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Abstract

backgROund

Understanding the costs of stroke in low- and middle-income 
countries is important.[1] Acute stroke care and associated 
cost seems variable over various regions of large country like 
India.[2] This study was planned to assess the cost of care for 
acute stroke and to know the determinants of cost including 
socio-demographic and disease-related variables.

In recent years in various states of India, many social security 
schemes like public health insurance schemes are implemented 
to achieve universal health coverage and reduce out of 
pocket (OOP).[3–5] In Rajasthan state, such a scheme called 
Bhamashah social security scheme (BSSY) is implemented 
as a state government-financed insurance scheme with aim of 
universal health coverage. In this scheme beneficiary patients 
get cashless medical and surgical treatment at government 
and empanelled private hospitals for prespecified diseases. 
Even though it is cashless scheme but with limited resources 
at empanelled hospitals and fixed packages fordiseases in this 
schemes beneficiary patients have to pay for diagnostics and 
drugs which are not available at treating hospitals.

Thiscost of illness study was done to assess the effect of 
this scheme on costs of acute stroke care. We did cost 

comparison analysis among the two groups of beneficiary and 
non-beneficiary of these social security schemes.

metHOd

A cross-sectional cost of illness study was conducted at western 
Rajasthan from March 2019 to May 2019. Study subjects 
were recruited from neurology department of two tertiary 
care hospitals and academic institutes. Ethical clearance was 
taken from the institutional ethical committee. All consecutive 
stroke (both ischemic stroke and hemorrhagic stroke) patients 
of age 18 years or more, who has given written informed 
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consent for study participation admit at study places during 
scheduled study time were enrolled.

Various social security schemes like Bhamashah social security 
scheme (BSBY), schemes for senior citizen and below poverty 
line (BPL) schemes are running in study hospitals. One of our 
study aims was to assess the effect of these schemes on direct as 
well as indirect cost of acute stroke care. Whereas government 
free medicine scheme is not considered as a beneficiary status 
as it is applicable to all indoor patients in both the hospital.

Data related to socio-demographic details including age, gender, 
level of education, socio-economic status, and disease-related 
baseline data including history of vascular risk factors including 
history of hypertension, high blood sugar level (diabetes 
mellitus), tobacco consumption (smoking, chewing), history 
of Obstructive sleep apnea, records of dyslipidemia (high 
cholesterol), history of previous of stroke/Transient ischemic 
attack, history of heart disease were recorded from medical 
records and confirmed by patients/caregivers.

Data of disease severity in form of Modified Rankin score 
were recorded at time of discharge. Cost-related data were 
collected from direct interview of patient and prime caregiver 
and cross-check was done with bills. We have provided a small 
diary in which we have asked caregiver to write down all the 
expenses they do on medicine, investigation, and for food 
and stay. All data were taken every day in evening and total 
expenditure was calculated at time of discharge. All data of 
the cost was presented in Indian Rupees. We collected direct 
cost including medical cost and non-medical cost as well as 
indirect cost (Wages loss).

Formulas of cost  calculation:

Total cost = Direct cost + Indirect cost (wagesloss)

Direct cost = Medical cost + Non-medical cost

Medical cost = Cost of hospitalization + Investigations + 
Imaging + Drugs + Nursing charges

Non medical cost = Cost of food items + Cost of stay + Cost 
of travel

Indirect cost (wages loss) = Wages loss of patients + Wages 
loss of care givers

Direct cost 
Direct cost was calculated as a sum of direct medical and 
non-medical cost.[6]

Medical cost
The cost of hospitalization, blood investigations, imaging, 
drugs, nursing charges, consultant fees was obtained by the 
patient or main caregiver.

Non‑medical cost
This cost includes cost of transportation, meals, and lodging. 
This study included the cost of transportation of the patient 
to the hospital and going back to home after discharge. Costs 
incurred by the caregivers during the period of patient’s 

hospitalization for meals, transportation, and on lodging. If 
the patient was brought to the hospital in an ambulance or 
hired vehicle, the actual charges were used. If the patient 
was transported using own or friends/relatives vehicle, then 
the cost was calculated using the approximate distance and 
average fuel cost.

