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ABSTRACT 

 

Background: Malnutrition remains a significant public health issue in Egypt, 

affecting children under-five. This study assesses the nutritional status of 

children aged 12 to 59 months in Aswan City using WHO growth standards. 

Methods: A cross-sectional study was conducted on 1,104 children aged 12–59 

months. Anthropometric measurements were collected, and Z-scores for weight-

for-age (WAZ), height-for-age (HAZ), weight-for-height (WHZ), BMI-for-age 

(BAZ), and mid-upper arm circumference (MUACZ) were calculated based on 

WHO 2007 growth standards. Results: The mean Z-scores for WAZ and HAZ 

were negative across both sexes, indicating mild undernutrition, with males 

showing slightly lower values than females. WHZ and BAZ scores were 

comparable. MUACZ scores also indicated undernutrition in both sexes, with no 

statistically significant differences between them (P > 0.05). The prevalence of 

malnutrition among children was 11.5% for stunting, 8.1% for wasting, 4.3% for 

underweight, and 8.2% for low MUACZ scores. Overnutrition, including 

overweight and obesity, was observed in 11.3% of children. Overall, 24.1% (266 

children) experienced undernutrition, with a 25% overlap among undernutrition 

categories, while 11.3% (125 children) were overnourished. Conclusion: The 

findings indicate a dual burden of malnutrition, with both undernutrition and 

overnutrition present among children under-five in Aswan City. Public health 

interventions should focus on addressing stunting and wasting while preventing 

overweight and obesity. 
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Introduction: 

Malnutrition remains a critical global health concern, particularly among children under-

five, as it significantly affects growth, development, and long-term well-being. It manifests in two 

major forms: undernutrition which includes stunting, underweight, and wasting—and 

overnutrition, characterized by overweight and obesity [1]. 

 Undernutrition is often linked to inadequate dietary intake, poor maternal nutrition, 

recurrent infections, and socio-economic factors, leading to impaired physical and cognitive 

development. Conversely, overnutrition results from excessive calorie intake and sedentary 

lifestyles, increasing the risk of non-communicable diseases later in life [2], [3].  

UNICEF (2021) [4] estimates that at least one in three children worldwide suffers from 

malnutrition. Egypt faces a growing double burden of malnutrition, with both undernutrition and 

overnutrition emerging as public health challenges [5].  

Malnutrition is assessed through key indicators reflecting different aspects of nutritional 

status [6]. Stunting results from inadequate nutrition during pregnancy, poor early childhood diets, 

or repeated infections, leading to impaired growth and cognitive development. It is defined by a 

height-for-age Z-score below -2 standard deviations. Underweight, indicating both acute and 

chronic malnutrition, is classified as a weight-for-age Z-score below -2, with severe cases below -

3 standard deviations. Wasting, or being too thin for height, arises from rapid weight loss or 

inadequate weight gain due to insufficient diet or illness, increasing the risk of disease and 

mortality. It is identified by a weight-for-height Z-score below -2, with severe cases below -3 

standard deviations. Overweight results from excessive calorie intake and is linked to poor self-

esteem and long-term health risks. It is defined as a weight-for-height Z-score above +2, while 

obesity is classified as above +3 standard deviations [7].  

Anthropometric measurements are vital for evaluating the growth and nutritional status of 

children, and tackling both undernutrition and overnutrition, particularly among under-five 

children [8]. Understanding the prevalence and patterns of malnutrition through standardized 

anthropometric indicators is essential for designing effective public health interventions. This 

study aims to assess the nutritional status of children in Aswan City, Egypt, using WHO growth 

standards to provide insights into the burden of malnutrition and inform future nutritional policies. 
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 Participants and Methods: 

Study design; setting; and study population 

A cross-sectional study was conducted on 1,104 children aged 12–59 months in Aswan 

City. in a number of nurseries randomly selected in Aswan City, the capital of Aswan Governorate. 

Located in the southernmost part of Upper Egypt. The selected nurseries provide care for children 

under 5 years of age.  

 Eligibility criteria 

This study included apparently healthy children aged 12-59 months attending selected 

nurseries in Aswan City during the research period. Eligibility extended to both male and female 

children. Exclusion criteria encompassed children whose mothers had died or refused 

participation, those with a history of malnutrition, congenital anomalies, chronic disease, or 

clinical signs of growth hormone, thyroid, or sex steroid deficiencies, or skeletal dysplasia. 

