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Abstract

Background Respiratory problems, such as aspiration pneumonia,
are major causes of morbidity and mortality in children with
cerebral palsy (CP) and greatly affect the quality of life of these
children. Nevertheless, there is limited data on the incidence
and risk factors of aspiration pneumonia in children with CP in
Indonesia.

Objective To determine the incidence and risk factors of aspiration
pneumonia in children with cerebral palsy.

Methods In children with CP aged 1-18 years, incidence of
pneumonia was studied prospectively for 6 months and the
prevalence of the risk factors was studied cross-sectionally.
At baseline, we evaluated subjects’ by history-taking, physical
examination, risk factors, and chest X-ray to assess the
incidence of silent aspiration. Subjects were followed-up for six
months to determine the incidence of overt or silent aspiration
pneumonia.

Results Eight out of 36 subjects had one or more episodes of
aspiration, consisting of silent aspiration (2/36) and clinically
diagnosed aspiration pneumonia (7/36). Subjects with more severe
gross motor dysfunction experienced more episodes aspiration
pneumonia, although it was not statistically significant (P=0.06),
while dysphagia (P=0.2) and nutritional status (P=0.11) were
not associated with pneumonia or silent aspiration.

Conclusion Twenty-five percent of children with CP experience
aspiration pneumonia during the 6-month study period, with
gross motor dysfunction as a possible risk factor. [Paediatr
Indones. 2017;57:229-33 ; doi: http://dx.doi.org/10.14238/
pi57.5.2017.229-33 ].

Keywords: aspiration; pneumonia; cerebral palsy

erebral palsy (CP) is the most common

disability in children. In the United States,

the incidence is 2-2.5 children per 1000 live

births. During January-August 2012, 20
new patients were diagnosed with cerebral palsy in Dr.
Cipto Mangunkusumo Hospital, Jakarta, Indonesia.
Children with CP have many complications related
to the disease, such as respiratory problems, oromotor
dysfunction, gastrointestinal problems, seizures, and
mental disabilities.!

Respiratory problems, such as aspiration
pneumonia, hypoventilation, sleep apnea, and
recurrent respiratory tract infection, are often
neglected in children with CP. These problems
may affect their quality of life and become major
morbidities.? Approximately 77% of deaths in
children with neurological impairment were caused
by pneumonia. Incidence of aspiration pneumonia
may be as high as 41.5%.% Nevertheless, little is
known on the incidence and risk factors for aspiration

From the Department of Child Health, University of Indonesia Medical
School/Dr. Cipto Mangunkusumo Hospital, Jakarta, Indonesia.

Reprint requests to: Cut N. Hafifah, Department of Child Health,
University of Indonesia Medical School/Dr. Cipto Mangunkusumo
Hospital. JI. Diponegoro no. 71, Jakarta Pusat, Indonesia, 10430. Telp.
+6281281290140; Email: cutnurulhafifah@yahoo.com.

Paediatr Indones, Vol. 57, No. 5, September 2017 * 229



Cut N. Hdfifah et al: Gross motor dysfunction as a risk factor for aspiration pneumonia in children with cerebral palsy

pneumonia in children with CP in Indonesia, where
awareness of these respiratory problems is low.

Methods

In this study, incidence of pneumonia was studied
prospectively and the prevalence of the risk factors
was studied cross-sectionally in children with CP. The
subjects ranged from 1 to 18 years of age. Subjects with
risk factors for aspiration, such as Down syndrome,
facial anomalies, tracheostomy, tracheoesophageal
fistules, laryngomalacia, and severe intellectual
disabilities, were excluded. This study was approved
by the University of Indonesia Ethics Committee.

Forty-four subjects were consecutively recruited
at the Pediatric Neurology Clinic and Ward of Dr.
Cipto Mangunkusumo Hospital, Jakarta, Indonesia
in March 2015. At baseline, we evaluated children
by history-taking, physical examination, noting risk
factors using a dysphagia questionnaire, and chest
X-ray during the first visit to assess the incidence
of silent aspiration. Subjects were followed-up for
six months from April 1 to September 30, 2015 to
determine the incidence of aspiration pneumonia.
On each visit, the patient was evaluated for signs and
symptoms of aspiration. Diagnosis was established
by signs and symptoms of aspiration pneumonia and
confirmed by chest X-ray examination. Patients with
aspiration pneumonia were treated accordingly.

