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Abstract

Ensuring diets of children aged 6–23 months meet recommended guidance is crucial

for growth and development and for the prevention of malnutrition including stu-

nting, wasting and micronutrient deficiencies. Despite some improvement, indicators

related to undernutrition and overnutrition fall short of global targets in the Middle

East and North Africa (MENA) region that consist of low- and middle-income coun-

tries witnessing political and social changes and a nutrition transition. This research

aims at reviewing the situation related to the diets of children aged 6–23 months in

five selected countries in the MENA region, examining factors affecting complemen-

tary feeding and providing recommendations for guiding effective strategies to

improve it. The study triangulated data on complementary feeding status and predic-

tors from semistructured interviews with 30 key informants, and multivariable analy-

sis of household surveys in Egypt, Jordan, Lebanon, State of Palestine and Sudan

including data on refugees in Lebanon and Jordan. There remain considerable gaps in

complementary feeding differing noticeably among geographic areas. Findings from

qualitative and quantitative analyses showed that maternal factors, including mater-

nal education and age, household level factors such as paternal education and wealth,

community-level factors (culture and geographic location), and utilization of health

services, were associated with minimum dietary diversity (MDD), minimum meal

frequency (MMF) and minimum acceptable diet (MAD) at varied levels in the five

countries. Interventions to improve complementary feeding practices should include

actions tailored to the needs of the population at multiple levels including at the

caregiver's level, household, service use, community and policy level.
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1 | INTRODUCTION

Optimal nutrition during the first 1000 days between conception and

a child's second birthday is vital for children to reach their full growth

and development potential and can protect from adverse health out-

comes in later life (Adair et al., 2013; Wrottesley et al., 2016). The

World Health Organization (WHO) and the United Nations Interna-

tional Children's Fund (UNICEF) recommend exclusive breastfeeding

for the first 6 months of age, after which the introduction of adequate

and age appropriate complementary food, with continued

breastfeeding up to the age of 2 years and beyond are advised (WHO

& UNICEF, 2003). Ensuring recommended complementary feeding

(CF) practices requires that infants and young children have age

appropriate food consistency, variety and frequency (WHO, UNICEF,

& USAID, 2008).

The lack of compliance with these recommendations along with

increased susceptibility to infection during the period between 6 and

23 months of age has been associated with poor health and nutrition

outcomes. These can include overnutrition and/or undernutrition as

well as infant and young child mortality with effects mediated by poor

nutrition (Bhutta et al., 2013; Danaei et al., 2016).

The Middle East and North Africa (MENA) region includes low-

and middle-income countries, several of which are facing humanitar-

ian emergencies from natural disasters and/or conflict. The region,

which includes countries that are extremely diverse in their culture

and political stability, has witnessed significant social, economic and

political changes impacting the lifestyle and health of populations

(WHO, 2019). Shifts in diets and lifestyles have led to a nutrition tran-

sition characterized by a reliance on high-energy, nutrient-poor diets

while at the same time there is a threat of food insecurity, undernutri-

tion and micronutrient deficiencies (FAO et al., 2020; Ghattas

et al., 2020; Nasreddine et al., 2018).

Regardless of the stage of the nutrition transition of the varying

countries of the region, children remain the most vulnerable to

malnutrition in all its forms including stunting, wasting, anaemia, other

micronutrient deficiencies, overweight, and obesity. Similar to the

situation at the global level (Development Initiatives, 2020), progress

in nutrition indicators in this region has been slow with inequities

between and within countries. It is estimated that the regional aver-

age prevalence of stunting and wasting are 15% and 8%, respectively,

whereas the regional average prevalence of overweight and obesity in

children under 5 years is 11% (United Nations Children’s Fund,

Division of Data Research and Policy, 2019).

A recent regional analysis highlighted the double burden of mal-

nutrition and the prevalence of both overnutrition (overweight) and

undernutrition (stunting) in under-5 year olds in the region (Ghattas

et al., 2020). This double burden has been reported to occur both

within countries as well as within households. In Egypt, the prevalence

of households where a child is stunted and the mother is overweight

has been reported to exceed 10%, and this has been linked to low

diet diversity and increased consumption of sugary snacks

(Aitsi-Selmi, 2015). In the Gaza Strip, 16% of households were found

to include an overweight mother and an underweight child (El Kishawi

et al., 2016). Infant and young child feeding (IYCF) indicators have also

shown little improvements in the region where only 38% of children

aged 6–23 months have adequate diet diversity and 21% only meet

the minimum acceptable diet (MAD) (United Nations Children’s Fund,
Division of Data Research and Policy, 2019).

