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Abstract: 
Background: Child malnutrition is one of the most serious and least addressed health 
problems in the world and in Saudi Arabia. Continuous nutritional assessment of the 
vulnerable groups especially children is very important for the evaluation of health and 
nutritional status besides the result of evaluation may be a base for future Planning, 
prevention and control programs of the nutritional problems. Healthy nutrition is a necessary 
for people mental health, because of that nutritional habits effect on school performance. 
The study aimed: To assess the nutritional status and to identify the associated risk factors 
of malnutrition among children in primary healthcare centers in Saudi Arabia. 
Materials and Methods: A cross-sectional study conducted among 341 children aged (6-12) 
years in primary healthcare centers in Makkah, Saudi Arabia. The assessment done by filling 
questionnaire about socio-demographic data, clinical examination, laboratory tests for 
hemoglobin detection and stool examination for all children. 
Results: Underweight was present in 21.9% of cases, whereas stunting was present in 21.4% 
of cases. The frequency of hair lice was 10.9%, parasitosis was 32.8%, and anemia was 53.1%. 
The findings showed a substantial correlation between stunting and poor socioeconomic 
class, parasitosis, and underweight. Anemia, parasitosis, and low socioeconomic status were 
all substantially correlated with underweight. 
Conclusion and Recommendations: The findings of the current study demonstrated a high 
frequency of malnutrition in children, which is strongly linked to parasitosis and anemia. 
Therefore, we advise highlighting the significance of anemia and parasitosis screening 
programs, with a particular emphasis on schoolchildren. 
Keywords: Malnutrition; Anemia; Parasitosis. 

Introduction: 

Malnutrition among school-age children is a serious worldwide health issue that has a 

significant impact on the prospects and general well-being of these susceptible groups (1). 

Despite global efforts, the landscape of child malnutrition continues to evolve, marked by 

disparities and persistent threats to children and adolescents in developing nations (1, 2). 

Malnutrition is an inadequate or imbalanced intake of essential nutrients and it consists of both 

under nutrition and over nutrition (3). Malnutrition encompasses both under nutrition, 

characterized by an insufficient intake of essential nutrients leading to deficiencies, and over 

nutrition, marked by excessive consumption often resulting in obesity and related health issues 
(3). 
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It reflects a spectrum of dietary imbalances that can have profound impacts on health and 

wellbeing. Its challenges compromise health, educational attainment, and overall human 

development (4-6), acting as a formidable barrier to achieving Sustainable Development Goals 

(SDGs), particularly those related to health, education, and poverty alleviation (2, 7). The public's 

mental health depends on eating a healthy diet, which also has an impact on academic 

achievement. Accordingly, several studies of the pediatric age group have found a substantial 

correlation between high consumption of sugar, fat, and fast food meals and poor academic 

achievement as well as numerous disorders like metabolic disease (8, 9). These days, it's typical 

to skip one major meal, like breakfast. Breakfast is crucial for people's cognitive development, 

learning, and skill acquisition since it provides them with a variety of vital micronutrients, such 

as vitamins, glucose, and others, which are crucial for the health of the brain and the caliber of 

its power and functions (10). 

The World Health Organization has previously recommended that health professionals 

be encouraged to actively participate in promoting robust nutritional activities and that nutrition 

care be provided. In their communities, general practitioners (GPs) offer individuals and 

families comprehensive medical care. As a result, GPs interact with individuals, and patients 

anticipate receiving health information from their doctors (11, 12). A child's school age is a 

dynamic time for both their physical and mental development. It spans the years 6–12, when 

childhood development is most active. Schoolchildren are particularly vulnerable to a number 

of health issues, including parasitosis, non-communicable diseases, and malnutrition (13). 

Malnutrition in children is seen as a serious public health issue in developing nations, 

impacting not only the physical health of the kid but also their social, emotional, and spiritual 

well-being (14). A state of malnutrition is characterized by an excess or shortage of calories, 

protein, and other nutrients that has quantifiable negative impacts on bodily processes and 

overall health (15). Over 200 million school-age children worldwide suffer from stunting and 

underweight. More than one billion school-age children will have psychological and physical 

developmental disabilities by 2020 (16). About 48% of school-age children in underdeveloped 

nations are underweight, and 52% are stunted (17, 18). 

