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PREVALENCE OF FUNCTIONAL FEEDING PROBLEMS IN
CEREBRAL PALSY CHILDREN OF KARACHI

ABSTRACT

BACKGROUND AND AIMS

Cerebral palsy is neurodevelopmental disability that not only
affects sensory, motor or cognition domains but also oral motor
area that may leads to difficulties in eating, chewing, swallowing,
sucking or drooling etc. Therefore, this study aims to determine
the prevalence of functional feeding problems in CP children of
Karachi to evaluate their needs of feeding and role of
rehabilitation regarding it.

METHODOLOGY

The cross-sectional survey was conducted on Cerebral Palsy
children aged between 6-12 years with the number of participants
n=40, recruited through the non-probability sampling technique.
The data was collected through Functional Feeding Assessment
Scale (FFA) taken from Multi-disciplinary Feeding Profile (MFP).

RESULTS

A sample of 40 participants with Cerebral Palsy enrolled in the
study consists of 8 boys and 32 girls with mean age 8.67+1.93
years. It was showed that participants have an average score in all
domains of Functional Feeding as the oral motor area is affected
due to Cerebral Palsy.

CONCLUSION

It was concluded that CP children suffers from number of
functional feeding problems that may leads to poor nutrition, loss
of appetite and decreased quality of life. The large scale surveys
are recommended for the identification of feeding problems in CP
using standardized tools.
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INTRODUCTION

Cerebral Palsy (CP) is defined as the most
common developmental disability
estimated from 1.5 to more than 4 per
1,000 children of a defined age range®. CP
Is caused due to non-progressive brain
lesions  based on  neuromuscular
movements, causing functional
limitations. The onset occurs at birth and
persists throughout the lifespan®. The

symptoms may include increased or
fluctuating muscle tone,
hyperactive/exaggerated reflexes,
decreased muscle coordination,

involuntary movements and difficulties in
walking, hand use, eating, excessive
drooling, and speaking making it the most
common cause of severe motor disability
among children®4, Moreover, other
disabilities like seizure disorders, mental
retardation or learning disabilities often
co-occur with CP®. In addition, due to fine
or gross motor involvement, CP children
frequently have oral-motor involvement
that may include dysphagia of either type
i.e. oral, pharyngeal or esophageal which
may results in speech impairment,
inadequate appetite and nutrition®”’.

Number of studies suggested that the oral-
motor dysfunction, subsequently with
feeding problems has been observed in up
to 90% of preschooler mild CP children
that showed evidence of oral-motor
involvement and reduced functional
feeding  skills®.  Furthermore, the
prevalence of feeding problems in CP
children appears to be positively
correlated with the disorder’s severity and
extent of motor involvement. The disease
may affect oral motor skills, speech delay,
difficulties with swallowing and sucking
or drooling etc.}*. Moreover, as the oral
motor function progress, it causes
retardation and adverse consequences on
physical and social health®®°. However, the
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pathogenesis of neurological lesion
causing feeding problem is still unknown*
®. Subsequently, the feeding problem in
CP can induced the risk of aspiration that
is inhalation and exhalation through lungs
that can cause adverse pulmonary
conditions®’. Moreover, it also causes loss
of appetite and stressful meal time as
cannot take food to the mouth, although
the severity of these problems differ in
individuals with lack of sensorimotor, fine
and gross motor coordination and
cognitive deficits”®. The feeding problems
have a clinical significance that may
influence the activities of daily living
because the dysfunction can lead to
progressive abnormalities if not addressed
at an earliest. According to a study the
feeding problem causes difficulty in the
swallowing and chewing ultimately leads
to excessive saliva formation, known as
drooling that lead to pneumonia and
untidiness of mouth®1°,

