)*++*
Somalia (2018-2019)

Prevalence of exclusive breastfeeding, latest estimate

of early initiation of bri ing, latest estimate

Prevalence (%) Prevalence (%)

UAE (no data)

Saudi Arabia (2016)*=***

——— 1.3
e )2

—— 7.8
1) 6

—— 14,8

— 0.7

4.4 Qatar (2012)
Oman (2017)
Kuwait (2019)**

Bahrain (no data)

e 3.5

Libya (2014)
Lebanon (2004)
Jordan (2017)
Iraq (2018)

IE—— 8.8

413

Tunisia (2018)
Palestine (2014)
Pakistan (2018)
Moroceo (2017)
Iran (2010}
Egypt (2014)
Djibouti (2012)

Yemen (2013)
Syria (2019)
Sudan (2014)

52.7

—— (.|

615

Somalia (2018-2019) 60.2
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0 10

= High-income EMR group
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70 0 10 20
m— High-income EMR group
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Figure 4. Infant and young child feeding in EMR countries [34,47,49-52]. Sources for exclusive breast-
feeding: * UAE, Saudi Arabia, Bahrain Iran: [49], ** Kuwait: [34], *** Lebanon: [52], **** Sudan [47],
rest of the countries: [50]. Sources for early initiation of breastfeeding: ** Kuwait: [34], ***** Saudi
Arabia: [51], rest of the countries: [50].
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Table 4. Prevalence of exclusive and early initiation of breastfeeding in the EMR countries [34,47,49-52].

Prevalence of Exclusive Breastfeeding Prevalence of Early Initiation of Breastfeeding
(Children < 6 Months) (within 1 h of Birth)

" Afghanistan (2018) 57.5 Afghanistan (2018) 62.8
:g) '%j) Somalia (2018-2019) 33.7 Somalia (2018-2019) 60.2
.E § Sudan (2018) 61.5 Sudan (2014) 68.7
E % Syria (2019) 28.5 Syria (2019) 364
Yemen (2013) 9.7 Yemen (2013) 52.7
Djibouti (2012) 124 Djibouti (2012) 52.0
?g 2 Egypt (2014) 39.5 Egypt (2014) 27.1
E g Iran (2020) 47.5 Iran (2010) 68.7
7:3 g Morocco (2017) 35 Morocco (2017) 426
E E Pakistan (2018) 47.8 Pakistan (2018) 19.6
% - Palestine (2014) 38.1 Palestine (2014) 40.8
= Tunisia (2018) 13.5 Tunisia (2018) 31.6
% é Iraq (2018) 25.8 Iraq (2018) 324
) ‘S’ E Jordan (2017) 25.4 Jordan (2017) 67.0
St%) : Lebanon (2009) 14.8 Lebanon (2004) 413
'Fé E Libya No data Libya (2014) 28.8

Bahrain (2020) 12.6 Bahrain No data
g .g Kuwait (2019) 7.8 Kuwait (2019) 49.9
.é § Oman (2017) 23.2 Oman (2017) 82.0
{io o Qatar (2012) 29.3 Qatar (2012) 33.5
T E Saudi Arabia (2018) 41.4 Saudi Arabia (2016) 43.6

UAE (2018) 59.7 UAE No data

3.4. Anaemia in Women of Reproductive Age

Throughout the past two decades (2000-2019), anaemia in women of reproductive
age—pregnant and non-pregnant women combined—was inversely associated with the
income level, as it was most prevalent in the low-income group, followed by the lower- and
upper-middle-income groups, whereas high-income group had the lowest prevalence. In-
terestingly, all the income groups except lower-middle-income group showed a decreasing
trend until the years 2012-2014, after which the trend started to increase. The lower-middle-
income group showed a relatively stable, though modest, decreasing trend throughout the
measuring period (from 36% in 2000 to 34.0% in 2019). The anaemia situation was particu-
larly alarming in the low-income group where the prevalence was over 40%—and therefore
could be considered as a severe public health problem—throughout the measuring period
(2000-2019) (Table 5, Figure 5).
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Table 5. Anaemia prevalence in women of reproductive age (15-49 y) in the EMR income groups [20].

Anaemia Prevalence in Women of Reproductive Age (15-49 y)

Low-Income

Lower-Middle-Income

Upper-Middle-Income

High-Income

EMR EMR Group EMR Group EMR Group EMR Group
2000 37.0 45.1 36.0 36.0 31.1
2001 36.6 44.6 35.7 35.3 30.4
2002 36.4 44.2 35.7 34.6 29.8
2003 36.3 43.9 35.7 34.2 29.4
2004 36.1 43.6 35.7 33.7 29.0
2005 36.0 43.3 35.6 33.2 28.5
2006 35.8 43.0 35.6 32.5 28.0
2007 35.6 42.6 35.6 31.8 27.5
2008 35.3 42.3 354 311 26.9
2009 35.1 42.0 35.2 30.5 26.5
2010 34.9 41.8 35.1 30.0 26.1
2011 34.8 41.7 35.0 29.6 25.8
2012 34.7 41.7 349 29.3 25.7
2013 34.6 41.8 34.7 29.2 25.7
2014 34.5 42.1 34.5 29.1 25.7
2015 34.5 42.3 34.3 29.2 259
2016 34.5 42.6 34.2 294 26.1
2017 34.6 429 34.1 29.6 26.5
2018 34.7 43.2 34.0 29.8 26.7
2019 34.9 435 34.0 30.2 27.1
Anaemia prevalence in women of reproductive age (1549 y), in EMR income groups
50.0
45.1
45.0 e 435
400 375
S—— 349
35,0 360 -+ . . o — " . . o
36“ . ) ) 34.0
— 30,0 | ol
& 311 ———— 30.2
g —
g 250 — 371
o 200
15.0
10.0
5.0
0.0
2000 2001 2002 2003 2004 2005 2006 2009 2012 2013 2014 2015 2016 2017 2018 2019

==@=High-income EMR group
Lower-middle-income EMR group

=@=CMR

=== | oW-income EMR group

=== Jpper-middle-income EMR group

Figure 5. Anaemia prevalence trend in women of reproductive age (1549 y) in the EMR income

groups 2000-2019 [20].
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3.5. Overweight in Children and Adolescents Aged 5-19 and in Adults

Throughout the measuring period (2000-2016), overweight prevalence among children
and adolescents aged 5-19 years was directly associated with the income level, as it was
most prevalent in the high-income group, followed by the upper- and lower-middle-income
groups, whereas low-income group had the lowest prevalence throughout the measuring
period. Similarly, when comparing the regional income group trajectories for overweight
prevalence among adults between the years 2000 and 2016, the highest prevalence rates
throughout the measuring period were found in the high-income and upper-middle-
income groups while the lower-middle-income and low-income groups revealed the lowest
estimates, despite the significant increase in overweight prevalence in all groups.

In high-income and upper-middle-income groups, the prevalence of overweight
among children and adolescents aged 5-19 increased from 26.0% to 36.0% and from 22.9%
to 32.0%, respectively, between the years 2000 and 2016 (Table 6, Figure 6). In 2016, all high-
and upper-middle-income EMR countries were above the global overweight prevalence of
18.4% among children and adolescents [20]. Similarly to children and adolescents, an over-
all increase in the prevalence of overweight among adults was estimated as the prevalence
increased from 60.3% to 69.1% in the high-income group and from 56.4% to 65.4% in the
upper-middle-income group between the years 2000 and 2016 (Table 7, Figure 6). In 2016,
all high-income EMR countries were above the global rate of overweight among adults
(38.9%) [20].

Table 6. Overweight and obesity prevalence among children and adolescents (5-19 y) in the EMR
groups [20].

Overweight Prevalence (BMI > +1 SD above the Median, Obesity Prevalence (BMI > +2 SD above the Median,

Crude Estimate) among Children and Adolescents (5-19 y) Crude Estimate) among Children and Adolescents (5-19 y)

Low- Lower- Upper- High- Low- Lower- Upper- High-

EMR Income Middle- Middle- Income EMR Income Middle- Middle- Income
EMR Income Income EMR EMR Income Income EMR

Group EMR Group  EMR Group Group Group EMR Group EMR Group Group
2000 12.5 8.1 12.0 229 26.0 3.9 1.8 37 8.2 10.4
2001 12.9 8.4 12.5 235 26.6 4.1 1.9 4.0 8.5 10.8
2002 13.2 8.5 13.0 24.0 27.2 43 2.0 4.2 8.8 11.2
2003 13.7 8.9 13.4 24.6 27.9 45 2.2 44 9.2 11.6
2004 14.2 9.6 13.9 252 28.4 4.7 24 4.7 9.6 12.0
2005 14.6 9.9 14.4 25.7 29.0 5.0 2.5 49 10.0 12.4
2006 15.0 10.3 149 26.3 29.6 52 2.7 5.1 10.3 12.8
2007 15.5 11.0 15.4 26.9 30.2 54 29 5.4 10.7 13.2
2008 16.0 11.5 15.9 27.4 30.8 5.7 3.2 5.7 11.1 13.6
2009 16.4 11.9 16.4 28.0 31.3 6.0 34 6.0 114 14.1
2010 16.9 12.5 17.0 28.5 32.0 6.2 3.6 6.2 11.8 14.6
2011 175 12.9 17.5 29.1 32.6 6.5 3.8 6.6 12.2 15.0
2012 18.0 13.4 18.1 29.7 33.3 6.8 4.0 6.9 12.5 15.5
2013 18.6 13.7 18.7 30.3 34.0 7.1 42 7.2 12.9 16.1
2014 19.1 14.1 19.3 30.8 347 7.5 44 7.6 13.3 16.7
2015 19.9 14.9 19.9 314 354 7.8 4.7 7.9 13.7 17.2

2016 20.5 15.3 20.5 32.0 36.0 8.2 49 8.3 14.1 17.7




Children 2023, 10, 236 13 of 28
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Figure 6. Overweight and obesity prevalence trends among children, adolescents, and adults in the
EMR income groups 2000-2016 [20].
Table 7. Overweight and obesity prevalence among adults in the EMR groups [20].
Overweight Prevalence (BMI > 25, Age-Standardized Estimate) Obesity Prevalence (BMI > 30, Age-Standardized Estimate)
among Adults among Adults
Low- Lower- Upper- High- Low- Lower- Upper- High-
EMR Income Middle- Middle- Income EMR Income Middle- Middle- Income
EMR Income Income EMR EMR Income Income EMR
Group EMR Group  EMR Group Group Group EMR Group  EMR Group Group
2000 38.5 28.2 36.2 56.4 60.3 13.3 7.7 12.1 23.2 25.3
2001 39.0 28.1 36.7 57.0 60.8 13.6 7.6 12.5 23.6 25.8
2002 39.4 27.5 37.3 57.5 61.3 139 74 12.8 24.0 26.2
2003 40.2 28.4 37.8 58.0 61.8 14.4 7.8 13.2 245 26.6
2004 41.0 29.7 38.4 58.5 62.3 149 8.4 13.6 25.0 27.0
2005 41.6 29.5 39.0 59.1 62.9 15.3 8.4 13.9 255 27.43
2006 42.1 29.6 39.6 59.6 63.4 15.7 8.5 14.3 26.0 28.0
2007 43.0 31.1 40.2 60.2 64.0 16.2 9.2 14.7 26.5 28.5
2008 43.7 31.8 40.8 60.8 64.5 16.7 9.6 15.1 27.0 29.0
2009 443 31.7 414 61.3 65.1 17.1 9.7 15.6 27.6 29.6
2010 45.1 33.0 42.0 62.0 65.7 17.7 10.3 16.0 28.1 30.3
2011 45.7 33.0 42.8 62.6 66.2 18.2 10.4 16.6 28.7 30.8
2012 46.3 334 43.3 63.1 66.8 18.7 10.6 16.9 29.2 31.5
2013 46.9 33.2 44.0 63.7 67.4 19.1 10.6 17.5 29.8 321
2014 47.5 334 44.6 64.3 68.0 19.6 10.8 17.9 30.4 32.8
2015 48.4 35.3 45.3 64.9 68.5 20.3 11.8 18.4 31.0 33.4
2016 49.0 35.6 46.0 65.4 69.1 20.8 12.0 19.0 31.6 34.1
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In the lower-middle and low-income groups, the prevalence of overweight among
children and adolescents aged 5-19 rose dramatically from 12% to 20.5% and from 8.1%
to 15.3% between the years 2000 and 2016 (Table 6, Figure 6) with increase rates of 70.8%
and 88.9%, respectively. In 2016, all low-income EMR countries were below the global rate
of overweight among children and adolescents (18.4%) except Syria (28.3%) and Yemen
(20%) [20]. In parallel, an overall increase in the prevalence of overweight among adults
has been estimated in these two groups: from 36.2% to 46.0% in lower-middle-income
group and from 28.2% to 35.6% in low-income group between the years 2000 and 2016
(Table 7 and Figure 6). In 2016, all low-income EMR countries were below the global rate of
overweight among adults (38.9%) except Syria (61.4%) and Yemen (48.8%) [20].

