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Abstract 

Objectives: To assess the nutritional status in children with cerebral pasly. 

Methods: Cross-sectional study with 106 children who were known cases of cerebral palsy categorized 

on basis of hemiplegia, diplegia, quadriplegia. Nutritional status was assessed by weight, height, age 

and BMI data. 

Results: Undernutrition was seen in 33.3% in diplegia, 14% in hemiplegia and 52.6% in quadriplegia. 

Underweight was seen in 44.4% in diplegia, 11.1% in hemiplegia and 57.2% in quadriplegia. 

Conclusion: Severe malnutrition was seen in quadriplegic cerebral palsy followed by diplegic and then 

by hemiplegic cerebral palsy. 
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Introduction 

Cerebral Palsy is non-progressive, meaning the brain injury or malformation would not 

progress in severity. However, secondary conditions resulting from the brain damage might 

develop and change over time. For example, brain injury could cause facial muscle 

impairment that did not change over time. Chewing, swallowing and aspiration could occur 

when facial muscles were impaired. Most children with Cerebral Palsy were at risk for 

secondary undernourishment due to feeding difficulties and oral motor dysfunction. Oral 

motor dysfunction was the inability to control activities of muscles in the mouth required for 

proper food intake levels. Children with cerebral palsy could benefit from feeding and 

nutrition assessments [1]. A study published in 1999 by Elsevier titled “Gastrointestinal 

manifestations in children with Cerebral Palsy” found the majority (92%) of those with 

Cerebral Palsy had one or more significant gastrointestinal symptoms, including difficulty 

swallowing, regurgitation, abdominal pain, chronic pulmonary aspiration, and chronic 

constipation [2].  

Most of the children with cerebral palsy (CP) were at risk of poor nutritional status, 

predominantly those with severe gross motor impairment and oropharyngeal dysfunction [3-5]. 

Defining the need for nutrition intervention in children with CP requires the use of multiple 

methodologies [6, 7]. Indicators might include the following [4, 8]: Such as deviation in weight 

gain or growth resulting from an established ‘pattern’, Evidence of low body-fat stores in 

combination with low weight in respect to height or length, Prolonged or stressful oral 

feeding or signs of pulmonary aspiration, or dehydration and Evidence of micronutrient 

deficiencies.  

Children and adolescents with CP had decreased energy requirements in comparison with 

characteristically developing groups and that these differences increase with increasing 

severity of gross motor impairments [9-11]. Differences were partly because of decreased basal 

metabolic rate (associated with reduced lean body mass and adaptation to chronic poor 

nutrition) but mostly because of reductions in physical activity levels [12, 13]. Energy 

requirements of children and adolescents with severe CP who use a wheelchair for mobility 

had been reported to be between 60% and 70% of those of healthy typically developing 

children [10, 12]. There were limited studies on growth assessment and nutrition in children 

with cerebral palsy in India. This study was done with the aim of assessing food pattern and 

nutritional status in children with cerebral palsy and malnutrition associated in various types 
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of cerebral palsy in 2 – 12 years old children with cerebral 

palsy that attended pediatric outpatient/inpatient department 

of DR. D Y Patil Medical College, Pune. 

 

Material and methods  

Duration of study 

The study was carried out over a period from July 2015 to 

September 2017.  

 

Place of Study 

Dr. D. Y. Patil Medical College & Hospital and Research 

Centre, Pimpri, Pune 18  

 

Type of Study 
Descriptive, Cross-Sectional study.  

 

Inclusion Criteria 

 Children from 2-12 years of age.  

 Both genders  

 Known cases of cerebral palsy  

 

Exclusion Criteria 

 Children below 2 and above 12 years.  

 Children with a history of metabolic or 

neurodegenerative diseases and other chronic illnesses 

(i.e. cardiac, renal, gastrointestinal, endocrinological or 

syndromal) known to effect growth were excluded.  

 Children on naso/orogastric tube feeding.  

