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Background: Evidence suggests that Egypt, a country in North Africa, has a significant number of children at serious risk of excess body weight. Yet, there is a dearth of studies on overweight and obesity among children under 5 years in the country. This study examined the prevalence and correlates of overweight and obesity among under-five children in Egypt.

Methods: Data were retrieved from the latest (2008 and 2014) Egypt Demographic and Health Surveys (EDHS). A total of 42,568 children under 5 years were included. The prevalence of overweight and obesity was described using proportions whereas the factors associated with the prevalence were examined using logistic regression.

Results: Of the 42,568 children under 5 years, about one in every six (17%) were overweight or obese. Children aged 19–37 months, those with birth weights >4 kg, those given large portions of protein foods (eggs and meat), and those whose mothers were in the rich wealth quintile had significant risks of overweight or obesity.

Conclusion: Overweight and obesity are highly prevalent among children under 5 years in Egypt. Interventions developed to address these two overnutrition indicators in Egypt need to consider variations in risk factors across age, birth weight, food types and portions, and maternal wealth status.
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Introduction

Overweight and obesity defined as an abnormal or excessive build-up of body fats that might harm one's health (1), are emerging public health concerns in Africa (2). The impact of overweight and obesity is even more significant when it occurs in children as it puts them at increased risk of both early and long-term breathing problems, musculoskeletal diseases, hypertension, diabetes, stroke, insulin resistance, some cancers, and adult obesity (3, 4). Also, obesity in childhood is linked to a higher risk of mental health issues, impairment, and even death (5).

Globally, there are about 41 million children under 5 years reported to be either overweight or obese as of 2018 (6). A growing body of evidence shows that the current majority of obese or overweight children are in developing countries, where the rate of increase is more than 30 percent higher than in industrialized countries (7). Overweight and obesity in children are on the rise, largely, due to significant changes in dietary and physical activity behavior (8). Thus, technological advancement has made it easier to perform daily physical activities; hence increasing sedentary lifestyles and reducing physical activities (9). In recent years, more children are also spending more time indoors and are likely to spend much time watching television or playing video games, which makes them less active and gain weight as a result (10). Moreover, dietary patterns have changed from traditional healthy diets largely composed of fruits and vegetables to energy-dense foods which are high in calories, fats and sugars (11). The World Health Organization recommends that to avoid the risk of excess body weight, infants should be breastfed exclusively during the first 6 months of their lives, should be breastfed continuously until at least 2 years of age, breast milk should be complemented with a variety of nutritious foods, salt or sugar should not be added to foods, food portions should contain at least 400 g or five portions of fruits and vegetables per day, and fat intake should be <30% of total energy intake (12).

Evidence shows that genetic or family characteristics are also factors associated with risk of overweight and obesity (13). Research indicates a possibility of a person inheriting about 40% of body type from parents (14). Additionally, emerging evidence suggests that socio-demographic factors, such as parental wealth status and place of residence have a significant impact on the likelihood of childhood overweight or obesity (15). Importantly, overweight or obesity resulting from socio-demographic factors are known to be modifiable compared to genetic factors (13). This idea of modifiable and non-modifiable risk factors associated with overweight and obesity is critical to developing appropriate interventions for reducing childhood overnutrition.

One of the regions in the world facing a high risk of overnutrition is North Africa. Studies show a rising trend in childhood overweight and obesity in North Africa, especially, in Egypt, with the prevalence higher than most countries in the Middle East and Sub-Saharan Africa (15, 16). A study among school-going children in Sohag, Egypt found that 17% of the participants were overweight and 15% were obese (3). Behera, a suburb of Egypt found as high as 18% of overweight and obesity among primary school children in 2019 (17). Although several community-based evidence shows a high prevalence of overweight and obesity among children under-5 years in Egypt, childhood overnutrition is under-studied in Egypt with most studies focusing on adults and adolescents (3, 17). In view of this significant gap, we examined the prevalence and correlates of overweight and obesity in Egypt. Findings from this study are critical to developing tailored interventions aimed at addressing overnutrition in the country and even beyond.