Sample size estimation 

The sample size for this study was determined based on the estimated prevalence of malnutrition 

among children under- five in Egypt. According to the Egypt Demographic and Health Survey 

(EDHS), the prevalence of wasting among children under-five is approximately 8%, while stunting 

and underweight are 21% and 6%, respectively [9]. Using Cochran’s formula for cross-sectional 

studies:  

 

where n is the required sample size, Z is the standard normal variate (1.96 for a 95% confidence 

level), p is the estimated prevalence of wasting (0.08), and d is the margin of error (0.05). The 

calculated minimum sample size was 113 children. To account for potential non-response, 

clustering effects due to nursery-based sampling, and the need for subgroup analyses, the sample 

was expanded. Ultimately, 1,104 children aged 12–59 months were included in the study, ensuring 

greater statistical power and more precise estimates of malnutrition prevalence. This large sample 

size improves the representativeness and reliability of the study findings [10]. 

 Data Collection Procedures 

 Data collection took place in randomly selected nurseries in Aswan City from December 2022 

to November 2023. 

 The research team initiated the study process by obtaining an administrative access from the 

Directorate of Social Solidarity in Aswan. 

 A pediatric consultant conducted a comprehensive physical examination to exclude children 

with systemic illnesses or health conditions affecting growth and nutrition.  

 To ensure reliability, the researcher underwent specialized training in anthropometric 

measurement techniques following WHO standardized protocols [11], [12].  
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 Data were collected most days per week during nursery operational hours. The study’s purpose, 

benefits, and confidentiality measures were explained, and written informed consent was 

obtained from all mothers/caregivers before enrollment. 

 Anthropometric measurements were conducted using standardized protocols to assess the 

nutritional status of children. Data were collected to compute Z-scores for Weight-for-Age 

(WAZ), Height-for-Age (HAZ), Weight-for-Height (WHZ), BMI-for-Age (BMIZ), and Mid-

Upper Arm Circumference-for-Age (MUACZ) based on the WHO (2007) Child Growth 

Standards [13] and CDC (2010) growth assessment guidelines [14]. These standards 

incorporate the National Center for Health Statistics (NCHS)/WHO reference data, ensuring 

methodological consistency and international comparability. 

 Weight, height, BMI, and MUAC were measured and classified according to WHO Z-score 

classifications. Growth indicators were computed using the WHO Anthro software (v3.2.2) 

[15], adhering to established WHO (2007) [13] and CDC (2010) [14] protocols. 

 

- Weight measurements were conducted with precision, varying by age group. For children 

under 2 years, weight was measured to the nearest 0.1 kg using a calibrated UNICEF seca 

electronic scale (seca 881U), ensuring zero calibration before each measurement. Infants 

were weighed barefoot or in light clothing. For children aged 2 years and above, weight was 

measured to the nearest 100 g using a mechanical platform beam scale (Zt-160 – China 

Scale), with similar attire requirements. 

- Length and height measurements were also age specific. Children under 2 years (or those 

less than 85 cm in height) were measured in the recumbent position using an infant 

measuring board, with lengths recorded to the nearest 0.1 cm. Children aged 2 years and 

above were measured standing barefoot using a mobile stadiometer (Seca 214), with heights 

recorded to the nearest millimeter, ensuring proper posture. 

 To ensure accuracy, each measurement was taken twice, and the average was used for analysis. 

If discrepancies were noted, a third measurement was taken, and the two closest values were 

averaged for precision and consistency [11]. 

Data management and statistical analysis 

Data were reviewed, coded, and checked for accuracy. Descriptive statistics summarized 

categorical variables as percentages and frequencies. Continuous variables were reported as mean 

± SD. Comparative analysis was performed using independent t-tests for continuous variables, 

depending on data distribution. A significance level of P<0.05 was considered statistically 

significant. 

Ethics approval 

This study was approved by the Research Ethical Committee of Aswan Faculty of Medicine before 

starting data collection (Approval number 309/December 2018).  

.  
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Results: 

Anthropometric Z-Score Indices 

Figure (1) illustrates the weight-for-age Z-score (WAZ) distribution among the studied children 

(12-59 months) compared to the WHO standard reference population. The distribution shows mild 

skewness to the left, suggesting a tendency toward lower weight-for-age levels. 

