
Volume 8 Issue 3 Article 1 

12-1-2023 

Physical Activity Among Down Syndrome Children in Amman, Physical Activity Among Down Syndrome Children in Amman, 

Jordan Jordan 

Adam Amawi 
Department of Physical and Health Education, Faculty of Educational Sciences, Al-Ahliyya Amman 
University, Al-Salt 19328, Jordan 

Reem Al Soub 
Master in the Department of Nutrition and Food Technology, School of Agriculture. University of Jordan, 
P.O. Box 11942 Amman 

Hadeel Ghazzawi 
Associate professor, Jordan 

Follow this and additional works at: https://pmpj.najah.edu/journal 

Recommended Citation Recommended Citation 
Amawi, Adam; Al Soub, Reem; and Ghazzawi, Hadeel (2023) "Physical Activity Among Down Syndrome 
Children in Amman, Jordan," Palestinian Medical and Pharmaceutical Journal: Vol. 8 : Iss. 3 , Article 1. 
Available at: https://doi.org/10.59049/2790-0231.1243 

This Research article is brought to you for free and open access by Palestinian Medical and Pharmaceutical 
Journal. It has been accepted for inclusion in Palestinian Medical and Pharmaceutical Journal by an authorized 
editor of Palestinian Medical and Pharmaceutical Journal. For more information, please contact 
mqneibi@najah.edu. 

https://pmpj.najah.edu/journal/
https://pmpj.najah.edu/journal/
https://pmpj.najah.edu/journal/vol8
https://pmpj.najah.edu/journal/vol8/iss3
https://pmpj.najah.edu/journal/vol8/iss3/1
https://pmpj.najah.edu/journal?utm_source=pmpj.najah.edu%2Fjournal%2Fvol8%2Fiss3%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.59049/2790-0231.1243
mailto:mqneibi@najah.edu


Physical Activity Among Down Syndrome Children in Amman, Jordan Physical Activity Among Down Syndrome Children in Amman, Jordan 

Abstract Abstract 
Down syndrome (DS) is a disability that can limit productivity, especially when paired with nutritional 
issues. Malnutrition, measured by anthropometric factors and micronutrient deficit, is far more common 
in children with DS than healthy controls. In Jordan, there are no studies on the dietary status of people 
with Down syndrome. This study looked at children with Down syndrome's nutritional and energy 
consumption. A cross-sectional study of 100 boys and girls aged 8 to 18 was conducted. The participants 
were separated into ages 8-12 and 13–18. Body weight, height, and calculated BMI were all measured 
anthropometrically. To assess daily nutritional intake, three 24-hour recalls were performed. The 
participants' measurements were the study's average weight and height of 39.5 11 kg and 126.00 0.1 cm. 
The mean body fat percent BFP was 37.1 9.1. Total caloric, protein, carbohydrate, and fat intakes 
exceeded the recommended dietary allowance RDA (1241.5, 102.9, 316.1, 36.8), sugar and saturated fat 
intake exceeded the dietary guidelines DGA, and sodium intake exceeded the UL. When compared to the 
AI level, the intake of omega 3 and omega 6 was higher than the RDA. Children with Down Syndrome tend 
to overeat. It causes people to consume excessive energy, protein, and carbohydrates. 

Keywords Keywords 
Down Syndrome, Children, energy intake, nutrients deficiency 

Cover Page Footnote Cover Page Footnote 
Appreciation is a must for Jordan University and the department of Scientific Research for making this 
research possible. Furthermore, deep gratitude is forwarded to all the study participants who were very 
cooperative and generous in sharing their information for the sake of the investigation 

This research article is available in Palestinian Medical and Pharmaceutical Journal: https://pmpj.najah.edu/journal/
vol8/iss3/1 

https://pmpj.najah.edu/journal/vol8/iss3/1
https://pmpj.najah.edu/journal/vol8/iss3/1


