
 

The Second Scientific Conference 

for Undergraduate and Postgraduate Students 

Alasmarya Islamic University, 1446 A.H- 2024 A.D 

 

 

 

21-22, December, 2024. 8. 1 

Prevalence of Malnutrition Among Individuals with Down Syndrome  

in Zliten City: A Study of Relevant Factors 

Hawwa Abdussalam Al-Hashani1, Miftah Khaleel Al-Ati2, Abdulssalam Salem Nouara2, *, Manal Gumah Al-Kazaghli1,  

Fatima Melad Ermes1, and Karima Hussein Abdewi1 

1)Department of Public Health, Faculty of Health Sciences, Alasmarya Islamic University, Zliten, Libya. 
2)Department of Therapeutically Nutrition, Faculty of Health Sciences, Alasmarya Islamic University, Zliten, Libya. 

*E-mail: miftahalati@gmail.com 

 :زليتن مدينة في داون  متلازمة أفراد بين التغذية سوء انتشار 

 الصلة ذات العوامل دراسة

 ،1الكازاغلي جمعه منال، ، *2نواره سالم السلام عبد ،2العاتي خليل مفتاح ،1الحشاني السلام عبد حواء

 1ابديوي  حسين كريمة و ، 1ارميص ميلاد فاطمة

 .ليبيا زليتن، الإسلامية، الأسمرية الجامعة الصحية، العلوم كلية العامة، الصحة قسم(1

 .ليبيا زليتن، الإسلامية، الأسمرية الجامعة الصحية، العلوم كلية العلاجية، التغذية قسم(2

Abstract 

Down syndrome (DS) is a type of disability that can affect quality of life and performance and create health and 

economic bur-dens in the community, particularly when associated with nutritional issues. The study aims to assess 

the nutritional status and related factors to highlight the malnutrition issue in this group. The study relied on the 

descriptive analytical approach, conducted on 38 individuals with DS (IDS) in Zliten City of both genders and aged 4-

22 years. The data was obtained from their parents using a questionnaire tool, which included age, gender, family size, 

health problems, food habits that hinder eating, physical activity, and attitudes toward certain types of foods. 

Categorized study individuals were the three groups: children, adolescents, and adults. The calculated body mass 

index (BMI) to a known nutritional status. The data were analyzed using the correlation coefficient and T-test by SPSS 

program version 23 (2015). The results revealed that normal, overweight, and obesity represented 47.4, 21, and 

31.6% respectively. The children group had the majority obese and 65.8% relied on self-feeding, 84.2% were not on a 
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special diet and 78.9% had difficulty chewing and swallowing. Statistical analysis at P ±0.05 showed that family size 

had a significant effect on following a diet, increasing family members leads to less attention to diet, and other factors 

have no significance. Malnutrition is a prevalent problem in IDS. The family size and elevated percentage of not 

following a diet are determinants of malnutrition in the current study. 

Keywords: Down syndrome, Nutritional status, Malnutrition, Anthropometric measures, Family size.   

 لخصالم

 خاصةةة المجتمةة ، فةي واقتصةةادية صةةحية أعبةاء وتخلةة  والأداء الحيةا  جةةود  علةة  تةثرر  أن يمكةة  التة  الإعاقةةة مةة  نةو  هةةي داون  متلازمةة

 سةةوء مشةةكلة علةة  الضةةوء لتسةةلي  بهةا المرتبطةةة والعوامةةل التغذويةةة الحالةةة تقيةةيم إلة  الدراسةةة تهةةد . تغذويةةة بمشةةاكل تةةرتب  عنةدما

ا 38 علةة  التحليلةةي الوصةفي المةةن   علةة  الدراسةة اعتمةةد .  المجموعةةة هةذه لةةد  التغذيةة  زليةةتن مدينةةة فةي داون  بمتلازمةةة مصةةابين فةردا

 ا معلومة شةمل  الاسةتبيان، أدا  باستخدام والديهم م  البيانا  عل  الحصول  تم. سنة 22-4 بين أعمارهم تراوح الجنسين كلا  م 

 البةدني النشةا  معرفةة كةذل  للأكةل، تنةاولمم تعية  التة  الغذائيةة والعةادا  الصةحية واضةطرابا  الأسةر  وحجةم والجةن  العمر  ع 