Figure (2) presents the height-for-age Z-score (HAZ) distribution of the studied children against 

the WHO standard curve. The data indicate a left-skewed distribution with a sharp peak, suggesting 

a considerable prevalence of stunting. 

Figure (3 compares the weight-for-height Z-score (WHZ) distribution of the examined children 

with the WHO reference distribution. The findings reveal varying degrees of malnutrition among 

the studied population. 

Figure (4) displays the BMI-for-age Z-score (BAZ) distribution of the studied children, showing 

a comparable trend against the WHO standard reference population. 

Figure (5) depicts the MUAC-for-age Z-score (MUACZ) distribution. The findings demonstrate a 

left-skewed distribution, highlighting undernutrition among the studied children. 

Comparison of Anthropometric Z-Score Indices by  child Sex 

The WHO growth standards were applied to assess anthropometric measurements among 1,104 

children aged 12 to 59 months. Table (1) presents the mean Z-scores and standard deviations for 

key anthropometric indices stratified by sex. The mean WAZ and HAZ scores were negative across 

both sexes, indicating mild undernutrition. Males had slightly lower values than females, 

suggesting a marginally higher risk of undernutrition. WHZ and BAZ scores were comparable 

between the two groups, reflecting similar overall body composition. MUACZ scores also 

indicated undernutrition in both sexes, with no statistically significant differences (P > 0.05). These 

findings suggest that sex does not significantly influence nutritional status variations within this 

sample (P > 0.05), although males exhibited slightly poorer growth indicators. 

Nutritional Status Z-Score Categories 

Table (2) summarizes the  details nutritional status of under-five children based on anthropometric 

Z-scores. Most children fell within the normal range for weight-for-age (95.5%), height-for-age 

(88.5%), weight-for-height (80.7%), and mid-upper arm circumference (91.9%). However, 

undernutrition remains a notable concern, with 11.5% of children classified as stunted, 8.1% as 

wasted, 4.3% as underweight, and 8.2% exhibiting low MUACZ scores. Additionally, 

overnutrition was observed in 11.3% of children, with overweight (6.7%) and obesity (4.6%) 

contributing to the growing issue of dual malnutrition.  
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Overall Distribution of Nutritional Status 

The pie chart (Figure 6) illustrates the  overall distribution of nutritional status. Undernutrition 

affects 24.1% (266 children), including a 25% overlap within undernutrition categories, while 

11.3% (125 children) are overnourished (overweight or obese), leaving 64.6% (713 children) in 

the well-nourished category. 

Figure (1): Weight-for-age (WAZ) distribution by sex of the studied under-five children (12-59 

months) compared to WHO standard reference population 

 

 

 

 

 

 

 

 

 

 

Figure (2): Height-for- age (HAZ) distribution by sex of the studied under-five children  (12-59 

months) compared to WHO standard reference population 
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Figure (3): Weight-for-height (WHZ) distribution by sex of the studied under-five children  

(12-59 months) compared to WHO standard reference population 

 

 

 

 

 

 

 

 

 

 

Figure (4): BMI-for-age  (BAZ) distribution of the studied under-five children  (12-59 months) 

compared to WHO standard reference population  
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Figure (5 ): MUAC-for-age (MUACZ) distribution by sex of the studied under-five children  (12-59 

months) compared to WHO standard reference population 
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Table (1): Comparison of Anthropometric Z-Score Indices Among Under-Five Children (12-59 

Months) by Child Sex 

 

Z- sore 

Total N= 1104   

P-value* Males (n=568, 51.5%) Males (n=568, 51.5%) 

Mean ± SD (Range) Mean ± SD (Range) 

    WAZ: -0.22 ± 0.95 (-3.52 – 2.51) -0.24 ± 0.98 (-3.19 – 2.93)  0.5991 

    HAZ: -0.71 ± 1.10 (-5.04 – 1.56) -0.64 ± 1.07 (-5.47 – 2.21) 0.1816 

    WHZ: 0.32 ± 1.53 (-4.60 – 4.48) 0.23 ± 1.63 (-4.70 – 4.77) 0.1632 

    BAZ: 0.34 ± 1.67 (-4.47 – 4.97) 0.24 ± 1.78 (-4.90 – 4.95) 0.1168 

   MUACZ: -1.55 ± 0.76 (-4.68 – 1.58) -1.54 ± 0.94 (-4.68 – 2.00) 0.5776 
SD: Standard deviation; Anthropometric results (based on WHO standards 2007); * Sig. (2-tailed) for T-test analysis. WAZ: 

“Weight-for-age  Z-score”;  HAZ: “Height (or length)-for-age  Z-score”; WHZ: “Weight-for-height (or length)  Z-score”;  BAZ: “ 

Body Mass Index -for-age Z-score”;  MUACZ: “Mid Upper Arm Circumference-for-age z-scores”.  