Palestinian Medical and Pharmaceutical Journal (PMPJ). 2023; 8(3): 215-220 

 

Physical Activity Among Down Syndrome Children in Amman, Jordan 

Adam Amawi1; Reem Al Soub2 & Hadeel Ghazzawi 3,* 

1Department of Physical and Health Education, Faculty of Educational Sciences, Al-Ahliyya Am-

man University, Al-Salt 19328, Jordan. 2Master in the Department of Nutrition and Food Technol-

ogy, School of Agriculture. University of Jordan, P.O. Box 11942 Amman. 3Associate professor. 
*Corresponding author: h.ghazzawi@ju.edu.jo 

Received: (22/9/2021), Accepted: (15/8/2022) 

Abstract 

Down syndrome (DS) is a disability that can limit productivity, especially when paired with 

nutritional issues. Malnutrition, measured by anthropometric factors and micronutrient deficit, is far 

more common in children with DS than healthy controls. In Jordan, there are no studies on the dietary 

status of people with Down syndrome. This study looked at children with Down syndrome's nutri-

tional and energy consumption. A cross-sectional study of 100 boys and girls aged 8 to 18 was con-

ducted. The participants were separated into ages 8-12 and 13–18. Body weight, height, and calcu-

lated BMI were all measured anthropometrically. To assess daily nutritional intake, three 24-hour 

recalls were performed. The participants' measurements were the study's average weight and height 

of 39.5 11 kg and 126.00 0.1 cm. The mean body fat percent BFP was 37.1 9.1. Total caloric, protein, 

carbohydrate, and fat intakes exceeded the recommended dietary allowance RDA (1241.5, 102.9, 

316.1, 36.8), sugar and saturated fat intake exceeded the dietary guidelines DGA, and sodium intake 

exceeded the UL. When compared to the AI level, the intake of omega 3 and omega 6 was higher 

than the RDA. Children with Down Syndrome tend to overeat. It causes people to consume excessive 

energy, protein, and carbohydrates.  

Keywords: Down Syndrome, Children, energy intake, nutrients deficiency. 

INTRODUCTION 

Down's Syndrome affects one in every 

800 live births worldwide. However, Jamil es-

timates that the frequency of Down's Syn-

drome is one in every 700 live births. Trisomy 

21, Translocation, and Mosaicism are three 

kinds of Down syndrome that differ in mental 

ability but share the same physical traits, such 

as short stature, broad facial profile, hyper-

flexibility, swollen tongue, and obesity. Obe-

sity and being overweight are more common 

in children with Down's Syndrome. Fifty per-

cent of children with Down's Syndrome are fat 

or in danger of becoming obese later. This 

worrisome incidence of obesity development 

in these children can be attributed to various 

factors, including genetics, environmental, so-

cial, and, most crucially, dietary factors.  

Children with Down syndrome need spe-

cific diets and formulas to meet their nutri-

tional needs, just like Thompson's normal 

children. Their needs are met and satisfied by 

the type of food they eat, their nutritional con-

tent, and how often and much they eat. Most 

children with Down syndrome have some 

problem with food assimilation, digestion, or 

absorption, which makes their eating habits 

more important than Franco's normal children. 

Diabetes is a common disease that almost all 

children with Down syndrome develop after a 

certain age. Babies with Down Syndrome suf-

fer from constipation, which results from ir-

regular muscle tone, and they also have struc-

tural abnormalities of the gut, which in turn 

require surgical intervention. Conditions like 

these require supervised dietary restrictions 

and advice (Alwhabi et al ., 2022). 