Methods


Overview

Since 1980, several surveys have been carried out in Egypt to obtain data from the community on the current health situation including a series of Demographic and Health Surveys (DHS) of which the 2014 Egypt Demographic and Health Survey (EDHS) is the most recent (18). The 2014 EDHS is of special importance as it is the latest and first national health survey since 2008. The initial results of the 2014 EDHS show that key maternal and child health indicators, including antenatal care coverage and medical assistance at delivery, have improved. However, the survey also documents several critical challenges, particularly relating to fertility and family planning (18). The findings of the 2014 EDHS together with the service-based data are very important for measuring the achievements of health and population programs. The 2014 EDHS was conducted under the jurisdiction of the Ministry of Health and Population (18). International classification of functioning, disability and Health (ICF) provided technical support for the survey through the DHS program. The DHS Program is sponsored by the United States Agency for International Development (USAID) to assist countries worldwide to obtain information on key population and health indicators (18). USAID/Cairo also provided funding to support the implementation of the survey. UNICEF and UNFPA also contributed funding to the survey. The 2014 EDHS survey design has two components; a survey of ever-married women aged 15–49 years and a special Health Issues survey to obtain updated information on other critical health problems facing Egypt (18). The data are publicly available at http://measuredhs.org. Details on the approach used in gathering the data including the sampling methods can be found in the EDHS reports (18, 19).



Data

This study was based on the latest [2014 (EGKR61DT.ZIP) and 2008 (EGKR61DT.ZIP)] children's data drawn from Egypt's Demographic and Health Surveys (EDHS). The EDHS children's data contained information on children's nutrition and women aged 15–49 years. Approximately, 42,589 children under five were sampled to partake in the study (18, 19).



Variable description

A total of 18 variables were included in the study, and these variables were categorized into three: (i) Child variables which included age (0–18 months = infant, 19–37 months = toddlers, 38–59 months = children), sex (males and females), birth weight (<2.5 kg = low birth weight, 2.5–4.0 kg = Normal weight, 4.1 and above = overweight), place of residence, access to a bicycle, access to vehicle, child given carbohydrate foods, child given protein foods, child given fatty foods and child given fruits, (ii) Maternal variables including maternal age (11–19 years = adolescent, 20–28 years = young adult, 29 years and above = adult), educational level, wealth index, maternal BMI (when BMI < 25 kg/m2 = Not overweight/obese, when BMI > 25 kg/m2 = Overweight/obese) (20), marital status (married = currently married, widow+divorce+never married = not married), postnatal visit, and current work status), (iii) Husband/partner's educational level (Table 1).


TABLE 1 Variable categorization and description.
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Body mass index (BMI) was measured and calculated using the WHO's new standard for child growth (21). The new standard is an international standard for assessing nutritional status, physical growth, and child development from birth to the 5th year. Overnutrition (overweight and obesity) was calculated in standard deviation using the z-score ≥ 2. Childhood overweight/obese was defined as z-scores ≥ 2. Also, the mother's overweight/obese was considered a BMI > 25 kg/m2 (21). To determine the actual child BMI value in the datasets, the measure was divided by 100.

With regards to other covariates, we assessed child food consumption by these questions: “Did you give your child eggs and meat (protein food)?” “Did you give your child any other fruits?” and “Did you give your child oil, fats, and butter products?” The responses to these questions are described in Table 1.



Data analysis

Descriptive statistics including frequencies and percentages were performed. Aside from the descriptive statistics multivariate analyses (logistic regression) were computed in the final model to observe associations between the independent and dependent variables. Based on recommendations from empirical literature (15), the logistic regression analysis was set at a 95% confidence interval and adjusted for other covariates which included: age of child, sex of child, birthweight, place of residence, access to car, access to bicycle, child given carbohydrate, child given protein food, child given fatty foods, child given fruits, maternal age at first birth, mother's educational level, wealth index, mother's BMI, antenatal visit, postnatal visit, father's educational level, and current work status. Logistic regression was used because the outcome variable was categorized into two, Overweight/obese = 1 and Not overweight/obese = 2. The analysis was performed using Stata/SE 14.