 

Table (2): Nutritional Status Z-Scores Categories for Under-Five Children (12-59 Months)  

Anthropometric 

indices 

Z score categories Total (n=1104) 

N (%) 

 

WAZ 

Normal (≥ -2 WAZ score to ≤ 2)   1056 (95.5%) 

Moderate underweight (-3 ≤ WAZ score < -2)  36 (3.3%) 

Severe underweight (<-3 WAZ score)  12 (1.1%) 

Overall underweight (<-2 WAZ score) 48 (4.3%) 

 

HAZ 

Normal (≥ -2 HAZ score) 977 (88.5%) 

Moderate stunting (-3 ≤ HAZ score <-2) 61 (5.5%) 

Severe stunting (<-3 HAZ score)  66 (6.0%) 

Overall stunting (<-2 HAZ score) 

 
127 (11.5%) 

 

WHZ 

Normal (≥-2 WHZ score  to ≤2)   890 (80.7%) 

Moderate wasting (-3≤ WHZ score <-2) 54 (4.9%) 

Severe wasting (<-3 WHZ score)  35 (3.2%) 

Overall wasting (<-2 WHZ score) 89 (8.1%) 

Overweight >+2 z-scores 74 (6.7%) 

Obese  >+3 z-scores   51 (4.6%) 

Overall overnutrition; Overweight& Obese  (>+2 WHZ score) 125 (11.3%) 

 

MUACZ 

Normal (≥-2 MUACZ  score to ≤ 2)   1014 (91.9%) 

Moderate undernutrition (-3 ≤ MUACZ score < -2) 59 (5.3%) 

Severe undernutrition (< -3  MUACZ score) 31 (2.8%) 

Overall undernutrition  (<-2 MUACZ)   90 (8.2%) 
  .Anthropometric results (based on WHO standards 2007) WAZ: “Weight-for-age  Z-score”;  HAZ: “Height (or length)-for-age  Z-

score”; WHZ: “Weight-for-height (or length)  Z-score”;  BAZ: “ Body Mass Index -for-age Z-score”;  MUACZ: “Mid Upper Arm 

Circumference-for-age z-scores”. 
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Figure (6):   Overall Distribution of nutritional status among under-five children 

.  

                 some children may be counted in multiple categories (combined undernutrition) 

 

Discussion: 

Child malnutrition accounts for 45% of under-5 deaths globally, impairing physical growth, 

immunity, and cognitive development. It perpetuates poverty by affecting future health and 

productivity across generations [16]. The 2023 Global Hunger Index ranks Egypt 57th out of 125 

countries, indicating moderate food insecurity. Challenges persist in food affordability, quality, and 

safety due to reliance on global markets for over half of its staples[9]. 

The findings of this study reveal that undernutrition remains a considerable public health 

concern among children aged 1–under 5 years in Aswan City, Egypt. The prevalence of stunting 

(11.5%), wasting (8.1%), and underweight (4.3%) aligns with global trends observed in low- and 

middle-income countries (LMICs), where chronic and acute malnutrition continue to be pressing 

issues UNICEF Egypt reports that malnutrition rates remain high, with stunting among under-five 

children at 21% in 2014, while child wasting and underweight stood at 8% and 6% respectively 

[9], [17]. The prevalence of wasting (8.1%) suggests acute malnutrition, which may be attributed 

to seasonal food shortages, infections, or inadequate healthcare access. These findings underscore 

the need for sustainable nutritional programs that emphasize both dietary diversity and early 

childhood healthcare services [16].   