 

Sample Size 

As 51% of malnutrition was observed in children with 

cerebral palsy according to Mustafa BA et al. in 2013 and 

other studies, so at 95% confidence level and acceptable 

error of 10% the sample size came out to be 96. Considering 

10% dropout the sample size would be 106. 

 

Ethical Clearance 

The protocol designed for the present study was submitted 

to the ethical committee of Dr. D.Y. Patil Medical College, 

Pune and the study was approved by the ethical committee 

before commencement of the study. 

 

Discussion  

A descriptive study planned in DR. D. Y. Patil Medical 

College and Hospital in Pimpri, Pune for evaluating the food 

pattern and nutritional status of children with cerebral palsy. 

Total 106 patients aged 2 to 12 years, who attended 

pediatric Outpatient Department or admitted in ward, were 

enrolled in this study. Food pattern, diet frequency, calories 

and protein intakes of the patients evaluated. 

 

1. Feeding difficulties wise distribution of cases with type 

of cerebral palsy 

 
Table 1: Cross-tabulation based on topographical classification and feeding difficulties 

 

Topographical classification 
Feeding difficulties 

Total (%) 
Yes (%) No (%) 

Diplegia 6 (24) 61 (75.3) 67 (63.2) 

Hemiplegia 1 (04) 14 (17.3) 15 (14.2) 

Quadriplegia 18 (72) 6 (07.4) 24 (22.6) 

Total 25 (100) 81 (100) 106 (100) 

Chi square test: 45.54, df: 2, p value 0.000 

 

Chewing and swallowing difficulties that occur in about 

one-third of all cases were most responsible for the 

problems with under nutrition [14, 15]. In this study, 23.6% 

patients had feeding difficulty (n=25). Out of them, 72% 

patients suffered from Quadriplegia. Relation of 

topographical classification with feeding difficulties was 

statistically significant (p<0.05, Table 5). The chief cause of 

poor growth in children with CP had been attribute to 

inadequate nutritional intake resulting from feeding 

difficulties. These comprise weak suckling, poor 

coordination of the swallowing mechanisms, coughing and 

choking during feeding, inability to self-feed, vomiting with 

aspiration secondary to gastroesophageal reflux (GERD) [16, 

17]. Motor handicap with associated speech difficulty in 

children with CP had also been found to limit their ability to 

access food or talk for hunger [5, 18]. 

 

2. Co-Relation between caloric intake with type of 

cerebral palsy  

 
Table 2: Relation of calories intake with topographical classification 

 

 

Topographical classification N Calories in Kcal (Mean ± SD) 

  2 – 5 Years 6 – 12 Years 

Diplegia 23 + 44 1008.9 ± 159.1 1311.2 ± 212.6 

Hemiplegia 7 + 8 1044.1 ± 99.5 1201.5 ± 155.3 

Quadriplegia 10 +14 808.8 ± 120.9 1091.9 ± 205.5 

Total 106 965.1 ± 166.4 1251.4 ± 221.6 

F statistics 8.213 6.315 

P value 0.001 0.003 

 

Present study found mean calories intake was significantly 

high in diplegic patients (1311.2 ± 212.6 Kcal) and low in 

quadriplegic patients (1091.9 ± 205.5 Kcal) in 6 – 12 years 

old patients.While in 2 – 5 years old patients also mean 

calories intake was significantly high in diplegic patients 

(1008.9 ± 159.1 Kcal) and low in Quadriplegic patients 

(808.8 ± 120.9 Kcal) (Table 2).  
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3. Co-Relation of protein intake with type of cerebral palsy  

 
Table 3: Relation of protein intake with topographical classification 

 

Topographical classification N Protein in grams (Mean ± SD) 

  2 – 5 Years 6 – 12 Years 

Diplegia 23 + 44 9.8 ± 1.5 15.3 ± 4.1 

Hemiplegia 7 + 8 10.4 ± 0.8 13.3 ± 2.1 

Quadriplegia 10 +14 7.8 ± 1.1 12.5 ± 2.9 

Total 106 9.4 ± 1.6 14.4 ± 3.9 

F statistics 10.44 3.253 

P value < 0.001 0.045 

 