Recent concerns for children with Down 

syndrome are their tendency to become obese 

later in life. According to Ogden, about 17.1 

percent of children in the United States are 

obese. Some studies show that the number of 

obese children with Down syndrome is ap-

proaching Cohen's national trend. However, 

the obesity rate may be higher than the general 

population; another study found that 30 and 50 

percent of children with Harris Down syn-

drome are obese. Fonesca found that children 

with Down syndrome were at an increased 

risk of developing Type 2 diabetes because 

they were overweight and had a large amount 

in their stomachs. One of the important factors 

contributing to childhood obesity is these chil-

dren's lifestyle and eating habits. The foods 

they eat daily play a key role in the growth and 

trend of their obesity 
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children with Down syndrome have a dif-

ferent, rather slow, growth spurt compared to 

others. This study focuses on children with 

Down's Syndrome (DS) and how their eating 

choices affect their health (Pitetti et al., 2013). 

Malnutrition frequently increases among 

children with DS and increases with age and 

poor economic status, as revealed by micronu-

trient deficiency and anthropometric measure-

ments (Groce et al., 2014). Down syndrome 

patients are suggested to have poor nutrition 

compared to non-disabled children and are 

more susceptible to poor nutritional care 

(Abdallah et al., 2007). Feeding habits assess-

ment for children with Down syndrome is 

considered necessary, as any abnormal devel-

opment may affect their food intake. De-

creased food intake due to poor diet or feeding 

problems will lead to decreased fat and muscle 

mass or poor growth. At the same time, over-

eating and low physical activity will result in 

overnutrition status (Seiverling et al., 2011). 

About 20-50% of normal children and 70-

89% of children with special needs suffer 

from feeding difficulties (Benjasuwantep et 

al., 2013). These feeding problems vary from 

food preferences to severe problems like food 

dysphagia and rejection (Field et al., 2003). 

Moreover, bad food habits are associated with 

wrong choices of food, food intolerance, or 

malabsorption (Mazurek and Wyka, 2015). 

Also, Osaili et al. (2019) repeated that un-

suitable parental feeding practices may delay 

the development of feeding skills which could 

be a consequence of an issue with swallowing, 

self-feeding, and chewing related to low oral 

muscle tone, small midface and oral cavity. 

Due to difficulties in assessing diet, there 

is insufficient data on what children with 

Down syndrome eat. Difficulties with aware-

ness, memory, and connection further compli-

cate nutritional assessment practices for per-

sons with disabilities. Several studies of chil-

dren with Down syndrome have used different 

approaches to nutritional assessment (Gram-

matikopoulou et al. (2008); Marín et al. 

(2011); Nordstrøm et al. (2015). In most of 

these studies, parents answered questionnaires 

rather than young children with Down syn-

drome (Bathgate et al., 2017). 

Appropriate assessment methods, early 

diagnosis, and timely proper interven-

tion/treatment is the key to managing life 

quality of life of a patient with Down's Syn-

drome (Kaushal & Dhagat, 2016). Therefore, 

the assessment of children's food and energy 

intake and nutritional issues is worthy of 

study. There are no scientific studies on nutri-

tion and energy intake in children with DS 

Amman. Therefore, this study aimed to pro-

vide scientific information on the obesity and 

overweight nutritional status of children with 

DS in Amman, with the following specific ob-

jectives:  

METHODS 

Study Design and Setting A cross-sec-

tional study of 100 children with DS was con-

ducted in Amman, the capital of Jordan, with 

the approval of the Jordan University Ethics 

Committee, from May 2020 to November Of 

2020. Among group ages between (8-12) and 

(13-18) years old selected from different 

Down Syndrome centers.  

Study Sample The sample consisted of 

girls and boys with Down's Syndrome, aged 8-

18. Subjects were recruited through schools 

that provided education to children with men-

tal disabilities. All participants lived with their 

families and were not on medication or hormo-

nal therapy. All parents knew the study's objec-

tives and gave their written consent before 

participating. 

Ethical Considerations The research 

committee approved this study at the Faculty 

of Agriculture and the Deanship of Scientific 

Research and International Review Board 

(IRB). 