Stunting, a key indicator of chronic malnutrition, reflects prolonged inadequate dietary 

intake and recurrent infections during early childhood. A recent study in Upper Egypt reported 

comparable stunting rates, highlighting significant regional nutritional disparities that necessitate 

targeted interventions. Research by Gamal et al. (2023) [18].  
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further emphasized the impact of malnutrition on child health, revealing a high prevalence 

of undernutrition among under-five children with pneumonia, which worsened clinical outcomes 

and increased in-hospital mortality. Additionally, Elmighrabi et al.  (2025)  [19] reported stunting 

prevalence rates of 24.8% in children aged 0–23 months, 24.3% in children aged 24–59 months, 

and an overall rate of 24.5% in children aged 0–59 months, reinforcing the need for early 

nutritional interventions to mitigate long-term health consequences. The Global Nutrition Report 

(2022) [20]  indicates that Egypt has made no progress towards achieving the target for stunting, 

with 22.3% of children under five affected, and 9.5% affected by wasting.    

In contrast to undernutrition, this study also identified a notable prevalence of 

overnutrition, with 11.3% of children classified as overweight or obese. This trend aligns with 

broader shifts observed in Egypt and other low- and middle-income countries (LMICs), where 

increased consumption of energy-dense, nutrient-poor foods is driving childhood obesity [21].  

The coexistence of undernutrition and overnutrition within the same population, known as 

the 'dual burden of malnutrition,' presents a critical public health challenge requiring urgent 

attention. Similar trends have been documented in Egypt where childhood obesity has been linked 

to higher intake of processed foods and reduced physical activity levels [22], [23]. Additionally, a 

growing body of evidence indicates that childhood overweight and obesity are rising more rapidly 

in North Africa, particularly in Egypt, compared to most Middle Eastern countries [24]. The 2022 

Global Nutrition Report [20] further underscores this concern, revealing that 15.7% of Egyptian 

children under five are overweight, with projections indicating that this figure may continue to rise 

unless immediate preventive measures are taken. 

A recent study on the prevalence and determinants of childhood obesity in Egypt reported 

that approximately one in six (17%) children under five were overweight or obese [24].  This 

alarming trend necessitates comprehensive, multi-sectoral interventions, including preschool-

based nutrition education, regulatory policies restricting the marketing of unhealthy foods to 

children, and community-driven initiatives to promote physical activity. Addressing both 

undernutrition and the escalating obesity epidemic requires an integrated approach, combining 

public health strategies, policy reforms, and community engagement to foster sustainable 

improvements in child nutrition. 

This study found no significant sex-based differences in anthropometric indices, although 

males exhibited slightly lower growth indicators than females. This is consistent with previous 

pooled analysis of data from 33 longitudinal cohorts from low- and middle-income 

countries suggesting that male children may be more vulnerable to growth faltering due to higher 

metabolic demands and differential care practices [25].  However, the lack of statistically 

significant differences suggests that broader environmental and socioeconomic factors likely have 

a more pronounced impact on child nutrition in this setting. Future research should explore gender-

related feeding practices and access to healthcare services to further understand these subtle 

differences.  
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The findings of this study highlight the urgent need for targeted public health strategies to 

address both undernutrition and the childhood obesity. Government-led programs should focus on 

improving maternal nutrition, promoting breastfeeding and complementary feeding practices, and 

ensuring the availability of diverse, affordable, and nutrient-rich foods. Additionally, school-based 

interventions aimed at reducing childhood obesity through improved dietary education and 

increased physical activity should be prioritized. Collaborative efforts between policymakers, 

healthcare providers, and community organizations are essential to creating sustainable solutions 

for improving child nutrition in Egypt [9]. 

Study Strengths 

 This study employed a year-round data collection approach, ensuring comprehensive 

assessment of seasonal variations in food availability and disease prevalence. Unlike single 

time-point studies, this methodology provides a more accurate reflection of nutritional status 

fluctuations. Additionally, Aswan City serves as a representative setting for Upper Egypt, with 

comparable socio-demographic and environmental conditions, enhancing the generalizability 

of findings to similar populations across the region. 

Study Limitations 

 Despite its strengths, this study has certain limitations. The cross-sectional design prevents 

establishing causal relationships between nutritional status and its determinants. Longitudinal 

studies would provide deeper insights into growth patterns and risk factors over time. 

 While anthropometric measurements such as weight, height, BMI, and MUACZ effectively 

assess nutritional status, they do not capture micronutrient deficiencies or other underlying 

health conditions. Future research incorporating biochemical assessments of nutritional 

biomarkers would enhance the comprehensiveness of evaluations. 

 Furthermore, socioeconomic factors, including household income, parental education, and 

healthcare access, were not extensively explored. Given their critical role in child nutrition, 

future studies should integrate these variables for a more holistic understanding. 