Another significant public health issue is anemia, which is defined as a condition when 

the hemoglobin concentration is below normal. Children's motor and cognitive development 

suffers, and adults become less productive at work (19). Almost a quarter of the world's 

population suffers from anemia. There are notable differences in its incidence by sex and age. 

It affects about 47% of preschool children, 42% of pregnant women, 30% of non-pregnant 

women, and 25% of school aged children (20). About 3.5 billion people worldwide are afflicted 

by parasitosis, of whom 300 million are symptomatic and 50% are schoolchildren. It is also 

regarded as a serious public health issue (21). The growth and hemoglobin levels of youngsters 

are both impacted by parasites. Intestinal parasites primarily afflict school-age children, who 

also experience the highest morbidity rates from these parasites (22). 

They experience the highest prevalence of parasite infections, which manifest mostly as 

malnutrition, low appetite, food indigestion; mal-absorption, growth retardation, and anemia. 

Malnutrition and parasitosis anemia together have detrimental effects on a child's growth and 

development (23). Therefore, the assessment of nutritional status is essential for making 

development towards improving overall health of the school age children (24). The aim of this 

study is to assess the nutritional status and to identify the associated risk factors of malnutrition 

among children in primary healthcare centers in Saudi Arabia. 

Materials and Methods: 

A Cross sectional study was conducted in primary healthcare centers in Makkah, Saudi 

Arabia from January to October 2024. The age range for inclusion was 6–12 years old. Children 

with long-term conditions that impact their development, such as diabetes mellitus, thyroid 

disorders, renal disorders, or congenital heart disease, were excluded. Additionally, children 

under the age of six or older than twelve, as well as those using iron supplements or anti- 

parasitic drugs at the time of the trial, were not allowed to participate. Convenient sample 

among 341 children aged from 6 to 12 years was obtained. 
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The data were collected by three methods: structural questionnaire, clinical examination and 

laboratory investigations. Structural questionnaire includes: first part was socio- 

demographic and socioeconomic data (age, sex, order of birth, family number, number of 

rooms, parents education and occupation, household income) using questionnaire developed 

by El Gilany et al., (2012) (25). Second part was dietary habits and feeding pattern were 

obtained through adopted questionnaire from Mt (Mount) Washington pediatric hospital 

Feeding day treatment program family questionnaire (validation was done by translation and 

back translation and revision by three experts). Dietary habits were studied depending on 

questions addressed as regard daily and weekly consumption of the common food groups (26). 

Food types which assessed were (dairy milk products, egg, meat, fish, starchy food, oily food, 

fruit and vegetables, fresh fruit juice and junk foods). The frequency of consumption of each 

food item was counted as follow: Never (no time/week), sometimes (1-2/ week), usually (3- 

4/week), regularly (every day). 

Clinical examination includes: General examination for the presence of Pallor, 

jaundice, organomegally, abdominal pain, itching, nails clubbing, palpitation, and headache. 

Hair examination for hair lice presence; Anthropometric measures: Body weight and height 

were measured. Children weights were recorded by using scale to the nearest 0.1 kilogram (Kg). 

Children were told to wear light clothes and no shoes. Heights were measured to 0.1centimeters 

(Cm) with a wooden stadiometer placed on a flat surface. Laboratory investigations: Include 

(blood examination for Hb detection and stool analysis). 

Pilot study was carried out on 10 % of study sample attending in primary healthcare 

centers in Makkah, Saudi Arabia to test the questionnaire with the most appropriate terms (as 

regard understanding, consistency and clarity), It also helped estimation of the time needed for 

data collection. Those children were excluded from the main study sample. The time needed 

for filling the questionnaire ranged from (10 to15) minutes. Each selected children was 

interviewed in private room to fill the questionnaire and to be examined clinically, after that the 

samples were taken to the lab for doing tests. An official permission was obtained from ethical 

committee of the primary healthcare centers. 

Discussion had been taken with the directors of primary healthcare centers regarding 

the purpose and the contents of the data collection tools, and permission was obtained to 

conduct the study. Children and their parents (guardian) were informed about the objective of 

the study; they had the right to accept or refuse to participate in the study. An informed written 

consent was obtained from the parents (guardian). 

Data were checked, entered and analyzed using SPSS version 28 for data processing. 