Results


Socio-demographic characteristics of participants

A total of 42,568 children under 5 years were included in the study. Of these, there was a similar proportion in terms of age. A little more than one-third (34%) and (33%) were between 0 and 18 months and above 38 months, respectively. With regards to sex, the majority (52%) were males and the remaining 48% were females. Children who were born with low birth weights were ~15% whereas the majority (83%) weighed between 2.5 and 4.0 kg at birth, with only 2% weighing above 4.0 kg. Most (68%) of the children lived in rural areas whereas the remaining 32% were in urban areas. Less than 10% had access to a bicycle while the majority (93%) had access to a car. In terms of food consumption, about 4 percent were commonly given carbohydrate foods whereas more than a quarter (30%) were commonly given protein foods. More than half (56.4%) were commonly consuming fatty foods whereas less than a quarter (8.8%) were commonly consuming fruits (Table 2).


TABLE 2 Participant characteristics.
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For mothers' sociodemographic characteristics, more than a quarter (32%) were adolescents (11–19 years), the majority (63%) were young adults (20–28 years), and the remaining 5% were considered adults (29 years and above). Most mothers (56%) had attained secondary level education, one-fifth (20%) had no formal education, 15% had higher education, and the least (9%) had primary education. For wealth index, there was a similar proportions between poor and rich mothers, with each having ~38% and the remaining 24% being among those in the middle class in terms of wealth. Mothers who were overweight or obese were 34% whereas 65% were neither overweight nor obese. The vast majority (98%) were married and most of them (68%) did not visit a postnatal clinic after birth, whereas 32% attended postnatal clinics after birth. In terms of a child's father's educational level, more than half (56%) had secondary level education, followed by higher education (17%), primary education (14%), and no formal education (13%). Most (88%) of the fathers were not working at the time of the survey whereas 12% were gainfully employed (Table 2).



Prevalence of overweight and obesity in Egypt

As shown in Figure 1, the overall prevalence of childhood overweight and obesity was ~17% (CI = 0.17–0.19). In 2014 alone, the prevalence rate was 16.9% (CI = 0.16–0.18), and in 2008 the prevalence was 20.3% (CI = 0.20–0.23). Although the prevalence of overnutrition is still high as of 2014, the findings show a slight decrease in childhood overweight and obesity between the two survey periods.


[image: Figure 1]
FIGURE 1
 Prevalence of coexistence of overweight and obesity in Egypt, 2008 and 2014.




Factors associated with overweight and obesity among under-five children in Egypt

There was a significant association between childhood overweight or obesity and the following factors: children aged 19 to 37 months (OR = 1.39, CI = 1.25–1.55, p = 0.001), children in rural residence (OR = 0.83, CI = 0.73–0.94, p = 0.003), children given protein foods (OR = 1.22, CI = 1.10–1.36, p = 0.001), children given fatty foods (OR = 1.45, CI = 1.26–1.67, p = 0.001), children given fruits (OR = 1.27, CI = 1.09–1.49, p = 0.001), children belonging to mothers aged 29 years or more (OR = 1.22, CI = 1.01–1.49, p = 0.04), children belonging to rich mothers (OR = 1.29, CI = 1.14–1.46, p = 0.001), children belonging to mothers who attended postnatal healthcare (OR = 1.12, CI = 1.02–1.24, p = 0.020), and children belonging to fathers who were gainfully employed (OR = 1.21, CI = 1.07–1.37, p = 0.002; Table 3).


TABLE 3 Logistic regression of associations between explanatory variables and overnutrition.
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The model was then adjusted to confirm the associations between the identified explanatory variables and the childhood undernutrition indicators (overweight and obesity). We found that overweight and obesity were significantly associated with children aged 19 to 37 months (AOR = 1.32, CI = 1.05–1.65, p = 0.015), children with a birthweight of 4.1 kg and above (AOR = 2.45, CI = 1.25–4.81, p = 0.010), children given protein foods (AOR = 1.29, CI = 1.02–1.63, p = 0.029), and rich mothers (AOR = 2.19, CI = 1.54–3.11, p = 0.001; Table 3).

