Zhai et al. International Journal of Mental Health Systems 2013, 7:26

http://www.ijmhs.com/content/7/1/26 INTERNATIONAL JOURNAL OF

MENTAL HEALTH SYSTEMS

RESEARCH Open Access

An investigation of economic costs of
schizophrenia in two areas of China

Jinguo Zhai'", Xiaofeng Guo?!, Min Chen'", Jingping Zhao?" and Zhonghua Su®

Abstract

Background: Schizophrenia is a severe psychotic disorder characterized by significant disturbances in thinking,
perception, emotions and behavior. Even if it is not a very frequent disorder, but it is the most burdensome and
costly illnesses worldwide. The total population was approximate 1.3 billion and there are approximate 8 million
schizophrenic patients in China. Despite the wide-ranging financial and social burdens associated with
schizophrenia, but there have been few cost-of-illness studies of this illness in China.

Objective: To evaluate the economic cost of schizophrenic patients in China.

Methodology: 356 schizophrenic patients who met with DSM-IV criteria were enrolled and investigated with the
Economic Burden Questionnaire(EBQ), 299 schizophrenic patients completed the study for 12 months. All the data
were combined and classified by researcher. EBQ include all kinds of cost such as direct cost, indirect cost and total
cost as well. It was filled in by patients and their close caregivers. Comparison of cost was made between not only
out-patients and in-patients but also urban patients and rural patients. Multiple stepwise regression analysis was
made to identify the main influence factors of total cost.

Results: (i) The per case per annum total costs, direct costs and indirect costs of schizophrenia amounted to US
$2586.21, US$862.81(33.4%) and USS$1723.40(66.6%) respectively. The per case total cost, direct cost and direct
medical cost of in-patients were more higher than out-patients (P < 0.05). (i) There was significant difference in per
case per annum total cost, direct cost, direct medical cost, cost due to lost working-days and disability between
urban and rural schizophrenic patients (P < 0.05), the former is higher than the latter. (iii) The results of multivariate
stepwise regression analysis show that five variables were significantly correlated with higher cost: professional
status(cadre), diagnostic subtype(residual schizophrenia), urban or rural patients(urban patients), in-patients or
out-patients(in-patients) and researcher centre(southern center). The standardized regression coefficient were 0.308,
0.218,0.212, 0.156 and 0.149 respectively, the correlation of determination R square was 02741, F = 15.651,

P < 0.0000. These characteristics explain 27.41% of the variability in the total cost.

Conclusion: (i) Economic cost of schizophrenia were serious, we must pay close attention to it. (i) The indirect cost
are the majority of the total cost. The cost of urban patients are more higher than the cost of rural patients, the
cost of in-patients are more higher than the cost of out-patients.
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Introduction

Schizophrenia is a chronic, devastating mental disorder
characterized by distortions of thinking and perception.
About 1.1 percent of the population age 18 and older have
schizophrenia. It is very costly for families and society.
The expensive costs of schizophrenia imposes a disease
burden on themselves, health care providers, their families
and the wider society [1-4]. The total economic burden of
schizophrenia is comparable to the total costs of any other
mental disorder. In most of the developed countries,
current healthcare expenditure on schizophrenia accounts
for 1.6% to 2.5% of the total healthcare budget [5,6].
Schizophrenia is a chronic mental illness associated with a
significant and long-lasting health, social, and financial
burden due to expenditures for hospitalization, treatment
and rehabilitation, reduced and lost productivity [5-10].

The treatment for schizophrenia is still a major clinical
challenge to psychiatrists. The characterized psychotic
symptoms of schizophrenia such as hallucination and
delusion, inappropriate affect, loss of association induced
the treatments more complex. The prognosis of schizo-
phrenia is poor for at least one third of patients. Schizo-
phrenia patients have a higher risk of comorbidity and
social exclusion and the mortality rate is more than
twice that in the overall population. As a result, schizo-
phrenia is the most costly psychiatric illness currently
[10]. An Italian study showed that the monthly service
costs per patient was nearly double that for patients with
other diagnoses. Non-service costs associated with pa-
tients’ lack of job opportunities were more than three
times higher for schizophrenic patients [11].

