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Home-based versus center-based care in children
with cerebral palsy: a cost-effectiveness analysis
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Abstract

The rehabilitation services for children with cerebral palsy are provided in two forms: home-based care and center-based care. The
aim of this research was to evaluate the cost-effectiveness of the home-based accordance with the center-based care for kids with
cerebral palsy.

In this cost-effectiveness research, 56 children under 12 years old were assigned randomly to two rehabilitation programs: (1) clinic-
based rehabilitation services (CBRS); and (2) home-based rehabilitation services (HBRS). Data were collected by two
questionnaires: a strong life quality survey of children with cerebral palsy (CP QOL-Child) and medical and non-medical costs'
checklists. Finally, the incremental expense-efficacy rate (ICER) was used to determine the further expenses of one unit of the
quality of life gained by CBRS compared with HBRS. The mean costs per patients for the home-based care group were less than the
ones for the clinic-based care unit (US$ 660.3 vs. US$ 933.8). The costs of the rehabilitation services and transportation were the
main costs in the two patients’ groups. The quality of life for cases in the home-based care group was better than the one of the
clinic-based care team. The results showed that the home-based care method was more cost-effective than the centre-based care
approach in children with cerebral palsy. The incremental cost-effectiveness ratio was calculated at about US$ 2.6.

The conclusion was that home-based care centers were more cost-effective than the centre-based care centers for children with
cerebral palsy. Therefore, it was suggested that the health policy makers pay more attention to developing home-based care
strategy in physically challenged children.
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Introduction

Cerebral palsy is the maximum typical illness
condition in children [1]. Cerebral palsy (CP) is a term that
refers to a group of non-progressive neurological
disorders that may lead to bodily, mental and cognitive
disorders [2,3]. Cerebral palsy is not a disease with a
clear etiology [4]. Early signs of CP usually appear in
childhood, but there is no agreement at the age of early
signs of cerebral palsy [5,6]. Children with CP will have a
variety of connected injuries, involving cognitive and body
illness, sound and obvious deficiencies, nutritional and
feeding difficulties, and respiratory diseases [7,8].

Also, children with CP may have a limitation in
the performance of daily activities, societal participation
and quality of life [9]. Prevalence of CP is 1.5 to 3.6 per
every 1000 live births in the US [10]. A research reported
that the incidence of CP was 2.1-2.4 at each 1,000 births
in six countries [11].

Recent research has found that CP prevalence
was 2.06 per 1000 live births in Iran [12,13]. Johnson

reported that cerebral palsy was more common among
males in Europe [14]. Cerebral palsy can restrict social
functions, participation, and self-esteem of children
[15,16]. Physical and cognitive disabilities can lead to
social, economic and environmental problems for the
patients with cerebral palsy [17-21].

Children with cerebral palsy may require
specialized medical, rehabilitation, and social services
[22]. The rehabilitation services for children with cerebral
paralysis were provided in two forms: home-based care
and center-based care. The centre-based care may
increase non-medical costs such as transportation costs
[23]. Another type of services for CP patients is home-
based care. Home-based care has advantages including
improving the access to services, reducing the waiting
time to receive services, increasing the patient's safety,
improving the active participation of the families to
manage their patients [13,24-26]. In some cases, home-
based care may be expensive for CP patients [27,28]. In
Iran, rehabilitation services were mainly provided by
private clinics. Iranian people pay more than 50% of the
medical and paramedical charge as out of pocket costs



[26]. Therefore, disabilities such as cerebral palsy can
impose a high economic burden on the patients and their
families. Also, families with physically challenged children
need more psycho-social considerations [29].

A study showed that the average cost per CP
patient was $ 43,431 in Australia [30]. Some studies
reported results about costs of disability in children
[31,32]. The high costs of these disabilities reveal the
need for health insurance coverage for physically
challenged patients [33]. Therefore, the primary concern
of policy-makers and community is whether home-based
care strategy is a cost-effective alternative for physically
challenged patients. Currently, home-based care centers
have been implemented in different countries. However,
there are not many pieces of evidence whether this
strategy is more cost effective (Bentur 2001) [11].

The cost-effectiveness study is now one of the
most standardized tools of economic evaluation in the
health sector [13,34]. Estimations of expenses, treatment
impacts, and cost-effectiveness ratio supply obvious
instruction to decision making by policy makers [35]. This
research objected to compare cost-efficacy of home-
based care and centre-based care methods in children
with CP.

Methods

Study design and samples

This is a cost effectiveness research. The study
population consisted of children with CP. Data of 56
children with CP were collected randomly from May 2015
to July 2015 in Ahvaz, a metropolitan and southern city of
Iran. Samples were assigned to two rehabilitation delivery
programs: (1) clinic-based rehabilitation services (CBRS);
and (2) home-based rehabilitation services (HBRS). In
Iran, CP children refer to private rehabilitation centers. In
this study, samples were selected from three rehabilitation
centers.