These results imply that children aged 19–37 months had 1.32 higher odds of becoming overweight or obese compared to those younger and older (<19 and >37 months). Those who weighed more than 4.1 kg had 2.45 times higher odds of being overweight or obese compared to those who weighed lesser. Children who significantly consumed protein foods had 1.29 higher odds of becoming overweight or obese relative to those who consumed other food types. With regards to maternal factors, those belonging to rich mothers had 2.19 higher odds of becoming overweight or obese compared to those belonging to poor mothers and mothers with an average level of wealth (Table 3).




Discussion

This study aimed to examine the prevalence and correlates of overweight and obesity among children under 5 years in Egypt. The findings revealed that the overall prevalence of overweight and obesity was approximately 17% which corresponds with previous community-based studies in Egypt which found an overnutrition prevalence rate ranging from 15 to 18% (3, 22). Our reported prevalence rate for Egypt is nearly twice the average rate for the world, which is estimated at 8.6%, indicating a serious childhood overnutrition problem in Egypt and the need for prompt actions to reduce this significant health burden (8).

The study also found several socio-demographic factors significantly associated with overweight and obesity among children under 5 years in Egypt. Notably, the childhood overnutrition indicators were significantly associated with children aged between 19 and 37 months, children with birthweights of 4.1 kg and above, children given large amounts of protein foods, and children belonging to rich mothers. The findings that children within the age bracket of 19–37 months had higher odds of developing childhood overweight or obesity is quite difficult to explain as there is a lack of literature on this topic (23). However, limited evidence shows that toddlers around that age bracket often engage in emotional eating behavior and often use food as a form of compensation or a soothing intervention when they feel upset which may put them at serious risk of being overweight or obese (24). Additionally, parenting styles and feeding practices may contribute to overweight or obesity among such infants (25–28). A systematic review has noted strong associations between indulgent or uninvolved parenting style and high childhood BMI whereas an authoritative parenting style was reported to be associated with a healthy BMI (28). Indulgent parenting style means parenting styles based on a combination of low demandingness, high responsiveness to a child's needs, and few rules; indulgent parenting style implies parenting styles associated with both low demandingness and low responsiveness; and authoritative parenting styles are parenting styles associated with a high level of demandingness, numerous rules, and high responsiveness to the needs of a child (28). Regarding feeding practices, the study further emphasized that authoritative feeding styles are associated with healthy BMIs whereas indulgent feeding styles are associated with a higher risk of overweight or obesity (28). Nevertheless, the systematic review and other available literature on parenting feeding practices were not decomposed according to age categories, and therefore, an in-depth exploration of the interplay of childhood age and parental feeding practices with overweight or obesity will be timely and important (25–28).

Consistent with previous studies (29, 30), we found that children who weighed 4.1 kg or higher at birth were more likely to experience childhood overweight or obesity. In line with our findings, a study in Sweden has indicated that males and females with birth weights above three standard deviation scores had higher risks of obesity, ranging from 2.46 to 1.85, respectively (30). In contrast, biological evidence shows that children with low birth weight have a higher concentration of plasma leptin which increases their obesity risks (31). Several previous studies have also indicated that low birth weights are associated with higher BMI z-scores and higher odds of obesity (32, 33). Casey et al. (33) for instance, reported an increase in obesity in a cohort of low-birth-weight preterm infants and reported a proportional increase in obesity from 2.3% at the age of 3 years to 6.1% prevalence by the age of 5 years. Together, these findings demonstrate an interesting paradox in terms of associations between birth weights and risks of overweight or obesity which may be attributed to differences in samples and confounding variables, such as variations in residence. To adequately understand the impact of birth weights on risks of overweight or obesity, it will be important to employ a longitudinal approach whereby the same cohort of infants will be studied over time. Nevertheless, our study contributes to the growing evidence on associations between high birth weights and risks of being overweight or obese in subsequent years of a child's life.

With regards to food consumption, children who consumed protein foods such as meat and eggs had a greater risk of overweight and obesity. This finding is in line with several previous studies (3, 34). A plausible reason for this outcome is that a high intake of protein foods is likely to lead to excess storage of body fats which eventually leads to a higher risk of overweight or obesity (24, 26). It needs to be however acknowledged that the assessment of food intake in the DHS data were limited to “yes” and “no” responses, hence this finding should be taken with caution. Consistent with previous studies (27, 28, 35), we also found that children belonging to wealthy mothers had a higher risk of overweight and obesity. This is probably because children in rich households may be exposed to high-calorie foods and sedentary lifestyles which puts them at risk of overweight and obesity (36, 37).

