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Introduction: Schizophrenia (SCZ) is a highly debilitating disease despite its low prevalence. 

The economic burden associated with SCZ is substantial and mainly attributed to productivity 

loss. To improve the understanding of economic burden of SCZ in the low- and middle-income 

country regions, we aimed to determine the economic burden of SCZ in Malaysia.

Methods: A retrospective study was conducted using a prevalence-based approach from a soci-

etal perspective in Malaysia with a 1 year period from 2013. We used micro-costing technique 

with bottom-up method and included direct medical cost, direct non-medical cost, and indirect 

cost. The main data source was medical chart review which was conducted in Hospital Kuala 

Lumpur (HKL). The medical charts were identified electronically by matching the unique patient’s 

identification number registered under the National Mental Health Schizophrenia Registry and the 

list of patients in HKL in 2013. Other data sources were government documents, literatures, and 

local websites. To ensure robustness of result, probabilistic sensitivity analysis was conducted.

Results: The total estimated number of treated SCZ cases in Malaysia in 2015 was 15,104 with the 

total economic burden of USD 100 million (M) which was equivalent to 0.04% of the national gross 

domestic product. On average, the mean cost per patient was USD 6,594. Of the total economic bur-

den of SCZ, 72% was attributed to indirect cost, costing at USD 72M, followed by direct medical 

cost (26%), costing at USD 26M, and direct non-medical cost (2%), costing at USD 1.7M.

Conclusion: This study highlights the magnitude of economic burden of SCZ and informs the 

policy-makers that there is an inadequate support for SCZ patients. More resources should be 

allocated to improve the condition of SCZ patients and to reduce the economic burden.

Keywords: economic burden, schizophrenia, Malaysia, cost of illness, lower-income countries, 

middle-income countries, societal perspective

Introduction
Schizophrenia (SCZ) is a chronic mental health disease characterized by delusions, 

hallucinations, and other symptoms which impair social and occupational functions.1 

It has a low prevalence with a median period prevalence of 3.3/1,000 persons.2 

However, it is a highly debilitating disease and ranked as the 11th leading cause of 

disability globally in 2013.3

The annual global economic burden associated with SCZ was estimated to range 

from USD 94 million (M) (Puerto Rico) to USD 102 billion (USA).4 Studies that 

compared the economic burden of SCZ to the gross domestic product (GDP) reported 

the cost to range from 0.02% (in the UK) to 1.65% (in Sweden) of GDP.4 The cost 

was mainly attributed to indirect cost incorporating loss of productivity and informal 

care cost, while the wide range of estimated cost was due to the difference in health 

care system, pattern of resource utilization, scope of cost components, diversity of the 

sampled populations, and data sources used.4 

The economic burden study is essential as it enables understanding of the economic 

consequences associated with the disease.5 The majority of the economic burden studies 
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of SCZ were conducted in high-income countries (HICs).4 

In lower- and middle-income countries (LMICs), it is also 

important to understand the economic burden associated with 

this highly debilitating yet unrecognized disease in the region. 

Malaysia is one of the upper-middle-income countries6 

with the lack of economic burden study of SCZ. To improve 

the understanding of economic burden of SCZ in the upper-

middle-income region, we aimed to determine the economic 

burden of SCZ in Malaysia from a societal perspective.

Methods
general description
We conducted a retrospective study using a prevalence-based 

approach from a societal perspective to assess the economic 

burden of SCZ in Malaysia. The study period was 1 year, 

from the first encounter of SCZ of each patient in 2013 

(ie, any day from January 1, 2013 to December 31, 2013) as 

this was the most recent year with available data. We used 

micro-costing technique with bottom-up method, that is, 

the economic burden was calculated by the multiplication 

of the average cost per patient and the prevalence of SCZ.5 

The costs included in the study were categorized into three 

main components of direct medical cost, direct non-medical 

cost, and indirect cost.

The economic burden was expressed as the total annual 

cost of SCZ and the mean cost per SCZ patient in MYR 2015 

and USD 2015 (1 USD = MYR 4.30).7 If the cost available 

in the data source was before 2015, it was converted to 2015 

using an average consumer price index.8

This study was approved by Medical Research Ethics 

Committee, Malaysia, and Monash University Human 

Research Ethics Committee, Australia. A waiver of patient 

consent was obtained as the patients’ data used in the study 

were existing data recorded during the course of clinical care 

and they were de-identified.