 مثشةةر  تقةةدير  تةم. وبةةالغين ومةراهقين أطفةةال: مجموعةةا  رةلا  إلةة  الدراسةة أفةةراد تصةني  تةةم. الأغذيةةة مة  معينةةة لأنةوا  تقةةبلمم ومةد 

 SPSS برنةةةةام  بواسةةةةطة T واختبةةةةار  الارتبةةةةا  معامةةةةل باسةةةةتخدام البيانةةةةا  تحليةةةةل تةةةةم. التغذويةةةةة الحالةةةةة لتحديةةةةد (BMI) الجسةةةةم كتلةةةةة

 أكثةةةة   كانةةة . التةةةوالي علةةةة % 31.6 و 21 ،47.4 يمثلةةةون  والسةةةمنة الزائةةةةد والةةةوزن الطبيعةةةي الةةةةوزن أن النتةةةائ  بينةةة (. 2015) 23 الإصةةةدار 

 لةةم الةةذي  ونسةةبة ،%65.8 الوجبةةا  تنةةاول  أرنةةاء الةةذا  علةة  الاعتمةةاد نسةةبة بلغةة  كمةةا الأطفةةال، مجموعةةة فةةي بالسةةمنة مصةةابة أعةةداد

  يتبعةةوا
ا
  نظامةةا

ا
 الإحصةةا ي التحليةةل نتةةائ  أظمةةر %. 78.9 كانةة  والبلةة  المضةة  فةةي صةةعوبة مةة  يعةةانون  الةةذي  نسةةبة ،%84.2 بلغةة  غةةذائيا

 إلةة  يةةثدي الأسةةر  أفةةراد عةةدد فزيةةاد  الغةةذا ي، النظةام اتبةةا  علةة  معنةةوي  تةةيري   لةةه كةةان الأسةر  حجةةم أن P ±0.05 معنويةةة مسةةتو   عنةد

 أفةراد لةد  سةائد  مشةكلة هةو  التغذيةة سةوء. معنةوي  تةيري   أي لمةا لةس  الأخةر   العوامةل بقيةة أمةا الغةذا ي، النظةام بتبةا  الاهتمام قلة

 .الحالية الدراسة في التغذية سوء محددا  م  غذا ي نظام اتبا  عدم نسبة وارتفا  الأسر  أفراد عدد زياد  حيث. داون  متلازمة

 .الأسر  حجم الجسمانية، القياسا  التغذية، سوء التغذوية، الحالة داون، متلازمة الدالة: الكلمات

1. Introduction  

DS (also known as trisomy 21) is a defect of birth caused by the presence of extra genetic material of 

chromosome 21. It is the most common chromosomal abnormality among newborns. Its incidence ranges 

from 1 in 700–1500 live births (Białek-Dratwa et al., 2022). According to Centers for Disease Control and 

Prevention, IDS have similar facial features, the most common of which are: small head, short neck, flattened 

back of head, large and protruding tongue, upward slanting eyes, small ears, and short stature (Petrova & 

Pipere, 2024). Malnutrition is a prevalent problem in IDS, they are generally heavier than others without DS 

because of low muscle tone, rejection of healthier foods and bone problems that may affect their physical 

activity (Farha & Said, 2021). IDS often face various medical conditions and health challenges. In addition to 

intellectual disabilities, they have approximately 50% higher risk of congenital heart diseases and a 10% risk 

of gastrointestinal conditions, likely to experience thyroid disorders, sleep apnea and diabetes mellitus 

(Ghazza et al., 2022). Most IDS suffer from feeding and swallowing problems, oral motor difficulties, and 
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common pharyngeal dysphagia with difficulties in chewy, firm, and rubbery food texture (Nordstrøm et al., 

2020). Malnutrition occurs among IDS and increases with age and low economic status, as proven by 

micronutrient deficiencies and anthropometric measurements. IDS are malnourished compared to non-

disabled children and are more prone to poor nutritional care. Evaluating the eating habits of IDS is crucial, 

as food intake may be influenced by any atypical development. Reduced food intake due to malnutrition or 

feeding problems results in decreased fat and muscle mass or poor growth (Ghazza et al., 2022). Proper diet 

is necessary to avoid additional conditions, such as becoming overweight or obese, hence IDS has a higher 

risk of than healthy individuals (Białek-Dratwa et al., 2022). Nutritional care is not clearly defined for IDS. 