The data were presented as frequency and tables. The independent t –test was used to examine 

the difference in quantitative data. Chi Square test or Fishers exact test, (which over 

appropriate) was used to examine the differences for qualitative data. Univar ate logistic 

regression analysis had been used to clarify the independent variables that are significantly 

related to the outcomes (anemia, parasitic infestation, underweight and stunting) between the 

children who were involved in the study. ORS (odds ratio) and CIs (confidence intervals) were 

calculated. For all above-mentioned statistical tests done, the threshold of significance was 

fixed at 5% level (P-value) when; P value of > 0.05 indicates non- significant results. P value 

of < 0.05 indicates significant results. 

Calculation and scoring of the socioeconomic level was based on the modified social 

score for family social leveling (Modified by El-Gilany et al., 2012) and had been classified 

into: High social state: Score (63) or more, Moderate social state: Score (43-62), Low social 

state: Score (22-42), Very low social state: Score (0-21). To assess nutrition status of the 

students, anthropometric measurements were used. Weight, height and age data were used for 

calculation Z-score. The obtained values were assessed with reference to the (WHO/NCHS) 

World Health Organization/ National Center for Health Statistics (27). Underweight defined as 

weight for age less than 2SD, While stunted defined as height for age less than 2SD. Students 

older than 10 years (NO= 113) defined as body mass index for age ( BMI/A) z- 

scores{underweight(<-2SD) or obese (>+2SD)}. Students were classified as anemic if 

hemoglobin concentration was less than 11.5g/dl (28). 
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Results 

Table (1) shows that the mean age of the studied group was (9.1±2) ranged from (6-12), 

(50.1%) of them are females and (80.1%) are of moderate social class. 

Table (1): Socio-demographic characteristics of the studied group (341): 

Variable 
The studied group(341) 

 

Age (years): 

mean ± SD 9.1±2 

Range (6-12) 

Median 9 

Variable NO (341) % 

Age group   

6-9years 184 53.9% 

>9 years 157 46.1% 

Sex 

Male 170 49.9% 

Female 171 50.1% 

Socio-economic class 

Low 43 12.6% 

Moderate 273 80.1% 

High 25 7.3% 

SD: Standard deviation No: 

Number 

Table (2) shows that the prevalence of stunting and underweight in the study group 

was (21.4%) and (21.9%) respectively, Anemia prevalence was 53.1%, parasitosis prevalence 

was 32.8%, while hair lice prevalence was 10.9%. 

Table (2): Prevalence of Stunting, Underweight, Anemia, Parasitosis and Hair lice in the 

studied group (341) 
Variable NO(341) % 

Stunting 

No 268 78.6% 
Yes 73 21.4% 

Weight 

Normal 257 75.4% 

Underweight 75 21.9% 

Overweight 9 2.6% 

Anemia 

No 160 46.9% 
Yes 181 53.1% 

Parasitosis 

Absent 229 67.2% 

Present 112 32.8% 

Hair lice 

Absent 304 89.1% 
Present 37 10.9% 

NO: Number 
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Table (3) shows that the underweight, parasitosis and socio-economic level were the significant 

predictor risk factors for stunting in the studied group. 

Table (3): Uni-variate analysis (Logistic regression) for the potential risk factors for stunting 

in the studied group (341) 

 

 

Variable 

Stunting 
 

 

Prevalence 

 

Odds 

Ratio 

 

 

CI 

 

 

p-value 
 

No 

Age 

6-9 
9-12 

   1.1   

184 
157 

30 
43 

16.3 
27.4 

 (0.3-5.3)  

  0.6 

Sex 

Male 

Female 

170 

171 

50 

23 

29.4 

13.5 

0.5   

 (0.4-5.5) 0.9 

Socio-economic leve 

Moderate and high 

Low 

   2.6   

298 
43 

63 
10 

21.1 
42.9 

 (1.6-4.8) 0.003* 

Anaemia 

Absent 

Present 

   1.6   

160 
181 

29 
44 

18.1 
24.3 

 (1.1-6.7) 0.4 

parasitosis 

Absent 

Present 

   3.1   

229 
112 

51 
22 

22.3 
59.4 

 (1.2-4.2) 0.005* 

Hair lice 

Absent 

Present 

   1.5   

304 
37 

36 
37 

11.8 
100.0 

 (0.7-5.8) 0.09 

Underweight 

Absent 

Present 

   7.3   

266 
75 

8 
65 

3.1 
86.7 

 (1.2-3.4) 0.001** 

NO: Number 

CI: Confidence Interval 

Table (4) shows that the underweight was found to be high among students aged below 

9, male students and those of low socioeconomic class. 