The latest available data from national surveys revealed that the prevalence rates
of overweight—defined as BMI > 25-29.9—among adults in Bahrain (2018) [36], Kuwait
(2019) [34], and Lebanon (2017) [40] were 35.5%, 36.4%, and 38%, respectively. Additionally,
data from the same Kuwait Nutrition Surveillance System’s Annual report 2019 showed that
almost half of the school-aged children were either obese or overweight. The prevalence of
overweight in children and adolescents was 20.2% (defined as BMI between 1 and 1.9 SD
above the median), while the prevalence of obesity was 28.4% (measured as BMI > +2 SD
above the median) [34]. In the same context, data from the STEPwise surveys conducted in
Jordan (2019) [37], Morocco (2017) [38], Palestine (2010-2011) [39], and Kuwait (2020) [35]
reported the overweight prevalence rates among adults—defined as BMI > 25—were
60.7%, 53%, 57.8% and 74.6%, respectively.

3.6. Obesity in Children and Adolescents Aged 5-19 and in Adults

Throughout the observation period (2000-2016), obesity prevalence among children
and adolescents aged 5-19 years was directly associated with the income level as it was
most prevalent in the high-income group, followed by the upper- and lower-middle-
income groups, whereas low-income group had the lowest prevalence. Similarly, when
comparing the estimates for obesity prevalence among adults during the same period, the
highest prevalence rates could be found among the high and upper-middle-income groups
while lower-middle and low-income ones had the lowest estimates, despite the significant
increase in obesity prevalence in all income groups.

In the high- and upper-middle-income EMR groups, an overall increase of 70.2%
and 72%, respectively, was observed in the prevalence of obesity among children and
adolescents aged 5-19 between the years 2000 and 2016. During this time-period, the
proportion of obese children and adolescents in the high- and upper-middle-income groups
in the EMR increased from 10.4% to 17.7% and from 8.2% to 14.1%, respectively (Table 6
and Figure 6). In 2016, all high-income EMR countries were above double the global rate of
obesity among children and adolescents (6.8%) [20]. An overall increase in the prevalence
of obesity among adults in these two groups has been recorded as well: from 25.3% to 34.1%
in the high-income group and from 23.2% to 31.6% in the upper-middle-income group
between the years 2000 and 2016 (Table 7 and Figure 6). In 2016, all high-income EMR
countries were more than double above the global rate of obesity among adults (13.1%) [20].

Even more dramatic increase in the prevalence of obesity among children and adoles-
cents aged 5-19 was reported in the lower-middle and low-income EMR groups, demon-
strated by the drastic increase rates of 124.3% (from 3.7% to 8.3%) in the lower-middle-
income group and 172.2% (from 1.8% to 4.9%) in the low-income group between the years
2000 and 2016 (Table 6 and Figure 6). In 2016, all low-income EMR countries except
Syria and Yemen were below the global rate of obesity among children and adolescents
(6.8%) [20]. An overall increase in the prevalence of obesity in these two groups during
the same period has been witnessed among adults as well: from 12.1% to 19% in the
lower-middle-income group and from 7.7% to 12% in the low-income group, by increase
rates of 57% and 55.8%, respectively (Table 7 and Figure 6). In 2016, all low- and lower-
middle-income EMR countries were yet below the global rate of obesity among adults
(13.1%) except Syria and Pakistan [20].
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Data from the national health surveys conducted in Bahrain in 2018 [36], and in
Kuwait in 2019 and 2020 [34,35] revealed that the obesity prevalence rate (BMI > 30) among
adults was 36.9%, 41.7%, and 36.6%, respectively. Additionally, data from the STEPwise
surveys conducted in Lebanon 2017 [40], Jordan 2019 [37], Morocco 2017 [38], and Palestine
2010-2011 [39] revealed the prevalence of obesity among adults as 27%, 32.1%, 20%, and
26.8%, respectively.

4. Discussion
4.1. Findings and Dietary Trends in Relation to the Socioeconomic Status

Many factors interact together to influence the dietary patterns and diet composition
in a certain population or community. These factors include economic factors (income
and prices), individual preferences and beliefs, cultural traditions, as well as geographical
and environmental factors [70]. Although food consumption patterns have generally
become more diversified during the past decades worldwide [71], the dietary patterns in
the EMR—among other regions—are becoming higher in salt, sugar, and saturated or trans
fats, and this change is accompanied by a general decrease in physical activity. This shift,
known as a nutrition transition [68], and its consequences are witnessed in the results of this
article, especially in the rapidly growing overweight and obesity rates in all income groups.

In this article, countries in the EMR were categorized into four income groups based
on socioeconomic status. According to the results, the high-income group could be charac-
terized by high and growing rates of overweight and obesity, low and decreasing rates of
stunting and wasting, varying percentages of early initiation and exclusive breastfeeding,
and relatively optimal micronutrient status. The trend of overweight and obesity among
adults and children and adolescents aged 5-19 was highest in the high-income group
out of all EMR income groups throughout the measuring period. Interestingly though,
the prevalence of overweight among children under five was lowest—although sharply
rising—in the high-income group out of all EMR income groups from 2000 up till 2011, after
which the prevalence kept increasing, and the income group stayed third in the ranking of
under-five children’s overweight prevalence. The future will show if this indicates even
higher rates of overweight and obesity among the older age groups in the high-income
region during the following decades when the younger generations grow up.

Already in 1998, Musaiger stated in his article [31] that the Gulf Cooperation Council
(GCC) countries, which constitute the high-income EMR income group in this article, had
experienced a rapid and drastic change in socioeconomic status, food consumption patterns
and lifestyle over the past three decades. The traditional diet, which consisted of items
such as dates, milk, rice, brown bread, fish, and vegetables, had been increasingly replaced
with white bread, fast foods, and cereals. Additionally, the intake of sugar and fat was
on rise. Although recent data in the GCC countries on food consumption patterns are
scarce, the available studies reveal that this trend towards westernized diets still holds true.
As an example, nationally representative survey conducted in 2013 showed that in Saudi
Arabia—with a population of around 70% of the high-income group’s population—white
bread was preferred over brown bread, full-fat dairy products over low-fat or skimmed
ones, and the consumption of fruits and vegetables was low, while the consumption of
sugar-sweetened beverages (SSB) was relatively high, especially among young adults [72].
Ng et al. found out in their study conducted in 2011 that around a third of female adults
and adolescents in UAE consumed more calories than their estimated energy requirements,
while the proportion of people consuming more calories than needed was even higher
among girls and boys aged 6-10 years (43.2% and 38.2%, respectively) [73]. In the same
study, almost three in five female adults, nearly half of the female adolescents and more
than one in three girls aged 6-10 had low physical activity level [73]. Regarding dietary
habits of children under five, Almaamary et al. [74] found out that in Oman the proportion
of children aged two to five years who consumed sweetened fruit juices or sweetened
coffee/tea once a day or more often was 55% and 68%, respectively. Moreover, 55% of the
children had French fries/chips daily or more often, while 70% consumed vegetables and
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66% consumed fruits only once a day or less often [74]. Suboptimal food consumption
patterns and decreased physical activity are likely to explain the high overweight and
obesity trends in the high-income group.

The high-income group is not the only EMR income group with high prevalence
rates of overweight and obesity: our results showed that the upper-middle-income group
followed the high-income group in overweight and obesity prevalences with about a five-
year difference. The prevalence of overweight among children under five years, in turn,
was highest in the upper-middle-income group out of all EMR income groups throughout
the measuring period (2000-2020). Stunting and anaemia trends in this income group were
decreasing and stayed lower than EMR average all time, but the prevalence rates are still
worrying. Wasting, on the other hand, was lowest in the upper-middle-income group out of
all EMR income groups in 2000s, and as low as the average prevalence in the high-income
region in 2010s. Exclusive breastfeeding and early initiation of breastfeeding rates were
relatively low.

Among the most alarming notions regarding the upper-middle-income group are
the high prevalence rates of overweight and obesity, especially among children under
five years. Major contributors to this include increased dietary intake of fats and refined
sugar, as well as insufficient fruit and vegetable consumption combined with a sedentary
lifestyle with minimal physical activity, all occurring in an environment of aggressive
commercial marketing of fast foods and breast-milk substitutes, and the persistence of
poverty pockets [75]. In Lebanon for example, two- to five-years-old children were docu-
mented to have high intakes of fat, saturated fat, and sugar (38.8%, 12.7%, and 20.3% of
energy intake, respectively) in 2012 [76]. Likewise, in Jordan, a low protein intake (3.7%
of energy intake), coupled with a high intake of saturated fat (13.7%-14.2% of energy in-
take) was reported for the same age group [77]. Food consumption patterns of Jordanian
adolescents were studied in 2014 by Tayyem et al. [78], whose results revealed that most
teenagers did not eat fruits, vegetables, or breakfast daily, while the majority consumed
SSB, sweets/chocolates, and French fries/potato chips and at least three times a week. In a
study by Nasreddine et al. [79] with Lebanese 4-13 years old children, the majority of the
children did not consume recommended amounts of foods from food groups such as dairy,
vegetables, fruits, and whole grains, while the intake of added sugars was high, mainly
due to high consumption of sweets, sweetened beverages, and desserts. These findings are
among the factors for the high overweight rates of the upper-middle-income group.

Lower-middle-income EMR countries constitute the third category in this article
with considerable undernutrition, modestly decreasing and close to EMR average rate of
anaemia, rising and close to EMR average rates of overweight and obesity, and relatively
low breastfeeding rates. The main causes of suboptimal nutrition status in this group
are similar to those of the upper-middle-income group, but also weakness of economic
infrastructure, lack of consumer education and protection laws, and widespread poverty
have a role to play in some of the countries in this income group [75].

It is noteworthy that the results which were calculated by using the weighted average
formula (stunting, overweight, obesity, and anaemia) in the lower-middle-income group
are strongly determined by the dietary status of Pakistan, Egypt, and Iran—the three
most populous countries in the EMR which together account for nearly 90% of the lower-
middle-income group’s population. Haider and Zaidi [80] stated in their article from 2016
that the food consumption patterns of Pakistanis on average were lacking diversity and
micronutrients, while consumption of high-energy dense food items was high, yet energy
intake remained relatively low. This highlights the spectrum of the nutrition problems
inside the country, where big differences in nutrition status and food consumption patterns
are observed among different subgroups. According to another study, grains, dairy, sweets
and fats accounted for almost 70% of all food expenditures [81]. About half of all daily
calories came from wheat, which was the main source [81,82]. These notions further
emphasize the problem regarding the lack of diversity in the food consumption patterns in
Pakistan and in the lower-middle-income group in general, potentially explaining the high



Children 2023, 10, 236

17 of 28

prevalence rates of anaemia. Alarming food consumption patterns have been observed in
Egypt as well, where one in three adolescents consumed at least three sugary drinks per
day [83]. The amount of sugar available for consumption per capita was found to be high
in both Egypt and Pakistan (200 g and 150 g/person/day, respectively) [84].