 Despite these limitations, this study provides valuable data that can inform public health 

policies and targeted interventions aimed at improving childhood nutrition in Egypt. 

Conclusion:  

This study highlights the nutritional status of children aged 1–under 5 years in Aswan City, Egypt. 

While most children fall within normal anthropometric ranges, undernutrition remains a concern, 

and childhood obesity is on the rise. Addressing this dual burden requires integrated public health 

strategies, including policy reforms, community engagement, and evidence-based interventions. 

Future research should prioritize longitudinal studies to assess the impact of current nutritional 

programs and identify evolving trends and determinants of child malnutrition. 

 



 Assessment of Nutritional Status among Children Aged 1–under 5 years old in Aswan 

city, Egypt 
SEEJPH Volume XXVI, S2, 2025, ISSN: 2197-5248; Posted:03-02-2025  

1877 | P a g e  
 

Acknowledgments: 

 The authors sincerely appreciate the participation of the children and their families in this study. 

We also extend our gratitude to the dedicated nursing staff at the study sites for their invaluable 

support in data collection. 

Conflict of Interest Statement:  

The authors declare no conflicts of interest related to this study. 

 

Refrencess 

  
[1] WHO, “Fact sheet Official information-Malnutrition” World Health Organization 2024. Available: 

https://www.who.int/news-room/fact-sheets/detail/malnutrition? gad_source= 1&gclid =Cj0KCQjw_-

GxBhC1ARIsADGgDjslWpwarK-Yx6fqaqXiDgYa2TbOp_JOrJ2xdFXigZApB3q9CMmboaAnGn 

EALw_wcB#. [Accessed: Jun. 2024]. 

 

[2] Adepoju AA, Allen S. Malnutrition in developing countries: nutrition disorders, a leading cause of ill health in 

the world today. Paediatrics and Child Health. 2019 Sep 1;29(9):394-400. 

doi:.https://doi.org/10.1016/j.paed.2019.06.005. 

 

[3] Ijaiya, M.A., Anjorin, S. and Uthman, O.A., 2024. Quantifying the increased risk of illness in malnourished 

children: a global meta-analysis and propensity score matching approach. Global health research and 

policy, 9(1), p.29. doi: 10.1186/s41256-024-00371-0. 

 

[4] UNICEF, “Fed to Fail? The Crisis of Children’s Diets in Early Life. 2021 Child Nutrition Report,” United 

Nations Children’s Fund, York, 2021. Available: file:///C:/Users/hp/Downloads/Fed-to-Fail-FULL-REPORT-

Child-Nutrition-Report-2021-FINAL. [Accessed: Oct. 2024]. 

 

[5] Herbst CH, Elshalakani A, Kakietek J, Hafiz A, editors. Scaling up nutrition in the Arab Republic of Egypt: 

investing in a healthy future. Int. Dev. Focus, Washington, DC: World Bank Publications; 2020 Nov 26. doi: 

10.1596/978-1-4648-1467-9. 

 

[6] de Onis M, Borghi E, Arimond M, Webb P, Croft T, Saha K et al. Prevalence thresholds for wasting, overweight 

and stunting in children under 5 years. Public Health Nutrition. 2018;1-5. doi:10.1017/S1368980018002434. 

[7] UNICEF, WHO, and International Bank for Reconstruction and Development, “Levels and trends in child 

malnutrition: UNICEF/WHO/World Bank Group Joint Child Malnutrition Estimates: Key findings of the 

2023 edition,” 2023. Available: file:///C:/Users/hp/Downloads/JME-2023-Levels-and-trends-in-child-

malnutrition.pdf. [Accessed: Nov. 2024]. 

 

[8] UNICEF, “United Nations Children’s Fund’s framework for the causes of child malnutrition,” United Nations 

Children’s Fund, 2018. Available: https://www.unicef.org/egypt/nutrition# :~:text=Malnutrition 

%20rates%20remain%20high %20particularly,8%20and %206% 20percent %20respectively. [Accessed: 

Jun. 2024]. 

[9] World Food Programme (WFP) Egypt. 2023. World Food Programme. Available: 

https://www.wfp.org/countries/egypt. [Accessed: Nov. 2024]. 

 

[10] Kasiulevičius V, Šapoka V, and Filipavičiūtė R. Sample size calculation in epidemiological studies. 