Data Collection Tools 

Anthropometric Measurements Anthro-

pometric measurements were performed early 

in the morning. Body weight (BW) was meas-

ured with an accuracy of 0.1 kg using a porta-

ble digital scale (Seca diva 788). Stature was 

measured to the nearest cm with a portable sta-

diometer (LEICESTER PORTABLE 

HEIGHT MEASURE TANITA HR 001), 

with subjects standing barefoot. The percent-

age of body fat (%BFP) was estimated. 

(1.20 x BMI) + (0.23 x Age) - 16.2 = Body 

Fat Percentage. 

Statistical analyses Independent samples 

t-tests were performed between the age 

groups, and p-values less than 0.05 were con-

sidered significant. Values (boy/girl), (differ-
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ent age group) are means ± SD. Data were an-

alyzed using one-way ANOVA. The Tukey 

HSD ("honestly significant difference" or 

"honestly significant difference") test is a sta-

tistical tool used to determine if the relation-

ship between two sets of data is statistically 

significant P ˂0.05. Data collected were ana-

lyzed using SPSS for Windows verse 16. 

RESULTS 

Anthropometrics Measurements The 

mean weight and height of the study partici-

pant were 39.5 ± 11 kg and 126.00 ± 0.1 cm, 

respectively. The mean body fat percent 

(BFP) was 37.1 ± 9.1. The mean body fat mass 

was 21.27 ± 8.99 kg (Table 1). 

Table (1): Participants' anthropometric meas-

urements (n = 100). 

Characteristics  

Anthropometrics (Mean ±SD*) 

Height (cm) 126±0.1 

Weight (kg) 39.5±11 

Body fat percent  37.1±9.1 
* SD, standard deviation 

Age, Gender, and Body Mass Index 

Characteristics The present study was carried 

out on 100 participants. The studied partici-

pants' ages were divided into two main age 

groups; the first ranged between 8 to 12 years, 

with (61%) of total study participants, while 

the other ranged between 13 to 18 years, with 

(39%) of total study participants. The vast ma-

jority (69%) of the participants were boys, 

while (31%) of the participants were girls. 

Two- third (about 73%) of the participants 

were normal weight, while less than one-third 

(21%) were overweight (Table 2). 

Table (2): Participants' age, gender, and body 

mass index characteristics (n = 100). 

Characteristics   

Age (years) (%) 

(8-12) 61 

(13-18) 39 

Gender   

boys 69 

girls 31 

BMI   

Underweight 1 

Normal 73 

Overweight 21 

Obese 5 
** BMI, body mass index. 

Dietary Intake The mean differences 

showed that total calories, protein, carbohy-

drate, and fat intake were higher than the RDA 

(1241.5, 102.9, 316.1, 36.8), respectively, 

while sugar and saturated fat intake were 

higher than the DGA (100.9, 10.4) respec-

tively, and the sodium intake was higher than 

UL (4116.5). The mean differences to com-

pare between a boy, girl, and RDA showed 

that total calories, protein, carbohydrate, fat, 

sugar, and saturated fat intake were higher 

than the RDA (P≤0.05), with no significant 

differences between both groups (Table 3).  

Table (3): Macronutrient 3 days mean intakes and the mean difference compared to the recom-

mended daily allowance (RDA) (boys/ girls). 