This study aims to assess the nutritional status, prevalence of malnutrition, and related factors among IDS in 

Zliten City. 

2. Materials and Methods 

The data related to the study's hypotheses collected by the questionnaire tool included demographic frame 

information: age, gender, BMI, and family size. Information on health problems and nutrition practices that 

hinder eating and food habits. Also, physical activity and attitudes toward certain types of foods. Review a 

questionnaire by experts: The Therapeutically Nutrition Department of the Faculty of Health Science, the 

Statistics Department of Science Faculty at Alasmarya Islamic University, and the Public Health Department 

of the Faculty of Medical Technology at Nalut University. The questionnaire was translated into Arabic, 

distributed manually, and filled out by the parents, who informed them about the purpose of the study and 

data for scientific purposes, height, and weight taken to estimate BMI. Centers for Child Health are 

considered underweight among children when the percentile BMI is 0–10%: normal- weight is 10–85%, 

overweight is 85–95, and obesity is 95–100% (World Health Organization, 2006). In adults, a BMI of 18 

and over age. Underweight <18.5, normal-weight 18.5-24.9, overweight 25-29.9, and obesity 30-40 

kg/m2(world Health Organization, 2006). The materials used and device type: Wunder Seca, made in Italy, 

and Salters Seca, made in Germany, both scales measuring height and weight. 

2.1. Research Design 

The study relied on the descriptive analytical approach to determine the prevalence of normal, overweight, 

and obesity among IDS and know the effect of factors such as age, gender, food habits, and health problems 

that hinder eating on BMI. Diet compliance and the relationship of family size with it. Also, age groups' 

relationship with physical activity. Acceptable and unacceptable certain types of food by IDS. Data was 

analyzed, following statistical processing methods to the outcomes. The frequencies (F) and percentages 

(%) describe the study individuals. Analyzed using the correlation coefficient and T-test at (p ≤0.05) by 
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SPSS program version 23 (2015). Finding statistically significant differences between the variables was 

studied to determine whether there is a relationship between them or not. 

2.2. Study Population and Sampled 

The study included 38 IDS, 4-22 years old, at five special needs care centers in Zliten City. 

2.3. Ethical Considerations 

Obtained approval from the Faculty of Health Sciences at Alasmarya Islamic University and five special 

needs centers with DS. The study continued and collected data over two months, from February to April 

2024. 

3. Results and Discussion 

In the current study, the participants’ ages ranged from 4 to 22 years, with a mean of 10. The age groups of 

study individuals are classified as ≤ 13 children, 14-17 adolescents, and ≥ 18-year-old adults, as given in 

Table (1). The child group had the highest number of respondents, with 30, representing 78.9%, indicating 

most respondents were in the children group, a result of a rising interest in IDS in Zliten City. The adult 

group had the lowest individuals, 3 representing 7.9%, and adolescent individuals, 5 representing 13.2%. 

These results agree with (Białek-Dratwa et al., 2022) and disagree with (Doğan et al., 2020), where 50% of 

the participants were children, and the other half were adults. The highest numbers of normal, overweight, 

and obese recordings in the child group were 9, 7, and 14 individuals, representing 23.6, 18.4, and 36.8%. 

The BMI categories earlier mentioned in the adolescent group were 1, 1, and 3 individuals, representing 2.6, 

2.6, and 7.8%. The adult groups were 2, 0, and 1 individual, representing 5.2, 0, and 2.6%, respectively. The 

highest frequency was in the normal weight category, with 18 individuals representing 47.4%. The 

overweight category had the lowest 8, representing 21%. Obesity was 12 individuals, representing 31.6%. 

On the other hand, the total of overweight and obese individuals was 20, representing 52.6%, which agrees 

with (Gazza et al., 2022) and differs from (Doğan et al., 2020), where the number of overweight and obese 

individuals was higher percentiles in comparison to the Normal- weights, which only constituted 20%. 