Gerontologija. 2006;7(4):225-31. 

https://www.who.int/news-room/fact-sheets/detail/malnutrition?%20gad_source=%201&gclid%20=Cj0KCQjw_-GxBhC1ARIsADGgDjslWpwarK-Yx6fqaqXiDgYa2TbOp_JOrJ2xdFXigZApB3q9CMmboaAnGn%20EALw_wcB
https://www.who.int/news-room/fact-sheets/detail/malnutrition?%20gad_source=%201&gclid%20=Cj0KCQjw_-GxBhC1ARIsADGgDjslWpwarK-Yx6fqaqXiDgYa2TbOp_JOrJ2xdFXigZApB3q9CMmboaAnGn%20EALw_wcB
https://www.who.int/news-room/fact-sheets/detail/malnutrition?%20gad_source=%201&gclid%20=Cj0KCQjw_-GxBhC1ARIsADGgDjslWpwarK-Yx6fqaqXiDgYa2TbOp_JOrJ2xdFXigZApB3q9CMmboaAnGn%20EALw_wcB
https://www.unicef.org/egypt/nutrition# :~:text=Malnutrition %20rates%20remain%20high %20particularly,8%20and %206% 20percent %20respectively
https://www.unicef.org/egypt/nutrition# :~:text=Malnutrition %20rates%20remain%20high %20particularly,8%20and %206% 20percent %20respectively
https://www.wfp.org/countries/egypt?utm_source=chatgpt.com


 Assessment of Nutritional Status among Children Aged 1–under 5 years old in Aswan 

city, Egypt 
SEEJPH Volume XXVI, S2, 2025, ISSN: 2197-5248; Posted:03-02-2025  

1878 | P a g e  
 

 

[11]  Cashin, K., and Oot, L. Guide to Anthropometry: A Practical Tool for Program Planners, Managers, and 

Implementers. FHI 360/FANTA 2018.  Available: https://www.fantaproject.org /tools /anthropometry-guide. 

[Accessed: Dec. 2024]. 

 

 [12] World Health Organization.& UNICEF (2019): Recommendations for data collection, analysis and reporting 

on anthropometric indicators in children under 5 years old. Geneva: World Health Organization and the 

United Nations Children’s Fund (UNICEF), 2019. Licence: CC BY-NC-SA 3.0 IGO. Available: 

file:///C:/Users/hp/Downloads/Anthropometry-children-under-5-guidance-English _2019.pdf. [Accessed: 

Sep. 2024]. 

 

[13] WHO, “WHO child growth standards: length/height-for-age, weight-for-age, weight-for-length, weight-for-

height and body mass index-for-age: methods and development,” Multicentre Growth Reference Study 

Group, World Health Organization, Geneva, 2007. Available: https://www.who.int/tools/child-growth-

standards/who-multicentre-growth-reference-study. [Accessed: Sep. 2024]. 

 

[14] CDC. CDC Growth Charts for the United States: Methods and Development. National Center for Health 

Statistics 2010. Available: https://www.cdc.gov/growthcharts/cdc-growth-charts.htm. [Accessed: Aug. 2024]. 

 

[15] WHO, “WHO Anthro (version 3.2.2): Software for assessing growth and development of the world's 

children,” World Health Organization, Geneva, 2011. Available: https://www.who.int/tools/child-growth-

standards/software. [Accessed: Aug. 2024]. 

 

[16]  UNICEF. Drivers of Dietary Diversity and Malnutrition Trends Among Egyptian Childldren. United Nations 

Children’s Fund, 2022.  Available: https://www.unicef.org/ egypt/ media /10931/ file/ 

Drivers%20of%20Dietary%20Diversity% 20and%20Malnutrition %20Trends% 20among 

%20Egyptian%20Children.pdf?utm_source=chatgpt.com. [Accessed: Dec. 2024]. 

 

[17]  Ministry of Health and Population. 2015 Egypt Health Issues Survey (EHIS), October 2015. In collaboration 

with: El Zanaty and Associates, USAID, UNFPA and UNICEF. At: 

https://www.unicef.org/egypt/sites/unicef.org.egypt/files/2018-04/eg_EHIS_2015_en.pdf. [Accessed: Dec. 

2024]. 