Considering the multitude of adverse nutritional status out-

comes in children and the lack of analysis on predictors of IYCF

practices in the region, a better understanding of practices and fac-

tors that affect child feeding is important to identify entry points

for the improvement of infant and young children's diets and

nutrition. In 2018, and in order to address gaps in nutrition,

UNICEF MENA Regional Office (MENARO) prioritized support to

countries in the region by accelerating interventions aimed at

improving the diets of young children to reduce stunting. Simulta-

neously, UNICEF launched a new framework for CF programming,

which aims at improving CF by adopting a systems approach

(UNICF, 2020). The first element for the action framework includes

conducting a situation analysis to understand the status and drivers

of young children's diets.

The objectives of this study are to:

• Review the situation related to CF practices including indicators of

CF such as minimum diet diversity (MDD), minimum meal fre-

quency, and minimum adequate diet in five selected countries of

the MENA region [Egypt, Jordan, Lebanon, State of Palestine (SoP)

and Sudan].

• Examine the factors associated with appropriate CF at the individ-

ual, household, service utilization, community and policy level

among children aged 6–23 months in the five selected countries

using qualitative as well as nationally representative data.

Key messages

• Complementary feeding practices among children aged

6–23 months in five countries of the MENA region do

not meet recommendations with lowest rates in Sudan

and among Syrian refugees in Lebanon.

• The most consistent predictors of complementary feed-

ing across all countries are at the maternal and household

level including maternal education and wealth quintiles.

• At the community level and within countries, there are

significant differences in complementary feeding

indicators.

• Where data exist for two countries, utilization of antena-

tal care and receiving vitamin A supplementation were

among the health services utilization factors associated

with complementary feeding indicators.

• Factors at the policy level need further investigation.
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• Provide recommendations to guide the development of effective

strategies and programmatic activities that optimize CF in the

MENA region.

2 | METHODS

2.1 | Selected country populations

We focused on five countries in the MENA region: Egypt, Jordan,

Lebanon, State of Palestine (SoP) and Sudan to examine diets of

children aged 6–23 months. These countries were selected as they

provide variability in terms of geographic subregion, income levels,

exposure to emergency/conflict and stage of the nutrition transition.

Sudan represents a low-income country in North Africa as well as a

complex emergency context. Egypt, Jordan, Lebanon and SoP are

middle-income countries in the early stages of the nutrition transition.

Jordan and Lebanon both host a large number of refugees including

Syrians and Palestinians. Appendix A presents nutrition status indica-

tors in the five selected countries.

2.2 | Overall study design

An exploratory approach was used in which information was collected

from various sources and triangulated, where applicable, to create a

comprehensive view of the situation related to CF practices and their

predictors in the five countries. This study therefore combined

stakeholder perspectives through key-informant interviews and a

secondary analysis of data on CF indicators and their predictors from

household surveys. It was guided by existing frameworks including

the UNICEF framework for malnutrition (UNICEF, 1990), the UNICEF

Programming Guidance (UNICEF, 2020), the socioecological model

(CDC, 2016) and the nurturing care framework (WHO, 2018). Accord-

ingly, when exploring factors associated with CF practices, these were

grouped into child level, individual level, household, community,

health service utlisation and policy level (the latter only for qualitative

interviews).

2.3 | Qualitative interviews

Semistructured interviews with key informants were conducted in all

five countries. Interviews served as a tool to collect information on

perceptions around the diets of children 6–23 months of age, factors

affecting feeding practices and existing relevant policies.

Semistructured interviews were conducted (either face to face or

via Skype) with a convenient sample of key informants identified from

Ministries of Health, UN agencies and non-governmental organiza-

tions (NGOs) holding key positions with engagement in nutrition and

IYCF in the country (Table 1).

Invitations were sent to key informants requesting participation

in the study and explaining the objectives through a participant infor-

mation sheet. Interviews were conducted in Arabic or English by bilin-

gual researchers. Interviews were recorded and transcribed into

English for analysis. Thematic analysis was adopted, which consisted

of (a) familiarization with the information collected, (b) data coding

and indexing of information, (c) grouping and categorizing by themes,

(d) labelling and (e) writing of the results. Key-informant perceptions

on predictors of CF were grouped under three categories showing the

strength of the factors perceived to affect CF practices (Table 2).

2.4 | Quantitative analysis of household surveys

We analysed data from nationally representative household surveys in

the five selected countries: Egypt (2014), Jordan (2017–2018),

Lebanon (2016), SoP (2014) and Sudan (2015) (Table 1). We retrieved

the most recent Multiple Indicator Cluster Survey (MICS) or Demo-

graphic Household Survey (DHS) from each country. For Lebanon, a

TABLE 1 Interviews conducted and household surveys used

Country Number of individuals interviewed Datasets Population groups/datasets

Egypt 2 MoH representatives

3 UN representatives

1 NGO representative

DHS 2014 1. Nationals in Egypt

Jordan 1 MoH representative

2 UN representatives

DHS 2017/2018 2. Nationals in Jordan

3. Syrian refugees in Jordan (SRJ)

Lebanon 3 MoH representatives

2 UN representatives

3 NGO representatives

UNICEF Baseline Survey 2016 4. Nationals in Lebanon

5. Syrian refugees in Lebanon (SRL)

6. Palestinian refugees in Lebanon (PRL)

7. Palestinians coming from Syria in Lebanon (PRSL)

Sudan 5 MoH representatives

2 UN representatives

3 NGO representatives

MICS 2014 8. Nationals in Sudan

SoP 1 MoH representative

1 UN representative

1 NGO representative

MICS 2014 9. Nationals in SoP

Total 30
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recent MICS—like survey conducted by UNICEF (referred to as the