Indirect cost (Wages Loss)
Indirect costs of disease are defined as the production value 
lost to society due to absence from work or disability. In this 
study, we have estimated the indirect cost or productivity 
losses for patients who had a paid job prior to the stroke and 
also for patients involved in unpaid domestic work. Loss of 
wages of caregiver was also included in indirect cost. Wages 
loss of caregiver is calculated by number of days he/she stayed 
at hospital with patient to take care of him/her. Total number 
of days are multiplied by average daily income to calculated 
total loss of wages. In case of sick leave, the number of sick 
leave days was multiplied by the average daily income. For 
the patients or caregivers who performed unpaid domestic 
activities, the loss of productivity was based on the average 
labor wages applicable in our country.

Statistical analysis
All data were collected in Epiinfo-7 based form. 
Continuous data are presented as mean ± SD and/or 
Median (Interquartile range). Categorical data are presented 
as frequency (percentage). All data of expenditure/costs were 
presented as mean (95% confidence interval). For comparison 
of two group of beneficiary and non-beneficiary, student “t” 
test and Chi-square test were used as applicable. For study 
the predictors/determinants of OOP expenditure of all stroke 
patients’ spearman correlation test was used. P value of less 
than 0.05 was considered as significant.

Results

A cost of illness study with cross-sectional design was 
conducted to asses cost and associated factors of acute stroke 
care at the two major tertiary government hospitals in western 
Rajasthan. The study was done between March to May 2019.

Total 126 patients with acute stroke were enrolled in our study 
with 82 (65.08%) males and 44 (34.92%) females with mean 
age of 57.67 ± 15.04 years. Out of all patients, 61 (48%) 
were beneficiary of Public health insurance schemes while 
65 (52%) were non-beneficiary. The socio-demographic and 
disease-related data are presented in Table 1.

There was no significant difference between age (P = 0.24), 
gender (P = 0.85), underline risk factors (P = 0.85), type of 
stroke (P = 0.94), severity of stroke (mRS) (P = 0.95), hospital 
stay (P = 0.76), type of stroke (P = 0.94) among beneficiary 
and non-beneficiary patients.

Mean of monthly income was 17593.44 ± 4054.95 for 
beneficiary with median of 18000.00 (IQR, 15000-21000) and 
in non-beneficiary mean monthly income was 36000 ± 11111 
with median of 35000 (IQR, 25000-42000). Monthly income 
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of beneficiary and non-beneficiary was significantly different 
with P value of < 0.001.

Mean direct cost of acute stroke care for total study subjects 
was INR 23649.68 [95% C.I 18591.37, 28707.99]. The mean 
wages loss (indirect cost) for total study subjects and caregivers 
was INR 14501.58 [95% C.I 12301.78, 16701.38] during the 
period of hospitalization for an episode of stroke.

Mean of total medical cost was 7170.66 ± 14626 in 
beneficiary with median of 1700.00 (IQR, 300-6000) and in 
non-beneficiary mean was 26330.77 ± 28619.46 with median 
of 13500 (IQR, 8690-30800). Mean total medical cost was 
significantly different in beneficiary and non-beneficiary.

Mean of total non-medical cost was 5335.26 ± 4671.77 in 
beneficiary with median of 4500 (IQR, 1300-8000) and in 
non-beneficiary mean was 7492.31 ± 9737.61 with median 
of 5000 (IQR, 3500-7500). Mean total non-medical cost was 
not significantly different in beneficiary and non-beneficiary.

Mean of total direct cost was 12505.92 ± 15886.46 in 
beneficiary with median of 8000 (IQR, 1300-8000) and in 
non-beneficiary mean was 33900 ± 33919.00 with median 
of 19200 (IQR, 13690-40000. Mean Total direct cost of 
beneficiary and non-beneficiary was significantly different 
with P value of < 0.01.

Mean of Indirect cost (wages loss) was 12414.92 ± 10634.52 
in beneficiary with median of 9000 (IQR, 6000-15000) and in 
non-beneficiary mean was 16460 ± 13782.71 with median of 
12000 (IQR, 8000-21800). Total Wages loss (Indirect cost) of 
beneficiary and non-beneficiary was not significantly different.

discussiOn

A cost of illness study to asses cost and associated factors of 
acute stroke care were conducted at the two major tertiary 

government hospitals of western Rajasthan. Various social 
security schemes like public health insurance schemes, 
schemes for senior citizen, and schemes for BPL families 
are working in government hospitals. In our study, we also 
assessed the effect of these schemes on direct as well as indirect 
cost of acute stroke care by comparison of beneficiary and 
non-beneficiary patients.