Table (4): Comparing weight as regard socio-demographic characteristics of the studied group 

(341) 
 

Weight  

Total 

NO % 

χ² 

 

p-value Normal 

No(257 ) % 
Underweight 
No (75) % 

Over-weight 
No (9) % 

Age 

6-9years 152 82.6  29 15.8  3 1.6 184 100% 11.4 

>9years 105 66.9  46 29.3  6 3.8 157 100% 0.003* 

Sex 

Male 126 74.1  42 24.7  2 1.2 170 100% 8.1 

Female 131 83.4  33 19.3  7 4.1 171 100% 0.02* 

Socio-economic level 

Low 31 72.1 9  20.9 3  7.0 43 100% 11.6 

Moderate 202 74.0  66 24.2  5 1.8 273 100% 0.02* 

High 24 96.0  0.0 0.00  1 4.0 25 100%  
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*Statistically significant difference (P ≤ 0.05) 

NO: Number 

Table (5) shows that the stunting, anemia and parasitic infestation were significantly related to 

underweight. 

Table (5): Comparing weight as regard stunting, anemia, parasitosis and hair lice in the studied 

group (341): 
 Normal 

No(257 
) 

 

% 
Underweight 
No (75) % 

Over-weight 
No (9 ) % 

Total 

N0(341) % 
χ² 

 

p-value 

Stunting 
207 77.2 52 19.4 9 3.4 

 
268 

 
100% 

 

6.8 

 

 
0.03* 

Absent 

Present 50 68.5 23 31.5 0.0 0.00 73 100% 

Anemia 
134 83.7 20 12.5 6 3.8 

 
160 

 
100 % 

 

16.6 

 

 
0.001** 

Absent 

Present 123 68.0 55 30.3 3 1.7 181 100% 

Parasitosis 
183 79.9 38 16.6 8 3.5 

 
229 

 
100 % 

 

13.8 

 

 

 
0.001** 

Absent 

Present 74 66.1 37 33.0 1 0.9 112 100 % 

Hair lice 
231 76 64 21.1 9 2.9 

 
304 

 
100 % 

 

2.3 

 

 
0.3 

Absent 

Present 26 70.3 11 29.7 0.0 0.00 37 100 % 

* *Statistically highly significant difference (P ≤ 0.001) NO: Number 

Table (6) shows that the highly daily consumed food staff by the studied group is 

starchy food (94.7%) followed by oily food (74.7%) , junk foods (73.6%) then fruit and 

vegetables(50.1%). 

Table (6): Food pattern among the studied group (341) 
Food staff No % 

Dairy milk products 

Every day 133 39 

Usually (3-4/week) 145 42.6 

Sometimes (1-2/week) 54 15.8 

Never 9 2.6 

Meat 

Every day 00 00 

Usually (3-4/week) 98 28.7 

Sometimes (1-2/week) 241 70.7 

Never 2 0.6 

Fish 

Every day 00 00 

Usually (3-4/week) 17 4.5 

Sometimes (1-2/week) 273 80 

Never 51 15.5 

Fruit and vegetables 

Every day 171 50.1 

Usually (3-4/week) 151 44.3 

Sometimes (1-2/week) 17 5 

Never 2 0.6 

Starchy food (rice,macron,etc)   
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Every day 323 94.7 

Usually (3-4/week) 13 3.8 

Sometimes (1-2/week) 5 1.5 

Never 0 0 

Oily food 

Every day 255 74.7 

Usually (3-4/week) 73 21.4 

Sometimes (1-2/week) 7 2.1 

Never 6 1.8 

Junk foods 

Every day 251 73.6 

Usually (3-4/week) 83 24.3 

Sometimes (1-2/week) 5 1.5 

Never 2 0.6 

Discussion 

All types of childhood malnutrition are serious health issues that are linked to a high 

death rate in children under five and a loss of years of healthy adult life (29). The total frequency 

of stunting and underweight in children varies greatly among nations, despite the fact that it is 

most common in underdeveloped nations (18).The current investigation was carried out in 

Makkah, Saudi Arabia, at basic healthcare facilities. The cumulative deficient growth linked to 

long-term causes such insufficient food intake and poor health conditions brought on by 

recurring infections, an unpleasant environment, low socioeconomic position, and poor 

cleanliness is known to be measured by stunting (27). 