UNICEF Baseline Survey)—was used (Table 1). MICS and DHS surveys

are nationally representative household surveys that include house-

hold and individual level data. The surveys all used a multistage strati-

fied cluster sampling design. In Jordan and Lebanon, refugee

populations were treated as separate subpopulations with different

sampling frames, and data were therefore presented separately. In

total, nine data sets were analysed including Egypt, Jordan, Syrian ref-

ugees in Jordan (SRJ), SoP, Sudan, Lebanon, Palestinian refugees in

Lebanon (PRL), Palestinian refugees from Syria living in Lebanon

(PRSL) and Syrian refugees in Lebanon (SRL) (Table 1).

2.4.1 | Data accessibility statement

DHS data sets for Egypt and Jordan are derived from https://

dhsprogram.com. MICS data sets for Sudan and SoP are derived from

http://mics.unicef.org. The UNICEF Baseline survey data set for

Lebanon was requested from UNICEF Lebanon. Data requests for this

survey need to be addressed to UNICEF Lebanon.

2.5 | CF indicators and predictor variables

The three main CF indicators used are MDD, minimum meal fre-

quency (MMF) and MAD based on the WHO indicators for assessing

IYCF practices (WHO, 2010) and relevant subsequent reports

(UNICEF, WHO, FANTA, USAID, 2017). See Appendix B for defini-

tions of the indicators.

For each of the household surveys, potential predictor variables

were selected based on the literature and frameworks (CDC, 2016;

UNICEF, 1990, 2020; WHO, 2018) in addition to findings from key-

informant interviews when data were available. At the child level, the

following characteristics were included: child gender, child age and

diarrheal illness. At the maternal level, maternal age, education and

whether the mother is working were included. At the household level,

we considered paternal education, health care decision, sex of head of

household, wealth quintiles, water and sanitation characteristics and

number of children under 5. At the health service utilization level,

antenatal clinic visits and vitamin A supplementation were included to

describe utilization of maternal child nutrition services.

Some variables were missing from certain household surveys and

were therefore excluded from the analysis (see Appendix C for a list

of indicators available per country).

2.6 | Statistical analysis

The prevalence of CF practices for 6- to 23-month-old children was

estimated for each country and subpopulation and adjusted for sam-

pling weights. CF indicators were disaggregated by age (6–8, 9–11,

12–17 and 18–23 months), breastfeeding status and subnational geo-

graphic region. The association between various potential correlates

and CF indicators (MDD, MMF and MAD) was examined. Variables

that were associated with CF in bivariate analysis with a p value less

than 0.20 were included in the multivariable logistic regression model.

We present the data in different multivariable logistic regression

models, focusing on child level, mother level, household level, health

service utilization level and community level predictors.

Multicollinearity was tested in the multivariable model. To avoid col-

linearity, variance inflation factors (VIFs) analysis was conducted on

predictor variables. In the final models, none of the predictor variable

had a VIFs greater than five. All models were adjusted for the complex

sampling design and household clustering of children. Values of

p < 0.05 were considered significant for all tests. Analyses were con-

ducted on Stata 15.0 (StataCorp, College Station, TX, USA). To visual-

ize the prevalence of CF indicators in different governorates and

examine community level CF, we used online ArcGIS.

2.7 | Ethical considerations

Ethical approval was granted from the UNICEF Ethics Review Board.

3 | RESULTS

3.1 | CF practices

Survey data and qualitative interviews showed that diets of infants

and young children in the CF period in the MENA region did not fully

meet recommendations.

Data from the analysis of the household surveys are presented in

Figure 1 and show suboptimal feeding practices in all five countries

including refugee population groups in Jordan and Lebanon. The low-

est proportion of children meeting the MDD was found in Sudan

(24%) and among SRL (22%). Higher proportions of children met

MDD in PRL (42%) with the highest proportion meeting MDD in SoP

(almost 50%). For all countries, MDD was less than 50%. Findings

were similar for the overall quality of the diet as illustrated by MAD,

whereby lowest proportions were seen in Lebanon and SRL (both

13%) and highest in the SoP (35%). Again, the proportion of children

aged 6–23 months meeting MAD did not reach 50% in any of the

countries.