Variable Boys Girls RDA 

Calories (kcal) 2800.9 ± 4338.8 ab 3680.2 ± 6697.5 a 2200.0 ± 0.0 b 

Protein (g) 106.6 ± 124.4 232.1 ± 720.8  42.9 ± 7.7 

Carbohydrate (g) 451.0 ± 864.0 a 435.1 ± 667.1 ab 130.0 ± 0.0 b 

Fiber (g) 42.8 ± 110.4 29.5 ± 89.4 26.9 ± 2.6 

Sugar (g) 110.4 ± 235.5 a 129.1 ± 251.8 a 15.5 ± 4.5 b 

Fat (g) 64.2 ± 56.4 ab 114.7 ± 224.5 a 44.0 ± 8.1b 

Saturated fat (g) 23.7 ± 16.5 ab 30.2 ± 35.5 a 15.5 ± 4.5 b 

Omega 3 (g) 0.3 ± 0.3 b 0.5 ± 1.2 b 1.3 ± 0.2 a 

Omega 6 (g) 1.9 ± 1.3 b 2.3 ± 3.4 b 13.3 ± 2.2 a 

DISCUSSION 

Children with Down's Syndrome do not 

differ significantly from their unaffected sib-

lings regarding physical activity. However, 

children without Down's Syndrome are more 

active than those with Down's Syndrome 

(Pitetti et al., 2013).   

In the study group, normal weight is high, 

with 73 percent of participants normal and 21 
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percent overweight. Children are more likely 

to consume healthy foods (Rueda Revilla et 

al., 2020) as they rely on their parents' food 

supply and biased opinions on food consump-

tion (Savage et al., 2007). Low cholesterol and 

fat intake in children can also be explained by 

advocating parental efforts to limit food in-

take, a practice reported to occur among par-

ents of DS children (O'Neill et al., 2005). 

Compared to healthy people, participants with 

Down syndrome are delayed in physical de-

velopment and characterized by greater body 

mass and height abnormalities. The common 

growth retardation or slowdown in DS is one 

of the clinical symptoms.  

In light of concern about macronutrient in-

take, our study revealed that the overall daily 

protein, carbohydrate, and total fat intake of 

Down syndrome participants were signifi-

cantly higher than that of the RDA. An in-

crease in fiber intake is needed for almost all 

subjects, particularly for Down syndrome, as 

they are susceptible to constipation because of 

overall low tone followed by a lack of fiber 

and fluid in the diet (Cloud, 2008). 

The World Health Organization 

(WHO)(2020) defines physical activity as any 

physical movement generated by muscles and 

energy consumption. Physical, cognitive 

(Biddle & Asare, 2011), and psychological 

health benefits are well documented for phys-

ical activity. However, most DS children do 

not practice physical activity, as recom-

mended by their doctors, and are unlikely to 

participate in more than one sport (Barr & 

Shields, 2011; Lyons,2015). According to a 

study conducted in the Kingdom of Saudi Ara-

bia (KSA), compared to non-DS children, DS 

children exhibit sedentary behavior and lower 

engagement in recommended levels of physi-

cal activity (Alhusaini et al., 2017). In addi-

tion, these authors found that children aged 8 

to 12 with DS had a higher body mass index 

(BMI) and a higher level of physical inactivity 

than the control group in the study (Alhusaini 

et al., 2017). 