Afghanistan, Somalia, Sudan, Syria, and Yemen fall into the fourth category, called the
low-income group, which is experiencing humanitarian crises and facing severe undernu-
trition, widespread anaemia, and modest but rising rates of overweight and obesity among
adults, children and adolescents aged 5-19 years. It is, though, the only EMR income group
where the trend of overweight among children under five was decreasing between the
years 2000 and 2020. Regarding breastfeeding practices, the results were mixed.

Disruptions in national development programmes and essential nutrition services—
including food safety and food control systems, nutrition counselling, and supplementation
programmes—are among the potential explanatory factors for the burden of nutritional
problems in the low-income countries [75,85]. Furthermore, other main contributors to
malnutrition most likely include a lack of access to nutritious and safe foods and affordable
healthy diets, inadequate access to sanitation and safe drinking water, exposure to environ-
mental contaminants and poor hygiene practices [85]. Data from 2021 revealed that more
than one in five people in Somalia and Sudan were acutely food insecure and in need of
urgent assistance (Crisis or worse, IPC/CH Phase 3 or above), while the percentage was as
high as over 50% in Afghanistan, Syria and Yemen [86]. The most recent estimates reveal
that in some of the countries, such as Somalia, the situation has further worsened during
2022 [87].

According to the Somalia nutrition strategy, the calories of Somalis were derived
mainly from staples (46%), oil (14%), and sugar (19%), while nutrient-rich foods such
as meat, milk, fruit, and pulses each accounted only for 3-5% of the total calories [88].
Lack of diversity in diet was also observed in Afghanistan, where almost two-thirds of
the calories were obtained from wheat, and among the poorest 20% of the households,
wheat accounted for three-fourths of the calories in 2003 [89]. The contributing factors
for malnutrition among people in Afghanistan include poverty, inadequate education,
childbearing in teenage years, gender inequality, insufficient child feeding and caring
practices, lack of access to important sanitation facilities as well as inadequate potable
water and hygiene [90,91]. It is likely that similar factors are behind the high malnutrition
rates of the other countries of the low-income group as well.

To understand the nutrition transition and the results regarding the trends of the
nutrition indicators in the low- and middle-income countries of the EMR, it is important to
analyse the changes that have occurred in food availability and food consumption [92]. Data
from the FAO food balance sheets and from food consumption surveys between 1969-1971
and 2011 highlight a shift towards an increasingly energy-dense diet and high intakes of fat
and sugar, coupled with a parallel decrease in the consumption of carbohydrates [93-98].
Data from FAO also show that sugar availability, which is reported to be a predisposing
factor to obesity, increased considerably during the same period (1969-2011) in several low-
and lower-middle-income countries in the EMR, such as Afghanistan, Sudan, Tunisia, as
well as Yemen, and doubled in Egypt. However, a reduction was noted in Pakistan [93].

According to our results, the EMR income groups are experiencing both high rates
of stunting and overweight among children younger than five years, accompanied with
inadequate breastfeeding practices. WHO and UNICEF recommend that breastfeeding
is started within one hour of birth (early initiation of breastfeeding) and that babies are
exclusively breastfed for the first 6 months of their life (exclusive breastfeeding) [99]. It has
been shown that inadequate breastfeeding practices, including very early introduction of
complementary foods, increase the risk of obesity and noncommunicable diseases disease
later in life [100,101]. The available data highlight the low rates of exclusive breastfeeding
in the first 6 months in most countries in the EMR (Table 4, Figure 2). The rates range from
7.8% to 61.5%, hence most of the EMR countries fall below the World Health Assembly’s
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global nutrition target of 50% by 2025/2030 [102] and the regional target of 70% by 2030 [68],
except Sudan (61.5%), UAE (59.7%), and Afghanistan (57.7%) [34,47,49-52].

The observed correlations regarding the income level and nutrition indicators of this
paper are mostly consistent with the ones at global level [20].

4.2. Progress and Challenges
4.2.1. Progress in the Development and Implementation of Policies and Programmes

By endorsing the WHO Strategy on nutrition for the EMR (2020-2030) in October
2019, the EMR countries committed to strengthened action on nutrition to achieve food
security, end all forms of malnutrition, and improve nutrition throughout the life-course by
2030. By August 2022, all EMR countries except Libya had developed a national nutrition
strategy or action plan, and all EMR countries except Afghanistan, Djibouti, Iraq, Pakistan,
Somalia, and UAE had a plan for obesity prevention [53-55] (Table 8). These strategies aim
to enhance the nutritional status by encouraging countries to reframe nutrition as a core of
their development agenda. Furthermore, these strategies provide a conceptual framework
to help countries choose appropriate nutrition actions needed according to the most critical
health problems and their national situation as well as available resources [103].

4.2.2. Code of Marketing of Breast-Milk Substitutes

National legislation should include implementation and continuous monitoring of the
International Code of Marketing of Breast Milk Substitutes and related World Health As-
sembly resolutions [104]. Eighteen countries in the region have issued legislation to protect
breastfeeding or implemented a code of marketing of breast milk substitutes with full or
partial legal documents [61]. According to the WHO reports on the implementation of the
International Code of Marketing of Breastmilk Substitutes, eight countries (Afghanistan,
Bahrain, Kuwait, Lebanon, Pakistan, Yemen, Saudi Arabia and UAE) have comprehensive
legislation or other legal measures reflecting all or most provisions of the code [54,61,66].
Three countries (Djibouti, Syria and Tunisia) have legal measures containing many provi-
sions of the Code, and seven countries (Jordan, Iran, Iraq, Palestine, Oman, Sudan, and
Egypt) have legal measures that contain some provisions of the code [54,61,66]. Three
countries are currently studying the issue (Libya, Morocco, and Qatar), and one country
(Somalia) has no legal measures [61,66] (Table 8).

Table 8. The implementation of key nutrition policies and strategies in the EMR countries
[20,49,53-68,105,106].

Key National Nutrition Programs
(Policies and Strategies)

Countries That Have Implemented the Program/Policy

National Nutrition Strategy or action plan All EMR countries except Libya

Plan for obesity prevention

All EMR countries except Afghanistan, Djibouti, Iraq, Pakistan,
Somalia and UAE

Code of marketing of breast milk substitutes All EMR countries except Libya, Morocco, Qatar and Somalia

Food-based dietary guidelines

All high-income countries
Upper-middle-income EMR countries: Jordan, Lebanon and Libya
Lower-middle-income EMR countries: Iran, Morocco and Palestine

Low-income EMR countries: Afghanistan, Sudan and Syria

All high-income EMR countries

Policy to limit trans fatty acids intake All upper-middle-income EMR countries except Libya

All lower-middle-income EMR countries except Djibouti

All high-income EMR countries

Policy to reduce salt/sodium consumption All upper-middle-income EMR countries except Lebanon and Libya

All lower-middle-income EMR countries except Djibouti and Pakistan
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Table 8. Cont.

Key National Nutrition Programs
(Policies and Strategies)

Countries That Have Implemented the Program/Policy

All high-income EMR countries

Sugar-sweetened beverages tax Lower-middle-income EMR countries: Egypt, Iran, Morocco,

Palestine and Tunisia

Policy to reduce the impact of marketing of food
to children

All high-income EMR countries
Upper-middle-income EMR countries: Jordan and Lebanon
Lower-middle-income EMR countries: Egypt, Iran, Morocco and Pakistan

Front-of-pack labelling

High-income EMR countries: Saudi Arabia and UAE
Lower-middle-income EMR countries: Iran, Morocco and Tunisia

Salt iodization All EMR countries

Flour fortification All EMR countries except Libya, Tunisia and Somalia

4.2.3. Policies for Healthy Diet

Most of the EMR countries have developed policies to support healthy diet and to
reduce nutrition-related risk factors of NCDs. Fifteen countries in the EMR have some
policy to limit trans-fatty acids intake, including all high-income countries, and all upper-
and lower-middle-income countries except Djibouti and Libya [20,54,57,105]. Thirteen
countries, including all high-income countries and two upper-middle-income countries
(Iraq and Jordan) and five lower-middle-income countries (Egypt, Iran, Morocco, Pales-
tine and Tunisia) have a policy to reduce salt/sodium consumption. Djibouti, Lebanon,
Libya, and Pakistan and none of the low-income countries have not yet developed such
policies [20,54,57] (Table 8).

Twelve countries have developed a policy to reduce the impact of marketing of food
to children, including all high-income countries and two upper-middle-income countries
(Jordan and Lebanon), and four lower-middle-income countries (Egypt, Iran, Morocco,
and Pakistan) [20,54,62,105]. Taxes on SSB have been implemented in 11 countries: all
six high-income countries and five lower-middle-income countries (Egypt, Iran, Morocco,
Palestine, and Tunisia) [20,55,63,105]. A 50% tax on soft drinks and 100% tax on energy
drinks were adopted in GCC countries in 2016 [55]. In 2017, Saudi Arabia led the way in the
implementation of the tax, which was later followed by the UAE and then Bahrain. Oman
and Qatar started the implementation process in 2019 and Kuwait followed in 2020 [63]
(Table 8).

Food-based dietary guidelines (FBDGs) are national documents that offer dietary
recommendations suited to local customs, cultures, and dietary patterns, as well as provide
the general population with indications for healthy nutrition and daily lifestyles associated
with a reduced risk of diseases [65]. FBDGs have been developed in fifteen countries in the
EMR, including all high-income countries (Bahrain, Oman, Qatar, Saudi Arabia, Kuwait,
and UAE), three upper-middle-income countries (Jordan, Lebanon and Libya), three lower-
middle-income countries (Iran, Morocco and Palestine), and three low-income countries
(Afghanistan, Sudan and Syria) [20,54,64,105] (Table 8). All FBDGs in the EMR include
recommendations for the prevention of obesity, and some countries include advice for the
prevention of cardiovascular diseases, blood pressure, and diabetes (six countries: Lebanon,
Afghanistan, Iran, Oman, Qatar and Jordan), cancer (three countries: Qatar, Oman, and
Iran) and two countries have advice on dental caries (Oman and Lebanon). The FBDGs
of Afghanistan, Lebanon, Oman, and Jordan include recommendations on the nutritional
status of pregnant women. Jordan, Palestine, Afghanistan, Lebanon, Oman, and Qatar
include in their FBDGs advice for breastfeeding women. Additionally, some of the FBDGs
in the EMR contain recommendations for specific population groups (children, adolescents
and older adults). The FBDGs of Lebanon and Qatar have included recommendations for
vegetarians, and the Lebanese guidelines include advice for vegans and lactose-intolerant
people as well. Jordan, Saudi Arabia, and Palestine FBDGs include recommendations for
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nutrition labelling, while the FBDGs of Afghanistan, Iran, Lebanon, Oman, and Qatar
include recommendations to prevent micronutrient deficiencies [64,65] (Table 8).

Front-of-pack nutrition labelling (FOPL) has been applied in five countries in the EMR,
including two high-income countries (Saudi Arabia and the UAE) and three lower-middle-
income countries (Iran, Morocco, and Tunisia) [54-56]. Implementation of this programme
in the EMR remains limited. Three types of FOPLs are in use or under development in the
EMR, namely, traffic light labelling systems, Nutri-Score, and health logos [56]. Three coun-
tries in the Region have introduced traffic light labelling, including Iran (mandatory), Saudi
Arabia (voluntary), and UAE (mandatory) in 2017, 2018, and 2022, respectively [54,55,106].
In 2017, it was reported that 80% of food products in Iran were labelled with the traffic light
label [55]. Tunisia is introducing a health tick logo for the healthiest food products [56] and
Morocco is on the way for the Nutri-Score logo use [55,59] (Table 8).