Despite availability of fruits and vegetables and a diverse array of

foods in the Middle-Eastern diet, qualitative data highlighted that

interviewees perceived that diets of infants and young children in the

CF period were not diverse.

There are poor feeding habits practiced by mothers …

lack of variety… although our food is rich in nutrients

(MoH representative—Lebanon)

Interviewees highlighted that some children were fed foods that

may not be age appropriate (such as raw meat). The consistency of

the food provided may also be inappropriate, with some children fed a

SHAKER-BERBARI ET AL. 7 of 27
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full liquid diet using infant feeding bottles on one end or others

receiving full solid food as first foods. Foods may be introduced

before the recommended age of 6 months or much later.

The bottle is the way to go, if the child has the bottle

the mother is free. But the food will be blended (MoH

representative—SoP)

Infants who are breastfed had better or similar MDD as

nonbreastfed infants in all countries (Figure 1): the difference was

significant in Jordan, Sudan, SRJ and PRSL. Similarly, infants who

are breastfed had better or similar MAD in all countries, with sig-

nificantly better MAD in Egypt, Lebanon, SoP, Sudan and among

refugees. These findings were expected as both MDD and MAD

scores account for breast milk. On the other hand, there was an

inverse association with MMF in Egypt, SoP, Sudan and among

PRL and PRSL.

3.2 | Predictors of CF practices

Predictors of CF practices were examined at various levels including

at the individual (maternal and child), household, community, health

service (utilization) and policy levels by triangulating data obtained

from the key-informant interviews (Table 2) and the adjusted odds

ratio (OR) for predictors of CF indicators in the multivariable multi-

level models (Table 3).

3.3 | Factors at the individual level

In the multivariable child level model, gender of the child was not

associated with poor CF practices, whereas child age was significantly

associated with all three CF indicators. Compared with children aged

6–8 months, older children were significantly more likely to meet the

minimum CF indicators (Table 3).

Children whose mothers reported diarrheal illness in the child in

the 2 weeks prior to the surveys were associated with lower odds of

meeting all minimum CF indicators in Egypt (OR = 0.78 for MDD,

OR = 0.84 for MMF, and OR = 0.73 for MAD), MMF in Sudan

(OR = 0.72), and among PRL (OR = 0.53), and MAD in various

settings (Table 3).

Although key informants did not report on any child level factors,

maternal factors were perceived to affect CF practices, and these

were mostly in line with data from household surveys (Table 2).

In the maternal level multivariable model, higher maternal educa-

tion was significantly associated with better MDD, MMF and MAD

indicators in all countries except for Lebanon and among refugees

(PRL, PRSL, SRL and SRJ) (Table 3). In Jordan only, we noted an asso-

ciation between working mothers and higher MMF (OR = 1.78)

(Table 3). There was no association in Egypt, and data on mother's

work status were not available in Lebanon, SoP or Sudan.

Higher maternal age was significantly associated with meeting

MDD in Egypt (OR = 1.02), Jordan (OR = 1.05), SoP (OR = 1.03)

and Sudan (OR = 1.02) but not in Lebanon or among refugees

(PRL, PRSL, SRL and SRJ) (Table 3). This is aligned with

F IGURE 1 Complementary feeding indicators in five countries in the MENA region (children aged 6–23 months) (*p < 0.05, **p < 0.01 and
***p < 0.001). MAD, minimum acceptable diet; MDD, minimum dietary diversity; MMF, minimum meal frequency
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interviewees' reports (Table 2) that younger mothers lacked the

experience and relied on their own mothers and mothers-in-law

who themselves did not have the appropriate knowledge related to

CF. Yet, quantitatively, age at first marriage was not associated

with any CF indicator (data not shown), despite interviewees relat-

ing early marriage to a mother's educational status and awareness

about care for children including nutrition. Particularly in Sudan,

there was a strong perceived relation between early marriage/

young mothers and CF practices (Table 2). Maternal knowledge

and awareness was perceived to be a factor driven by several

other existing factors such as social support systems and available

health and nutrition services. Interviewees highlighted the role of

mothers and their knowledge in shaping a child's diet. There was a

strong perceived relation in almost all countries (Table 2).