Prevalence of scZ in Malaysia
In Malaysia, SCZ patients generally receive health care 

through outpatient department (OPD), emergency department 

(ED), inpatient department (IPD), or/and community psychi-

atric services (CPSs) (where health care professionals deliver 

care at the house of patients) provided by general hospitals, 

university hospitals, or long-stay hospitals (for patients who 

require longer hospital stay). 

To estimate the prevalence of SCZ in Malaysia in 2015, 

we included the total number of SCZ patients receiving psy-

chiatric health care services in general hospitals, university 

hospitals, and long-stay hospitals. The data sources used 

were the psychiatric services report of Ministry of Health 

(MOH) Malaysia (unpublished) for psychiatric patients in 

general and long-stay hospitals and the annual reports of 

university hospitals9–11 for psychiatric patients in university 

hospitals. As the only datum available in these data sources 

was the number of all psychiatric conditions, we used medical 

chart review and the annual report of one of the long-stay 

hospitals (Hospital Bahagia Ulu Kinta; unpublished) to obtain 

the percentage of SCZ patients in all psychiatric patients to 

estimate the number of SCZ patients in the hospitals.

Medical chart review
In fact, the primary data source in this study was medical 

chart review which was conducted in Hospital Kuala Lumpur 

(HKL), the largest general hospital under the MOH in 

Malaysia.12 The medical charts of SCZ patients in HKL were 

identified electronically through the matching of the unique 

patient’s identification number in the National Mental Health 

Schizophrenia Registry and the list of patients who received 

health care services in HKL in 2013. The shortlisted patients 

were then checked if they fulfilled the inclusion criteria of 

1) being adults aged at least 18 years and 2) diagnosed with 

SCZ based on Diagnostic and Statistical Manual of Mental 

Disorders, fifth edition (DSM-5).1 To ensure no missing data, 

medical charts with damaged conditions, for example, torn 

pages, were excluded.

The included medical charts were reviewed longitudinally 

for a year period from patient’s first receiving of health care 

service in 2013. The data from medical chart review used in 

the analysis included 1) the utilization of medical services 

including pharmacological therapy (all prescribed medica-

tions) and non-pharmacological therapy (electroconvulsive 

therapies and laboratory tests), 2) the documented information 

on employment, and 3) the documented additional care receiv-

ing from hiring nurse, nursing home, or family and friends.

We calculated the sample size required to be 384 subjects 

based on a 10% of relative error and the standard deviation of 

cost of MYR 1,80013 with type 1 error of 1.96.14 We identified 

a total of 479 SCZ patients who received health care in HKL 

based on the matching of patient’s identification number, and 

only 422 met the inclusion criteria for analysis. Fifty-seven 

cases were excluded because there were no encounters of 

SCZ in 2013 (n=36). The flowchart of the patient selection 

was shown in Figure S1. 

Direct medical cost
The total direct medical cost was the sum of cost for OPD, 

ED, IPD, and CPS in all hospitals, obtained by multiplying 
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the number of patients utilizing the service and the cost per 

patient. The cost per patient for OPD, ED, IPD, and CPS 

was calculated using the patient’s medical services utiliza-

tion data collected through medical chart review multiplied 

with the unit cost.

The data sources used included 1) psychiatric services 

report of MOH Malaysia (unpublished) for the number of 

patients utilizing each service, 2) MOH Malaysia Medical 

Services Charges15 (assuming it reflected the actual costs and 

incorporated all the administrative costs, professional fees, 

and all relevant costs incurred to provide the medical services) 

for unit cost of medical services provided in the hospitals; 

if not available, estimated by the calculation of private 

hospital charges16 minus the average difference of private 

hospital16 and the MOH charges,15 and 3) HKL’s medication 

price list in 2013 (unpublished) for medication cost.

Direct non-medical cost
The total direct non-medical cost was obtained through add-

ing up the cost of patients’ transportation to obtain medical 

services, the cost of nurse hiring and nursing home stay, 

where the number of patients (by multiplying the percentage 

of SCZ patients obtained from the medical chart review 

with the total number of SCZ patients) was multiplied with 

unit cost. 