4.2.4. Flour Fortification and Micronutrient Supplementation

Flour fortification has been applied through voluntary and mandatory regulations in
all EMR countries, except Libya, Somalia and Tunisia. The most common nutrients that
have been used to fortify wheat flour in the EMR are iron and folic acid (15 and 19 countries,
respectively), in addition to B vitamins in 9 countries. Currently, fortification with vitamin
A and/or zinc (6 countries) and vitamin D (2 countries) is uncommon in the region [60,67]
(Table 8). In 1991, the WHO urged all countries to scale up salt iodization [60,67]. Salt
iodization has been implemented in all EMR countries through voluntary and mandatory
regulations [107-109] (Table 8).

4.2.5. Improving Food Composition Data in the Region

Understanding population diets, guiding the development of policies, and monitoring
the impact of those policies all depend on having reliable, pertinent and recent data on the
composition of regularly consumed foods. Since 2016, the WHO-EMRO in collaboration
with its partners have been assisting the Member States with updating and consolidating
their databases on food composition and providing technical support to the EMR countries
to expand and raise the available data on food composition [55,68]. After a regional project
on capacity development in the use of improved standardized methodologies to update
food composition data that was organized with technical partners, twelve countries in
the region developed and updated their national food composition databases totally or
partially according to WHO-FAO recommendations (Bahrain, Egypt, Iran, Jordan, Kuwait,
Lebanon, Morocco, Oman, Pakistan, Palestine, Sudan, and Tunisia) [55]. Efforts are being
made to expand the database to cover all the EMR countries in the future [105].

4.3. Challenges
4.3.1. The Accelerating Overweight and Obesity among All Age Groups

Our results show that the prevalence of obesity more than doubled in 20 years among
children and adolescents aged 5-19 years in low- and lower-middle-income EMR income
groups, and so did the prevalence of overweight among children under five years in the
high-income group. Furthermore, over 70% increase in the prevalence rate was witnessed
in the prevalence of overweight among children and adolescents aged 5-19 years in the
low- and lower-middle-income groups, as well as in the prevalence of obesity among the
same age group in the upper-middle- and high-income groups. Increases in the prevalence
rates of overweight and obesity were observed also among adults in all EMR income
groups, where the increase rates varied from 14.6% to 55.8%. Overweight among children
under five years in the low-income group was the only overweight/obesity indicator that
decreased between the measuring period 2000-2020.

These results indicate an overall increase in overweight and obesity in all age groups
throughout the EMR income groups. Given the current evidence linking childhood and
adolescent obesity to an increased risk of obesity and morbidity in adulthood [110,111],
the dramatically rising rates among children and adolescents are especially concerning.
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According to WHO, overweight predisposes to health consequences such as cardiovascular
disease, type 2 diabetes, musculoskeletal disorders, and some cancers, which in turn can
cause premature death and substantial disability [112]. The rapid rise of overweight and
obesity in the low- and lower-middle-income groups of the EMR is of particular concern,
given that the health care systems in these countries are not always well-functioning and
they may not provide equal access for everyone, hence often leaving the most vulnerable
people without proper care or pushing them to poverty due to health care payments [113].
The increasing rates of overweight and obesity call for immediate actions to combat the ex-
panding problem. The Regional framework for action on obesity prevention 20192023 for
the WHO EMR [114] presents several priority areas and interventions for action, including
but not limited to regulatory measures, reformulation of foods, health sector interventions,
and surveillance.

4.3.2. Persistent Malnutrition Exacerbated by Local and Global Conflicts and Crises

Low-income EMR countries Afghanistan, Somalia, Syria, Sudan, and Yemen have
been facing acute and continued crises during the past decades. The impact of protracted
conflicts—including disruptions to food production, markets, and livelihoods; widespread
displacement; and economic crisis—are the main drivers for food crises. Other contribu-
tors include economic shocks and weather extremes, such as flooding and droughts, and
recently also the impact of COVID-19 pandemic and the war in Ukraine [86]. Despite
the progress made in the low-income EMR income group in terms of reducing child mal-
nutrition and anaemia during the past two decades, these countries continue to witness
the highest prevalence rates of stunting and wasting in under five children and anaemia
in women of reproductive age, as the results of this paper show. In many countries, the
on-going crises have led to an increase in food insecurity, jeopardizing the progress made
in reducing malnutrition during the past decades. In Sudan, Syria, and Yemen, around
93 000 children were being treated for severe acute malnutrition at the beginning of the
COVID-19 pandemic. In Afghanistan, millions of people have been severely affected by
decades of conflict and displacement, combined with chronic poverty, COVID-19 pandemic,
severe drought, a failing health system, and an economy on the brink of collapse [115],
pushing around half of the population in need of humanitarian assistance [116]. Addition-
ally, in Somalia, food insecurity and malnutrition are aggravated by localized flooding,
drought, and conflicts that have disrupted livelihoods and hindered economic progress and
development. In June 2022, 7.1 million people in Somalia were food insecure. Moreover,
essential nutrition services, such as iron and folic acid supplements and dietary counselling,
are nowadays often unavailable to pregnant and breastfeeding women in low-income
countries [85,117].

4.3.3. The Impact of COVID-19 Pandemic and Ukraine’s War on Food Security
and Nutrition

In addition to local emergencies, the COVID-19 pandemic has placed a heavy toll on
the countries that have already been struggling with food crises. COVID-19 restrictions
such as border closures and lockdowns, alongside reduced incomes and disrupted social
protection programmes, compromised access to food and forced people to rely on less nu-
tritious foods globally and in the EMR [85,86,118]. At global level, moderate or severe food
insecurity increased in 2020—the year when the pandemic spread across the world—nearly
as much as in the previous five years combined [9]. The impact of COVID-19 pandemic on
nutrition indicators is not seen yet in the results of this paper given that the estimates date
back to the time before the pandemic, but it is estimated that the pandemic will increase
maternal and child undernutrition as well as child mortality globally, especially in low-
and middle-income countries. For example, the Standing Together for Nutrition (ST4N)
Consortium has estimated that in a moderate scenario, 9.3 million additional children under
five years will be wasted in 2020-2022 and 2.6 million additional children will be stunted
in 2022 compared to 2019 in 118 low- and middle-income countries [118]. Potentially, the
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COVID-19 crisis could cause dramatic direct and indirect nutritional consequences that
could extend to future generations, affecting the physical and cognitive development of
children and therefore jeopardizing the health status, human capital development, and
economic growth of the next generation [118]. Future research will reveal the realized
consequences of the pandemic on food security and nutrition.

Another major threat to global food security is the ongoing war in Ukraine, which has
been obstructing global supplies of wheat, maize, and other crops, putting further pressure
on prices, and making it more difficult for many countries to achieve food security [85,86].
The impact is particularly significant in the EMR where many countries import a big share
of their staples, especially wheat, from Ukraine and Russia, remaining heavily exposed to
fluctuations in prices and supply levels from these countries. Sudan, for example, obtains
around 93% of national wheat imports from Russia and Ukraine [86]. Globally, food prices
hit an all-time high in 2022 [85,119], demonstrating the effects of global crises on the global
economics. The extent of the impact of the Ukraine war on food security globally and in the
EMR will depend on the course of the conflict and actions taken. In 82 countries where the
WEP has operational presence and data is available, the number of people who are acutely
food insecure or at high risk has already surpassed a record high of 345 million people in
2022. This is driven by the consequences of the war in Ukraine [120].

Food insecurity adversely affects the availability of healthy diets, purchasing power,
and dietary patterns and has a detrimental impact on the nutritional status especially
in children, adolescent girls, and women [85]. Studies conducted in Palestine, Iran, and
Bangladesh demonstrated that children under five experiencing food insecurity had higher
prevalence of stunting, wasting, thinness and /or underweight compared to food secure
children [121-123]. In another study from Bangladesh, women experiencing food insecurity
were about 1.6 times more likely to suffer from anaemia compared to their food secure
counterparts [124]. Childhood malnutrition is a common underlying cause for deaths
in children under five, but it also crucially impairs the child’s ability to reach their full
potential in life in terms of development, academic performance and productivity [125].
If the food security situation keeps worsening in the countries of the EMR, it would not
be surprising to witness a change of direction towards worse in malnutrition indicator
trends, including a rise in stunting and wasting, as well as in anaemia and micronutrient
deficiencies. Therefore, it is crucial to use all efforts to reduce food insecurity.

4.4. Scarcity of Data

Several gaps and challenges have been identified in the existing nutritional and dietary
assessment studies in the EMR particularly in the high- and low-income countries. This
includes lack of recent studies examining the nutritional status of children younger than
five years, scarcity of national studies evaluating micronutrient deficiencies, and scarcity
of nationally representative dietary intake studies in children [73]. The paucity of data in
low-income countries is mainly due to political turmoil, instability and limited research
funding [126]. It is also important to note that dietary assessment in these countries
may be limited by the availability of up-to-date and complete food composition tables,
specifically for traditional and culture specific foods, highlighting the immediate need for
concerted efforts in this area. The importance of up-to-date nutrition data for decision
making was underlined in a report by WHO and UNICEF [127] which concluded that data
presented in convincing and interpretative ways develop awareness about nutrition issues
among key stakeholders and accelerates the knowledge translation into action by engaging
policymakers to make sustainable political commitments for improving nutrition. The lack
of recent data regarding some countries and some indicators is also the major limitation of
this article. Moreover, the different severity levels of anaemia were not addressed in this
article although sub classification would give more accurate image about the intensity of
the problem and the need for interventions.
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4.5. Conclusions, Recommendations, and Future Prospective

This analytical review highlights the situation and the progress achieved in the differ-
ent EMR income groups through elaborating the prevalence rates of nutritional problems
among children under five, children, and adolescences from 5-19 years, adults and women
at reproductive age as well as discussing the causes and complexities of the current sit-
uation. Accordingly, dedicated and determined efforts are needed by policymakers and
practitioners in Member States to control the exposure of EMR populations to unhealthy
food, malnutrition, food insecurity, obesity, and the risk of diseases. First, efforts need to
be directed to better understand the epidemiology of nutritional disorders in countries.
Second, Member States need to be supported to translate the knowledge into actions based
on their national priorities. This could be achieved through supporting countries in im-
plementing strategies, policies, and action plans to achieve food security, end all forms
of malnutrition, prevent overweight and obesity in the region, and improve nutrition
throughout the life stages based on WHO recommendations, such as the ones mentioned in
the Strategy on nutrition for the EMR 2020-2030 [68,128]. Third, progress and achievements
need to be measured and reported as well as gaps and challenges need to be identified
on regular basis, guiding the way forward in each country to improve its capability to
achieve the expected outcomes and targets [128]. Finally, interventions and a broad array
of policies aiming to improve the nutritional status of the population, achieve food security,
end all forms of malnutrition, particularly among vulnerable population groups such as
children and women, in addition to prevent obesity, overweight, and the risk factors con-
tributing to NCDs, should be given the priority to be implemented in the regional public
health agendas.

The data gathered in this review calls for immediate action to address the region’s
low rates of early initiation of breastfeeding and exclusive breastfeeding, in order to im-
prove nutrition status among all age groups. This could be attained by implementing the
International Code of Marketing of Breast-Milk Substitutes and the Baby-Friendly Hospital
Initiative within health systems [68,104,128]. Regarding the overall increase in the preva-
lence of overweight and obesity in all age groups in the EMR income groups, there is an
urgent need to highlight and instigate government-led reformulating programmes for foods
and beverages to reduce the intake of fat and sugar from foods and beverages [104,128],
and implement the WHO set of recommendations to reduce the impact of marketing of
unhealthy foods and non-alcoholic beverages to children, issue and implement taxes on SSB
and foods, and develop guidelines for the provision of healthy food in schools, hospitals
and other public institutions [68].

These priorities should guide policymakers and other stakeholders, including mem-
bers of the research community, funding agencies, nongovernmental organizations, and
the private sector, to conduct relevant research to address knowledge gaps and to de-
velop culture-specific and evidence-based intervention strategies aimed at improving the
nutritional status of the population in these countries.

Author Contributions: The authors equally contributed in this work. All authors have read and
agreed to the published version of the manuscript.
Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable as this study is a review article based on
analyzing data.

Informed Consent Statement: Not applicable as the study is a review based on analyzing data.