In current study, in 6 -12 years old patients, mean protein 

intake was significantly high in diplegic patients (15.3 ± 4.1 

gm) and low in quadriplegic patients (12.5 ± 2.9 gm).While 

in 2 – 5 years old patients mean protein intake was 

significantly high in hemiplegic patients (10.4 ± 0.8 gm) and 

low in Quadriplegic patients (7.8 ± 1.1 gm) (Table 3). 

 

4. Nutritional Status by anthropometry with type of 

cerebral palsy 

 
Table 4: Z score comparisons among Topographical classification 

 

Topographical 

classification 

Weight for age In 2-5 years Height for age in 2 -12 years age BMI in 2-12 years WHR in 2-12 years 

(n=40) (n=106) (n=106) (n=106) 

Diplegia -0.82 ±0.21 0.11 ±0.96 0.14 ±1.1 0.19 ±1.07 

Hemiplegia -0.82 ±0.18 -0.04 ±1.05 -0.02 ±0.7 0.19 ±0.74 

Quadriplegia -1.14 ± 0.26 -0.27 ±1.06 -0.50 ±0.9 -0.49 ±0.87 

F statistics 7.627 1.281 3.53 2.083 

P value 0.002 0.282 0.033 0.138 

 

Z score of Weight for age in 2 – 5 years age was highest in 

Diplegia (-0.821 ± 0.21) compared to Hemiplegia (-

0.817±0.18) and Quadriplegia (-1.138 ± 0.26) and this was 

statistically significant by applying one-way ANOVA test 

(p<0.05).  

Z score of Height for age 2 – 12 years was highest in 

Diplegia (0.106 ± 0.96) compared to Hemiplegia (-

0.039±1.05) and Quadriplegia (-0.271 ± 1.06) and this was 

statistically non-significant by applying one-way ANOVA 

test (p>0.05).  

Z score of BMI in 2 – 12 years was highest in Diplegia (0.14 

± 1.1) compared to Hemiplegia (-0.02±0.7) and 

Quadriplegia (-0.5 ± 0.9) and this was statistically 

significant by applying one-way ANOVA test (p<0.05).  

Z score of Weight to height ratio was highest in Hemiplegia 

(0.191 ± 0.74) compared to Diplegia (0.188 ± 1.07) and 

Quadriplegia (-0.488 ± 0.87) and this was statistically non-

significant by applying one-way ANOVA test (p>0.05). 

 

5. BMI wise distribution of cases with type of cerebral 

palsy 

 
Table 5: Cross-tabulation based on topographical classification and BMI 

 

Topographical classification Body Mass Index Total (%) 

 Undernutrition (%) Normal Nutrition (%)   

Diplegia 19(33.33) 37 (75.5)  56 (52.8) 

Hemiplegia 8 (14) 7 (14.3)  15 (14.2) 

Quadriplegia 30 (52.6) 5 (10.2)  35 (33.01) 

Total 57 (100) 49 (100)  106 (100) 

Chi square test: 8.4, df: 2, p value 0.0015 

 

Undernutrition was present in 33.33% Diplegic patients, 

52.6% Quadriplegic patients and 14% Hemiplegic patients, 

while normal nutrition was present in 75.5% Diplegic 

patients, 14.3% Hemiplegic patients and 10.2% 

Quadriplegic patients. 