Number of studies revealed that the oral-
motor exercises are effective to reduce
feeding problem through active, passive
exercises and sensory applications that
increase stability and endurance of smooth
muscle fibers'. Moreover, these exercises
provide sensory input that enhances
feeding mechanism as well as mouth
control'? whereas electrical stimulation,
vibration may also use to normalize oral
motor mechanism.  Although these
treatment strategies are most commonly
applied by PT’s, OT’s and other health-
care providers, but still a debate exists
regarding the effectiveness of these
exercise with feeding problems®3. Despite
of the severity of problems, prolonged
feeding disorders results in a cascade of
negative effects that may results in
physical, emotional and cognitive
development'®. A study reported that
feeding difficulties in children with
moderate to severe CP resulted in poor
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nutritional status and health’*4 As a
result these children are at high risk for
feeding and swallowing disorders that
may have significant health implications
including inadequate caloric intake and
acute or chronic state of malnutrition?31°,
In addition, causes of CP children have
difficulty achieving a nutritional intake
sufficient to sustain a normal growth is due
to communication difficulties that inhibit
requests for food, impaired expressions of
food preferences, poor self-feeding skills
and varying degrees of oral-motor
dysfunction. Further complications may
include aspiration of food and gastro-
esophageal reflux affecting up to 75% CP
children. It has proven by studies that
malnutrition in CP individuals is most
important thing to consider as that of poor
fine and gross motor and cognitive
function as proper diet is required for
health. However, limited studies are
available to evaluate the rate of prevalence
in feeding problems and interventions
addressing it therefore, this study aims to
determine the prevalence of functional
feeding problems in CP children of
Karachi to evaluate their needs of feeding
and role of rehabilitation regarding it. The
multidisciplinary team should make a
strategic plan on the individual basis.
Provide professionals on a location basis,
there will be teaching support for children
for providing education?®.  Clinical
measures about the pediatric oral motor
feeding assessments tools. 12 assessment
tools were identified which includes
evaluating and screening of oral motor
feeding problems and observing the
feeding process. Most of the assessments
were usually made for the children with
developmental disabilities?®.

METHODOLOGY

Study Setting
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Data was collected from special education
institutes, primary and tertiary care centers
of Karachi.

Target Population
Cerebral Palsy children aged 6-12 years.

Study Design
Cross-sectional study.

Duration Of Study
6-8 months.

Sampling Technique
Non-Probability Convenience Sampling
Technique.

Sample Size
N=40.

Sample Selection

e Inclusion Criteria
Spastic  Diplegic Cerebral Palsy
children aged 6-12 years with mild to
moderate condition classified
according to Gross Motor Function
Classification System Level were
included.

e Exclusion Criteria
Parents/Guardians who refused their
child participation or children with
severe conditions or secondary
complications were excluded.

DATA COLLECTION PROCEDURE

Data was collected from special education
institutes and rehabilitation departments of
tertiary care hospitals of Karachi. All the
subjects with diagnosed Cerebral Palsy
with respect to inclusion criteria were
recruited through convenience sampling
techniqgue. Before the assessment,
participants’ primary caregivers were
provided with informed consent in order to
have detailed information about the study.
Followed by the consent, functional
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feeding problems were assessed by using
Functional Feeding Assessment scale
(FFA) taken from Multi-disciplinary
Feeding Profile (MFP).

DATA COLLECTION TOOL

Data was collected through Functional
Feeding Assessment scale (FFA) taken
from Multi-disciplinary Feeding Profile
(MFP). The assessment will be based on
the normal and abnormal patterns in the
following section such as feeding, biting,
chewing, cup/straw drinking and drooling
occurs during eating categorized on
responses of  “Adequate”, “Poor”,
“Absent”, “Unable to Determine” and
“N/A” on the scale of 1-5.

DATA ANALYSIS STRATEGY

Data was entered on SPSS (Statistical
Product and Service Solutions) software.
Participant’s demographic details were
represented through descriptive statistics
whereas participant’s assessment of
feeding problems in each of the section
was represented through frequency and
percentage.

ETHICAL CONSIDERATIONS

All participants were given informed
consents in order to provide detailed
information regarding the study. Before
commencement of the study, consent was
taken to proceed further. The information
of all the participants was kept
confidential under investigator whereas
participant may refuse anytime to take part
in the study or provide any information
related to study.

RESULTS

A sample of 40 participants with Spastic
Diplegic Cerebral Palsy enrolled in the

study consisted of 8 males and 32 females
with mean age 8.67+1.93.

On Functional Feeding Assessment scale
of Multi-disciplinary Feeding Profile, it
was reported that in spoon feeding domain
of FFA, highest mean scores of 3.08+0.79
and 3.00+0.84 were reported in opens
mouth to sight of spoon and keeps lips
closed during swallowing respectively
whereas abnormal patterns percentage are
shown in Figure-1.

@ Suckle-swallow reflex

16% 17% )\ @ Bite Reflex
O Gag Reflex
16% 17% ’
‘ OJaw Thrust
E Tongue Thrust

@ Lip Retraction

Figure.l Abnormal patterns on spoon
feeding domain of FFA

In biting, all the participants have scored
an average in all normal patterns while
highest reported in exhibits controlled
(graded) bite i.e. 2.73£1.06, breaks
through arrowroot cookie i.e. 2.73+0.90,
jaw thrust i.e. 2.90+0.81 and gag reflex
2.80+£0.93 respectively as shown in
Figure-2.