While taking due caution in making policy suggestions based on findings from this cross-sectional data, our findings which are based on over 40,000 under-five children provide a comprehensive and important “wake-up” call to policymakers and health advocates about the need to pay close attention to childhood overnutrition in Egypt. Particularly, interventions aiming to reduce childhood undernutrition need to be cautious of the possibilities of causing overnutrition after the implementation of food intake interventions. Additionally, our findings indicate that the growing overnutrition problem in Egypt (North Africa) can be effectively reduced if attention is paid to modifiable risk factors, such as sedentariness and overfeeding of toddlers with high protein foods, especially, by wealthy mothers (12). Supportive interventions are important in shaping people's choices, especially, in choosing healthier foods for their children and engaging in regular physical activity (12). At the individual level, parents can limit the provision of foods high in proteins to toddlers and increase the consumption of fruit and vegetables (38, 39). We believe that these factors are critical in promoting optimal health for children aged under 5 years in Egypt and even beyond.

Recent studies on overweight and obesity in Africa have indicated a potential double burden of undernutrition and overnutrition in the continent (40, 41). However, the previous studies have been largely focused on adult populations in Sub-Saharan Africa with limited studies focusing on children in North Africa, although anecdotal evidence shows that many North African countries have a potentially high prevalence of childhood overnutrition. Using Egypt as a case study, we have successfully reported the prevalence of overweight and obesity among children under-5 years and the risk factors associated with these overnutrition indicators. The potential burden of childhood overnutrition in Africa has received much attention in recent years. Modifiable risk factors may be important contributors to overnutrition, and this study is one of the early research projects examining this emerging problem for early interventions. Findings from this study provide useful calls for researchers, health promoters, and policymakers to consider seriously the emerging problem of childhood overnutrition in Egypt and North Africa.


Limitations of the study

By examining the prevalence and factors associated with childhood overnutrition in Egypt, this study provides a timely empirical contribution to the literature examining whether childhood overnutrition is indeed a growing problem in North Africa.

Although this study makes a noteworthy contribution to the literature on childhood overnutrition including the pooling of large samples of children under-5 years from two standard EDHS, and therefore increasing the statistical power, some limitations can be observed. First, the data is limited to ever-married women with children under 5 years which may limit the generalizability of the findings. The study is cross-sectional and therefore we were unable to make causal inferences. Also, some variables were self-reported which may be subject to recall and social desirability biases. There was evidence of missing responses for some variables which made data cleaning and validation complicated. Also, almost all the variables were used in the regression analysis, and this is likely to contribute to over-adjustment bias. However, all the variables were important possible risk factors for childhood overweight or obesity in Egypt. Although we used the latest EDHS data, the available data were gathered in 2008 and 2014 which are quite old and may lack some currency. Therefore, the prevalence rates should be taken cautiously. Lastly, food consumption frequency, timing, and portions were not captured in the data (i.e., the timing, portions, and frequency of protein intake, fat intake, fruit intake, or carbohydrate intake were not captured, and the questions were asked based on self-observational measures). Responses to dietary intake were limited to “yes” or “no” answers, making it hard to examine less healthy dietary intake. While this might have impacted the significance of the findings on food intake, the current findings provide an important indication of the need to pay close attention to food behavior among under-five children in Egypt.




Conclusion

We conclude that overnutrition (overweight and obesity) is highly prevalent among children under 5 years in Egypt. Approximately one in every six children (17%) included in our sample were either overweight or obese. We also found that a child's age (19–37 months), birth weight (>4 kg), protein consumption levels, and mothers' wealth status were significantly associated with the likelihood of overweight and obesity among children under-5 years in Egypt. This is a significant public health concern as overweight or obesity increases risk of numerous health issues, such as cardiovascular diseases, musculoskeletal diseases, diabetes, stroke, and some cancers (12). These findings adequately address the objectives of this study and indicate the need for early and urgent strategies to mitigate childhood overnutrition in Egypt.
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