The data sources used included 1) unit cost per kilometer 

provided by Ministry of Finance Malaysia17 and the average 

distance travelled from patients’ home to hospitals and clinics 

obtained from the government report18 for transportation’s 

unit cost, 2) the annual salary of nurse from a local website19 

for the unit cost of nurse hiring, and 3) nursing home stay 

charges estimated from local literature20 for unit cost of 

nursing home stay.

indirect cost
The total indirect non-medical cost was obtained through 

adding up the productivity loss for 1) absenteeism (leave from 

work) and presenteeism (reduction of work performance) 

for patients who worked, 2) unemployment, 3) informal 

care, that is, family and friends of SCZ patients for giving 

care to them, and 4) mortality using human capital method, 

multiplying the number of patients affected (obtained from 

multiplying the percentage of SCZ patients obtained from 

the medical chart review with the total number of SCZ 

patients) and the cost per patient. The cost of absenteeism 

per patient was estimated using 35 hours being absent from 

work21 over the total number of working (176) hours. The 

cost of presenteeism per patient was estimated to be 10%21 of 

the average annual income.22 The cost of unemployment per 

patient was estimated based on those who intended to work 

among SCZ patients. This was calculated using the differ-

ence of employment rate between general population23 and 

SCZ patients (obtained through the medical chart review) by 

considering labor participation rate,23 subsequently multiplied 

with the average annual income.22 The cost of informal care 

per patient was estimated using 40 hours (spent to assist 

SCZ patients)21 over the total number of working (176) hours 

multiplied with the average annual income.22 The cost of 

mortality per patient was estimated using productivity loss 

from the age of premature death for mental health patients 

(ie, 38)24 multiplied with the difference between mortality 

rate for SCZ patients (obtained from SCZ 1-year outcome 

report; unpublished) and general population;25 productivity 

loss was the sum of the multiplication of age-specific average 

income22 and labor participation rate.23 The details of input 

parameters were shown in Table S1.

Total economic burden of scZ
The total economic burden of SCZ was the sum of total 

direct medical cost, total direct non-medical cost, and total 

indirect cost.

sensitivity analysis
To ensure the robustness of results, probabilistic sensitivity 

analysis was conducted to examine the effect of uncertainty 

on all input parameters using a Monte Carlo simulation. This 

analysis was conducted using Microsoft Excel® (Microsoft 

Corporation, Redmond, WA, USA).

The input parameters were assigned with the probability 

distribution with this method: 1) the percentage of patients, 

in which their values ranged from 0 to 1, was specified with 

a beta distribution and 2) the length of stay and cost with 

a positively skewed distribution and values above 0 were 

specified with a gamma distribution.26 

We performed 1,000 iterations to allow multiple recalcu-

lations using different values generated from the uncertainty 

distributions assigned to the input parameters. In turn, the 

costs were presented in 95% credible interval (CrI). 

Results
Total number of treated scZ patients in 
Malaysia
In HKL, there were a total of 26,392 mental health patients 

in 2015 (psychiatric services report of MOH; unpublished). 

Using the number of identified SCZ cases which were 

included for medical chart review (MCR) in HKL (ie, 422), 

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/ b
y 

11
8.

13
9.

13
0.

10
 o

n 
18

-O
ct

-2
02

1
F

or
 p

er
so

na
l u

se
 o

nl
y.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2017:13submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1982

Teoh et al

it can be estimated that the proportion of SCZ patients to the 

total mental health patients was 0.02 (422/26,392). For long-

stay hospitals, the number of SCZ patients was estimated 

using the proportion of SCZ patient to the total mental health 

patients of 0.83 (Hospital Bahagia Ulu Kinta’s annual report). 

Based on the adjustment of the proportion of SCZ patients, 

the total number of treated SCZ patients in Malaysia in 2015 

was 15,104. The details of the number of treated SCZ patients 

were shown in Table 1.

subject characteristics
Of the 422 patients included for MCR, the mean age was 

37 years with a standard deviation of 11 years. The ratio of 

male to female patients was 2:1, where 67% (284/422) of the 

patients were male. The majority (417/422, 99%) of patients 

were Malaysian with more than half (218/422, 52%) being 

Malay, followed by Chinese (136/422, 33%), Indian (55/422, 

13%), and other races (8/422, 2%). 