 

[18] Gamal Y, Mahmoud AO, Mohamed SAA, I Mohamed J, Raheem YFA. Prevalence and impact of malnutrition 

on outcomes and mortality of under-five years children with pneumonia: a study from Upper Egypt. Eur J 

Pediatr. 2023 Oct;182(10):4583-4593. doi: 10.1007/s00431-023-05138- 

[19] Elmighrabi NF, Fleming CA, Agho KE. Concurrent stunting among under-five children in Egypt. 

F1000Research. 2025 Jan 3;14:15. (https://doi.org/10.12688/f1000research.159168.1) 

 

[20] Global Nutrition Report  2022. At: https://globalnutritionreport.org/resources/nutrition-

profiles/africa/northern-africa/egypt/?utm_source=chatgpt.com. [Accessed: Dec. 2024]. 

 

[21] Popkin BM, Ng SW. The nutrition transition to a stage of high obesity and noncommunicable disease 

prevalence dominated by ultra-processed foods is not inevitable. Obes Rev. 2022 Jan;23(1):e13366. doi: 

10.1111/obr.13366.  

 

[22] Hassan NE, El-Masry SA, Farid T, Khalil A (2016): Influence of Parental and Some Demographic 

Characteristics on Overweight/Obesity Status among a Sample of Egyptian Children. Open Access 

Macedonian Journal of Medical Sciences, 4: 342-347. doi: 10.3889/oamjms.2016.088. 

 

 

https://www.fantaproject.org/
file:///C:/Users/hp/Downloads/Anthropometry-children-under-5-guidance-English%20_2019.pdf
https://www.who.int/tools/child-growth-standards/who-multicentre-growth-reference-study
https://www.who.int/tools/child-growth-standards/who-multicentre-growth-reference-study
https://www.cdc.gov/growthcharts/cdc-growth-charts.htm
https://www.who.int/tools/child-growth-standards/software
https://www.who.int/tools/child-growth-standards/software
https://www.unicef.org/%20egypt/%20media%20/10931/%20file/%20Drivers%20of%20Dietary
https://www.unicef.org/%20egypt/%20media%20/10931/%20file/%20Drivers%20of%20Dietary
https://www.unicef.org/egypt/sites/unicef.org.egypt/files/2018-04/eg_EHIS_2015_en.pdf
https://www.unicef.org/egypt/sites/unicef.org.egypt/files/2018-04/eg_EHIS_2015_en.pdf
https://www.unicef.org/egypt/sites/unicef.org.egypt/files/2018-04/eg_EHIS_2015_en.pdf
https://doi.org/10.12688/f1000research.159168.1
Global%20Nutrition%20Report
https://globalnutritionreport.org/resources/nutrition-profiles/africa/northern-africa/egypt/?utm_source=chatgpt.com
https://globalnutritionreport.org/resources/nutrition-profiles/africa/northern-africa/egypt/?utm_source=chatgpt.com


 Assessment of Nutritional Status among Children Aged 1–under 5 years old in Aswan 

city, Egypt 
SEEJPH Volume XXVI, S2, 2025, ISSN: 2197-5248; Posted:03-02-2025  

1879 | P a g e  
 

[23] Hamed, A. M., Hassan, A. E. A., Younis, M. M. S., & Kamal, A. M. M. (2019). Prevalence of obesity and 

overweight among primary schools children in Qena, Egypt. The Egyptian Journal of Hospital 

Medicine, 77(2), 4899-4905. doi: 10.21608/ejhm.2019.47456. 

 

[24] Osei Bonsu E, Addo IY. Prevalence and correlates of overweight and obesity among under-five children in 

Egypt. Front Public Health. 2022 Dec 14;10:1067522. doi: 10.3389/fpubh.2022.1067522. 

 

[25] Mertens A, Benjamin-Chung J, Colford JM Jr, Coyle J, van der Laan MJ, Hubbard AE, Rosete S, Malenica 

I, Hejazi N, Sofrygin O, Cai W, Li H, Nguyen A, Pokpongkiat NN, Djajadi S, Seth A, Jung E, Chung EO, 

Jilek W, Subramoney V, Hafen R, Häggström J, Norman T, Brown KH, Christian P, Arnold BF; Ki Child 

Growth Consortium. Causes and consequences of child growth faltering in low-resource settings. Nature. 

2023 Sep;621(7979):568-576. doi: 10.1038/s41586-023-06501-x.. 

 

 

https://dx.doi.org/10.21608/ejhm.2019.47456