Data Availability Statement: The new data regarding the calculated weighted average for all EMR
income group are represented in the study Tables 1-3 and 5-7.

Conflicts of Interest: The authors declare no conflict of interest.



Children 2023, 10, 236 24 of 28

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

25.

26.

World Health Organization Regional Office for the Eastern Mediterranean. Technical Discussion on Food Marketing to Children
and Adolescents in the Eastern Mediterranean Region: Implications for Public Health. Available online: https://apps.who.int/
iris/bitstream /handle/10665/122554/EM_RC54_Tech_Disc_2_en.pdf?sequence=1&isAllowed=y (accessed on 13 June 2022).
NCD Risk Factor Collaboration (NCD-RisC). Worldwide Trends in Body-Mass Index, Underweight, Overweight, and Obesity
from 1975 to 2016: A Pooled Analysis of 2416 Population-Based Measurement Studies in 128.9 Million Children, Adolescents, and
Adults. Lancet 2017, 390, 2627-2642. [CrossRef]

United Nations, Children’s Fund; World Health Organization; World Bank Group. Levels and Trends in Child Malnutrition:
UNICEF/WHO/The World Bank Group Joint Child Malnutrition Estimates: Key Findings of the 2021 Edition. Available online:
https:/ /www.who.int/publications /i/item /9789240025257 (accessed on 24 November 2022).

Afshin, A ; Forouzanfar, M.H.; Reitsma, M.B.; Sur, P; Estep, K.; Lee, A.; Marczak, L. Health Effects of Overweight and Obesity in
195 Countries over 25 Years. N. Engl. . Med. 2017, 377, 13-27. [CrossRef] [PubMed]

The Global BMI Mortality Collaboration. Body-mass index and all-cause mortality: Individual-participant-data meta-analysis of
239 prospective studies in four continents. Lancet 2016, 388, 776-786. [CrossRef] [PubMed]

GBD Causes of Death Collaborators. Global, regional, and national age-sex-specific mortality for 282 causes of death in 195
countries and territories, 1980-2017: A systematic analysis for the Global Burden of Disease Study 2017. Lancet 2018, 392,
1736-1788. [CrossRef] [PubMed]

World Health Organization Regional Office for the Eastern Mediterranean. Noncommunicable Diseases. Available online:
https:/ /www.emro.who.int/noncommunicable-diseases/diseases/diseases.html (accessed on 25 July 2022).

Institute for Health Metrics and Evaluation (IHME). GBD Compare. Available online: http:/ /vizhub.healthdata.org/gbd-compare
(accessed on 10 September 2022).

FAO; IFAD; UNICEF; WFP; WHO. The State of Food Security and Nutrition in the World 2022. Repurposing Food and Agricultural
Policies to Make Healthy Diets More Affordable. Available online: https://www.fao.org/documents/card/en/c/cc0639%en
(accessed on 7 October 2022).

Global Panel on Agriculture and Food Systems for Nutrition. Food Systems and Diets: Facing the Challenges of the 21st Century.
Available online: https://glopan.org/sites/default/files /ForesightReport.pdf (accessed on 20 December 2022).

United Nations System Standing Committee on Nutrition. Non-Communicable Diseases, Diets and Nutrition. Available online:
www.unscn.org/uploads/web/news/document/NCDs-brief-EN-WEB.pdf (accessed on 20 December 2022).

World Health Organization. Global Nutrition Targets 2025: Stunting Policy Brief. Available online: https://www.who.int/
publications/i/item/WHO-NMH-NHD-14.3 (accessed on 20 December 2022).

Institute for Health Metrics and Evaluation (IHME). Child and Maternal Malnutrition—Level 2 Risk. Available online: https:
/ /www.healthdata.org/results/gbd_summaries/2019/child-and-maternal-malnutrition-level-2-risk (accessed on 13 June 2022).
Institute for Health Metrics and Evaluation (IHME). Country Profiles. Available online: https://www.healthdata.org/results/
country-profiles (accessed on 13 June 2022).

Brabin, B.J.; Hakimi, M.; Pelletier, D. An analysis of anemia and pregnancy-related maternal mortality. J. Nutr. 2001, 131,
6045-615S. [CrossRef]

Mawani, M.; Ali, S.A.; Bano, G.; Ali, S.A. Iron deficiency anemia among women of reproductive age, an important public health
problem: Situation analysis. Reprod. Syst. Sex. Disord. Curr. Res. 2016, 5, 1. [CrossRef]

World Health Organization. Global Nutrition Targets 2025: Anaemia Policy Brief. Available online: https://apps.who.int/iris/
handle /10665 /148556 (accessed on 20 December 2022).

Georgieff, M.K. Iron deficiency in pregnancy. Am. J. Obstet. Gynecol. 2020, 223, 516-524. [CrossRef]

Juul, S.E.; Derman, R.J.; Auerbach, M. Perinatal Iron Deficiency: Implications for Mothers and Infants. Neonatology 2019, 115,
269-274. [CrossRef]

World Health Organization. Global Health Observatory. Indicators. Available online: https:/ /www.who.int/data/gho/data/
indicators (accessed on 20 December 2022).

Al-Jawaldeh, A.; Taktouk, M.; Doggui, R.; Abdollahi, Z.; Achakzai, B.; Aguenaou, H.; Al-Halaika, M.; Almamary, S.; Barham,
R.; Coulibaly-Zerbo, F; et al. Are Countries of the Eastern Mediterranean Region on Track towards Meeting the World Health
Assembly Target for Anemia? A Review of Evidence. Int. ]. Environ. Res. Public Health 2021, 18, 2449. [CrossRef]

World Health Organization. Haemoglobin Concentrations for the Diagnosis of Anaemia and Assessment of Severity. Available
online: https://apps.who.int/iris/bitstream /handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf (accessed on
20 December 2022).

The World Bank. World Bank Open Data. Available online: https://data.worldbank.org/ (accessed on 10 December 2022).
World Health Organization Regional Office for the Eastern Mediterranean. Working Together for a Healthier Region.
Available online: https://www.emro.who.int/media/news/working-together-for-a-healthier-region.html (accessed on
22 December 2022).

The World Bank. The World by Income and Region. Available online: https://datatopics.worldbank.org/world-development-
indicators/the-world-by-income-and-region.html (accessed on 20 December 2022).

Claassen, M.A.; Corneille, O.; Klein, O. Psychological Consequences of Inequality for Food Intake. In The Social Psychology of
Inequality; Jetten, ]., Peters, K., Eds.; Springer: Berlin/Heidelberg, Germany, 2019; pp. 155-172.


https://apps.who.int/iris/bitstream/handle/10665/122554/EM_RC54_Tech_Disc_2_en.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/122554/EM_RC54_Tech_Disc_2_en.pdf?sequence=1&isAllowed=y
http://doi.org/10.1016/S0140-6736(17)32129-3
https://www.who.int/publications/i/item/9789240025257
http://doi.org/10.1056/NEJMoa1614362
http://www.ncbi.nlm.nih.gov/pubmed/28604169
http://doi.org/10.1016/S0140-6736(16)30175-1
http://www.ncbi.nlm.nih.gov/pubmed/27423262
http://doi.org/10.1016/S0140-6736(18)32203-7
http://www.ncbi.nlm.nih.gov/pubmed/30496103
https://www.emro.who.int/noncommunicable-diseases/diseases/diseases.html
http://vizhub.healthdata.org/gbd-compare
https://www.fao.org/documents/card/en/c/cc0639en
https://glopan.org/sites/default/files/ForesightReport.pdf
www.unscn.org/uploads/web/news/document/NCDs-brief-EN-WEB.pdf
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.3
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.3
https://www.healthdata.org/results/gbd_summaries/2019/child-and-maternal-malnutrition-level-2-risk
https://www.healthdata.org/results/gbd_summaries/2019/child-and-maternal-malnutrition-level-2-risk
https://www.healthdata.org/results/country-profiles
https://www.healthdata.org/results/country-profiles
http://doi.org/10.1093/jn/131.2.604S
http://doi.org/10.4172/2161-038X.1000187
https://apps.who.int/iris/handle/10665/148556
https://apps.who.int/iris/handle/10665/148556
http://doi.org/10.1016/j.ajog.2020.03.006
http://doi.org/10.1159/000495978
https://www.who.int/data/gho/data/indicators
https://www.who.int/data/gho/data/indicators
http://doi.org/10.3390/ijerph18052449
https://apps.who.int/iris/bitstream/handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf
https://data.worldbank.org/
https://www.emro.who.int/media/news/working-together-for-a-healthier-region.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html

Children 2023, 10, 236 25 of 28

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

de Mestral, C.; Stringhini, S. Socioeconomic Status and Cardiovascular Disease: An Update. Curr. Cardiol. Rep. 2017, 19, 115.
[CrossRef]

Murayama, N. Effects of Socioeconomic Status on Nutrition in Asia and Future Nutrition Policy Studies. J. Nutr. Sci. Vitaminol.
2015, 61, S66-S68. [CrossRef] [PubMed]

Ogunsina, K.; Dibaba, D.T.; Akinyemiju, T. Association between life-course socio-economic status and prevalence of cardio-
metabolic risk ractors in five middle-income countries. J. Glob. Health 2018, 8, 020405. [CrossRef] [PubMed]

Dinsa, G.D.; Goryakin, Y.; Fumagalli, E.; Suhrcke, M. Obesity and socioeconomic status in developing countries: A systematic
review. Obes. Rev. Off. |. Int. Assoc. Study Obes. 2012, 13, 1067-1079. [CrossRef] [PubMed]

Musaiger, A. Change in dietary habits, lifestyle and trend in diseases in the GCC countries. Bahrain Med. Bull. 1998, 20, 87-90.
Musaiger, A. Overweight and obesity in eastern mediterranean region: Prevalence and possible causes. J. Obes. 2011, 2011, 407237.
[CrossRef]

Cediel, G.; Perez, E.; Gaitan, D.; Sarmiento, O.L.; Gonzalez, L. Association of all forms of malnutrition and socioeconomic status,
educational level and ethnicity in Colombian children and non-pregnant women. Public Health Nutr. 2020, 23, s51-s58. [CrossRef]
The Kuwait Nutrition Surveillance System. 2019 Annual Report. Available online: https://www.moh.gov.kw /FoodNutrition/
KNSS%20Report%202019_Final.pdf (accessed on 15 March 2022).

The Kuwait Nutrition Surveillance System. 2020 Annual Report. Available online: https:/ /www.moh.gov.kw /FoodNutrition/F2
.pdf (accessed on 12 December 2022).

Ministry of Health of Bahrain. National Health Survey 2018. Available online: https://www.data.gov.bh/en/ResourceCenter/
DownloadFile?id=3470 (accessed on 24 November 2022).

Ministry of Health of Jordan. STEPwise Survey 2019. Available online: https://www.moh.gov.jo/ebv4.0/root_storage/en/eb_
list_page/stepwise_survey_(steps)_2020_technical_report-english.pdf (accessed on 24 November 2022).

Ministry of Health of Morocco. STEPS 2017. Available online: https:/ /extranet.who.int/ncdsmicrodata/index.php/catalog/544/
related-materials (accessed on 24 November 2022).

World Health Organization. Palestine STEPS Survey 2010-2011 Fact Sheet. Awvailable online: https://extranet.who.int/
ncdsmicrodata/index.php/catalog/733/download /5150 /STEPS_OccupiedPalestinianTerritory_2010_FactSheet.pdf (accessed on
24 November 2022).

Republic of Lebanon Ministry of Public Health; World Health Organization. WHO Stepwise Approach for Non-Communicable
Diseases Risk Factor Surveillance, Lebanon 2016-2017. Available online: https://cdn.who.int/media/docs/default-source/ncds/
ncd-surveillance/data-reporting /lebanon/steps/lebanon-steps-report-2016-2017.pdf?sfvrsn=b67a627f_3&download=true
(accessed on 13 July 2022).