The main cause of poor complementary feeding is

really the lack of knowledge amongst mothers (MoH

representative—Jordan)

3.4 | Factors at the household level

In the multivariable household level model, paternal education, health

care decision, sex of head of household, wealth quintiles, sharing toi-

let, piped water supply and number of children under 5 were included

as predictors of CF. Children whose father had secondary or higher

education as compared with primary were associated with higher

odds of meeting MDD (in Jordan OR = 2.24, SoP OR = 1.47 and

Sudan OR = 1.70), MMF (in Egypt OR = 1.33, SoP OR = 1.62 and

PRL OR = 4.09) and MAD (in Jordan OR = 2.57, SoP OR = 1.94,

Sudan OR = 1.68 and PRL OR = 2.39). Data on decision making were

available in Egypt and Jordan, and we note that children living in

households where the husband or someone else decides on access to

health care had lower odds of meeting MDD and MAD indicators

among SRJ (Table 3). Qualitatively, grandmothers, mothers-in-law,

fathers, sisters and other caregivers were all mentioned by key infor-

mants as affecting feeding practices and maternal choice when it

comes to providing food for infants and young children. There was a

strong perceived relation in all countries (Table 2).

There is prevalent wrong information that is linked to

poor habits … it comes from the traditional way of

thinking … and the power of the “teta” [grandmother]

and mother-in-law. Even if the mother is educated

(MoH representative—Egypt)

In Lebanon, the role of the ‘house maid’ was emphasized as

affecting feeding practices where mothers relied on the helper to feed

the baby. Often from a different nationality, the latter would feed the

child according to her own culture.

Higher wealth quintile was significantly positively associated

with meeting all CF indicators in most countries (except for MMF

and MDD in Jordan). Data were not available in Lebanon (Table 3).

The strength of the association varied between countries with the

strongest associations found in SoP (OR = 3.21) and Sudan

(OR = 5.56). In the latter countries, interviewees emphasized that

food security and socio-economic status were key determinants of

feeding practices. The high cost of fruits and vegetables and fami-

lies' limited access to healthier options were perceived as affecting

the choice of families and mothers in terms of what to feed their

infants (Table 2—strong perceived relation with CF in Egypt, Sop

and Sudan).

Various fruits and vegetables are available for con-

sumption, but food diversity for infants and children is

not part of [our] feeding culture. The fruits and

F IGURE 2 Percentage of children aged 6–23 months that achieve MDD and MMF at different subregional levels in Egypt, Jordan, SoP,

Sudan and Lebanon. Darker colours represent lower percentage of children meeting MDD and MMF scores reflecting poorer feeding practices.
MDD, minimum dietary diversity; MMF, minimum meal frequency
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vegetables that are grown are often sold (NGO

representative—Sudan)

Fruits and vegetables have high prices—1 kg of Tomato

is 10 gneh [Egyptian pounds] and vegetables are

seasonal—the problem is with access to fruits and veg-

etables (NGO representative—Egypt)

In Jordan and Lebanon, socio-economic status and cost of food

were perceived to be less important (Table 2) while acknowledging

that in some pockets and areas within the countries, these factors

continue to play a role.

Having piped water was only significantly associated with meet-

ing MMF in Jordan (OR = 1.34), Lebanon (OR = 2.58), and among

PRL (OR = 1.86), and MAD in Lebanon (OR = 2.20) (Table 3).

Although the role of water pollution in feeding practices was mainly

mentioned in Lebanon, water quality was reported to be an issue in

SoP and Sudan (Table 2). Key informants highlighted that often the

lack of clean water affects the choice of the food and makes it difficult

for families to clean the food before giving it to children.

3.5 | Factors at the community level

Regional analyses within countries representing multiple communi-

ties and cultures showed intracountry inequities in the percentage

of children aged 6–23 months who achieved CF indicators

(Figure 2). For example, in Egypt, children in Upper Egypt had sig-

nificantly lower CF indicators (MDD 31%, MMF 52% and MAD

20%) than children in the urban governorate (MDD 36%, MMF

67% and MAD 26%). In SoP, the percentage of children achieving

MDD (57%) and MAD (40%) in the West Bank was significantly

higher than in Gaza (MDD 42% and MAD 29%). In Sudan, children

in Sinnar, Kassala, Kordofan and Darfur had significantly lower

MDD (26%, 23%, 21% and 12%, respectively) than children in

Merowe (42%). In Lebanon, children in South/Nabatieh had signifi-

cantly lower MDD (16%) than those in Beirut/Mount Lebanon

(32%). Similarly, qualitative data showed that feeding practices dif-

fer starkly by geographical or administrative regions and by urban/

rural location. There are prevalent cultural and geographic dispar-

ities leading to diversity in practices with suboptimal practices

more prevalent in rural areas. In Egypt and Sudan, this difference

was highlighted further, and reference was made to tribal commu-

nities that have very specific cultural practices and may lack the

appropriate knowledge. Different population groups were described

to have distinct practices that affect CF practices, specifically those

in urban areas. There was a strong perceived relation between

cultural beliefs and traditions with CF practices (Table 2).