N

@ Tonic bite reflex

O Gag Reflex

O Sucking
26% O Phasic Biting

Figure.2 Abnormal patterns on biting
domain of FFA
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Similarly, in chewing, cup drinking and
swallowing, all participants scored an
average in normal and abnormal patterns
with highest being reported in holds head
steady, slightly forward in midline i.e.
2.90£0.81 and transports solids to back of
mouth i.e. straw reflex i.e. 2.90+£0.90 as
shown in Fig-3.

E Coughing
O Choking
OFood Loss
@ Liquid Loss

Figure.3 Abnormal patterns on
chewing, cup drinking and swallowing
domain of FFA

It was showed also that participants has
drooling issues i.e. wet lips (28%) , wet
chin to overt drooling (27%), excess saliva
in mouth (20%) respectively.

DISCUSSION

The findings of this study revealed that
children with CP have functional feeding
problems on an average with mean scores
in every domain of normal and abnormal
patterns. It was revealed that swallowing,
biting, drinking and proper feeding skills
that plays an important role in children’s
development are impaired that may leads
to secondary complications. As CP is a
chronic  developmental disorder that
severely affects motor component of an
individual resulting in adverse health
consequences Yyet various efforts failed to
prevent its occurrence®®. Moreover in
most of the cases, the cause of CP is

@ Suckle Swallow Reflex
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unknown as well as the prematurity
remains the most common risk factor
among children. Thereby these children
suffer from multiple potential disabilities*.
However, normal development required
appropriate oral skills as well as voluntary
and involuntary movements of oro-facial
and tongue muscles and coordination for
sucking, swallowing and chewing
purposes but in children with CP, normal
functioning of these muscles are impaired
due to abnormal tension and articulation of
the tongue, and palate. Moreover, the
sensory defects in these areas lead to the
risk of strangulation, resulting in
swallowing and drooling issues®®.
Apparently, these deficits results from the
impairment of the upper motor neuron
causes swallowing disorder, problems in
the formation of food morsel and delayed
transfer of the solid and liquid food from
the oral cavity to the gastrointestinal tract.
Multiple studies have stated that various
nutritional and physical factors are related
to poor growth in CP that may include
oral-motor impairments, incompetency in
swallowing and poor nutritional status'®-
7 Further, these problems include refusal
to take food, lack of initiation, biting,
chewing difficulties etc. Similarly, in our
study due to small sample size oral
dysphagia is still unexplored although it is
common in children with CP that they
have a problem in feeding skills based on
the dysfunctions of oral-motor movement
such as dysarthria, apraxia, or drooling
differences apparently been observed.
The oral dysphagia is associated with
severe complications, such as pulmonary
aspiration and esophagitis etc. Thus, child
will be able to refuse the food®°. It was
also observed that feeding domain was not
thoroughly assessed by the therapist
despite of standardized tools and
questionnaire. However, no satisfactory
tool has been established for the
assessment of dysphagia. Several studies
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have shown that rehabilitation of
dysphagia involves multiple professions in
the treatment of physically disabled
children with CP or other developmental
disability?®. Multidisciplinary orofacial
therapies are also determined to be helpful
in clinical examination of dysphagia. A
study conducted recently indicated that
Nordic Orofacial Test-Screening (NOT-S)
IS a comprehensive screening method in
children with cerebral palsy indicated that
the NOT-S is an effective and valuable
tool for the comprehensive screening of
orofacial dysfunctions?® Although, the
feeding difficulties are increasing in
cerebral palsy children with gross motor
problem and increasing age that may have
an effect on physical as well as mental
development??. Studies have concluded
that impaired self-feeding skills are also
associated with oro-facial involvement
that may exacerbate growth retardation of
CP children while according to some
researchers’ inadequate nutritional intake
resulting from feeding difficulties is likely
to be the main cause for the developmental
delay. It has been evident that CP children
with poor feeding problems have lower
global health as compared to children with
disorder other than CP?%-?2, Therefore, a
valid screening tool must be utilized for
the assessment of feeding problems in
children to prevent from under nutrition®,
Moreover, CP children without oral-motor
involvement initially presented with
feeding problems but these difficulties
appeared to resolve as the children
acquired more skills.