We used the Statistical Package for Social Science
(SPSS) version 20 in all analyses. Analysis of the risk
factors contributing to aspiration pneumonia was
done by Fisher’s exact and Mann-Whitney tests.
Multivariate analysis was done by logistic regression
test.

Results

Forty-four patients met the study criteria, but four
were excluded. Therefore, a total of 40 subjects were
followed-up.

The majority of subjects were male, with a male
to female ratio of 1.35:1. The Subjects’ median age
was 3.5 (range 1.3 to 14.2) years. The most common
types of CP were spastic (35/40) and quadriplegic
(33/40). Most of the subjects had Gross Motor Function
Classification System (GMFCS) scale of V (34/40). An
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almost equal proportion of subjects used a nasogastric
tube (NGT) and more than half of them had good
nutritional status. The majority of subjects had
undergone medical rehabilitation (28/40). Subjects’
characteristics are shown on Table 1.

Table 1. Subjects’ characteristics

Characteristics N=40
Gender, n (%)
Male 23 (58)
Female 17 (42)
CP type, n (%)
Diplegia 6 (15)
Quadriplegia 33 (82)
Monoplegia 1(3)
Spastic 35 (60)
Hypotonic 5 (40)
Dysphagia, n (%)
Yes 39 (98)
No 1(2)
GMFCS level, n (%)
| 0(0)
Il 1(2)
1l 0(0)
\Y 5(13)
\ 34 (85)
Nutritional status, n (%)
Severe malnutrition 4 (10)
Mild to moderate malnutrition 13 (33)
Good 21 (53)
Overweight 1(2)
Obese 1(2)
Using NGT, n (%)
Yes 19 (48)
No 21 (52)
Had undergone medical rehabilitation, n (%)
Yes 28 (70)
No 12 (30)

One subject died in the third month of follow-
up (probably due to meningitis) and another subject
died in the fifth month of follow-up (probably due to
sepsis). Thus, they were considered to have dropped
out from this study. Two other subjects were lost to
follow-up because the family moved to another city.
Hence, 36 subjects completed the follow-up for six
months. Two subjects had silent aspiration. Aspiration
pneumonia was clinically diagnosed in 7 episodes of
36 subjects. These episodes were not evident in the
radiological examination, but 6 out of 7 chest X-rays
were done within less than 6 hours of the predicted
aspiration event.
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Risk factors for aspiration analyzed in this study
were GMFCS scale, dysphagia, and nutritional status.
None of the risk factors was found to be significantly
associated with aspiration (Table 2).

Table 2. Risk factors of aspiration in children with CP

Risk factors Aspiration  No aspiration P value
(n=8) (n=28)
GMFCS level
Il 1 0 0.06
\Y 2 3
\ 5 25
Oromotor dysfunction
Yes 7 28 0.22
No 1 0
Nutritional statu
Wasting 1 13 0.12
Good 7 15
Using NGT
No 3 13 0.70
Yes 5 15
Physiotherapy
No 4 5 0.09
Yes 4 23
Discussion

Almost all subjects completed the follow-up and the
drop out or loss to follow-up rate was minimal. Subjects
were followed up for six months to detect at least one
episode of pneumonia in children with CP. This study
is the first prospective cohort study to evaluate the
incidence and risk factors of aspiration pneumonia in
children with CP in Indonesia. A previous study had
shown that a retrospective study was not a reliable
design for detecting pneumonia, thus, we chose a
prospective cohort as the best design.*

A limitation of this study was our small sample
size and that dysphagia was evaluated using a modified
questionnaire, which only gave the general picture
of dysphagia. There are various validated surveys for
patients with developmental delay and intellectual
disability, such as the Dysphagia Disorder Survey.?
Only two patients underwent flexible endoscopic
evaluation of swallowing to evaluate for dysphagia. A
second limitation of this study was that chest X-ray
performed only once, during the first visit. As such,
we could not evaluate for silent aspiration occurring
during the second to sixth months. Furthermore,

gastroesophageal reflux as another risk factor for
aspiration was not evaluated in this study.