Afghanistan Health Survey 2018. Available online: https://www.kit.nl/wp-content/uploads/2019/07/AHS-2018-report-
FINAL-15-4-2019.pdf (accessed on 15 March 2022).

Egypt Family Health Survey 2021. Available online: https://www.capmas.gov.eg/Pages/Publications.aspx?page_id=5109
&Year=23639 (accessed on 31 November 2022).

Lebanon National Nutrition. Survey Report 2021. Available online: https:/ /reliefweb.int/sites/reliefweb.int/files /resources/
National%20Nutrition%20SMART%20Survey%20Report%?20.pdf (accessed on 15 March 2022).

MS/ISED/UNICEF/UE. République de Djibouti. Unité-Egalité-Paix. Ministére de la Santé. Enquéte Nationale de Nutrition
Avec la Méthodologie Smart 2019. Rapport Avril 2019. Available online: https://en.calameo.com /books/005461384c50569c2e2cd
(accessed on 15 March 2022).

Palestinian Central Bureau of Statistics. Nutrition Survey 2002. Available online: https://pcbs.gov.ps/PCBS-Metadata-en-v4.3
/index.php/catalog/439 (accessed on 31 November 2022).

Somalia National Bureau of Statistics. The Somali Health and Demographic Survey 2020. Available online: https://www.nbs.gov.
so/wp-content/uploads/2021/09/SHDS-Report-2020_Updated.pdf (accessed on 30 June 2022).

UN Office for the Coordination of Humanitarian Affairs (OCHA). Sudan—National Survey (S3M II). Available online: https:
//data.humdata.org/dataset/simple-spatial-survey-method-s3m-ii-for-sudan-2018 (accessed on 15 March 2022).

Yemen SMART Survey 2021-2022. World Health Organization Regional Office for the Eastern Mediterranean Database.

World Health Organization Regional Office for the Eastern Mediterranean. The Regional Health Observatory. Available online:
https:/ /rho.emro.who.int/by-name (accessed on 30 November 2022).

UNICEF. Infant and Young Child Feeding. Available online: https://data.unicef.org/topic/nutrition/infant-and-young-child-
feeding (accessed on 30 November 2022).

Ahmed, A.; Salih, O. Determinants of the early initiation of breastfeeding in the Kingdom of Saudi Arabia. Int. Breastfeed. ]. 2019,
14, 13. [CrossRef]

Lebanon Multiple Indicator Cluster Survey 2009. Available online: http://www.cas.gov.lb/images/Mics3/CAS_MICS3_survey_
2009.pdf (accessed on 15 March 2022).

World Health Organization. Global Nutrition Policy Review 2016-2017: Country Progress in Creating Enabling Policy Environ-
ments for Promoting Healthy Diets and Nutrition. Available online: https:/ /www.who.int/publications/i/item /9789241514873
(accessed on 13 December 2022).

World Health Organization. Global Database on the Implementation of Nutrition Action (GINA). Available online: https:
/ /extranet.who.int/nutrition/gina/ (accessed on 30 November 2022).


http://doi.org/10.1007/s11886-017-0917-z
http://doi.org/10.3177/jnsv.61.S66
http://www.ncbi.nlm.nih.gov/pubmed/26598891
http://doi.org/10.7189/jogh.08.020405
http://www.ncbi.nlm.nih.gov/pubmed/30023052
http://doi.org/10.1111/j.1467-789X.2012.01017.x
http://www.ncbi.nlm.nih.gov/pubmed/22764734
http://doi.org/10.1155/2011/407237
http://doi.org/10.1017/S1368980019004257
https://www.moh.gov.kw/FoodNutrition/KNSS%20Report%202019_Final.pdf
https://www.moh.gov.kw/FoodNutrition/KNSS%20Report%202019_Final.pdf
https://www.moh.gov.kw/FoodNutrition/F2.pdf
https://www.moh.gov.kw/FoodNutrition/F2.pdf
https://www.data.gov.bh/en/ResourceCenter/DownloadFile?id=3470
https://www.data.gov.bh/en/ResourceCenter/DownloadFile?id=3470
https://www.moh.gov.jo/ebv4.0/root_storage/en/eb_list_page/stepwise_survey_(steps)_2020_technical_report-english.pdf
https://www.moh.gov.jo/ebv4.0/root_storage/en/eb_list_page/stepwise_survey_(steps)_2020_technical_report-english.pdf
https://extranet.who.int/ncdsmicrodata/index.php/catalog/544/related-materials
https://extranet.who.int/ncdsmicrodata/index.php/catalog/544/related-materials
https://extranet.who.int/ncdsmicrodata/index.php/catalog/733/download/5150/STEPS_OccupiedPalestinianTerritory_2010_FactSheet.pdf
https://extranet.who.int/ncdsmicrodata/index.php/catalog/733/download/5150/STEPS_OccupiedPalestinianTerritory_2010_FactSheet.pdf
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/lebanon/steps/lebanon-steps-report-2016-2017.pdf?sfvrsn=b67a627f_3&download=true
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/lebanon/steps/lebanon-steps-report-2016-2017.pdf?sfvrsn=b67a627f_3&download=true
https://www.kit.nl/wp-content/uploads/2019/07/AHS-2018-report-FINAL-15-4-2019.pdf
https://www.kit.nl/wp-content/uploads/2019/07/AHS-2018-report-FINAL-15-4-2019.pdf
https://www.capmas.gov.eg/Pages/Publications.aspx?page_id=5109&Year=23639
https://www.capmas.gov.eg/Pages/Publications.aspx?page_id=5109&Year=23639
https://reliefweb.int/sites/reliefweb.int/files/resources/National%20Nutrition%20SMART%20Survey%20Report%20.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/National%20Nutrition%20SMART%20Survey%20Report%20.pdf
https://en.calameo.com/books/005461384c50569c2e2cd
https://pcbs.gov.ps/PCBS-Metadata-en-v4.3/index.php/catalog/439
https://pcbs.gov.ps/PCBS-Metadata-en-v4.3/index.php/catalog/439
https://www.nbs.gov.so/wp-content/uploads/2021/09/SHDS-Report-2020_Updated.pdf
https://www.nbs.gov.so/wp-content/uploads/2021/09/SHDS-Report-2020_Updated.pdf
https://data.humdata.org/dataset/simple-spatial-survey-method-s3m-ii-for-sudan-2018
https://data.humdata.org/dataset/simple-spatial-survey-method-s3m-ii-for-sudan-2018
https://rho.emro.who.int/by-name
https://data.unicef.org/topic/nutrition/infant-and-young-child-feeding
https://data.unicef.org/topic/nutrition/infant-and-young-child-feeding
http://doi.org/10.1186/s13006-019-0207-z
http://www.cas.gov.lb/images/Mics3/CAS_MICS3_survey_2009.pdf
http://www.cas.gov.lb/images/Mics3/CAS_MICS3_survey_2009.pdf
https://www.who.int/publications/i/item/9789241514873
https://extranet.who.int/nutrition/gina/
https://extranet.who.int/nutrition/gina/

Children 2023, 10, 236 26 of 28

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Al-Jawaldeh, A.; Hammerich, A.; Doggui, R.; Engesveen, K.; Lang, K.; McColl, K. Implementation of WHO Recommended
Policies and Interventions on Healthy Diet in the Countries of the Eastern Mediterranean Region: From Policy to Action. Nutrients
2020, 12, 3700. [CrossRef]

Al-Jawaldeh, A.; Rayner, M,; Julia, C.; Elmadfa, I.; Hammerich, A.; McColl, K. Improving Nutrition Information in the Eastern
Mediterranean Region: Implementation of Front-Of-Pack Nutrition Labelling. Nutrients 2020, 12, 330. [CrossRef]

Al-Jawaldeh, A.; Taktouk, M.; Chatila, A.; Naalbandian, S.; Abdollahi, Z.; Ajlan, B.; Al Hamad, N.; Alkhalaf, M.M.; Almamary, S.;
Alobaid, R.; et al. A Systematic Review of Trans Fat Reduction Initiatives in the Eastern Mediterranean Region. Front. Nutr. 2021,
8, 771492. [CrossRef]

Al-Jawaldeh, A.; Taktouk, M.; Chatila, A.; Naalbandian, S.; Al-Thani, M.; Alkhalaf, M.M.; Almamary, S.; Barham, R.; Nimah, M.B,;
Binsunaid, F.; et al. Salt Reduction Initiatives in the Eastern Mediterranean Region and Evaluation of Progress towards the 2025
Global Target: A Systematic Review. Nutrients 2021, 13, 2676. [CrossRef] [PubMed]

Aguenaou, H.; El Ammari, L.; Bigdeli, M.; El Hajjab, A.; Lahmam, H.; Labzizi, S.; Gamih, H.; Talouizte, A.; Serbouti, C.; El Kari,
K.; et al. Comparison of appropriateness of Nutri-Score and other front-of-pack nutrition labels across a group of Moroccan
consumers: Awareness, understanding and food choices. Arch. Public Health 2021, 79, 71. [CrossRef] [PubMed]

Al Jawaldeh, A. The Regional assessment of the implementation of wheat flour fortification in the Eastern Mediterranean Region.
Int. J. Sci. Res. Manag. 2019, 7, 28-37. [CrossRef]

Al Jawaldeh, A.; Sayed, G. Implementation of the International Code of Marketing of Breastmilk Substitutes in the Eastern
Mediterranean Region. East. Mediterr. Health J. 2018, 24, 25-32. [CrossRef] [PubMed]

Al-Jawaldeh, A.; Jabbour, ]. Marketing of Food and Beverages to Children in the Eastern Mediterranean Region: A Situational
Analysis of the Regulatory Framework. Front. Nutr. 2022, 9, 868937. [CrossRef]

Al-Jawaldeh, A.; Megally, R. Impact evaluation of soft drink taxes as part of nutrition policies in Gulf Cooperation Council
countries: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and United Arab Emirates. F1000Research 2021, 9, 1287. [CrossRef]
Food and Agriculture Organization of the United Nations (FAO). Food-Based Dietary Guidelines—Near East. Available online:
https:/ /www.fao.org/nutrition/education/food-dietary-guidelines /regions /near-east/en/ (accessed on 3 August 2022).
Montagnese, C.; Santarpia, L.; lavarone, F,; Strangio, F.; Sangiovanni, B.; Buonifacio, M.; Caldara, A.R.; Silvestri, E.; Contaldo, F;
Pasanisi, F. Food-Based Dietary Guidelines around the World: Eastern Mediterranean and Middle Eastern Countries. Nutrients
2019, 11, 1325. [CrossRef]

World Health Organization. Marketing of Breast Milk Substitutes: National Implementation of the International Code, Status
Report 2020. Available online: https://www.who.int/publications/i/item /9789240006010 (accessed on 6 August 2022).

World Health Organization Regional Office for the Eastern Mediterranean. Wheat Flour Fortification in the Eastern Mediterranean
Region. Available online: https://applications.emro.who.int/docs/EMROPUB_2019_EN_22339.pdf?ua=1&ua=1 (accessed on
1 December 2022).

World Health Organization Regional Office for the Eastern Mediterranean. Strategy on Nutrition for the Eastern Mediterranean
Region 2020-2030. Available online: https://apps.who.int/iris/bitstream /handle/10665/330059/9789290222996-eng.pdf?
sequence=1 (accessed on 12 July 2022).

Sciencing. How to Calculate Weighted Average. Available online: https://sciencing.com/calculate-weighted-average-5328019.
html (accessed on 12 July 2022).