Sudan is extremely diverse in terms of culture and situ-

ation. There are pockets that are completely isolated

from the rest of the country. (UN agency

representative—Sudan)

3.6 | Factors at the health service level (utilization)

In the multivariable heath utilization level model, antenatal clinic visits

(four times or more) and receipt of vitamin A supplementation in the

past 6 months were used as predictors of CF to reflect on utilization

of health care. Where data were available (Egypt, Jordan and SRJ),

vitamin A supplementation was significantly associated with meeting

all three CF indicators (Table 3).

Utilization of antenatal care was significantly positively associated

with MDD in Egypt (OR = 1.21) and Sudan (OR = 1.51) (Table 3).

Adequate pre- and post-natal counselling and education on

breastfeeding was perceived by interviewees to impact CF practices

as the latter are often dictated by the breastfeeding journey in the

first 6 months of life (Table 2—medium perceived relation in all

countries).

It starts with problems with breastfeeding and mothers

have difficulties with breastfeeding … She starts intro-

ducing food, and the problem of … solid food persists

until 5 years. (NGO representative—Sudan)

3.7 | Factors at the policy level

This level was only analysed qualitatively. Qualitative data showed

gaps in programmes and policies supporting CF including lack of

human resources equipped to provide adequate counselling, lack

of public awareness, limited access to counselling services and gaps in

policy implementation. These were thought to play a role in improving

knowledge and awareness of mothers and therefore affecting feeding

choices and care practices. Particularly, in Lebanon and SoP, gaps in

implementation of policies related to the marketing of breast milk sub-

stitutes (BMS) and maternity protection were perceived to affect

feeding practices (Table 2).

4 | DISCUSSION

We examined CF practices and their predictors using key informant

interviews and nationally representative data in five countries in the

MENA region in addition to refugee populations in Jordan and

Lebanon.

Overall, results show that CF practices in the five selected

countries do not meet the recommendations with the percentage of

children meeting their MDD ranging from 22% among SRL to

almost 50% in SoP. For most countries, these are first time mea-

surements of CF indicators, and therefore, trend analysis was not

possible. The only previous data available was for Jordan showing

no improvement in CF indicators (Department of Statistics [Jordan]

and ICF International, 2012). These results highlight the need for

interventions to improve CF practices in the countries under study.

The analysis of correlates of CF indicators can inform the targeting

of such interventions.
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Data from both the qualitative and the quantitative components

of this study show that most factors that predict CF practices were at

the individual, household and health service utilization levels. These

findings are also aligned with evidence from other regions

(Abdurahman et al., 2019; Dhami et al., 2019; Senarath et al., 2012).

We found the youngest children (aged 6–8 months) to have sig-

nificantly lower CF indicators than older children in line with other

studies indicating the older the child, the better the feeding indicators

(Na, Aguayo, Arimond, Dahal, et al., 2018; Na, Aguayo, Arimond,

Narayan, et al., 2018) and recommending the potential need to priori-

tize young children who are at higher risk of not being fed appropri-

ately. It is likely that cultural beliefs relating to appropriateness of

introduction of different types of foods at different ages play a role in

the delayed introduction of a more diverse diet in this region (Issaka

et al., 2015; Manikam, Prasad, et al., 2018; Manikam, Sharmila,

et al., 2018). Cultural factors are also likely to influence what children

are fed when ill. Diarrheal illness was found to be a predictor of lower

CF indicators among nationals in Egypt, Jordan, Lebanon and SoP but

not for PRSL and SRJ. Possible explanations include that refugee

populations benefit from various health promotion activities and

access to assistance including primary care (Akik et al., 2019).

There also appears to be a role for breastfeeding in determining

CF indicators. We found breastfed infants to have significantly higher

MDD in Jordan, Sudan and among SRJ compared with nonbreastfed.

Bortolini et al. (2019) showed that in Brazil, breastfed infants were

almost five times more likely to have a diverse diet and 19% less likely

to consume foods rich in sugar fat, and salt than nonbreastfed infants.

At the same time, our findings showed that breastfed infants seem to

have significantly lower MMF than nonbreastfed infants in all coun-

tries including refugees except for Egypt. This can possibly be because

breastfed infants feed frequently on the breast. Despite this differ-

ence in MMF, breastfed infants continued to show significantly higher

MAD in Egypt, SoP and Sudan and among PRL and PRSL indicating

that MMF did not have a great effect on the overall quality of the diet

among breastfed.