6. Distribution of cases according to weight for age in 2-5 

years age group 

 

 
Table 6: Cross-tabulation based on topographical classification and Weight for Age in 2-5 years 

 

Topographical classification Weight for height classification (WHO) Total (%) 

 
Severe Underweight (%)  

(< -3SD) 

Underweight (%)  

(-2SD to -3SD) 

Normal nutrition (%)  

(> -2SD) 
 

Diplegia 1 (20) 4 (44.4) 15 (75) 20 (58.8) 

Hemiplegia 0 1 (11.1) 5 (25) 6 (17.6) 

Quadriplegia 4 (80) 4 (44.4) 0 8 (23.5) 

Total 5 (100) 9 (100) 20 (100) 34 (100) 

Chi square test: 17.356, df: 4, p value 0.002 
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Underweight (< -2SD, n=4) and Severe underweight (< -

3SD, n=4) was more common in Quadriplegia. While 

majority of Diplegic patients (n=15) had normal nutrition 

and this relation was statistically significant (Table 6).  

 

Discussion 

Most children with Cerebral Palsy were at risk for 

secondary undernourishment due to feeding difficulties and 

oral motor dysfunction. Oral motor dysfunction was the 

inability to control activities of muscles in the mouth 

required for proper food intake levels. Children with 

cerebral palsy could benefit from feeding and nutritional 

assessments [1]. Chewing and swallowing difficulties that 

occur in about one-third of all cases were most responsible 

for the problems with under nutrition [14, 15].  

In this study, 23.6% patients had feeding difficulty (n=25). 

Out of them, 72% patients suffered from Quadriplegia. 

Relation of topographical classification with feeding 

difficulties was statistically significant (p<0.05, Table 1). 

Present study found mean calories intake was significantly 

high in diplegic patients (1311.2 ± 212.6 Kcal) and low in 

quadriplegic patients (1091.9 ± 205.5 Kcal) in 6 – 12 years 

old patients. While in 2 – 5 years old patients also mean 

calories intake was significantly high in diplegic patients 

(1008.9 ± 159.1 Kcal) and low in Quadriplegic patients 

(808.8 ± 120.9 Kcal) (Table 2). 

In 6 -12 years old patients, mean protein intake was 

significantly high in diplegic patients (15.3 ± 4.1 gm) and 

low in quadriplegic patients (12.5 ± 2.9 gm). While in 2 – 5 

years old patients mean protein intake was significantly high 

in hemiplegic patients (10.4 ± 0.8 gm) and low in 

Quadriplegic patients (7.8 ± 1.1 gm) (Table 3). 

In current study among 2 – 12 years old patients, Z score of 

BMI was significantly higher in Diplegia (0.14 ± 1.1) 

compared to Hemiplegia (-0.02±0.7) and Quadriplegia (-0.5 

± 0.9). While Z score of Weight for height ratio was non-

significantly higher in Hemiplegia (0.191 ± 0.74) compared 

to Diplegia (0.188 ± 1.07) and Quadriplegia (-0.488 ± 0.87) 

(Table 6). Undernutrition was present in 52.6% Diplegic 

patients, 33.3% Quadriplegic patients and 14% Hemiplegic 

patients and this relation BMI with topographical 

classification was statistically significant (p<0.05) (Table 4). 

Undernutrition was present in 33.33% Diplegic patients, 

52.6% Quadriplegic patients and 14% Hemiplegic patients, 

while normal nutrition was present in 75.5% Diplegic 

patients, 14.3% Hemiplegic patients and 10.2% 

Quadriplegic patients (Table 5). 

Underweight (< -2SD, n=4) and Severe underweight (< -

3SD, n=4) was more common in Quadriplegia. While 

majority of Diplegic patients (n=15) had normal nutrition 

and this relation was statistically significant (Table 6).  

 

Conclusion  

 Severe malnutrition was found in quadriplegic cerebral 

palsy as maximum cases had feeding difficulties 

followed by hemiplegia and diplegia.  

 Proper nutritional therapy should be introduced in the 

early stages of cerebral palsy.  

 

References 

1. Kenneth A. Stern. Nutritional Health [Internet]. 

MyChild at Cerebral Palsy. org. [cited 2017 Sep 21]. 