In Egypt, data shows that there has been an increase in the stunting prevalence among 

children from 17.6% to 28.9% in recent years (30). Saudi Arabia is 'on course' to meet the target 

for stunting, with 9.3% of children under 5 years of age affected, which is lower than the average 

for the Asia region (21.8%). There is insufficient data to assess the progress that Saudi Arabia 

has made towards achieving the target for wasting; however, the latest prevalence data shows 

that 11.8% of children fewer than 5 years of age are affected. This is higher than the average 

for the Asia region (8.9%) and among the highest in the world. The prevalence of overweight 

children under 5 years of age is 6.1% and Saudi Arabia is 'off course' to prevent the figure from 

increasing (31). 

In the present study, prevalence of stunting is 21.4%, which is less than what was stated 

in a survey conducted earlier study that was 34.2% (30). It was also less than what was reported 

in a survey conducted Abdel Aziz et al., (2015) (18) the prevalence of the stunted children was 

53.2%. Underweight is usually used as a composite indicator to reflect both acute and chronic 

under nutrition, However it can't differentiate between them. In the present study, underweight 

prevalence is 21.9% which is higher than what was reported from estimated data where 

underweight prevalence was 10.0% and 3.4% respectively (18, 32). This difference may be the 

result from the fact that the population studied included both urban and rural areas with different 

socio-demographic characteristics than what is recorded in the present study. 

A study was conducted in rural region in India estimated that the prevalence of stunting 

was 32% and underweight was 70% (33). In Turkey, only 5.7% of children were stunted (34). In 

Nigeria, the prevalence of stunting and underweight was 17.4%, 19.8% respectively, among 

children. This difference can be the result of their social, demographic, economic, nutritional 

intake, and culture differences between them (35). The present study estimated that 53.1% of the 

examined children were anemic. Although anemia prevalence is high, it is less than what was 

reported in a survey conducted earlier; where the prevalence of anemia was (59.3%) (36). 

This finding is higher than other related studies done in developing countries. In Uganda, more 

than one third of the children were anemic (29). It was (35.8%) among Saudi Arabia female aged 

6-12 years and (36.4%) among Vietnamese school age children (37). The high prevalence 

reported in the present study may be related to high rate of parasitic infection and poverty 

between the study population that result in poor access to adequate diet and proper health care. 
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The prevalence of parasitosis in current study is (32.8%). This is similar to data reported 

from a survey among children in Egypt where prevalence of intestinal parasitic infection was 

37% (38). On contrast, the prevalence of parasitic infection among children in Gondar, Ethiopia 

was lower than our results (22.7%) (39). Differences in behavioral, hygienic, environmental or 

climatic conditions may be the cause of variations in the prevalence of infection. The present 

study showed that parasitosis (stunting is more 3.1 time in children with parasitosis), 

underweight (stunting is more 7.3 time in underweight students) and socioeconomic class 

(stunting is more 2.6 time in low Socioeconomic class) were the most significant predictor of 

stunting. This is in contrast with previous studies in Egypt, China, Peru and Tanzania, which 

demonstrated that parasitosis was the only significant predictor of stunting (23). 

The results showed that children above age of 9 years were more stunted than those < 9 

years but with no statistical significance. This is in agreement with previous studies (23). This is 

may be due to inadequate nutrient intake and increase requirement because of increase growth 

rate. In relation to gender, our findings revealed that there is no significant difference reported 

in stunting prevalence, while underweight was significantly higher in males (24.7%) than 

females (19.3%). These results are similar to the EDHS one (Egypt Demographic and Health 

Survey), which was conducted on the never-married female, male youth and young adults (10 

-19 years). The EDHS study showed that males (5.0%) were more underweight than females 

(3.0%) in the age group (10–19 years), with higher prevalence in rural areas (40). 

However, in another survey it has been reported that females were more underweight 

than males (30). Bhargava et al., (2015) (41) reported that females were more stunted and 

underweight than males especially in rural schools in India. This may be explained by the 

cultural preference of boys over girls in rural areas which might translate into a better chance 

for adequate food. The results showed that underweight was high among students of low 

socioeconomic class. It is found to be significantly associated with anemia (30.3 of anemic 

children are underweight). Parasitosis results in poor appetite and decrease food intake leading 

to decrease the growth rate (23). This is in agree with the result of the present study where 

underweight is significantly associated with parasitosis (33.0 of students with parasitosis are 

underweight). 