Most subjects in our study were male (23/40).
Male biological sex is a risk factor for CE, as explained
by a previous study.® The median age of subjects was
3.5 years. Another study in Indonesia found that the
mean age at CP diagnosis was 28.8 months.” The
majority of subjects in this study had GMFCS level
V (30/36) and spastic quadriplegic type of CP. This
study was conducted in the top tertiary hospital which
explained why most study subjects had the severe
form of CP and gross motor function level. Almost
all subjects had dysphagia (35/36). Silent aspiration
was found in 2 out of 36 subjects. Subjects did not
undergo a videofluoroscopic swallowing study to
detect aspiration; therefore, it is possible that more
subjects experienced silent aspiration. There were 7
episodes of clinically diagnosed aspiration pneumonia
in 36 subjects. Other studies reported that the
incidence of aspiration pneumonia in children with
CP was estimated to be 27-41.5%, and could even
be as high as 90%.38 One subject experienced two
episodes of aspiration pneumonia in the six months
of follow-up.

Aspiration is often undetected in children
with CP Three out of six subjects had witnessed
episodes of aspiration, but almost all subjects had
no pathognomonic chest X-ray to confirm aspiration
pneumonia, probably due to the chest X-rays being
performed within less than six hours after the
aspiration episodes. Thus, the diagnosis of aspiration
pneumonia was made based on clinical findings.

Risk of aspiration may decrease after nutritional,
medical, and behaviorial modification. Patients
with dysphagia were given liquid or modified solid
food. A nasogastric tube is needed in patients with
known risk factors of aspiration, after nutritional and
behaviorial modification.!© Almost half of the subjects
in this study had apparently undergone nutritional
modification, which could decrease the incidence of
aspiration in this study. The majority of subjects had
also undergone physical and oromotor rehabilition.
These steps could help airway clearance and, as a
result, prevent aspiration.?

The GMECS shows the level of motor
developmental delay. We found that subjects with
more severe gross motor dysfunction experienced
more episodes of aspiration pneumonia, although it

Paediatr Indones, Vol. 57, No. 5, September 2017 * 231



Cut N. Hdfifah et al: Gross motor dysfunction as a risk factor for aspiration pneumonia in children with cerebral palsy

was not statistically significant (P=0.06). Gross motor
function may worsen or improve over time. Children
with CP who underwent physical rehabilitation for
6, 12, and 18 months showed improved gross motor
function measures.! 112 The follow-up of risk factors for
aspiration pneumonia should be done continuously, as
the level of gross motor function is dynamic, especially
after physical rehabilitation. Unfortunately, we did not
monitor whether the risk factors evolved during the
six months of study.

Oromotor dysfunction is common in children
with CP13 Recurrent aspiration due to oromotor
dysfunction in children with CP may cause chronic
cough, breathing problems during sleep, airway
colonization by pathogens, and progressive lung
parenchymal destruction, which leads to death.!*
Almost all subjects in our study had oromotor
dysfunction, which may explain why we found no
significant association between oromotor dysfunction
and aspiration in our study.

Malnutrition in children with CP is caused by
swallowing problems, gastroesophageal reflux, and
increased energy expenditure.!>1¢ These conditions
result in muscle catabolism, including respiratory
muscles, which decreases lung function and makes
children with CP prone to pneumonia.>!? Previous
studies in Myanmar and Indonesia found high
prevalences of malnutrition in children with CR18:19In
contrast, we found that more than half of the subjects
had good nutritional status. This finding may be due
to many of our subjects having received nutritional
modification training. We also did not find a significant
association between aspiration pneumonia and
nutritional status.

In conclusion, 25% of subjects with CP in our
6-month study have episodes of aspiration, either
silent aspiration or aspiration pneumonia. Gross
motor dysfunction may be associated with aspiration
pneumonia in children with CP
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