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Objectives: The study was conducted to identify nutritional and feeding problems among children with cerebral palsy

Methods and Material: 75 consecutive children with cerebral palsy, from a Paediatric Neurology outpatient clinic were selected.
An interview schedule was used to assess feeding problems. Assessment proforma, weighing machine and measuring tape were
used to assess physical measurement for identifying nutritional problems.

Results and Conclusions: 75.9% of the cohort had malnutrition, 64% had wasting and 70.7% had stunting. 69.2% of 2-5 yrs olds,
80% of 5-8 yr olds and 62.5% of 8-12 yr olds were underweight. 5.3% were overweight.100%, 50% and 67.5% of choreoathetoid,
hemiplegic and quadriplegic children were underweight respectively. Stunting was marked in the 8-12 year group and in diplegics.
Feeding problems were more common in the 5-8 year group. 95% had a slow intake. 95% had a slow oral intake. 76.5% could not
self feed, 60% spilt food, 45% rejected solids, 35% had frequent aspiration, 35% had difficulty chewing food, 35% had difficulty in
spoon feeding, 25% had swallowing problem, 25% could not drink from a cup and 15% had vomiting. Clinical signs of nutritional
deficiencies were also evident in the study group. There was statistically significant association between feeding problems and
stunting, i.e. feeding problems were more in the group of cerebral palsy children who were having stunting. Maternal ignorance
regarding feeding of cerebral palsy children was more in mothers from low socio- economic status. Children with Spastic quadri-

plegic Cerebral palsy had more feeding problems.
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Key Messages: In the light of this study parents of
children with Cerebral Palsy should be educated for
better feeding practice. Use of gastrostomy in children
with feeding problems should be advocated. Future
studies should focus on effect of early nutritional in-
tervention especially better feeding techniques and
maternal education regarding feeding techniques.

INTRODUCTION

Previous publications
pathogenesis, and treatment of malnutrition which

reviewed the epidemiology,

occurs as a comorbidity in neurologically impaired
children.'” Under nutrition and overweight lead to
increased health problems and diminished participa-
tion in home and school.” Adequate nutritional support
may restore linear growth, normalize weight and
prevent infections in these children.*” Height-for-age
and weight-for-age growth standards of neurologically
impaired children are known to be lower than those
of the reference population.'”" Children with cerebral
palsy consume less dietary energy.'®"" The objective of

the present study was to identify nutritional and feeding
problems among children with Cerebral Palsy (CP).

SUBJECTS AND METHODS

Clearance was obtained from the Hospital Ethical
Committee and informed consent was obtained from
each parent or guardian at the time of interview. 75
consecutive children of either sex, with Cerebral Palsy
of 2-12 year age who attended a Pediatric Neurology
outpatient service were sampled; their nutritional
assessment done and parents were interviewed to
identify feeding problems in these children. Exclusion
criteria included children with coexisting chronic
kidney, heart and gastrointestinal diseases, or those who
had other congenital malformation that could indepen-
dently affect food intake like cleft lip and or palate. A
descriptive design was used. In this study, nutritional
problems meant wasting, stunting, protein energy
malnutrition, and nutritional deficiencies. Feeding
problems referred to difficulty in chewing, difficulty in
swallowing, inability to feed independently, rejection
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of solid foods, slow oral intake, spillage during eating,
disability in spoon feeding and cup drinking, coughing
with meals, vomiting, and aspiration.

The tools used for the study were assessment
proforma, structured interview schedule, weighing
machine, measuring tape and scale. Technique used for
data collection was observation, anthropometric meas-
urements, structured interview and review of clinical
records.

Each patient’s caregiver/mother participated in a
structured interview; socio-demographic data and
presence of feeding problems were collected from the
interview. Nutritional problems were identified using
assessment proforma which included both anthropo-
metric measurements and clinical signs of nutritional
deficiencies. The feeding problems assessed were poor
sucking, spitting out most of the feeds, always choking
while feeding, inability to chew, need for special
instruments such as tubes or special type of cup or
spoon for feeding and refusal of feeds. An interview
schedule with 9 items and a score of 18 was used to
assess knowledge of mothers regarding the nutrition
and feeding of children with Cerebral palsy. Propos-
tionate weight was given to each area. Subject experts
checked content validity of the tool. The tool was
translated into Malayalam and then retranslated into
English to validate the language. The interview was
completed in one or two sessions as dictated by the
child and parent’s cooperation.

All children were weighed with the same standard-
ised equipment. The scale was zeroed before each
measurement. The children were weighed in light under
clothing only, with a dry diaper (if incontinent), and
without shoes and braces. The stature was measured
using a stadiometer in most children. In non ambulant
children the recumbent stature was measured from
vertex to heel and not along the body contours using a
measuring board.