Total 126 patient of acute stroke were enrolled in this study. Out 
of which 61 were beneficiary and 65 were non beneficiary. In 
our study total, 48.41% of patients were secured under any of 
social security scheme whereas study conducted in Ludhiana 
where 186 study participants were enrolled, had only 10% 
insured patients.[7] This high prevalence of beneficiary can be 
explained as we have taken patients only from government 
hospitals and we included all scheme except free medicine 
scheme of Rajasthan government. According to Heely et al.[8] 
62% of population were covered by insurance in China.

The beneficiary group of patients was not significantly different 
from non-beneficiary patients’ group in socio-demographic 
and disease-related variable except monthly income [Table 1]. 
Monthly income was significantly different between these two 
groups of patients (P < 0.01).

Mean age of study participants in our study were 57.67 + 15.00 
which was similar to study conducted by Pandian et al.[7] in 
2013 where they found the mean age of patients was 58 + 13 
yrs. In another study on burden of stroke in India by Dalal 
et al.,[9] age range was 41–60 years.

Out of 126 study participants, 82 (65.08) were male and 
44 (34.92) were female in our study. In study by Gagandeep 
et al.[7] from Ludhiana Punjab showed that out of total enrolled 
67.67% were male patients. While in study of Mounica et al.[10] 
78% were male and 22% were female participants out of 100 
participants in their study. Study from West Bengal[11] also 
showed a greater preponderance of men (67%) with a male to 
female ratio of 2:1.

In this study we have come across that mean of monthly income 
was INR 27088.013 + 8765.76. Whereas an another study 
which was conducted in Ludhiana Punjab per capita income of 
Punjab State was INR 68,998 and Ludhiana city ranks first in 
the Punjab according to Human Development Index (2001).[12] 
Only 5.2% population of Punjab lives below poverty line. This 
was not similar to our study because economic situation of 
both the state are different.

Mean hospital stay was 6.21 ± 1.92 in our study which was 
similar to the study by Mounica et al.[10] where mean hospital 
stay was 5–10 days. Whereas study conducted by Gagandeep 
Kwatra et al.[7] in Ludhiana Punjab, mean hospital stay was 
13 ± 8 days. They have explained that mean days of hospital 
stay was high because there was rehabilitation center in their 
institute so hospital stay increased significantly in their study.

There was no significant difference (P > 0.05) seen in risk 
factor of stroke in beneficiary and non beneficiary [Table 1]. 

Table 1: Socio‑demographic and disease‑related variables 
and comparison among two groups

Variables Beneficiary 
(n=61)

Non‑beneficiary 
(n=65)

P

Age 56.05±15.53 59.18±14.52 0.24
Gender Male 39 (63.93) 43 (66.15) 0.85

Female 22 (36.07) 22 (33.85)
Monthly Income 17593.44 

(4054.95)
36000 (11111.65) <0.01

Risk Factors Diabetes 16 (26.23) 18 (27.69) 0.85
Hypertension 38 (62.30) 39 (60.00) 0.18
Smoking 40 (65.57) 36 (55.38) 0.15
Previous 
stroke

3 (4.92) 4 (6.15) 0.27

Other 16 (26.23) 21 (32.31) 0.54
Type of stroke Ischemic 43 (70.49) 46 (70.77) 0.94

Hemorrhagic 18 (29.51) 19 (29.23)
Severity of 
stroke (mRS)

0-2 23 (37.71) 24 (36.92) 0.95
3-5 38 (62.30) 41 (61.54)

Bold values represent Significance level P ≤ 0.05
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There was high prevalence of smoking and hypertension seen 
in stroke patients similar to study conducted by Dalal et al.[13]

Mean direct cost of acute stroke care for total study subjects 
was INR 23649.68 [95% C.I. 18591.37, 28707.99] and the 
mean Indirect cost (wages loss) of patients and care givers was 
INR 14501.58 [95% C.I 12301.78, 16701.38] during the period 
of hospitalization for an episode of stroke. Whereas study 
conducted in Ludhiana Punjab[7] showed total cost of stroke 
was INR 86612. It could be because of we have calculated 
cost only till their discharge from the hospital whereas in that 
study they have taken cost till 6 months which also contributed 
by rehabilitation cost.

Beneficiary status, monthly income, stroke severity/outcome, 
and hospital stay were significantly correlated with Direct 
health care cost and total Direct cost (out of pocket). 
Non-health care cost was significantly correlated with mRS 
and age [Table 3].