At the maternal level, education was found to predict the diets of

infants and young children aged 6–23 months in all countries except

for Lebanon and most refugee populations. Although key informant

interviews did not specify educational attainment as a factor, aware-

ness was highlighted as a significant contributing factor. Other studies

found similar results in relation to maternal education and child feed-

ing practices both in the region and globally (Abdurahman et al., 2019;

El-Gilany & Abdel-Hady, 2014; El Shafei & Labib, 2014; Issaka et al.,

2015; Kandeel et al., 2018; Manikam et al., 2017; Manikam, Prasad,

et al., 2018; Manikam, Sharmila, et al., 2018; Musmar &

Qanadeelu, 2012; Na, Aguayo, Arimond, Dahal, et al., 2018; Na,

Aguayo, Arimond, Narayan, et al., 2018; Reinbott & Jordan, 2016). For

example, in Egypt, maternal education was significantly associated

with early introduction of solids (El Shafei & Labib, 2014) as well as

prelacteal feeds (El-Gilany & Abdel-Hady, 2014). Age of the mother

was also found to be a determining factor. In India, Dhami

et al. (2019) found that children of mothers aged 35–49 years had

higher odds of meeting MDD than younger mothers. It is therefore

important to direct awareness and education programmes towards

less educated and young mothers to improve CF practices.

At household level, the influence of household members, specifi-

cally mothers and mothers in law, and husbands were highlighted in

interviews and data from the household surveys. The role of paternal

education in child feeding is consistent with other similar studies

(Abdurahman et al., 2019; Manikam, Sharmila, et al., 2018; Na,

Aguayo, Arimond, Mustaphi, et al., 2018). At the same time, children

in households where the husband or someone else other than the

mother decides on access to health care had lower indicators in

populations where these data were available is also consistent with

other studies (Temesgen et al., 2018). The influence of household

members on feeding practices has been confirmed in a KAP study in

Egypt showing older people were considered the main source of

knowledge on child care, especially grandmothers, and their knowl-

edge is greatly respected (UNICEF & MoHP, 2019). Similarly, in

Sudan, grandmothers were reported to be the major influencers for

decisions on feeding, and other relatives were an important source of

information for CF. Although feeding practices mainly depend on the

mother, programmes that adopt innovative approaches to engage key

influencers such as fathers and grandmothers may play an important

role in improving CF practices (Dinga et al., 2018; Mukuria

et al., 2016).

Poverty, food insecurity and socio-economic status are major

predictors for CF as highlighted by key informants and confirmed

by the quantitative analysis and the literature (Dhami et al., 2019;

Na, Aguayo, Arimond, Narayan, et al., 2018; Reinbott &

Jordan, 2016). Data were not available for Lebanon; however, for all

other countries, it is apparent that there is a need to improve the

livelihood and the living conditions of vulnerable and at-risk families

thus contributing to improving the diets of infants and young

children. The rise in cost of fruits and vegetables has been reported

to affect household access to food and purchasing power (Kavle

et al., 2015). Specifically, it was reported that maternal food choice

is driven by affordability as well as food preferences and perceived

appropriateness of food for consumption during a certain stage

(pregnancy for example) (Kavle et al., 2018). An individual study in

Egypt showed that in rural areas, farm households purchase most of

their foods rather than consume what they produce and given the

high cost of fruits, vegetables and meat, they end up consuming

lower nutritional value items (El-Enbaby et al., 2019). One indicator

of socio-economic status includes access to water and quality of

sanitation. In Lebanon and Jordan specifically, having piped water

positively predicted MMF showing the poor living conditions can

also contribute to poor feeding.

For predictors of CF at the community level, we considered geo-

graphical location to be a proxy of different cultural beliefs and prac-

tices and found significant variability in feeding practices by

geography. The analysis of household surveys showed that remote

and rural areas, where most traditional and tribal communities

reside and where, as indicated by key informants, it is likely that most

myths and misconceptions prevail, had significantly lower CF indica-

tors. Practices in urban areas, namely, the capital, were in most cases
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better. For each of these areas and within each country, there is a

need for tailored interventions that tackle prevailing ill practices

related to feeding of infants and young children aged 6–23 months.

When examining predictors at the health service, utilization of

antenatal care and breastfeeding counselling were found to predict

CF practices in Egypt and Sudan. No survey data were available

for Lebanon, yet qualitative data showed that access to counselling

and education was perceived to be a contributing factor in all

countries. Similar findings were reported in other countries. In

Ethiopia, a systematic review showed that the presence of antena-

tal care follow-up during pregnancy was significantly associated

with child dietary diversity (Temesgen et al., 2018). In Burkina

Faso, a facility-based counselling programme had a positive impact

on CF practices (Manikam et al. (2017). Breastfeeding issues were

also perceived as contributing to poorer CF practices. In Egypt,

Kavle et al. (2015) showed that prelacteal feeding is an entry point

to the early introduction of junk foods and is a traditional remedy

for perceived insufficient breast milk (Kavle et al., 2015). Also, in

rural Egypt, lactation problems were significantly correlated with

early introduction of solids (Kavle et al., 2015). There is therefore

a need for programmes that integrate counselling for both

breastfeeding and CF for mothers and caregivers in order to

address IYCF comprehensively.