DEFINITIONS

Children were classified as having Protein Energy Mal-
nutrition (PEM), based on weight for age (WFA) as per
IAP classification. They were classified into groups for
‘Height for Age’ as per Waterlow’s classification for
stunting. They were classified as per Waterlow’s clas-
sification for wasting based on ‘Weight for Height’

(WEH).

Anthropometric calculation was done according to
following formulas: Height for age: [observed height/

median height (same age and sex)| x 100: Weight for
age: [observed weight/ median weight (same age and
sex)] x 100: Weight for height: [observed weight/
median weight (same height and sex)] x 100.

According to Water low classification, first degree
stunting means percentage of body height between 90
and 95% compared with the reference height for the
age. Second degree stunting means percentage of body
height between 85 and 90%. Third degree stunting
means percentage of body height less than 85%.

Ideal body weights for height, was derived by
comparing actual weight with the 50* centile weight for
a child of the same height who is on the 50" centile
for height. Children were classified as “wasted” when
their percentage of body weight was lower than 90%
compared with reference values.

Body mass index (BMI) was calculated as weight in
kilograms divided by height in meters squared, rounded
to one decimal place. BMI-for- age between the 85" and
95" percentile and more than 95" centile according to
the CDC/NCHS 2000National Health and Nutrition
Examination Survey was taken as overweight and obese
respectively. Low socioeconomic status was defined as
less than a score of five on the modified Kuppuswamy
scale (2007).

RESULTS

Majority (52%) of children in the study group were in
the age group of two to five yrs. 60% of these were
males. Duration of illness in 45.3% of children was
between three and six years. 26.7% had duration of
more than six years and 28% more than three yeats.
Among the 75 children, majority (53.3%) had Spastic
quadriplegic Cerebral Palsy, 34.7% had Diplegic
Cerebral Palsy, 8% had Hemiplegic Cerebral Palsy and
four percent were Choreo-athetoid. In the study group
74.7% had seizures, 18.7 percent had hearing deficit,
88% had speech problem, 96% had motor deficit, 60%
had drooling, 38.7% had constipation and 89.3% had
mental retardation. 82.7% of children were undergoing
physiotherapy and 28% were undergoing speech
therapy. 32% were on antispasticity agents, 74.7% were
on antiepileptics, 21.3% were on vitamin supplements
and 97.3% were on regular follow up. None among the
cohort were on tube feeds or had access to tube feeds
at anytime for more than two weeks.

Regarding nutritional problems identified in the group
75.9% had malnutrition. 64% had wasting and70.7%
had stunting. 69.2% of children of age two to five
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years, 80% of age five to eight yrs and 62.5% in the
age eight to twelve yrs were underweight. Stunting
was marked in the eight to twelve year group and
in those with diplegic Cerebral Palsy. 5.3% were
overweight based on body mass index.

Among children with hemiplegic Cerebral Palsy, 50%
were under weightand 16.7% were overweight. In the
group of Spastic quadriplegic Cerebral Palsy, 67.5%
were underweight and 5% were overweight.100%
children with Choreo-athetoid Cerebral Palsy were
underweight. And, among children with Diplegic
Cerebral Palsy 76.9% were underweight and 3.9%
were overweight.

Table-1 shows the age-wise distribution of children
according to stunting, wasting and PEM. 25.6% of
children in the age group of two to five years had
Grade 1II stunting, 40% children between five and
cight years had Grade I stunting and 40% had Grade
II stunting. Among the children between eight and

Table 2. Type-wise distribution of children according to stunting, wast-

ing and PEM
Type of Cerebral palsy
. Spastic .
Nl i G D0
CP n=6 anio CPn=3 n=26 Sdu&°
f % f % f % f %
Normal 5 833 8 200 1 333 8 30.8
sunp. Odel 00 15375 0 0 5 192 s
ING Gradell 1 16.7 11 27.5 2 667 7 269 dt."=9 0.066
GradeII 0 0 6 150 0 0 6 23.1
Normal 3 50.0 15 375 1 333 8 30.8
WAST- Gradel 1 167 14 350 0 0 12 462
ING  Gradell 2 333 7 175 1 333 4 154 4736 o6
GradeIll 0 .0 4 100 1 333 77 4=
Normal 12 30.8 3 150 3 188 12 30.8
Gradel 10 256 5 250 4 250 10 256
PEM  Gradell 12 308 9 450 3 188 12 30.8 12:540
df= 0.403
GradeIll 4 103 3 150 3 188 4 103 |,
GradeIV1 26 0 .0 3 188 1 26

twelve years, 25% had Grade III stunting, Grade 1
wasting was the major finding among 41% of children
with age between two and five years. Grade II PEM
was present in 45%, and Grade IV PEM was present
in 18.8% of children in the age group of five to eight
years (Table 1). About 25% of children with Grade II
wasting and 12.5% of children with Grade I1I wasting
were in the age group of eight to twelve years. Grade 11
PEM were present in 45% of children in the age group
five to eight years. Among the children in the age group