Ahmed, A.E.; Elbushra, A.A_; Salih, O.A. Food Consumption Patterns and Trends in The Gulf Cooperation Council. Pak. J. Nutr.
2019, 18, 623-636. [CrossRef]

Kearney, J. Food consumption trends and drivers. Philos. Trans. R. Soc. London. Ser. B Biol. Sci. 2010, 365, 2793-2807. [CrossRef]
Moradi-Lakeh, M.; El Bcheraoui, C.; Afshin, A.; Daoud, F.; AlMazroa, M.A.; Al Saeedi, M.; Basulaiman, M.; Memish, Z.A.; Al
Rabeeah, A.A.; Mokdad, A.H. Diet in Saudi Arabia: Findings from a nationally representative survey. Public Health Nutr. 2017, 20,
1075-1081. [CrossRef]

Ng, S.W.; Zaghloul, S.; Ali, H.; Harrison, G.; Yeatts, K.; El Sadig, M.; Popkin, B.M. Nutrition transition in the United Arab Emirates.
Eur. J. Clin. Nutr. 2011, 65, 1328-1337. [CrossRef] [PubMed]

Almaamary, S.; Al Shammakhi, S.; Alghamari, I.; Jabbour, J.; Al-Jawaldeh, A. Preschoolers” and Mothers Dietary Practices and
Compliance with the 24-h Movement Guidelines: Results of Oman’s National Nutrition Survey. Int. J. Environ. Res. Public Health
2021, 18, 8867. [CrossRef]

Bagchi, K. Nutrition in the Eastern Mediterranean Region of the World Health Organization. EMH] East. Mediterr. Health |. 2008,
14,5107-S113.

Nasreddine, L.M.; Kassis, A.N.; Ayoub, ].].; Naja, F.A.; Hwalla, N.C. Nutritional status and dietary intakes of children amid the
nutrition transition: The case of the Eastern Mediterranean Region. Nutr. Res. 2018, 57, 12-27. [CrossRef] [PubMed]
Al-Rewashdeh, A.Y.A. Assessment of the nutritional status for preschool children in Jordan. Bull. Fac. Agric. Cairo Univ. 2009, 60,
423-432. [CrossRef]

Tayyem, R.F; Al-Hazzaa, HM.; Abu-Mweis, S.S.; Bawadi, H.A.; Hammad, S.S.; Musaiger, A.O. Dietary habits and physical
activity levels in Jordanian adolescents attending private versus public schools. East. Mediterr. Health . 2014, 20, 416—423.
[CrossRef]

Nasreddine, L.; Hwalla, N.; Al Zahraa Chokor, F; Naja, F.; O’Neill, L.; Jomaa, L. Food and nutrient intake of school-aged children
in Lebanon and their adherence to dietary guidelines and recommendations. BMC Public Health 2022, 22, 922. [CrossRef]


http://doi.org/10.3390/nu12123700
http://doi.org/10.3390/nu12020330
http://doi.org/10.3389/fnut.2021.771492
http://doi.org/10.3390/nu13082676
http://www.ncbi.nlm.nih.gov/pubmed/34444836
http://doi.org/10.1186/s13690-021-00595-3
http://www.ncbi.nlm.nih.gov/pubmed/33957970
http://doi.org/10.18535/ijsrm/v6i3.ft01
http://doi.org/10.26719/2018.24.1.25
http://www.ncbi.nlm.nih.gov/pubmed/29658618
http://doi.org/10.3389/fnut.2022.868937
http://doi.org/10.12688/f1000research.27097.2
https://www.fao.org/nutrition/education/food-dietary-guidelines/regions/near-east/en/
http://doi.org/10.3390/nu11061325
https://www.who.int/publications/i/item/9789240006010
https://applications.emro.who.int/docs/EMROPUB_2019_EN_22339.pdf?ua=1&ua=1
https://apps.who.int/iris/bitstream/handle/10665/330059/9789290222996-eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/330059/9789290222996-eng.pdf?sequence=1
https://sciencing.com/calculate-weighted-average-5328019.html
https://sciencing.com/calculate-weighted-average-5328019.html
http://doi.org/10.3923/pjn.2019.623.636
http://doi.org/10.1098/rstb.2010.0149
http://doi.org/10.1017/S1368980016003141
http://doi.org/10.1038/ejcn.2011.135
http://www.ncbi.nlm.nih.gov/pubmed/21772317
http://doi.org/10.3390/ijerph18168867
http://doi.org/10.1016/j.nutres.2018.04.016
http://www.ncbi.nlm.nih.gov/pubmed/30122192
http://doi.org/10.21608/ejarc.2009.215927
http://doi.org/10.26719/2014.20.7.416
http://doi.org/10.1186/s12889-022-13186-w

Children 2023, 10, 236 27 of 28

80.

81.

82.

83.

84.

85.

86.

87.
88.
89.
90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Haider, A.; Zaidi, M. Food Consumption Patterns and Nutrition Disparity in Pakistan; Institute of Business Administration: Karachi,
Pakistan, 2017.

Malik, S.J.; Nazli, H.; Whitney, E. The Official Estimates of Poverty in Pakistan—What Is Wrong and Why?—Illustrations Using
the Government of Pakistan’s Household Integrated Economic Survey 2010-11. Available online: https://pdf.usaid.gov/pdf_
docs/PAOOM791.pdf (accessed on 8 October 2022).

Malik, S.J.; Nazli, H.; Whitney, E. Food Consumption Patterns and Implications for Poverty Reduction in Pakistan. Pak. Dev. Rev.
2015, 54, 651-670. [CrossRef]

El-Shaheed, A.A.; Mahfouz, N.N.; Moustafa, R.S.I; Elabd, M.A. Alarming Eating Behaviours among Adolescents in Egypt. Open
Access Maced. ]. Med. Sci. 2019, 7, 2189-2193. [CrossRef]

Musaiger, A.O. Food Consumption Patterns in the Eastern Mediterranean Region, 1st ed.; Arab Center for Nutrition: Manama,
Bahrain, 2011.

WHO; UNICEF; WFP; FAO. Call to Action to Address Maternal and Child Undernutrition in the Middle East and North Africa,
Eastern Mediterranean and Arab Regions. With a Focus on Afghanistan, Djibouti, Lebanon, Pakistan, Somalia, Sudan, Syrian
Arab Republic and Yemen. Available online: http://www.emro.who.int/images/stories/nutrition/documents/call_to_action_
mch_undernutrition_in_mena_emr_arab_regions_jun_2022.pdf?ua=1 (accessed on 15 July 2022).

Global Network Against Food Crises. Global Report on Food Crises 2022. Available online: https://docs.wfp.org/api/
documents/WFP-0000138913 /download /?_ga=2.213479508.1199145151.1662975713-154481929.1662975713  (accessed on
29 November 2022).

World Food Programme. WFP Somalia. Country Brief June 2022. Available online: https://docs.wfp.org/api/documents/WFP-
0000141490/download /?_ga=2.198541615.1442640146.1663083565-154481929.1662975713 (accessed on 7 October 2022).
Ministry of Health and Human Services Federal Republic of Somalia. Somalia Nutrition Strategy (2020-2025). Available online:
https:/ /www.unicef.org/somalia/media/1756/file/Somalia-nutrition-strategy-2020-2025.pdf (accessed on 2 August 2022).
Chabot, P.; Dorosh, P. Wheat markets, food aid and food security in Afghanistan. Food Policy 2007, 32, 334-353. [CrossRef]

The World Bank. Food Insecurity in Afghanistan: Five Key Policy-Relevant Findings about Food Insecurity. Available
online: https://documentsl.worldbank.org/curated/zh/690371563979448707 / pdf/ Afghanistan-Development-Brief-Food-
Insecurity-in- Afghanistan-Five-Key-Policy-Relevant-Findings-about-Food-Insecurity.pdf (accessed on 22 December 2022).
Samim, S.A.; Zhiquan, H. Assessment of Food security situation in Afghanistan. SVU Int. ]. Agric. Sci. 2020, 2, 356-377. [CrossRef]
Hwalla, N.; Nasreddine, L.; El Labban, S. Cultural determinants of obesity in low- and middle-income countries in the Eastern
Mediterranean Region. In Energy Balance and Obesity; Romieu, 1., Dossus, L., Willett, W.C., Eds.; International Agency for Research
on Cancer: Lyon, France, 2017.

Food and Agriculture Organization of the United Nations (FAO). FAOSTAT. Available online: https:/ /www.fao.org/faostat/en/
#data (accessed on 13 December 2022).

Nasreddine, L.; Naja, FA.; Sibai, A.M.; Helou, K.; Adra, N.; Hwalla, N. Trends in nutritional intakes and nutrition-related
cardiovascular disease risk factors in Lebanon: The need for immediate action. J. Med. Liban. Leban. Med. . 2014, 62, 83-91.
[CrossRef] [PubMed]

Kelishadi, R.; Gheisari, A.; Zare, N.; Farajian, S.; Shariatinejad, K. Salt intake and the association with blood pressure in young
Iranian children: First report from the middle East and north Africa. Int. ]. Prev. Med. 2013, 4, 475-483.

Ahmadi, A.; Moazen, M.; Mosallaei, Z.; Mohammadbeigi, A.; Amin-Iari, F. Nutrient intake and growth indices for children at
kindergartens in Shiraz, Iran. JPMA J. Pak. Med. Assoc. 2014, 64, 316-321. [PubMed]

Shab-Bidar, S.; Hosseini-Esfahani, F.; Mirmiran, P.; Hosseinpour-Niazi, S.; Azizi, F. Metabolic syndrome profiles, obesity measures
and intake of dietary fatty acids in adults: Tehran Lipid and Glucose Study. J. Hum. Nutr. Diet. Off. ]. Br. Diet. Assoc. 2014,
27 (Suppl. 2), 98-108. [CrossRef] [PubMed]

Nasreddine, L.; Mehio-Sibai, A.; Mrayati, M.; Adra, N.; Hwalla, N. Adolescent obesity in Syria: Prevalence and associated factors.
Child Care Health Dev. 2010, 36, 404-413. [CrossRef] [PubMed]

World Health Organization. Breastfeeding. Available online: https://www.who.int/health-topics/breastfeeding#tab=tab_2
(accessed on 7 October 2022).

Horta, B.L.; Victora, C.G. Long-Term Effects of Breastfeeding: A Systematic Review; World Health Organization: Geneva,
Switzerland, 2013.

Wilson, A.C.; Forsyth, ].S.; Greene, S.A; Irvine, L.; Hau, C.; Howie, PW. Relation of infant diet to childhood health: Seven year
follow up of cohort of children in Dundee infant feeding study. BMJ 1998, 316, 21-25. [CrossRef]

World Health Organization. Global Nutrition Targets 2025: Policy Brief Series. Available online: https://www.who.int/
publications /i/item/WHO-NMH-NHD-14.2 (accessed on 7 October 2022).