Statistical analysis shows a P value of 0.605, indicating no significant difference. The age group variable did 

not affect the BMI category. There is a weak relationship between the age groups and the BMI categories, 

with r- value of 0.087. Despite the lack of a relationship between them, obesity was most prevalent in the 

child group as a number; in the adolescent group, it was higher as a percentage. BMI likely remains stable 

until puberty, then elevated (Ptomey et al., 2023). These results align with those (Oulmane et al., 2021) and 

differs from (do Prado Nascimento et al., 2021) a significant effect and relationship between age and BMI. 
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Table 1.  The effect of gender and age groups/years on BMI. 
 

P- 

Value 

 

 

Corr. 

BMI Categories  

Subjects 

F (%) 

 

Items 

 

Obese 

F (%) 

Overweight 

F (%) 

Normal weight 

F (%) 

Age groups 

 

0.605 

 

0.087 

9 (23.7) [7 (18.4) 14 (36.8) 30 (78.9) ≤ 13 children 

1 (2.6) 1 (2.6) 3 (7.9) 5 (13.2) 14-17 adolescents 

2 (5.3) 0 (00) 1 (2.6) 3 (7.9) ≥ 18 adults 

Gender 

 

0.261 

 

0.187 

10 (26.3) 4 (10.5) 11 (28.9) 25 (65.8) Male 

2 (5.3) 4 (10.5) 7 (18.4) 13 (34.2) Female 

12 (31.6) 8 (21) 18 (47.3) 38 (100) Total 

Regarding gender, the majority of males were 25 individuals, representing 65.8%, while females 

were 13, representing 34.2%. The ratio of males to females was 1.9:1, indicating that males were more 

responsive than females in the current study. These findings agree with the results of (Ghazza et al., 2022) 

but differ from those of (Doğan et al., 2020), where 60% were females in their study. The BMI categories 

according to gender are given in Table 1. The numbers of normal, overweight, and obesity among males 

were 11, 4, and 10 individuals, representing 28.9, 10.5, and 26.3% and females were 7, 4, and 2, 

representing 18.4, 10.5, and 5.2%, respectively. Statistical analysis shows a P value of 0.261, indicating no 

significant difference; thus, gender did not affect the BMI categories. The correlation coefficient between 

gender and BMI categories of the study individuals was a r- value of 0.187. Although males generally 

exhibited higher BMI values. The results of the current study show no significant relationship between these 

variables. These findings are consistent with (Oulmane et al., 2021) and inconsistent with (Pierce et al., 

2019) results, which showed a significant relationship between BMI and gender. The obese are the majority 

in the female category. 

The numbers of meals consumed per day by individuals are classified as one, two, and three meals 

per day, as shown in Table (2). The highest numbers of normal, overweight, and obese were in the answers 

that consumed three meals, with 16, 6, and 11 individuals representing 42.1, 15.7, and 28.9%, and the 

answer two meals were 2, 2, and 1 individual representing 5.2, 5.2, and 2.6%, respectively. There were no 

responses for the one-meal category. Statistical analysis shows a P value of 0.481, indicating no significant 

difference. Therefore, the number of meals eaten per day does not affect the BMI categories of the study 

individuals. Also, a weak correlation coefficient between the number of meals consumed /day and the BMI 

category was a r - value of 0.007. 
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Table 2. The relationship between food habits and BMI of study individuals. 
 

P-  

Value 

 

 

Corr. 

BMI Categories  

Subjects 

F (%) 

 

Items Obese 

F (%) 

Overweight 

F (%) 

Normal weight 

F (%) 

No-of meals/day 

 

0.481 

 

0.007 

0 (00) 0 (00) 0 (00) 0 (00) One 

1 (2.6) 2 (5.3) 2 (5.3) 5 (13.2) Two 

11(28.9) 6 (15.8) 16 (42) 33 (86.9) Three 

Dependence on meal consumption 

 

0.467 

 

0.122 

6(15.8) 6(15.8) 13(34.2) 25(65.8) Self-reliant 

6(15.8) 1(2.6) 4(10.5) 11(28.9) Somewhat need  to help 

0(00) 1(2.6) 1(2.6) 2(5.3) Always with help 

 Moreover, the question-answer of the dependence on meal consumption habits is categorized 

as follows: self-reliant, sometimes needing help, and always with help, as shown in the table mentioned 

earlier. Self-reliance had the highest 25 individuals, representing 65.8%, and numbers of normal-weight, 

overweight, and obese were 13, 6, and 6, representing 34.2, 15.7, and 15.7%, respectively. Always with help 

was the lowest 2, representing 5.2%, and the number of BMI categories was 1, 1, and 0 individuals, 

representing 2.6, 2.6, and 0%, respectively. The frequency of sometimes needing help was 11, representing 