The finding of this study showed that the contribution of starchy foods, oily food and 

junk foods was higher than that of dairy milk products, meat, fish, fruits and vegetables; this is 

in agreeing with a study conducted in Nigeria, where starchy food was the major stable food of 

the people. That’s may be due to lack of nutritional knowledge of the students, high price of 

food and low/moderate socioeconomic status. Such scenario could impact on the children's 

nutritional status (42). In this regard, the nutritional status of children in the developing countries 

should be emphasized for the improvement of health of children in the coming generation. 

Conclusion 

The results of the current study demonstrated a high frequency of stunting and 

underweight in children, which is strongly linked to anemia and parasitosis. Anemia, 

parasitosis, and school-age children's anthropometric status are positively correlated. Therefore, 

we advise highlighting the significance of anemia and parasitosis screening programs (early 

diagnosis and treatment even being symptomatized).Malnutrition and anemia control programs 

in low- and middle-income countries can also include health education, good nutritional 

knowledge, personal hygiene, a safe water supply, good sanitation, and school feeding 

programs that include micronutrient supplements and feeding. 
References: 

1. UNICEF Global Nutrition Report 2020. 2020. Available online: 
https://data.unicef.org/resources/global-nutrition-report-2020/ 

2. WHO Fact Sheets—Malnutrition 2023. Available online: https://www.who.int/news-room/fact- 
sheets/detail/malnutrition. 

3. Elia M. Defining, Recognizing, and Reporting Malnutrition. Int. J. Low. Extremity Wounds. 
2017;16:230–237. doi: 10.1177/1534734617733902. 

4. De P., Chattopadhyay N. Effects of malnutrition on child development: Evidence from a 

https://data.unicef.org/resources/global-nutrition-report-2020/
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://www.who.int/news-room/fact-sheets/detail/malnutrition


Assess the Risk Factors of Malnutrition among Children in 
primary healthcare Centers in Saudi Arabia, 2024 

2376 

 

 

 

backward district of India. Clin. Epidemiology Glob. Health. 2019;7:439–445. doi: 

10.1016/j.cegh.2019.01.014. 

5. Nugent R., Levin C., Hale J., Hutchinson B. Economic effects of the double burden of 
malnutrition. Lancet. 2020;395:156–164. doi: 10.1016/S0140-6736(19)32473-0. 

6. Thomas M.N., Kufeldt J., Kisser U., Hornung H.-M., Hoffmann J., Andraschko M., Werner J., 
Rittler P. Effects of malnutrition on complication rates, length of hospital stay, and revenue in 
elective surgical patients in the G-DRG-system. Nutrition. 2016;32:249–254. doi: 
10.1016/j.nut.2015.08.021. 

7. UNESCO Universal Access to Education: We Can Do Better 2021. Available online: 
https://courier.unesco.org/en/articles/universal-access-education-we-can-do-better. 

8. Chugani HT. A critical period of brain development: Studies of cerebral glucose utilization with 
PET. Prev Med. 1998;27:184–8. doi: 10.1006/pmed.1998.0274. 

9. Morris MC, Evans DA, Tangney CC, Bienias JL, Wilson RS. Associations of vegetable and 
fruit consumption with age-related cognitive change. Neurology. 2006;67:1370–6. doi: 

10.1212/01.wnl.0000240224.38978.d8. 

10. Silveira BM, Kliemann N, Silva DP, Colussi CF, Proença RPC. Availability and price of food 
products with and without trans fatty acids in food stores around elementary schools in low- and 
medium-income neighborhoods. Ecol Food Nutr. 2013;52:63–75. doi: 
10.1080/03670244.2012.705771. 

11. Nowson CA, O'Connell SL. Nutrition knowledge, attitudes, and confidence of Australian 
general practice registrars. J Biomed Educ. 2015;2015:219198. 

12. Dumic A, Miskulin I, Pavlovic N, Cacic Kenjeric D, Orkic Z, Miskulin M. Attitudes toward 
nutrition care among general practitioners in Croatia. J Clin Med. 2018;7:E60. doi: 
10.3390/jcm7040060. doi: 10.3390/jcm7040060. 