Mean Direct  cost  was INR 12727.21 [95% C.I , 
8658.50–16795.92] in beneficiary while it was INR 33900 [95% 
C.I., 25495.17–42304.83] in non-beneficiary patients. There 
was significant difference indirect cost of beneficiary and 
non-beneficiary patients (P < 0.01). Mean Indirect cost was 
INR 12414.75 [95% C.I., 9691.13–15138.37] in beneficiary 
and it was INR 16460 [95% C.I. 13044.81–19875.19] in 
non-beneficiary patients of stroke in western Rajasthan. There 
was no significant difference seen in indirect cost of beneficiary 
and non-beneficiary (P = 0.06) [Table 2 and Figure  1].

Study subjects with beneficiary status spent 40.75% on medical 
cost while 30.32% on non-medical cost of acute stroke care, 
which accounts total of 72.33% of their monthly income. This 
was showing that above described social security schemes 
were protecting beneficiary from spending on health care cost, 
but they need to spend a substantial share of their income on 

non-health care which was mostly consist of travel cost. As 
stroke patients spent good amount on non-health-related items 
so this cost should also be covered in insurance schemes like 
schemes for maternal care.

Study subjects with non-beneficiary status spent 73.14% of 
their monthly income on medical cost whereas 20.81% of total 
monthly income on non-medical cost. Total cost was 94.16% 
of total monthly income. This was clear message for policy 
makers that beneficiary criteria were arbitrary and stringent, 
so these should be changed to enroll more and more people 
as beneficiary of these social security schemes.

Severe stroke/poor outcome and prolonged hospital stay were 
most cost driven factors irrespective of beneficiary status. 
Similar to our study these were also most cost driven factors 
in Kwatra et al.[7] In our study non-medical cost was majorly 
decided by travel cost. Care givers have to spent more money 
when patient was severely disabled and older.

Our study has some limitations. It was a hospital-based study 
from two government hospital in western Rajasthan, India. 
Our data may represent the cost of stroke in a government 
sector hospital whereas there was a chance that cost of 
stroke could be higher in the private hospitals. There was 
no separate dedicated unit of rehabilitation in study setting. 
Whereas minimal rehabilitation was provided at hospital 
which was free of cost. So there is chance that direct cost may 
be underestimated. Study participants were taken only from 
tertiary government hospitals there is chance that the patients 
who did come to these hospitals were the more serious or vice 
versa. We missed the cost of untreated patients and patients 
treated at district hospitals. Despite these limitations, this study, 
for the first time, has explored comprehensively the cost of 
stroke care from western Rajasthan and studied the impact of 
public health insurance schemes on it.

Table 2: Description of various costs of acute stroke care

Cost Variable Beneficiary n=61 Non‑beneficiary n=65 P
Direct cost Medical Cost 7170.66 [3424.66, 10916.65] 26330.76 [19239.21, 33422.32] <0.01

Non Medical Related 5335.25 [4138.75, 6531.74] 7492.31 [5079.45, 9905.17] 0.11
Total 12727.21 [8658.50, 16795.92] 33900 [25495.17, 42304.83] <0.01

Indirect cost (Wages loss) 12414.75 [9691.13, 15138.37] 16460 [13044.81, 19875.19] 0.06
Bold values represent Significance level P < 0.05. Mean [95% Confidence limits]

Table 3: Description of determinants of various cost and their spearman correlation coefficients

Medical cost Non‑medical cost Direct Cost Indirect cost (wages Loss)
Age -0.108

(0.30)
0.341**
(<0.01)

0.017
(0.85)

0.135
(0.13)

Hospital stay 0.177*
(0.05)

0.147
(0.10)

0.226*
(0.01)

0.300**
(<0.01)

Monthly income 0.468**
(<0.01)

0.148
(0.10)

0.452**
(<0.01)

0.137
(0.13)

Stroke severity (mRS) 0.191*
(0.03)

0.274*
(0.02)

0.273**
(<0.01)

0.356**
(<0.01)

Significance level *P<0.05 and **P<0.01
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cOnclusiOns

In our study, the Direct health care cost of acute stroke 
accounted for a major component of cost of stroke. Public 
health insurance scheme reduced OOP direct cost of acute 
stroke care statically significant. The cost-driving factors 
were higher income, poor outcome/severity of stroke and 
length of hospital stay. With the help of early supported 
discharge and home-based rehabilitation, we may be able 
to reduce the length of hospital stay and hence the acute 
stroke care cost. Multi-centered studies across the country 
are warranted to find out the cost of stroke in India and 
interventions to reduce the OOP. The result of this study 
can be used for further development of the methods for 
economic analyses as well as for analysis of improvements 
and investments in health care.
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