28.9%, and the numbers of BMI categories earlier mentioned were 4, 1, and 6, representing 10.5, 2.6, and 

15.7%, respectively, with a p-value of 0.468. Therefore, the meal consumption habits did not significantly 

affect BMI. The weak relation between them was r= 0.122. Despite the lack of a significant relationship 

between these variables, most participants were self-reliant during meal consumption. Categories of 

Somewhat needing help and always with help may parents monitor to prevent eating unhealthy foods by 

their sons (Ghazza et al., 2022). 

 Health problems that hinder eating include teeth or jaw defects, chewing or swallowing 

defects, and respiratory disorders illustrated in Table (3), the chewing or swallowing defects had the most 

problems (30) individuals, representing 78.9%. 14, 7, and 9 were the normal, overweight, and obese, 

respectively. 7, representing 18.4%, suffer from defects in the teeth or jaw. 4, 1, and 2 were normal, 

overweight, and obese, respectively; the one subject, representing 2.6%, had disorders of the respiratory 

system who were obese, consistent with the results of (Roccatello et al., 2021; and Nordstrøm et al., 2020). A 

P value of 0.406. indicates the health problems that hinder eating do not significantly affect the BMI 

categories. A weak correlation coefficient r = 0.128. Although most previous studies did not indicate the 

relationship between these disorders and BMI, the current study fully understands the effect of disorders on 

nutritional status.    
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Table 3. The effect of health problems that hinder eating on BMI. 
 

P-  

Value 

 

 

Corr. 

BMI categories  

subjects 

F (%) 

 

Item 

 

Obese 

F (%) 

Overweight 

F (%) 

Normal weight 

F (%) 

0.406 0.128 

2(5.3) 1(2.6) 4(10.5) 7(18.4) Teeth or jaw defects 

9(23.7) 7(18.4) 14(36.8) 30(78.9) Chewing or swallowing  

1(2.6) 0(00) 0(00) 1(2.6) Disorders of respiratory  

The answers to compliance to diet, classified as Yes and No, appear in Table (4). The frequencies 

were 6 and 32, representing 15.8 and 84.2%, respectively. The majority of study individuals do not follow 

the diet. The relationship between following a diet and the number of family members with parents is 

shown in the table mentioned. Family size, classified as ≤3, 4-5, 6-7, and 8 or above individuals. The “yes” 

answers 6, representing 15.8%. The frequencies were 0, 5, 1, and 0 members, respectively, by family 

members. The “no” answers were 32, representing 84.2%; the frequencies according to family members 

were 2, 4, 15, and 11 members, respectively. The highest answers were 15 individuals not following a diet by 

the family having 6-7 members. A P value of 0.02 is less than 5%, indicating a significant effect of the 

number of family members with parents on following a diet, a relationship between the number of family 

members and following a diet, and a value of r = 0.377. An increasing number of family members is leading 

to a decrease in following the diet. 

Table 4.  The effect of family members with parents on following diet. 

 

P- value 

 

Corr. 

Number of Family Members, Including Parents  

≥ 8 

F (%) 

6-7 

F (%) 

4-5 

F(%) 

≤ 3 

F (%) 

Subjects 

F (%) 
Following diet 

0.02 0.377* 

0(00) 1(2.6) 5(13.2) 0(00) 6(15.8) Yes 

11(28.9) 15(39.5) 4(10.5) 2(5.2) 32(84.2) No 

11(28.9) 16(42.1) 9(23.7) 2(5.2) 38(100) Total 
 

The physical activity of study individuals compared to their siblings depends on age groups, age 

groups classified as earlier mentioned in Table (1). Physical activity categories are less, equivalent, and 

hyperactivity, as shown in Table (5). The frequencies of the children group by physical activity were 4, 9, and 