13. El-sehry N.M., Fouda L.M. and Hassan.L. Prevalence of parasitic Infections and its Effect on 
the Health Status of Primary School Children. IOSR Journal of Nursing and Health Science 
2017; 6 ( 4 ): 41-52. 

14. (WHO): World Health Organization .The WHO Child Growth Standards. World Health 
Organization 2016. Accessed; December 2018.Available at: 
http://who.int/childgrowth 

15. Kramer C.V. and Stephen A.Malnutrition in developing countries. Pediatrics and Child 
Health(2015) ;25 (9):422- 427. 

16. (UNICEF): United Nations Children's Fund .Levels and Trends in Child Mortality. Estimates 
Developed by the United Nations (UN). Inter- Agency Gro up for Child Mortality Estimation 
(IGME)2011.Accessed ;November 2018. Available at: 
https://data.unicef.org/resources/levels-and-trends-in- child-mortality-report-2011/ 

17. De Onis.M., Blossner M. and Borghi E.''Prevalence and trends of stunting among pre-school 
children,1990-2020'' Public Health Nutrition 2012;15 (01): 142-148. 

18. Abdel Aziz S.B., Youssef M.R.L., Sedrak A.S. and Labib J.R. Nutritional Status and Dietary 
Habits of School Children in Beni-Suef Governorate, Egypt. Food and Nutrition Science 2015 
;6 (1):54-63. 

19. da Silva L.L.S., Fawzi W.W., Cardoso M.A., ENFAC Working Group .Factors associated with 
anemia in young children in Brazil. PLoS ONE 2018; 13 (9): e0204504. 

20. Syed S., Addo O., Góngora V., Ashour F., Ziegler T. and Suchdev P. Determinants of Anemia 
among School- Aged Children in Mexico, the United States and Colombia. Nutrients 2016 ;8 
(7): 387. 

21. Mahmoud A., Abdul Fattah M., Zaher T., Abdel- Rahman S. and Mosaad N .Intestinal Parasitic 
Infections and Iron Deficiency Anaemia among School Children in El Khalige Village, 
Dakhalia, Egypt. Afro- Egypt J Infect Endem Dis2017 ; 7 (1):28-36. 

22. Munisi D., Buza J., Mpolya E. and Kinung’hi S. Schistosoma mansoni Infections, 
Undernutrition and Anaemia among Primary Schoolchildren in Two Onshore Villages in Rorya 
District, North-Western Tanzania. PLoS One 2016; 11 ( 12): e0167122. 

23. Abdel Fatah N. and Nofal L. Anthropometric Status, Anemia and Intestinal Parasitic infections 
among Primary School Children in Alexandria, Egypt. Bulletin of High Institute of Public 
Health(2012) ; 42 (1):82-102 

24. Parakash S. and Yadav K .Anthropometric Dimensions on Nutritional Grade among school 
children Journal of Nutritional Health and Food Engineering 2017 ; 6 (3): 1 -6 

https://courier.unesco.org/en/articles/universal-access-education-we-can-do-better
http://who.int/childgrowth


Fahad Mohammed Saeed Alharthi1, Haifa Mahmoud Othman Saleh2, Talal Mohammed Saud Al-Asimi3, Saad 
Abdullah Said Algharami Alghamdi4, Maha Shagran Abdulrahman Al-Otaibi5, Kholod Hendi Alenezi6, Hussain 
Abdullah Hussain Alharbi7, Fawziah Ayidh Helal Alotaibi8, Muneera Rheel Alshammari9, Nouf Saed Alkediwy10, 
Haneen Saed Alkedeawi10 

2377 

 

 

25. El-Gilany A., El-Wehady A. and El- Wasify M. Updating and validation of the socioeconomic 
status scale for health research in Egypt. East Mediterr Health J 2012; (9): 962-8. 

26. WFP (World Food Programme,) . Hunger2010. Accessed; September, 2018. Available at: 
http://www.wfp.org/hunger/faqs 

27. (WHO/UNICEF) World Health Organization and United Nations Children's Fund . WHO Child 
Growth Standards and the Identifications of Severe Acute Malnutrition In Infants and Children. 
Department of Child and Adolescent Health and Development. World Health 
Organization,press,Geneva 2009 . Accessed; November, 2018. 