Apart from SCZ, only 9% (38/422) of the patients had 

other mental diseases, and less than a quarter of patients 

(87/422, 21%) had other diseases. In the last 5 years, the 

majority (352/422, 83%) of the patients had no illicit sub-

stance abuse history, while 11% (45/422) of the patients had 

single illicit substance abuse history and 6% (25/422) had 

multiple (ie, .1) illicit substance abuse history. A small 

number of patients had suicidal ideation (6/422, 1%) and 

suicidal attempt (12/422, 3%) in the last 5 years. The details 

on subject characteristics were summarized in Table 2.

cost estimates
Total direct medical cost
The total direct medical cost was MYR 111M or USD 

26M. The majority (83%) of the cost came from long-stay 

hospitals (MYR 92M or USD 21M), compared to general 

hospitals and university hospitals (17%) (MYR 19M or USD 

5M). The high cost of long-stay hospitals was mainly (96%) 

contributed by IPD as a high proportion of patients (Table 1) 

staying in the hospitals for a prolonged period of an average 

of 139 days annually. Whereas in general and university 

hospitals, majority (71%) of the cost came from OPD as a 

high proportion of patients utilizing the OPD service with 

an average of 13 visits annually, followed by a 20% of cost 

from CPSs which was utilized by a substantial number of 

SCZ patients with an average of 7 visits annually. The annual 

average frequency of health care utilization per patient was 

summarized in Table 3. 

Total direct non-medical cost
The total direct non-medical cost was MYR 7M or USD 

1.7M. The majority (68%) of the cost was attributed to 

nursing home stay (MYR 5M or USD 1M) compared to 

the cost of nurse hiring service (9%). This was due to more 

patients (5%) utilizing the nursing home stay service com-

pared to ,1% of the patients which utilized nurse hiring 

service at a higher cost per patient cost (Table S2). The 

remaining 23% of the direct non-medical cost came from 

patient’s transportation cost to obtain medical services.

Total indirect cost
The total indirect cost or productivity loss was MYR 310M 

or USD 72M. More than half (55%) of the productivity 

loss was caused by unemployment. Compared to the gen-

eral population, the unemployment rate for SCZ patients 

(obtained from medical chart review) was as high as 55%, 

compared to 3% for the general population.23 The time spent 

by SCZ patient’s family and friends also contributed a sub-

stantial (27%) of productivity loss as 87% of SCZ patients 

was found (from the medical chart review) to require care 

from them. SCZ also cost a 10% and 5% of productivity loss 

for absenteeism (ie, absence from work) and presenteeism 

(ie, reduction in performance/productivity of work), respec-

tively, for 36% of SCZ patients who worked. Although the 

productivity loss per patient caused by mortality associated 

with SCZ was substantial (MYR 0.1M or USD 0.03M), only 

Table 1 Number of treated schizophrenia patients in Malaysia in 2015

Hospital, total number of 
hospitals in Malaysia

Number of treated schizophrenia patients Data source(s)

OPD IPD CPS Total

all general hospitals, 46 7,121 293 1,543 7,414 Psychiatric services report of 
Ministry of health (unpublished) 

all long-stay hospitals, 4 1,213 3,392 36,419 4,605
all university hospitals, 3* 781 16 47 797 9–11
all hospitals 15,104

Note: *Only 1 out of the 3 university hospitals provides cPs.
Abbreviations: OPD, outpatient department; iPD, inpatient department; cPs, community psychiatric service.

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/ b
y 

11
8.

13
9.

13
0.

10
 o

n 
18

-O
ct

-2
02

1
F

or
 p

er
so

na
l u

se
 o

nl
y.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2017:13 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1983

economic burden of schizophrenia in Malaysia

a very small number (,1%) of SCZ patients was estimated 

to be affected.

The input parameters used to calculate the cost estimated 

were summarized in Table S1 while the details on the 

utilization rate and the proportion of patients affected for 

each cost component were summarized in Table S3. 

Total economic burden of scZ
Overall, the total economic burden of SCZ in Malaysia 

in 2015 was estimated to be MYR 428M or USD 100M. 

Compared to the national GDP of 2015, which was MYR 

1,063 billion or USD 247 billion,25 the total economic burden 

of SCZ was 0.04% of the national GDP. Averaging the total 

cost to the total number of SCZ patients, the mean cost per 

patient was MYR 28,353 or USD 6,594. 

Of the total economic burden of SCZ, 72% was attrib-

uted to indirect cost, followed by direct medical cost (26%) 

and direct non-medical cost (2%). The economic burden of 

SCZ was summarized in Table 4. 

sensitivity analysis
Probabilistic sensitivity analysis showed that the total eco-

nomic burden of SCZ was MYR 418M (95% CrI: 402M, 

435M) or USD 97M (93M, 101M). Consistent to our base-

case analysis, the largest proportion of the cost was from 

indirect cost (72%) with MYR 300M (284M, 316M) or USD 

70M (66M, 73M), followed by 27% from direct medical cost 

with MYR 111M (106M, 116M) or USD 26M (25M, 27M) 

and 2% from total direct non-medical cost with MYR 7M 

(5M, 10M) or USD 1.7M (1.2M, 2.3M).