Data gathering

Data were collected by two questionnaires: a
sound life quality survey of children with CP QOL-Child
and non-medical and medical expenses checklists. The
QOL-questionnaire included 66 items with seven
domains. The responses assessed were based on a five-
point Likert scale (from disagreeing to agree very much).
The validity and reliability of CP QOL-child were

Table 1. Descriptive characteristics of children with cerebral palsy
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confirmed by the similar study [36-39]. Data of non-
medical and medical expenses including physiotherapy,
occupational therapy, speech therapy, drug, individual
visits, nursing care, diagnosis tests, radiology, injection,
aid device, and transportation were gathered by a valid
checklist [40].

In this study, indirect costs were not calculated
for CP children. Studies showed that direct costs are the
first costs of caring for children with CP (Control 2004)
[41]. The average total cost per patient was calculated
based on the sum of the non-medical and medical
expenses. To reduce recall bias, data of the values were
collected for previous three months by using an interview
with parents.

Cost-effectiveness analysis

The expense-efficacy and enhancement
expense-efficacy rates were determined by the variation
of expenses classified via the distinct of effectiveness
(QOL-score). The enhancement expense-efficacy rate
was determined by using the statement:

Expense A represents the costs of children with
CP in centre-based care method; Cost B accounts for the
expenses of children with CP at home-based care
process. Effectiveness A accounts for the quality of life of
children with CP in the centre-based care method, and
Effectiveness B accounts for the quality of life of children
with CP at home care.

Sensitivity Investigation

Different scenarios were determined by main
benefits changes. Data of inflation rate that were reported
by the Iranian Central Bank (Inflation in Iran 2015) were
the basis of variations of value parameter (-20 to +20%
change in costs). The differences between values were
determined by using a paired t-test. SPSS was used to
analyze data.

Results

Out of 56 studied children, 75% of the children
had spastic cerebral palsy. The results showed that more
than half of the patients (51.7%) were male, and 76%
were children under nine years old. Most patients were
covered by the Iranian social security health insurance
(ISSI) (Table 1).

Patients characteristics Clinic Home
Percent (frequency) Percent (frequency)
4-6 years 14 (50) 4(14.3)
Age 9-7 years 10 (35.7) 14 (50)
10-12 years 4(14.3) 10 (35.7)
male 15 (53.6) 14 (50)
Sex female 13 (46.4) 14 (50)
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Spastic
Ataxic
Other
Social Security fund
Medical Services
[ranian health
Uninsured

Type of CP

Medical insurance fund
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21 (75) 21 (75)
T
14 (50) 13 (46.4)
7(25) 6 (21.4)
3(10.7) 5(17.9)
4(14.3) 4(14.3)

The average cost of the uninsured patients was higher than that of patients who were insured by the health
insurance funds in the two patients’ group. Also, the mean total cost per uninsured patient in the centre-based care
group was greater than the one for another group (Table 2).

Table 2. The average cost of home and clinic-based care on insurance funds

Groups Mean + SD
Social Security The Medical Iranian Health Uninsured
insurance Services insurance insurance
Clinic (n = 28) 682.3 = 308.6 921.1+ 2024 1000.1 + 442.5 1775 £ 320.2
Home (n = 28) 662.7 + 209.8 879 + 125.7 907.5 + 350.7 933.6 + 396.5

Rial 29963 equal to US$ 1 (at the last officials exchange rate in November 2015)

The findings demonstrated that there is a statistically clear distinction between the home-based care and the
centre-based care group in terms of quality of life rate (P < 0.05). The average score of the quality of life for patients in
the home-based care group was higher than the one for the patients in the centre-based care group, 404.1 + 21.62 vs.

298.2 + 50.89 respectively (Table 3).

Table 3. Domains of quality of life in homecare (n = 28) and clinic care (n = 28)

Domains of quality of life Groups Mean £+ SD Mean Difference P-value
Clinic 59.85 + 11.74
Social wellbeing and acceptance Home 78.25 £ 6.96 -71.12 0.001
Clinic 52.89 + 12.93 0.001
Functioning Home 80.17 £ 6.77 -9.88 '
Clinic 54 + 14.56 0.001
Participation and physical health Home 7351431 -6.79 '
Clinic 29.1+£9.6 0.001
Emotional wellbeing and self esteem Home 38.75+3.26 -5.03 '
Clinic 45.64 £ 12.17 0.001
Access to services Home 70.42 +9.62 -8.44 '
Clinic 40.89 £ 10.35 0.49
Pain and impact of disability Home 42.46 £ 6.33 0.68 '
Clinic 15.89 = 7.77 0.001
Family Health Home 20.57 £ 4.27 -2.79 '
Clinic 298.2 + 50.89 0.001
Total mean score of quality of life Home 404.1 £ 21.62 -10.12 '

According to Table 4, there is a statistically
significant difference between home-based care and
center-based treatment groups in terms of cost per patient
(P < 0.001). The average cost per patient in center-based
care and home-based treatment group was US$ 933.8
and US$ 660.3, respectively. The highest value assigned
to occupational therapy services in both patients’ groups
(US$ 7854.9 in home-based care vs. US$ 9060.7 in
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centre-based care). The results showed that the home-
based care method was more cost-effective than the
centre-based care process in children with cerebral palsy.
According to the results of incremental cost-effectiveness
ratio analysis (ICER), the cost per additional QOL in the
centre-hased care group was 2.58 times more than the
one in the home-based-care group (Table 5).
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Cost A— Cost B