World Health Organization Regional Office for the Eastern Mediterranean. Regional Strategy on Nutrition 2010-2019 and Plan of
Action. Available online: https:/ /applications.emro.who.int/dsaf/dsa1230.pdf?ua=1 (accessed on 7 October 2022).
Nasreddine, L.; Ayoub, J.; Al-Jawaldeh, A. Review of the nutrition situation in the Eastern Mediterranean Region. East. Mediterr.
Health ]. 2018, 24, 77-91. [CrossRef]

World Health Organization Regional Office for the Eastern Mediterranean. Regional Database. Available online: https://
www.emro.who.int/search/en/index.htm?q=World+Health+Organization+Regional+Office+for+the+Eastern+Mediterranean
(accessed on 22 December 2022).


https://pdf.usaid.gov/pdf_docs/PA00M791.pdf
https://pdf.usaid.gov/pdf_docs/PA00M791.pdf
http://doi.org/10.30541/v54i4I-IIpp.651-670
http://doi.org/10.3889/oamjms.2019.583
http://www.emro.who.int/images/stories/nutrition/documents/call_to_action_mch_undernutrition_in_mena_emr_arab_regions_jun_2022.pdf?ua=1
http://www.emro.who.int/images/stories/nutrition/documents/call_to_action_mch_undernutrition_in_mena_emr_arab_regions_jun_2022.pdf?ua=1
https://docs.wfp.org/api/documents/WFP-0000138913/download/?_ga=2.213479508.1199145151.1662975713-154481929.1662975713
https://docs.wfp.org/api/documents/WFP-0000138913/download/?_ga=2.213479508.1199145151.1662975713-154481929.1662975713
https://docs.wfp.org/api/documents/WFP-0000141490/download/?_ga=2.198541615.1442640146.1663083565-154481929.1662975713
https://docs.wfp.org/api/documents/WFP-0000141490/download/?_ga=2.198541615.1442640146.1663083565-154481929.1662975713
https://www.unicef.org/somalia/media/1756/file/Somalia-nutrition-strategy-2020-2025.pdf
http://doi.org/10.1016/j.foodpol.2006.07.002
https://documents1.worldbank.org/curated/zh/690371563979448707/pdf/Afghanistan-Development-Brief-Food-Insecurity-in-Afghanistan-Five-Key-Policy-Relevant-Findings-about-Food-Insecurity.pdf
https://documents1.worldbank.org/curated/zh/690371563979448707/pdf/Afghanistan-Development-Brief-Food-Insecurity-in-Afghanistan-Five-Key-Policy-Relevant-Findings-about-Food-Insecurity.pdf
http://doi.org/10.21608/svuijas.2020.45765.1044
https://www.fao.org/faostat/en/#data
https://www.fao.org/faostat/en/#data
http://doi.org/10.12816/0004102
http://www.ncbi.nlm.nih.gov/pubmed/25011369
http://www.ncbi.nlm.nih.gov/pubmed/24864607
http://doi.org/10.1111/jhn.12117
http://www.ncbi.nlm.nih.gov/pubmed/23731333
http://doi.org/10.1111/j.1365-2214.2009.01042.x
http://www.ncbi.nlm.nih.gov/pubmed/19961497
https://www.who.int/health-topics/breastfeeding#tab=tab_2
http://doi.org/10.1136/bmj.316.7124.21
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.2
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.2
https://applications.emro.who.int/dsaf/dsa1230.pdf?ua=1
http://doi.org/10.26719/2018.24.1.77
https://www.emro.who.int/search/en/index.htm?q=World+Health+Organization+Regional+Office+for+the+Eastern+Mediterranean
https://www.emro.who.int/search/en/index.htm?q=World+Health+Organization+Regional+Office+for+the+Eastern+Mediterranean

Children 2023, 10, 236 28 of 28

106.

107.

108.

109.

110.

111.

112.

113.
114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Emirates News Agency-WAM. UAE Cabinet Amends ‘Food Labeling Policy” from Mandatory to Optional. Available online:
https:/ /www.wam.ae/en/details /1395303001902 (accessed on 7 October 2022).

Doggui, R.; Al-Jawaldeh, H.; Al-Jawaldeh, A. Trend of Iodine Status in the Eastern Mediterranean Region and Impact of the
Universal Salt Iodization Programs: A Narrative Review. Biol. Trace Elem. Res. 2020, 198, 390-402. [CrossRef]

Iodine Global Network. Global Iodine Nutrition Scorecard and Map. Available online: https://www.ign.org/scorecard.htm
(accessed on 15 December 2022).

World Health Organization. Nutrition Data Portal. WHO Micronutrients Database. Vitamin and Mineral Nutrition Information
System. Available online: https:/ /platform.who.int/nutrition/micronutrients-database (accessed on 30 November 2022).
Reilly, J.J.; Kelly, J. Long-term impact of overweight and obesity in childhood and adolescence on morbidity and premature
mortality in adulthood: Systematic review. Int. ]. Obes. 2011, 35, 891-898. [CrossRef]

Horesh, A.; Tsur, A.M.; Bardugo, A.; Twig, G. Adolescent and Childhood Obesity and Excess Morbidity and Mortality in Young
Adulthood-a Systematic Review. Curr. Obes. Rep. 2021, 10, 301-310. [CrossRef] [PubMed]

World Health Organization. Obesity: Health Consequences of Being Overweight. Available online: https://www.who.int/news-
room/questions-and-answers/item/obesity-health-consequences-of-being-overweight (accessed on 7 October 2022).

Mills, A. Health care systems in low- and middle-income countries. New Engl. J. Med. 2014, 370, 552-557. [CrossRef] [PubMed]
World Health Organization Regional Office for the Eastern Mediterranean. Regional Framework for Action on Obesity Prevention
2019-2023. Available online: https://apps.who.int/iris/handle/10665/325833?show=full (accessed on 7 October 2022).

UN Office for the Coordination of Humanitarian Affairs (OCHA). UN and Humanitarian Partners Scale Up Life-Saving Response
to Crisis in Afghanistan and Call on All Donors to Urgently Turn Pledges into Reality. Available online: https:/ /reliefweb.int/
report/afghanistan/un-and-humanitarian-partners-scale-life-saving-response-crisis-afghanistan-and (accessed on 15 July 2022).
UN Office for the Coordination of Humanitarian Affairs (OCHA). Afghanistan Humanitarian Needs Overview 2022 (January
2022). Available online: https:/ /reliefweb.int/report/afghanistan/afghanistan-humanitarian-needs-overview-2022-january-
2022 (accessed on 15 July 2022).

Food and Agriculture Organization of the United Nations (FAO). COVID-19 and Its Impact on Food Security in the Near East and
North Africa: How to Respond? Available online: https://www.fao.org/3/ca8778en/CA8778EN.pdf (accessed on 15 July 2022).
Osendarp, S.; Kweku Akuoku, J.; Black, R.E.; Headey, D.D.; Ruel, M.T.; Scott, N.; Laborde Debucquet, D. The COVID-19 crisis
will exacerbate maternal and child undernutrition and child mortality in low- and middle-income countries. Nat. Food 2021, 2,
476-484. [CrossRef]

Food and Agriculture Organization of the United Nations (FAO). FAO Food Price Index. Available online: https://www.fao.org/
worldfoodsituation/foodpricesindex/en/ (accessed on 17 July 2022).

World Food Programme (WFP). War in Ukraine Drives Global Food Crisis. Hungry World at Critical Crossroads. Available
online: https://docs.wfp.org/api/documents/WFP-0000140700/download /?_ga=2.13614833.753852797.1659346865-19861076
88.1649668050 (accessed on 15 July 2022).

Hasan, M.; Ahmed, S.; Chowdhury, A.H. Food Insecurity and Child Undernutrition: Evidence from BDHS 2011. J. Food Secur.
2013, 1, 52-57.

El Bilbeisi, A.H.; Al-Jawaldeh, A.; Albelbeisi, A.; Abuzerr, S.; Elmadfa, I.; Nasreddine, L. Households’ Food Insecurity and Their
Association With Dietary Intakes, Nutrition-Related Knowledge, Attitudes and Practices Among Under-five Children in Gaza
Strip, Palestine. Front. Public Health 2022, 10, 316. [CrossRef] [PubMed]

Shahraki, S.H.; Amirkhizi, F.; Amirkhizi, B.; Hamedi, S. Household Food Insecurity Is Associated with Nutritional Status among
Iranian Children. Ecol. Food Nutr. 2016, 55, 473-490. [CrossRef]

Ghose, B.; Tang, S.; Yaya, S.; Feng, Z. Association between food insecurity and anemia among women of reproductive age. Peer]
2016, 4, €1945. [CrossRef]

World Health Organization. Childhood Stunting: Challenges and Opportunities. Available online: https://apps.who.int/iris/
bitstream /handle/10665/107026/WHO_NMH_NHD_GRS_14.1_eng.pdf?sequence=1 (accessed on 13 July 2022).

Al-Jawaldeh, A ; Taktouk, M.; Nasreddine, L. Food Consumption Patterns and Nutrient Intakes of Children and Adolescents in
the Eastern Mediterranean Region: A Call for Policy Action. Nutrients 2020, 12, 3345. [CrossRef]

UNICEF; WHO. Use of Nutrition Data in Decision Making: A Review Paper. Available online: https://data.unicef.org/resources/
nutrition-nnis-guides/#:~{}:text=A%20national %20nutrition%20information%20system,nutrition%20programmes%20in %20
a%20country (accessed on 7 October 2022).

World Health Organization Regional Office for the Eastern Mediterranean. Promoting Health and Well-Being. Available online:
https:/ /applications.emro.who.int/docs /RC_Technical_Papers_2018_6_20540_EN.pdf (accessed on 15 July 2022).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.wam.ae/en/details/1395303001902
http://doi.org/10.1007/s12011-020-02083-1
https://www.ign.org/scorecard.htm
https://platform.who.int/nutrition/micronutrients-database
http://doi.org/10.1038/ijo.2010.222
http://doi.org/10.1007/s13679-021-00439-9
http://www.ncbi.nlm.nih.gov/pubmed/33950400
https://www.who.int/news-room/questions-and-answers/item/obesity-health-consequences-of-being-overweight
https://www.who.int/news-room/questions-and-answers/item/obesity-health-consequences-of-being-overweight
http://doi.org/10.1056/NEJMra1110897
http://www.ncbi.nlm.nih.gov/pubmed/24499213
https://apps.who.int/iris/handle/10665/325833?show=full
https://reliefweb.int/report/afghanistan/un-and-humanitarian-partners-scale-life-saving-response-crisis-afghanistan-and
https://reliefweb.int/report/afghanistan/un-and-humanitarian-partners-scale-life-saving-response-crisis-afghanistan-and
https://reliefweb.int/report/afghanistan/afghanistan-humanitarian-needs-overview-2022-january-2022
https://reliefweb.int/report/afghanistan/afghanistan-humanitarian-needs-overview-2022-january-2022
https://www.fao.org/3/ca8778en/CA8778EN.pdf
http://doi.org/10.1038/s43016-021-00319-4
https://www.fao.org/worldfoodsituation/foodpricesindex/en/
https://www.fao.org/worldfoodsituation/foodpricesindex/en/
https://docs.wfp.org/api/documents/WFP-0000140700/download/?_ga=2.13614833.753852797.1659346865-1986107688.1649668050
https://docs.wfp.org/api/documents/WFP-0000140700/download/?_ga=2.13614833.753852797.1659346865-1986107688.1649668050
http://doi.org/10.3389/fpubh.2022.808700
http://www.ncbi.nlm.nih.gov/pubmed/35284364
http://doi.org/10.1080/03670244.2016.1212710
http://doi.org/10.7717/peerj.1945
https://apps.who.int/iris/bitstream/handle/10665/107026/WHO_NMH_NHD_GRS_14.1_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/107026/WHO_NMH_NHD_GRS_14.1_eng.pdf?sequence=1
http://doi.org/10.3390/nu12113345
https://data.unicef.org/resources/nutrition-nnis-guides/#:~{}:text=A%20national%20nutrition%20information%20system,nutrition%20programmes%20in%20a%20country
https://data.unicef.org/resources/nutrition-nnis-guides/#:~{}:text=A%20national%20nutrition%20information%20system,nutrition%20programmes%20in%20a%20country
https://data.unicef.org/resources/nutrition-nnis-guides/#:~{}:text=A%20national%20nutrition%20information%20system,nutrition%20programmes%20in%20a%20country
https://applications.emro.who.int/docs/RC_Technical_Papers_2018_6_20540_EN.pdf

	Introduction 
	Methods 
	Results 
	Demographics 
	Child Malnutrition (Children under Five Years) 
	Infant and Young Child Feeding 
	Anaemia in Women of Reproductive Age 
	Overweight in Children and Adolescents Aged 5–19 and in Adults 
	Obesity in Children and Adolescents Aged 5–19 and in Adults 

	Discussion 
	Findings and Dietary Trends in Relation to the Socioeconomic Status 
	Progress and Challenges 
	Progress in the Development and Implementation of Policies and Programmes 
	Code of Marketing of Breast-Milk Substitutes 
	Policies for Healthy Diet 
	Flour Fortification and Micronutrient Supplementation 
	Improving Food Composition Data in the Region 

	Challenges 
	The Accelerating Overweight and Obesity among All Age Groups 
	Persistent Malnutrition Exacerbated by Local and Global Conflicts and Crises 
	The Impact of COVID-19 Pandemic and Ukraine’s War on Food Security and Nutrition 

	Scarcity of Data 
	Conclusions, Recommendations, and Future Prospective 

	References