While most contributors expressed tre-

mendous perceptions of their children's bodily 

activity, others expressed terrible perceptions 

of it. Most mothers noticed their teens as nat-

urally energetic and agreed on the significance 

of bodily undertaking and its health ad-

vantages for their youth with DS. It was noted 

that the aging of children with 

DS limits their physical exertion. This 

finding is harmonious with other studies 

showing that children with DS became less ac-

tive as they age (Barr & Shields, 2011; Downs 

et al., 2013; McGarty & Melville, 2018). This 

drop in the position of physical exertion with 

aging may be due to increased body weight 

and musculoskeletal problems that are com-

mon among children with DS as they get age 

(Downs et al., 2013; Esbensen, 2010). Alt-

hough physical conditioning is important for 

children of all periods, matters in the current 

study reported that their children had limited 

engagement in academic physical condition-

ing. Thus, regular engagement and monitoring 

for children with DS as they age is important 

to maintain their fitness and strength. For chil-

dren with DS, as they get older is pivotal to 

maintain their fitness and muscle strength 

CONCLUSION 

In conclusion, in this study, the percent-

age of children with Down syndrome and 

overweight and obese nutritional status is 

alarming. Most children with Down syndrome 

tend not to consume the recommended energy, 

nutrients, and fiber intake. Therefore, efforts 

to improve the condition must be made. In-

creased focus on nutritional measures is im-

portant for the health and well-being of chil-

dren with Down syndrome. Specific clinical 

features of Down syndrome have nutritional 

relevance and need to be addressed systemat-

ically. Both low and excessive weight gain is 

a concern for many children with Down syn-

drome aged 4–5 years and above. This con-

cern calls for early prevention to avoid later 

comorbidities. The switch between preventing 

the risk of undernutrition in the child's first 

year of life and obesity in later life is a chal-

lenge to treatment. A need exists for more re-

search on nutritional aspects in preventing and 

treating obesity in Down syndrome. 

Ethics approval and consent to partici-

pate: All participants provided written in-

formed consent for participating in this study. 

The Scientific Research Committee and the 

Institutional Review Board at the University 

of Jordan approved the study protocol. 

Consent for publication: the authors 

permit the Publisher to publish the Work.  

https://journals.najah.edu/journal/pmpj/browse-by-issue/


Adam Amawi, et al. ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ــــــــــــــــــــ  219 

 ـــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  Palestinian Medical and Pharmaceutical Journal (PMPJ). 2023; 8(3): 215-220 

Availability of data and materials: it is 

available with the corresponding author  

Author's contribution AA: revise the 

manuscript, RS: Wrote the manuscript and 

collected the data, HG: supervised the manu-

script  

Acknowledgment 

Appreciation is a must for Jordan Univer-

sity and the department of Scientific Research 

for making this research possible. Further-

more, deep gratitude is forwarded to all the 

study participants who were very cooperative 

and generous in sharing their information for 

the sake of the investigation. 

REFERENCES  

1] AbdAllah, A. M., Raffa, S., Alaidaroos, 

T., Obaid, R., & Abuznada, J. (2013). Nu-

tritional status of some children and ado-

lescents with Down syndrome in Jed-

dah. Life Science Journal, 10(3), 1310-

1318. 

2] Alhusaini, A. A., Ali Al-Walah, M., 

Melam, G. R., & Buragadda, S. (2017). 

Pedometer-determined physical activity 

levels of healthy children and children 

with Down's Syndrome. Somatosensory 

& Motor Research, 34(4), 219–225. 

10.1080/08990220.2017.1415880 

3] Alwhabi, R. M., Omer, A. B., Khan, R., 

Albashir, F., & Alkuait, N. (2022). As-

sessment of the Correlation between the 

Levels of Physical Activity and technol-

ogy usage among Children with Down 

Syndrome in Riyadh Region. 

4] Ataman, A. D., Vatanoğlu-Lutz, E. E., & 

Yıldırım, G. (2012). Medicine in stamps: 

history of Down syndrome through philat-

ely. Journal of the Turkish German Gyne-

cological Association, 13(4), 267. 

5] Bathgate, K., Sherriff, J., Leonard, H., 

Dhaliwal, S., Delp, E., Boushey, C., and 

Kerr, Beccaria, L., Marziani, E., Manzoni, 

P., Arvat, E., Valetto, M. R., Gianotti, L., 

and Chiumello, G. (1998). Further evi-

dence of cholinergic impairment of the 

neuroendocrine control of the GH secre-

tion in Down's Syndrome. Dementia and 

geriatric cognitive disorders, 9(2), 78-81. 

6] Benjasuwantep, B., Chaithirayanon, S., 

and Eiamudomkan, M. (2013). Feeding 

problems in healthy young children: prev-

alence, related factors and feeding prac-

tices. Pediatric Reports, 5(2), 10. 

7] Barr, M., & Shields, N. (2011). Identify-

ing the barriers and facilitators to partici-

pation in physical activity for children 

with Down syndrome. Journal of Intellec-

tual Disability Research, 55(11), 1020–

1033. 10.1111/j.1365-2788.2011.01425.x 

8] Chauliac, M., Bricas, N., Ategbo, É., 

Amoussa, W., & Zohoun, I. (1998). Chro-

mosome 21 and Down syndrome: from 

genomics to pathophysiology. Nature Re-

views Genetics, 5(10), 725-738. 