Effectiveness A — Ef fectiveness B
~933.8-660.3

Speech therapy services, no significant difference was
found in the incremental cost-effectiveness ratio.
Therefore, the results of CER were not sensitive to

ICER =

T 2982 — 4041 2.58 medical and rehabilitation costs (+ 0.1%), but the results
Finally, the one-way sensitivity analysis showed  of CER were sensitive to transportation cost (+ 11.9%)
that by reducing and increasing 20% of central cost units ~ (Table 6).
including Physiotherapy, Occupational Therapy, and
Table 4. Difference in service costs between groups
clinic(N = 28) Home (N = 28)
Service Service cost Service cost (US$) P-value
(US$)
Physiotherapy 3180.6 3873.8 0.03
Occupational Therapy 9060.7 7854.9 0.001
Speech Therapy 20475 2509.1 0.007
Drug 31115 882.7 0.28
Aid Device 654.1 781 0.001
Visits by specialist 1084.5 579.1 0.02
Nursing Care 901.1 1081.2 121
Diagnosis Tests 367.1 281.9 0.3
= Radiology 600.7 116.2 0.01
=
8 Injection 40 17.9 0.001
3
e Transportation 5098.2 512.2 0.008
= =
=)
23
Total cost 26146 18490 0.001
Mean cost per patient 933.8 660.3 0.001
Rial 29963 equal to US$ 1 (at the last official exchange rate in November 2015)
Table 5. The cost/ effectiveness ratios of the two groups
Groups Cost Effectiveness C/E ICER
Clinic 933.8 298.2 31
Home 660.3 404.1 1.6 2.6
Table 6. A sensitivity analysis of cost-effectiveness
Variation ICER Change (%)
Initial scenario 2.6
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Low value (-20%)

Rehabilitation services* 2.57

Transportation 2.27

High value (20%)
2.58 +0.1%
2.89 +11.9%

*Physiotherapy, Occupational therapy, Speech therapy

Discussion

The current research was objected to evaluate
the cost-effectiveness of home-based accordance centre-
based recovery equipment for children with cerebral
paralysis. The results of the current research showed that
the average direct cost of children with CP in the home-
based care group was US$ 660.3; whereas the average
cost of the services provided at the clinic was US$ 933.8
(P =0.001) [42]. Lee and Koutkias et al. showed that the
costs of home-based care are lower than the ones of
centre-based care. Also, [43] Hoving and Novak found
similar results. According to Wang et al., people with
cerebral palsy related to other disabilities have a longer
life expectancy, more care needs, more rehabilitation
services, and costs. The findings of our research
indicated that the cost of rehabilitation services, especially
occupational therapy was the higher than the other
services in children with CP. It should be noted that
occupational therapy services are critical and fundamental
services in children with CP. According to the findings of
this research, all the medical and non-medical costs at the
centre-based care group were more than the ones at the
home-based care team. In addition, non-medical costs,
including transportation in the centre-based care group,
were about ten times higher than the ones in another
group. According to Al-Oraibi et al., the cost of
transportation is one of the initial costs for the parent of a
child with CP. The findings showed that the costs of the
uninsured patients were nearly twice the ones of the
insured patients. The average costs of patients covered
by the Social Security Insurance Fund (SSIF) were
significantly less than the ones of other patients. The
primary health insurance funds in lIran, including the
Social Security fund, Iranian health Insurance (IHI),
Armed Forces Medical Services Insurance (AFMSI) and
Imdad (Relief) Committee Fund covers people, being
compulsory. People covered by the necessary insurances
pay 10 to 20% of deductible. The rehabilitation services in
Iran are partially covered by primary health insurances.
Therefore, out of pocket costs are increasing in some
medical and rehabilitation services. This study showed
that the mean total score of the quality of life is higher in
home-based care teams than in other teams. The quality
of life in children with CP involves moral, social,
affectionate, and physical fitness.
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A study showed that the home-based care
services led to the reducing the restrictions in daily living
actions with 28%. Studies showed that home-based care
strategy leads to the improvement of the economic
aspect, increasing the patients’ satisfaction, services
quality, reducing medical errors, and traffic accidents. In
some studies, the importance of family-centered-care
approach is taken into consideration for the treatment of
the child with cerebral palsy. Family-centered care can
lead to an increase in the quality of life of children with CP
and disability. The results showed that the home-based
care method was more cost-effective than the centre-
based care process in children with cerebral palsy.
Studies indicated that home-based care is known as an
effective care strategy and leads to the reducing of the
cost and the increase in the quality of life.

Conclusions

We concluded that the home-based care was
more cost-effective than the centre-based care in children
with cerebral palsy. The results showed that the costs of
rehabilitation services were higher than the other services
in children with cerebral palsy. Therefore, it is suggested
that the health policy makers should pay more attention to
the development of home-based care strategy in
physically challenged children by improving the required
infrastructure such as subsidizing the costs of
rehabilitation services.
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