At the policy level, there was not enough variability in policy

provisions between countries to explain CF practices. The only

country that had fully enacted the Code of Marketing of Breastmilk

Substitutes (WHO, 1981) was Lebanon, although feeding indicators in

Lebanon were the poorest. This may be partially attributed to the

poor implementation of the Code (Akik et al., 2017). Similarly, only

Jordan has fully achieved the WHO recommendations for restricting

marketing of foods and non-alcoholic beverages to children. There is

therefore a need to ensure that plans and policies specifically related

to diets of infants and young children aged 6–23 months are well

developed, implemented, monitored and evaluated to contribute to

improving CF practices.

The main implications of this study relate to the need for

supporting programmatic and policy interventions to improve CF

practices in the selected countries. Interventions should address gaps

in predictors of CF including behaviour change interventions and edu-

cation for mothers, improving access to counselling on breastfeeding

and CF, social support and access to food, and policy change.

4.1 | Strengths and limitations

The study is the first to provide a comprehensive analysis of CF indi-

cators and their predictors in the region. In particular, the study com-

bines both qualitative and quantitative data providing richness to the

findings by triangulating both sources of information where available.

The multivariable analysis of household surveys included information

not only related to nationals but also relevant to refugee populations.

The advantage of using MICS and DHS data sets includes the compa-

rability across countries using the same survey and a standard

methodology of data collection of country representative data. How-

ever, our analysis is limited by the cross-sectional nature of the data

and thus our inability to determine cause and effect and look at time

trends. Another limitation is the lack of data on other possible predic-

tors of CF for example: antenatal care and wealth indicators were not

available for Lebanon. A key limitation in the triangulation of qualita-

tive and quantitative results is that we were unable to triangulate fac-

tors mentioned by key informants that were not measured by the

surveys (such as at the policy level) (Table 2).

5 | CONCLUSION

In conclusion, this assessment revealed that poor CF practices

are affecting more than half of the infants and young children aged

6–23 months in five countries of the MENA region. Factors affecting

feeding practices include those related to maternal education and

wealth as well as cultural and geographic factors that need to be

addressed. There is a need to improve programmatic interventions

providing mothers and families with children under 2 years of age

with access to education, social support, and counselling on IYCF

including breastfeeding and CF.
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TABLE A1 Nutritional status indicators for each of the five countries

Indicator data
source (years)

Egypt (LMIC)
DHS (2014)

Jordan (UMIC)
DHS (2017)

SoP (LMIC)
MICS (2014)

Sudan (LMIC)
MICS (2014)

Lebanon (UMIC) UNICEF
Baseline Survey 2016

Low birth weight 15.5% 16.7% 8.3% 32.3% 9.5%

Stunting 21.0% 7.7% 7.4% 38.2% N/A

Wasting 8.0% 2.4% 1.2% 16.3% N/A

Overweight 14.9% 4.4% 8.2% 3.0% N/A

Anaemia 27.2% 32.0% N/A N/A N/A

Abbreviations: LMIC, low- and middle-income country; UMIC, upper middle-income country.
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TABLE B1 Definitions of complementary feeding indicators

Complementary feeding indicators 6–8 months 9–23 months

Minimum dietary diversity Number of children who received food from a ≥ 5 out of 8 food groups in the past day (UNICEF et al., 2017)

Minimum meal frequency

Breastfed Number of children who received solid, semi-solid

or soft foods ≥2 times during the past day.

Number of children who received solid, semi-solid

or soft foods ≥3 times during the past day.

Not breastfed Number of children who received solid, semi-solid

or soft foods and milk feeds b ≥ 4 times during

the past day.

Number of children who received solid, semi-solid

or soft foods and milk feeds b ≥ 4 times during

the past day.

Minimum acceptable diet

Breastfed Number of children who received food from a ≥ 5

out of 8 food groups AND who received solid,

semi-solid, or soft foods ≥2 times during the past

day.

Number of children who received food from a ≥ 5

out of 8 food groups AND who received solid,

semi-solid, or soft foods ≥3 times during the past

day.

Not breastfed Number of children who received food from c ≥ 5

out of 8 food groups AND milk feed b ≥ 2, AND

who received solid, semi-solid, or soft foods and

milk feed b ≥ 4 times during the past day.

Number of children who received food from c ≥ 5

out of 8 food groups AND milk feed b ≥ 2, AND

who received solid, semi-solid, or soft foods and

milk feed b ≥ 4 times during the past day.

Note: Table adapted from Na, Aguayo, Arimond, Dahal, et al. (2018), World Health Organization (2021).
aFood group score is calculated based on consumption of eight food groups, breastmilk, grains, roots and tubers, legumes nuts, dairy products, flesh foods,

eggs, vitamin A-rich fruits and vegetables, and other fruits and vegetables.
bMilk feeds are consumption of infant formula, milk such as tinned, powdered or fresh animal milk, and yogurt.
cFor this food group, score is calculated based on consumption of six food groups, excluding dairy products.
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