Discussion
To the best of our knowledge, this is the first study investigat-

ing the economic burden of SCZ in Malaysia. Our study esti-

mated that SCZ costs MYR 428M or USD 100M, equivalent 

to 0.04% of the national GDP, to the society of Malaysia in 

2015. The largest proportion of the cost of SCZ came from 

the productivity loss mainly associated with unemployment 

and informal care provided by patients’ family and friends.

Table 2 subject characteristics of schizophrenia patients in 
hospital Kuala lumpur

Subject characteristics Results, n (%)

age (years), mean ± standard deviation 37±11
Male:female 2:1 
race

Malay 218 (52)
chinese 136 (33)
indian 55 (13)
Others 8 (2)

With other mental diseases 38 (9)
With non-mental diseases 87 (21)
illicit substance abuse (in the last 5 years)

single 45 (11)
Multiple 25 (6)
No 352 (83)

suicidal history (in the last 5 years)
ideation 6 (1)
attempt 12 (3)

Table 3 average frequency of health care utilization per patient* 
per year

Category Details Data source

Outpatient department 13 visits Mcr
inpatient department 1 visit Mcr
emergency department 1 visit Mcr
community psychiatric services 7 visits Mcr
length of stay in general and 
university hospitals

26 days Mcr

length of stay in long-stay 
hospitals

139 days Psychiatric services 
report of Ministry of 
health (unpublished)

Note: *Per patient who utilized the specific services.
Abbreviation: Mcr, medical chart review.

Table 4 economic burden of schizophrenia in Malaysia

Category USD 2015 
million, %

Proportion to 
total cost (%)

Total direct medical costs 26 26
general hospitals 4 

Outpatient department 3, 70
inpatient department 0.3, 8
emergency department
community psychiatric services

0.03, ,1
0.9, 22

University hospitals 0.4 
Outpatient department 0.3, 87
inpatient department 0.02, 5
emergency department 
community psychiatric services

0.003, ,1
0.03, 7

long-stay hospitals 21
Outpatient department 0.5, 2
inpatient department 20, 96
emergency department 
community psychiatric services

0.005, ,1
0.4, 2

Total direct non-medical costs 1.7 2
Transportation 0.4, 23
hiring nurse 0.2, 10
Nursing home stay 1.1, 68
Total indirect costs 72 72
absenteeism 7, 10
Presenteeism 4, 5
Unemployment 40, 55
Mortality 2, 3
informal care 19, 27
Total economic burden 100
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Compared to the global economic burden of SCZ, where 

most of the studies were conducted in HICs, our result falls 

within the global estimate of USD 94M to USD 102 billion or 

0.02% to 1.65% of total cost to the national GDPs.4 Therefore, 

our study reiterates that SCZ causes a substantial economic 

burden to the society in both HICs and LMICs.

Including our study, the majority of the studies found 

that the main proportion of economic burden of SCZ was 

the indirect cost or productivity loss.4 It shows that SCZ is 

highly debilitating impairing the ability of SCZ patients and 

their family and friends to work which causes substantial 

loss to the society. Therefore, there is an imperative need to 

provide adequate support including health care services for 

SCZ patients to improve the conditions of SCZ patients and 

to reduce the associated productivity loss in the long-run.

Our findings showed that long-stay hospital services 

contributed to the largest proportion of direct medical costs, 

consistent with what have been reported in other studies 

in the USA27 and the UK.28 One of the reasons which has 

caused a worsened condition of SCZ is the delay in seeking 

treatment.29 In Malaysia, it was reported that on average there 

was a delay of .2 years before SCZ patients sought for health 

care.29 Therefore, a concerted effort should be implemented 

to improve the treatment-seeking behavior for SCZ patients 

at an early stage of the disease.

The strength of our study was that real patient data were 

used to estimate the input parameters including 1) the health 

care utilization rate for health care services, 2) cost of medical 

services per patient, and 3) the prevalence of SCZ cases in 

Malaysia to provide a more realistic estimate. In addition, 

through the employment of bottom-up or person-based 

approach, we were also able to capture data specific for SCZ 

patients including 1) the utilization rates and frequency of use 

for health care services and 2) the proportion of SCZ patients 

affected for each cost component which enabled more future 

studies targeted to improve the condition of SCZ patients.