Table-2 shows association between type of cerebral
palsy and nutritional problems. 100% of Choreoathet-
oid, 50% of Hemiplegic and 67.5% of quadriplegics
were underweight. However there was no statistically
significant association between the type of cerebral
palsy and stunting wasting and PEM.

Table 3. Association between feeding problems and age of
the children

Age in years

cight to twelve years 18.8% had Grade IV PEM. Feeding 2.5 5.8 8-12 Chi
roblems n=39 n=20 n=16 square P
p df=2
Table 1. Age-wise distribution of children according to stunting, f % f % f %
ting and PEM - ;
b Dh‘fﬁc.““y ™7 179 7 350 2 125 3236 0.198
Age in years chewintg
Nl s 2-5 5-8 8-12 Difficultyin 1, 308 5 250 6 375 0654 0.721
n=39 n=20 n=16 swallowing
£ % £ % £ % i‘;:ih during 15 308 4 200 2 125 2315 0314
Normal 14 359 3 150 5 313
Gradol 8 205 8 400 4 250 Vomiting 5 128 3 150 1 63 0.9 0.706
STUNTING Gradell 10 256 8 400 3 188 Aspiration 12 308 7 350 2 125  2.541 0.281
Gradell 7 179 1 50 4 250 iapt‘illljgge during 15 385 12 600 10 625 3.864 0.145
Normal 14 359 7 350 6 375 Rejection of
nsr Gl 16 4107 350 4 250 AT 12 308 9 450 2 125 4416 0.110
Gradell 6 154 4 200 4 250 ;
Slownessin ¢ 516 19 950 10 625 5935 0051
GradeIl 3 77 2 100 2 125 oral intake
PEM Normal 12 308 3 150 3 188 S’gﬁ:ﬁ;‘“ 30 833 13 765 6 462 6963 0.031
GradeI 10 256 5 250 4 250 &
Difficulty in
Gradell 12 308 9 45 3 188 spoon feeding 5 205 7 3502 125 2782 0249
Gradell 4 103 3 15 3 188 Difficulty in
GradelV. 1 26 0 0 3 188 cup drinking [0 26 5 250 3 188 0310 0.856
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Table-3 shows that there was significant association
between difficultyin self feedingand age of the children.
More feeding problems were in the age group of five
to eight years. The major identified feeding problem
in this age group was slowness in oral intake (95%).
Other problems noted were difficulty in self feeding
(76.5%), spillage during eating (60%), rejection of solid
foods (45%), aspiration (35%), difficulty in chewing
(35%), difficulty in spoon feeding (35%), difficulty in
swallowing (25%), difficulty in cup drinking (25%),
cough during meals (20%), and vomiting (15%)

Table 4. Association between feeding problems and type of
Cerebral palsy

Type of CP
] Spastic . .

it I-Ilerql- Qe Cllllore(_)(i D_1plce£’ Chi »
problems p_eglc riplegic at et(il gE: Sg?fre

n=6 CP n—40 CPn=3 n=26 =3

% % % %

Difficultyin = 535 355 o 38 9038 0029
chewing
Difficultyin 535 450 0 115 968 0021
swallowing
Coughdur- 400 .0 77 12247 0.007
ing meals
Vomiting 0 25 0 .0 8949 0.030
Aspiration 0 375 .0 231 5603 0.133
Spillagedur- g o 475 1000 462 3241 0356
ing eating
Rejectionof 05 450 0 154 8601 0035
solid foods
Slownessin g g5 1000 615 9052 0.029
oral intake
Difficulty in ) 875 333 615 7.848 0.049
self feeding
Difficulty
in spoon .0 425 .0 .0 19.235 0.001
feeding
Difficulty in 400 0 77 12247 0.007

cup drinking

Table-4 shows that there was significant association
between feeding problems and the type of Cerebral
palsy. Children with Spastic quadriplegic Cerebral Palsy
had more feeding problems than children with other
types of Cerebral Palsy.

The relation of feeding problems and nutritional
consequence was statistically analysed. There was
significant association between feeding problems and
stunting (p=0.041).