9] Cloud H.(2008), Medical Nutrition Ther-

apy for Developmental Disabilities, in 

Krause's Food & Nutrition Therapy Text 

book, 12th ed 2008; Chap. 45, 1170- 

1193. 

10] Ekvall, S., Ekvall, V., and Frazier, T. 

(1993). Dealing with nutrition problems 

of children with developmental disorders. 

TOPICS IN CLINICAL NUTRITION, 

8(4), 50-57. 

11] Field, D., Garland, M., and Williams, K. 

(2003). Correlates of specific childhood 

feeding problems. Journal of Paediatrics 

And Child Health, 39(4), 299-304. 

12] Goldacre, M. J., Wotton, C. J., Seagroatt, 

V., & Yeates, D. (2004). Cancers and im-

mune related diseases associated with 

Down's Syndrome: a record linkage 

study. Archives of disease in child-

hood, 89(11), 1014-1017. 

13] Goluch-Koniuszy, Z., & Kunowski, M. 

(2013). Glycemic Index and Glycemic 

Load of diets in children and young peo-

ple with Down's Syndrome. Acta Scien-

tiarum Polonorum Technologia Alimen-

taria, 12(2), 181-194. 

14] Grammatikopoulou, M. G., Manai, A., 

Tsigga, M., Tsiligiroglou-Fachantidou, 

A., Galli-Tsinopoulou, A., and Zakas, A. 

(2008). Nutrient intake and anthropome-

try in children and adolescents with Down 

syndrome–a preliminary study. Develop-

mental neurorehabilitation, 11(4), 260-

267. 

15] Groce, N., Challenger, E., Berman-Bieler, 

R., Farkas, A., Yilmaz, N., Schultink, W., 

... & Kerac, M. (2014). Malnutrition and 

disability: unexplored opportunities for 

collaboration. Paediatrics and interna-

tional child health, 34(4), 308-314. 

https://journals.najah.edu/journal/pmpj/browse-by-issue/


220  ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   ــــــــــــــــــــــــــ  ”…… Physical Activity Among Down Syndrome Children in“ ــــــــــــــــــــــــــــــ

Palestinian Medical and Pharmaceutical Journal (PMPJ). 2023; 8(3): 215-220 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ 

16] Kaushal, R., & Dhagat, M. V. Research 

Paper Medical Science. 

17] King, K. (2012). Pediatric nutrition (pp. 

53-69). P. Q. Samour (Ed.). Jones & Bart-

lett Learning. 

18] Kusters, M. A. A., Verstegen, R. H. J., 

Gemen, E. F. A., & De Vries, E. (2009). 

Intrinsic defect of the immune system in 

children with Down syndrome: a re-

view. Clinical & Experimental Immunol-

ogy, 156(2), 189-193. 

19] Luke, A. M. Y., Sutton, M., Schoeller, D. 

A., & Roizen, N. J. (1996). Nutrient intake 

and obesity in prepubescent children with 

Down syndrome. Journal of the American 

Dietetic Association, 96(12), 1262-1267. 

20] Marín, A. S., and Graupera, J. M. X. 

(2011). Nutritional status of intellectual 

disabled persons with Down syndrome. 

Nutricion Hospitalaria, 26(5), 1059-

1066.  

21] Mazurek, D., & Wyka, J. (2015). Down 

syndrome-genetic and nutritional aspects 

of accompanying disorders. Roczniki 

Państwowego Zakładu Higieny, 66(3). 

22] Melville, C. A., Cooper, S. A., 

McGrother, C. W., Thorp, C. F., and Col-

lacott, R. (2005). Obesity in adults with 

Down syndrome: a case–control study. 

Journal of Intellectual Disability Re-

search, 49(2), 125-133. 