International cost of illness (COI) studies for schizo-
phrenia show a wide variation of annual costs [12-16].
Mangalore’s study investigated the costs of schizophrenia
in England in 2004/2005. The estimated total societal
cost of schizophrenia was 6.7 billion pounds. The direct
cost of treatment and care was about 2 billion pounds;
the indirect cost to the society was huge, amounting to
nearly 4.7 billion pounds. The cost of lost productivity
due to unemployment, absence from work and prema-
ture mortality of patients was 3.4 billion pounds. Cost of
informal care and private expenditures borne by families
was 615 million pounds. The cost of lost productivity of
caregivers was 32 million pounds. Estimated cost to the
criminal justice system was about 1 million pounds. It is
estimated that about 570 million pounds will be paid out
in benefit payments and the cost of administration asso-
ciated with this is about 14 million pounds [12].

In Canada, Goeree used a prevalence-based cost-of-
illness (COI) approach to estimate the financial burden
of schizophrenia in 2004. Results showed that the direct
healthcare and non-healthcare costs were estimated to
be 2.02 billion Canadian dollars (CAN dollars) in 2004.
There were 374 deaths attributed to schizophrenia. The
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cost of lost productivity due to unemployment, absence
from work and an additional productivity morbidity es-
timate of 4.83 billion CAN dollars, for a total cost esti-
mate of 6.85 billion CAN dollars. The largest part of
the total cost estimate was for productivity losses asso-
ciated with morbidity in schizophrenia (70% of total
costs). Their results also showed that total cost esti-
mates were most sensitive to alternative assumptions
regarding the additional unemployment due to schizo-
phrenia [13].

In Australia [14], Carr estimated the costs of psych-
osis, most of the patients were schizophrenic patients.
His results showed that annual societal costs for the
average patient are of the order of 46,200 Australian
dollars, 27,500 Australian dollars in lost productivity,
13,800 Australian dollars in inpatient mental health care
costs and 4900 Australian dollars in other costs. The
total economic cost in Australia was at least 1.45 billion
Australian dollars per annum. The societal costs are at
least 2.25 billion Australian dollars per annum. The so-
cietal cost due to schizophrenia was at least 1.44 billion
Australian dollars.

Schizophrenia accounts for 2.5% of total health care
expenditures in the US. The cost of all mental illness in
the US has been estimated at US$103.7 billion, of which
schizophrenia alone accounts for US$22.7 billion [15].

Lee investigated the economic costs of outpatients
with schizophrenia in Taiwan China, and surveyed the
influence factors of costs. The average annual total cost
was approximately US$16,576 per patient. The direct
and indirect costs were 13% and 87% of the total costs,
respectively, the indirect costs were higher than the dir-
ect costs. The productivity loss of both the patients and
their caregivers was the major component of the indir-
ect costs. The main influence factors of costs were pa-
tient’s age, global functions, severity of extrapyramidal
symptoms, type of antipsychotics and patient’s illness
duration [16].

The total population was approximate 1.3 billion in
China. There are approximate 8 million schizophrenic
patients in China [17]. Despite the wide-ranging finan-
cial and social burdens associated with schizophrenia,
there have been few cost-of-illness studies of this illness
in China.

The present paper aims at: (i) evaluating per case per
annum total economic costs, direct costs and indirect
costs of schizophrenia using a bottom-up approach; (ii)
comparing the differences of the cost between in-patients
and out-patients; (iii) comparing the difference of the cost
between urban-patients and rural-patients; (iv) empirically
determining the explanatory variables of total cost varia-
tions. The final purpose being that of offering useful infor-
mation to policies makers and highlighting the economic
importance of schizophrenia.



Zhai et al. International Journal of Mental Health Systems 2013, 7:26
http://www.ijmhs.com/content/7/1/26

Materials and methods

Study design and patients

The present study is a prospective prevalence-based
[12,18] multi-centre COI observational study analyzing
costs in a sample of patients with schizophrenia in two
areas of China (main land). The period of study was of
12 months and referred to 2010. Two centers took part
in the project; one from northern China and another
from southern China. All participants were out-patients
or in-patients with schizophrenia from the two centers.
The northern researcher centre is an affiliated hospital
of Jining Medical University in Shandong Province, it’s
main catchment area is Shandong Province and surround-
ing area. The southern researcher centre is an affiliated
hospital of Central South University in Hunan Province.
It's main catchment area is Hunan Province and sur-
rounding area. The two centers were all psychiatric hospi-
tals treating various mental disorders and covered by
similar insurance model of China.

Patients eligible for the study had a diagnosis of
schizophrenia, defined according to the Diagnostic and
Statistical Manual of Mental Disorders-fourth edition
(DSM-1V) criteria.