10.7% of the cohort had thin hair, four percent easy
pluckability of hair, 24% had pallor, eight percent had
angular stomatitis and none had oedema, glossitis or
gum bleeding or petechiae. 12% had frontal bossing
and 6.6% had beading of ribs. None had bow legs.

100 - 1
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70
60 -
50 4
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20 |
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Figure 1. Association between socioeconomic status and knowledge
of mothers

lower middleupperlower

Figure-1 shows that there was statistically significant
association  between status  and
knowledge of mothers regarding feeding a child with
Cerebral Palsy. Knowledge level was low in mothers
from low socio-economic group.

socioeconomic

DISCUSSION

Majority of children with cerebral palsy had malnu-
trition. Stunting was more matrked as the child grew
older. Stallings (1993), documented that about 30%
of children with cerebral palsy were under nourished,
14%  had overweight, 23% of the children had
stunted growth."” In a study from Taiwan, 41.3%
of the recruited Cerebral palsy children had under
nutrition."This is in contrast to 75.9% of outr cohort
who had malnutrition, 5.3% who had Body Mass Index
greater than normal, 64% who had wasting and 70.7%
who had stunting. This difference could also reflect
the prevalence of obesity, Protein Energy Malnutri-
tion, stunting and wasting in the Kerala population. In
a recent study among the general paediatric patients
(which excluded cerebral palsy, diarrhea and other
serious illnesses) admitted to the hospital in which the
present study was conducted, the prevalence of Protein
Energy Malnutrition was 27.5 %, stunting 48%, wasting
50% and two percent had Body Mass Index more than
normal.” In the present study, cerebral palsy children
had clearly worse nutritional status compared to the
general pediatric population in the same hospital; and
the better nutritional status of cerebral palsy children
in the report by Stallings probably reflects the better
nutritional status of the population she studied. The
fact that 70.7% of our sample was stunted shows the
prevalence of chronic under nutrition in our group.
This may be a reflection of the social status in the
country and the population to which this government
hospital caters as the prevalence of stunting in the
general pediatric patients was 48%.
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The severity of malnutrition in the study group was
seen to increase with the duration of neurological
impairment as stunting was marked in the eight to
twelve year age group despite the fact that the older
children had better feeding skills. None of our children
had a gastrostomy in spite of the feeding problems; as
our patients do not seem to accept gastrostomy as a
remedy when offered to them.

Spastic quadriplegic cerebral palsy and hypotonic
patients had significantly poor feeding skill score in
an Indian study on 100 children with cerebral palsy
and was akin to our study group where spastic quad-
riplegic cerebral palsy showed statistically significant
association with feeding difficulty® However the
nutritional status of children with quadriplegic CP was
better when compared to diplegics and children with
choreoathetoid cerebral palsy in our study, possibly
due to the greater energy expenditure in children
with choreoathetoid cerebral palsy and lesser mobility
in quadriplegic children. Psuedo bulbar paralysis a
common accompaniment of quadriplegic CP could be
the cause of feeding problems in them. Every effort
should be made to improve the oral-motor skills of
these children.

Since feeding problems were found to be significant-
ly associated with stunting, it is important to screen
children with cerebral palsy for dysphagia, chewing
problems, spilling during feeding, aspiration, coughing
and vomiting during meals and difficulties specific
to self feeding, cup or spoon feeding so that timely
remedial measures can be implemented. Clinical signs
of nutritional deficiencies were evident in the study
group though the number who showed these signs was
less than expected compared to their overall nutritional
status. This could probably have been due to the fact
that the 21.3 % were on vitamin supplements.

LIMITATIONS OF THE STUDY

The limitations of this study include the small sample
size, the fact that the nutrition of the mother was
not assessed and the fact that there was no control
population.

As the sample was a group who attended a hospital,
these children may be different from the general
population of children with cerebral palsy as they may
include those children who are prone to recurrent
respiratory tract infection or those who are chronically
underfed due to the large part of their time being spent
in the hospital.

CONCLUSIONS

The prevalence of acute and chronic malnutrition
among children with cerebral palsy is still substantial
in our country despite the better nutritional status of
similar children in other countries and is a reflection
of uneven resources in the care of children with
cerebral palsy. There is scarcity of data about children
with cerebral palsy who are at risk of developing mal-
nutrition. The result of the present study shows that
majority of the children with cerebral palsy were
suffering from wasting, stunting and PEM. Almost all
children had various feeding problems. The type of
cerebral palsy had influence on the feeding problems.
There was statistically significant association between
feeding problems and stunting.
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