Available from:  

http://www.cerebralpalsy.org/information/nutritional-

health 

2. Del Giudice E, Staiano A, Capano G, Romano A, 

Florimonte L, Miele E et al. Gastrointestinal 

manifestations in children with cerebral palsy. Brain 

Dev. 1999; 21(5):307-11.  

3. Brooks J, Day S, Shavelle R, Strauss D. Low weight, 

morbidity, and mortality in children with cerebral palsy: 

new clinical growth charts. Pediatrics. 2011; 

128(2):e299-307.  

4. Kuperminc MN, Stevenson RD. Growth and nutrition 

disorders in children with cerebral palsy. Dev Disabil 

Res Rev. 2008; 14(2):137-46.  

5. Fung EB, Samson-Fang L, Stallings VA, Conaway M, 

Liptak G, Henderson RC et al. Feeding dysfunction is 

associated with poor growth and health status in 

children with cerebral palsy. J Am Diet Assoc. 2002; 

102(3):361-73.  

6. Arvedson JC. Feeding children with cerebral palsy and 

swallowing difficulties. Eur J Clin Nutr. 2013; 

67(S2):S9.  

7. Samson-Fang L, Bell KL. Assessment of growth and 

nutrition in children with cerebral palsy. Eur J Clin 

Nutr. 2013; 67(S2):S5. 

8. Marchand V, Motil KJ. Nutritin support for 

neurologically impaired children: a clinical report of the 

North American Society for Pediatric Gastroenterology, 

Hepatology, and Nutrition. J Pediatr Gastroenterol Nutr. 

2006; 43(1):123–35.  

9. Rieken R, van Goudoever JB, Schierbeek H, Willemsen 

SP, Calis EAC, Tibboel D et al. Measuring body 

composition and energy expenditure in children with 

severe neurologic impairment and intellectual 

disability. Am J Clin Nutr. 2011; 94(3):759-66.  

10. Walker JL, Bell KL, Boyd RN, Davies PSW. Energy 

requirements in preschool-age children with cerebral 

palsy. Am J Clin Nutr. 2012; 96(6):1309-15. 

11. Bell KL, Davies PSW. Energy expenditure and physical 

activity of ambulatory children with cerebral palsy and 

of typically developing children. Am J Clin Nutr. 2010; 

92(2):313-9.  

12. Stallings VA, Zemel BS, Davies JC, Cronk CE, 

Charney EB. Energy expenditure of children and 

adolescents with severe disabilities: a cerebral palsy 

model. Am J Clin Nutr. 1996; 64(4):627-34.  

13. Bandini LG, Schoeller DA, Fukagawa NK, Wykes LJ, 

Dietz WH. Body composition and energy expenditure 

in adolescents with cerebral palsy or myelodysplasia. 

Pediatr Res. 1991; 29(1):70-7. 

14. Medical Problems with Cerebral Palsy [Internet]. 

Cerebral Palsy Source, 2017 [cited 2017 Sep 23]. 

Available from:  

http://www.cerebralpalsysource.com/About_CP/medica

l_cp/index.html  

15. Common Health Problems Associated With Cerebral 

Palsy. Cerebral Palsy Common Health Problems | My 

Child Without Limit, 2017, 1–2. 

16. Stallings VA, Charney EB, Davies JC, Cronk CE. 

Nutrition‐related growth failure of children with 

quadriplegic cerebral palsy. Dev Med Child Neurol. 

1993; 35(2):126-38.  

17. Socrates C, Grantham-McGregor SM, Harknett SG, 

Seal AJ. Poor nutrition is a serious problem in children 

with cerebral palsy in Palawan, the Philippines.  



 

~ 98 ~ 

International Journal of Applied Research 
 

18. Van Zelst BR, Miller MD, Russo RN, Murchland S, 

Crotty M. Activities of daily living in children with 

hemiplegic cerebral palsy: a cross-sectional evaluation 

using the assessment of motor and process skills. Dev 

Med Child Neurol. 2006; 48(9):723-7. 

 