23] National Dairy Council. Food Models, 4th 

ed. Rosemount, IL: NDC; 1990. 

24] Nordstrom, M., Paus, B., Andersen, L. F., 

and Kolset, S. O. (2015). Dietary aspects 

related to health and obesity in Williams 

syndrome, Down syndrome, and Prader– 

Willi syndrome. Food & nutrition re-

search, 59(1), 25487. 

25] Nordstrøm, M., Retterstøl, K., Hope, S., 

& Kolset, S. O. (2020). Nutritional chal-

lenges in children and adolescents with 

Down syndrome. The Lancet Child & Ad-

olescent Health, 4(6), 455-464. 

26] O'Neill, K., Shults, J., Stallings, V., and 

Stettler, N. (2005). Child-feeding prac-

tices in children with down Syndrome and 

their siblings. The Journal of Pediatrics, 

146(2), 234-238. 

27] Osaili, T. M., Attlee, A., Naveed, H., 

Maklai, H., Mahmoud, M., Hamadeh, N., 

... & Obaid, R. S. (2019). Physical status 

and parent-child feeding behaviours in 

children and adolescents with Down syn-

drome in the United Arab Emirates. Inter-

national journal of environmental re-

search and public health, 16(13), 2264. 

28] Otten JJ, Hellwing JP and Meyers LD 

(2006) Dietary Reference Intakes: The 

Essential Guide to Nutrient Require-

ments. Washington: The National Aca-

demics Press. 

29] Pitetti, K., Baynard, T., & Agiovlasitis, S. 

(2013). Children and adolescents with 

Down syndrome, physical fitness and 

physical activity. Journal of Sport and 

Health Science, 2(1), 47-57. 

30] Plaiasu, V. (2017). Down Syndrome–Ge-

netics and Cardiogenetics. Maedica, 

12(3), 208. 

31] Rueda Revilla, N., & Martínez-Cué, C. 

(2020). Antioxidants in down Syndrome: 

From preclinical studies to clinical tri-

als. Antioxidants, 9(8), 692. 

32] Samarkandy, M. M., Mohamed, B. A., 

and Al-Hamdan, A. A. (2012). Nutritional 

assessment and obesity in Down syn-

drome children and their siblings in Saudi 

Arabia. Saudi Med J, 33(11), 1216-1221. 

33] Savage, J. S., Fisher, J. O., & Birch, L. L. 

(2007). Parental influence on eating be-

havior: conception to adolescence. The 

Journal of law, medicine & ethics, 35(1), 

22-34. 

34] Seiverling, L. J., Hendy, H. M., & Wil-

liams, K. E. (2011). Child and parent var-

iables associated with texture problems in 

children's feeding. Journal of Develop-

mental and Physical Disabilities, 23(4), 

303-311. 

35] Sherman, S. L., Allen, E. G., Bean, L. H., 

& Freeman, S. B. (2007). Epidemiology 

of Down syndrome. Mental retardation 

and developmental disabilities research 

reviews, 13(3), 221-227. 

36] Van Robays, J. (2016). John Langdon 

Down (1828–1896). Facts, views and vi-

sion in ObGyn, 8(2), 131. 

37] World Health Organization,Genes and 

human diseases. (2020). Retrieved 13 

June 2020, from Wahl, D. A., Cooper, C., 

Ebeling, P. R., Eggersdorfer, M., Hilger, 

J., Hoffmann, K., and Stenmark, J. (2012). 

A global representation of vitamin D sta-

tus in healthy populations. Archives of os-

teoporosis, 7(1), 155-172 

https://journals.najah.edu/journal/pmpj/browse-by-issue/

	Physical Activity Among Down Syndrome Children in Amman, Jordan
	Recommended Citation

	Physical Activity Among Down Syndrome Children in Amman, Jordan
	Abstract
	Keywords
	Cover Page Footnote

	tmp.1701695522.pdf.0HfuE