28. (WHO/UNICEF) World Health Organization and United Nations Children's Fund. Iron 
deficiency anemia: assessment, prevention and control, a guide for programme managers 
Geneva: World Health Organization; 2001. WHO/NHD101.3; 2015 

29. Turyashemererwa F.M., Kikafunda J., Annan R. and Tumuhimbise G.A. Dietary patterns, 
anthropometric status, prevalence and risk factors for anaemia among school children aged 5- 
11 years in Central Uganda. J Hum Nutr Diet 2013 ; 26 ( 1):73-81. 

30. (WHO) World Health Organization . Regional office For the Eastern Mediterranean. Egypt 
Nutrition. Accessed ; February 3, 2019. Available from: 

www.emro.who.int/egy/programmes/nutrition-and-food- safety.html 

31. 31Country Nutrition Profiles (Saudi Arabia). The burden of malnutrition at a glance. Available 
at: https://globalnutritionreport.org/resources/nutrition-profiles/asia/western-asia/saudi-arabia/ 

32. Abdel Wahed W., Hassan S. and Eldessouki R. Malnutrition and Its Associated Factors among 
Rural School Children in Fayoum Governorate, Egypt. Journal of Environmental and Public 
Health 2017, Article ID 4783791, 9 pages. 

33. Bhoite R. and Iyer U. Magnitude of Malnutrition and Iron Deficiency Anemia among Rural 
School Children: An Appraisal: ASIAN J. EXP. BIOL. SCI 2011 ; 2 (2): 354-361. 

34. E-Gür , Can G. , Akkuş S., Ercan G., Arvas A., Güzelöz S. and Çifçili S. Is Undernutrition a 
Problem among Turkish School Children?: Which Factors have an Influence on It? Journal of 
Tropical Pediatrics 2006; 52(6) :421–426. 

35. Senbanjo I. , Oshikoya K. , Odusanya O. and Njokanma O. .Prevalence of and Risk factors for 
Stunting among School Children and Adolescents in Abeokuta, Southwest Nigeria. J Health 
Popul Nutr 2011; 29 ( 4): 364–370. 

36. Salama R.A. and Labib M.R .The Prevalence of anemia among informal primary school 
children: a community based study in Rural Upper Egypt. Edbh (epidemiology biostatic and 
public health) .2016; 13 (1). 

37. Thi Le H., Brouwer I.D., Burema J., Nguyen K.C. and Kok F.J. Efficacy of iron fortification 
compared to iron supplementation among Vietnamese schoolchildren. Nutr J 2006; 5 :(32). 

38. Mahmoud A.M., Abdul Fattah M., Zaher T.I., Abdel- Rahman S.A. and Mosaad N. Intestinal 
Parasitic Infections and Iron Deficiency Anaemia among School Children in El Khalige Village, 
Dakhalia, Egypt. Afro- Egypt J Infect Endem Dis 2017 ; 7 (1) :28-36. 

39. Amare B., Ali J., Moges B., Yismaw G., Belyhun Y., Gebretsadik S., Woldeyohannes D., Tafess 
K., Abate E., Endris M., Tegabu D., Mulu A., Ota F., Fantahun B. and Kassu A.Nutritional 
status, intestinal parasite infection and allergy among school children in Northwest Ethiopia. 
BMC Pediatr. 2013; 13 (7). doi: 10.1186/1471-2431-13-7 

40. El-Zanaty F. and Way A. Egypt Demographic and Health Survey 2008. Cairo, Egypt; Ministry 
of Health and Population, National Population Counsil, El Zanaty and Associates, and Macro 
international. March2009. 

41. Bhargava M., Aggarwal P. , Kandpal S. and Semwal J. Magnitude of Under nutrition in Urban 

and Rural School-going children of District Dehradun using WHO Reference Standards. Natl J 
Community Med 2015; 6 (4): 452-457. 

42. Goon D.T., Toriola A.L., Shaw B.S., Amusa L.O., Monyeki M.A., Akinyemi O. and Alabi 
O.A.Anthropometrically determined nutritional status of urban primary schoolchildren in 
Makurdi, Nigeria. BMC Public Health 2011;   11 (769). 

http://www.wfp.org/hunger/faqs
http://www.emro.who.int/egy/programmes/nutrition-and-food-
https://globalnutritionreport.org/resources/nutrition-profiles/asia/western-asia/saudi-arabia/