17 individuals, representing 10.5, 23.6, and 44.7%. The frequency of the adolescent group was 0, 1, and 4, 

representing 0, 2.6, and 10.5%. The adult group was 0, 0, and 3 individuals, representing 0, 0, and 7.8%, 

respectively. The study individuals were equivalent to their sibling 24, representing 63.2%, hyperactive 10, 

representing 26.3%, and less than their siblings 4, representing 10.5%. The results showed a P value = 0.092, 

up than the 5% significance level, indicating no significant differences between age groups and a weak 
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relationship between age groups and physical activity, r = 0.262. These results are inconsistent (do Prado 

Nascimento et al., 2021), where there was a relationship between physical activity and age, and findings DS 

individuals were mostly sedentary. 

Table 5. The relationship between age groups and physical activity in comparison to their siblings. 
           Physical Activity  

P- value Corr. 
Equivalent 

F (%) 

Hyperactivity 

F (%) 

Less 

F (%) 

 

F (%) 
Age/y Groups 

0.092 0.26 

17 (44.7) 9 (23.7) 4 (10.5) 30(78.9) ≤ 13  Children 

4 (10.5) 1 (2.7) 0 (00) 5 (13.2)    14-17 Adolescents 

3 (7.9) 0 (00) 0 (00) 3 (7.9) ≥ 18 Adults 

24 (63.2) 10 (26.3) 4 (10.5) 38 (100) Total 

Attitudes of study individuals toward certain food types by the acceptable and unacceptable foods 

types are clearly shown in Table (6), the meat groups. The percentage acceptable of red meat, representing 

97%, because of its preferable smell compared to fish, representing 24%, is unacceptable for the study 

individuals, as indicated (Roccatello et al., 2021). Fruits constituted a higher percentage, representing 92% as 

acceptable and 8% as unaccepted. The vegetable represented 89% as accepted and 11% as unaccepted. The 

reason for preferring fruits over vegetables could be their soft texture and preferred smell (Roccatello et al., 

2021). Also, the current study found that 78.9% had chewing and swallowing problems, and 18.4% had 

teeth and jaw defects. 

Milk and dairy products were most accepted among food by participants, representing 100%, 

which aligns with (Doğan et al., 2020) finding of high milk and dairy products consumed in the meals group. 

Rice, pasta, couscous, and bazin represented 79, 81, 81, and 66% of accepted, while unaccepted were 21, 19, 

19, and 34%, respectively. Pastries, and juices & drinks. Also, Sweets and Baked scored high percentiles as 

accepted, representing 81, 90, 81, and 84%, while unacceptable, representing 19, 10, 19, and 16%, 

respectively. Because of hard consistency and required more chewing, nuts were 74% accepted and 26% 

unaccepted, as suggested (Ptomey et al., 2023). 
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Table 6.  Acceptable and unacceptable food types by study individuals. 
Un acceptable Acceptable  

Items F (%) F (%) 

1 (3) 37 (97) Red meat  

Meats Group 2 (5) 36 (95) White meat 

9 (24) 29 (76) Fish 

4 (10.5) 34 (89.5) Vegetables 

3 (8) 35 (92) Fruits 

0 (00) 38 (100) Milk and dairy products 

8 (21) 30 (79) Rice  

Meals 7 (19) 31 (81) Pasta 

7 (19) 31 (81) Couscous 

13 (34) 25 (66) Bazin 

7 (19) 31 (81)                                           Pastries 

4 (10.5) 34 (89.5) Juices and drinks 

10 (26) 28 (74) Nuts 

7 (19) 31 (81) Sweets 

6 (16) 32 (84) Baked 

4. Conclusion 

Our findings reveal a significant presence of malnutrition in this population in Zliten City, with family size 

identified as key factor influencing dietary habits, specifically, larger family sizes appeared to impact the 

ability to adhere to a proper dietary plan. While no other factors under study had significant effect on 

prevalence of malnutrition among the study participants. These results emphasize the need for targeted 

interventions considering family dynamics to improve the nutritional status of IDS. Further studies should 

explore additional factors to develop more effective dietary and health promotion programs. The descriptive 

design of this study and lack of control group limits comparisons. Furthermore, relying on parents' answers 

about the physical activity may not reflect an individual's actual activity level, is one major limitations of the 

current study. 
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