Despite our endeavor to produce the accurate estimate 

in this study, the actual economic burden of SCZ is likely 

to be higher than our estimate due to the lower estimated 

SCZ prevalence compared to the global prevalence.2 This is 

because our analysis includes only patients who have health 

care access and have been diagnosed with SCZ. In addition, 

by using the retrospective approach for this study, the number 

of patients requiring formal or informal care might not be 

fully captured by the documentation in the medical charts. 

In turn, both direct and indirect costs estimated were likely 

to be underestimated. Despite the limited data, we believed 

we have best utilized the available data sources to produce 

the estimate. Nevertheless, the results in our study should 

be interpreted with caution. More local study should be con-

ducted to provide a better estimation of the SCZ prevalence 

in Malaysia to improve SCZ-related studies in the future.

Conclusion
This study highlights the magnitude of economic burden 

caused by the highly debilitating yet unrecognized disease. 

It informs the policy-makers that there is an inadequate sup-

port for SCZ patients. More resources should be allocated 

for SCZ patients to improve the condition of SCZ patients 

through a multidisciplinary approach including providing 

adequate health care services, public health education, and 

other measures. Recognizing the highly costly nature of the 

disease would be one of the most crucial steps to ensure that 

SCZ patients receive adequate care and to reduce the overall 

economic burden caused by the disease to the society.
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Table S1 input parameters for cost per patient calculation

Cost component Detail Data source

Direct medical costs
Outpatient department (OPD) clinic charge, per visit (UsD 2015) 28 1
inpatient department (iPD) ward stay charge, per day (UsD 2015) 38 1
emergency department charge, per visit (UsD 2015) 24 1
community psychiatric services home visit charge, per round trip (UsD 2015)# 78 1–3
electroconvulsive therapy (for OPD and iPD), per therapy (UsD 2015)^ 72 1,4

Direct non-medical costs
Transportation cost
clinic, per round trip (UsD 2015) 3 2,3
hospital, per round trip (UsD 2015) 7 2,3

indirect costs
Number of absent hours from work 35 5
reduction of work performance 10% 5
Unemployment rate for general population 3% 6
Unemployment rate for scZ patients 55% Mcr
average annual income per patient for adults (UsD 2015) 6,482 6,7
labor participation rate for general population 77.4% 6
age of premature death for mental health patients 38 8
Age-specific average annual income per patient from age 38 onwards (USD 2015) 5,913–8,611 7
Age-specific labor participation rate from age 38 onwards 39.3%–83.5% 6
Mortality rate for scZ patients 0.5% scZ 1 year outcome 

report (unpublished)
Mortality rate for general population 0.001% 9
Number of hours family and friends spent to assist scZ patients 40 5

Notes: #including the transportation cost for a round trip from hospital to patient’s home. ^Based on the calculation of UsD 75 (charge in private sector) minus off UsD 3 
(the average difference between the charge of private sector and Ministry of health medical services charges).
Abbreviations: Mcr, medical chart review; scZ, schizophrenia.

Supplementary materials

Figure S1 Flowchart of subject selection in hospital Kuala lumpur.
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Table S2 annual cost per utilization for schizophrenia patients 
in 2015

Category Average cost per 
patient¶, USD 2015 

Data source

Direct medical costs
Outpatient department 406 1,4,Mcr
inpatient department (general 
and university hospitals)

1,143 1,4,Mcr

inpatient department 
(long-stay hospitals)

6,029

emergency department (eD) 34 1,Mcr
community psychiatric 
services 

581 1,Mcr

Direct non-medical costs
Transportation 72 2,3,Mcr
hiring nurse 6,957 10
Nursing home stay 2,351 11

indirect costs
absenteeism 1,289 5,7
Presenteeism 648 5,7
Unemployment 6,482 7
Mortality 30,019 6,7,Mcr
informal care 1,473 5,7

Note: ¶average cost per patient who utilized the health care service or who was 
affected for the cost component incorporating the average utilization per patient 
per year. 
Abbreviations: cri, credible interval; Mcr, medical chart review; MOh, Ministry 
of health.

Table S3 The percentage of scZ patients affected for each cost 
component

Cost components Percentage of  
SCZ patients

Direct non-medical costs
Formal caregiver 0.2%
Nursing home stay 5%

indirect costs
absenteeism 36%
Presenteeism 36%
Unemployment rate 41%
informal care 87%
Mortality 0.5%

Abbreviation: scZ, schizophrenia.
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