According to the neuroanatomical location
of the lesion, studies have found that was
severity of swallowing disorder varies in
different types of CP3%2, Athetoid CP had
the lowest severity of problems whereas
spastic Diplegic classification is more
evident. The difference is due to the
severity of swallowing problem that may
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be related to the extent and location of the
neurological lesion®*. In particular, CP is
due to the two-sided injury of the
pyramidal and extrapyramidal pathways
with more damage to the corticospinal and
corticomedulary pathways malfunction
subsequently to more oral motor
impairments and severe swallowing
disorder as well as malfunctioning of the
orofacial and even aspiration?3.

Despite  of the difficulties early
identification is necessary in life, for
children with oral-motor involvement that
appeared to  persist  with  the
development!®. Therefore, large scale
surveys are essential for the identification
of oral motor or feeding problems in
children with CP and number of trials must
be conducted to determine the efficacy of
multidisciplinary interventions for the
management of dysphagia. Future
investigations should utilize a longitudinal
approach to inspect the development of
feeding skills in  CP  children
with varying degrees ~ of  oral-motor
involvement.

Feeding problems are therefore crucial to
investigate as it has negative impact on
child’s health that leads to poor nutritional
status and decreased quality of life.
Although there are certain factors that
aggravate swallowing problems in CP
children with spastic and flaccid paralysis
as these children have inappropriate status
while eating?®. Therefore, in order to have
proper nutrition, it is necessary to
implement appropriate intervention and
strategy that is a child has to sit in a knee
bending position that is kneeling on the
floor with head and trunk rotated in one
direction (in the center of gravity) whereas
the neck is slightly forwarded to allow
respiratory and oral movements. Such
procedure is helpful to overcome feeding
difficulties in these children. However, in
spastic and flaccid children, this ideal
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condition is always not possible due to
severe  respiratory  problems  and
aspiration. Another prevalence study
revealed that 36% had motor speech
problems, 21% feeding disabilities, 22%
had severe drooling. It was showed that all
impairments were significantly related to
poor gross-motor function and intellectual
impairment. Although, CP children is
considered for with the individualized
treatment plan that constitutes the
combination  of interventions in
multidisciplinary  rehabilitation.  Yet
provision of family centered services is
important in the rehabilitation. Moreover,
the palliative care is not the only solution
to improve the quality of life. Furthermore
in cooperation with the child, his/her
family members should involve in a
multidisciplinary rehabilitation for this the
child will significantly improve in his/her
areas. Therefore the multidisciplinary
team of rehabilitation work can achieve
the child’s target or goal. Therefore, it was
suggested to address the needs of the

disorder thereby targeting the
interventions that might be helpful to
reduce the symptoms  Although,

insufficient evidence is available to
determine the role of oral motor exercises
on children with sensorimotor deficits and
swallowing problems?%5, Also, there are
number of limitations in this study that is
relatively less sample size and outpatient
settings for the recruitment of participants.
Further, a time constraint prevents to
explore more in this domain. Yet, types
were not investigated based on the
classification of the CP as feeding
problems with this regard may have
varying prevalence of feeding problems in
Pakistani CP children.  Subsequently,
certain clinical measures have been used
over the period of time to assess the oral-
motor dysfunction in CP children®??3,
Multiple studies highlighted the use of
standardized assessment including speech
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(1]

problems, chewing, and feeding,
swallowing or excessive drooling®*.
Moreover, the reliable and validated

questionnaire or objective measurement
might be helpful to rule out the feeding
problems therefore accurate evaluation is
essential. However, exact prevalence is yet
to be known due to limitations of available
evidences at national and international
levels. Future studies might be beneficial
to provide an appropriate therapeutic
intervention not only affects the quality of
life of these children, but also prevents
direct impact on the emotional and
physical health of these children. Thus,
use of standardized tools in assessment of
functional feeding problems are crucial to
evaluate the issues thereby facilitate for
the effective treatment strategies for CP.
Feeding difficulties with the involvement
of oral-motor impairments that can affect
chewing, food ingestion and self-feeding
are most common and can be severe.
These difficulties may impact the
caregivers for feeding their child, it can
also further reduce nutritional intake 2.

CONCLUSION

It was concluded that CP children suffers
from number of functional feeding
problems that may leads to poor nutrition,
loss of appetite and decreased quality of
life. The large scale surveys are
recommended for the identification of
feeding problems in CP  using
standardized tools. Furthermore,
appropriate therapeutic interventions are
suggested to prevent these impairments ad
facilitate healthy feeding to the children.
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