Each centre required to recruit patients, meeting the
inclusion and exclusion criteria.

Inclusion criteria were:

i. Meet with the diagnostic criteria of schizophrenia of
DSM-1V;

ii. Age between 16 and 65 years old;

ili. There is one caregiver at least and knew well the
information of the illness, treatment and costs
during the period of study;

iv. No plan to emigrate during the period of study;

v. Age of caregiver is more than 18 years old,
educational time is more than 5 years, caregiver can
understand the content of the Economic Burden
Questionnaire (EBQ);

vi. Informed consent.

Exclusion criteria were:

i. With serious physical disease;

ii. Information is not particular or not credible;

iili. Plan to emigrate in 1 year;

iv. The caregiver is suffering from mental disorder;
v. Drug or alcohol abusers.

Each of the centers provided the list of all patients
meeting the inclusion and exclusion criteria. Researchers
selected patients randomly according to random number
chart and inclusion criteria. 356 schizophrenic patients
were enrolled and 299 schizophrenic patients completed
the study and their data was integrated. 57 case of patients
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drop out for different reasons, 28 revoked the informed
consent, 12 had concurrent illness, 5 emigrated, 12 could
not provide complete information.

Cost estimates

Specifically instruments EBQ were design to collect data
and measure costs. EBQ consisted of Part A and Part B,
Part A gathered data on: (1) socio-demographic data re-
ferred to gender, age and marriage as well; and (2)
clinical data referred to duration of illness, diagnostic
subtype, time in contact with hospital, previous hospi-
talizations in mental hospitals as well. Part B gathered
data on: economic costs and time costs and other re-
sources use as well.

Part A was filled by psychiatrists who followed up the
patients during the period of study. Part B was submit-
ted by psychiatrist to the patients’ main caregiver (usu-
ally a close relative) who filled Part B.

Cost components
The total cost components included in the present study
can be classified as direct costs and indirect costs.

Direct costs components concerned:

i. Direct medical costs—treatment costs and other
costs of medical services;
ii. Direct non-medical costs—all other resource use re-
lated to a disease.
iii. Indirect costs components concerned:
(i) Value of damaged properties;
(ii) The costs due to lost working-days and disability
incurred by patients and caregivers;
(iii) Mortality costs—loss of productivity to suicide
and related mortality.

Measurement of costs

A bottom-up approach [12,18,19] was used to measure
costs data on resources use were gathered prospectively.
As to the indirect costs, the human capital approach
(HCP) [18] was used to estimate production losses due
to illness. The dead cases because of schizophrenia were
collected and analyzed, The dead cases for other reasons
were eliminated. We used the average wages of local
population to evaluate losses of production.

Analysis of data

To analyze per case per annum total costs, direct costs, in-
direct costs and the proportion of each part. To compare
the differences of the cost not only between in-patients
and out-patients but also between urban-patients and
rural-patients, to determine the explanatory variables of
cost variations. As variables were not normally distributed,
we used the non-parameter Mann—Whitney U test.
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We set up a multi-variable regression model to iden-
tify the factors that could explain the variability of aver-
age total cost of a patient. As regressions of total cost we
used the following socio-demographic and medical vari-
ables recorded in our questionnaire.

Demographic variable (sex, age, episode age, marital
status, etc.);

Socio-economic variable (family status, education, pro-
fessional status, etc.);

Geographic variable;

Clinical variable and variable related with illness (diagnos-
tic subtype, duration of illness, in-patient or out-patient,
urban-patient or rural-patient, etc.).

Because total cost had a slightly skewed distribution, a
logarithmic transformation was used in analyzing the re-
lationship between total cost and the other independent
variables. Thus the dependent variable presented an ap-
proximately normal distribution. Polytomous variables (i.e.
discrete variables which have more then two options) like
occupational status, educational status and diagnostic sub-
type were transformed into dummy variable.

All variables were entered into a stepwise backward
regression model, the final model being that which of-
fered the best explanation for total costs, using the set of
available variables.

Statistical analysis was performed with SPSS 12.0 for
Windows Statistical Package.

Results
Sample characteristics
Sample characteristics are presented in Table 1.

Total cost, direct cost and indirect cost
The per case per annum total cost, direct cost and indir-
ect cost are shown in Table 2.

Average annual total cost per patient was of US$
2586.21, the per case per annum direct cost and indirect
cost amounted to US$862.81 (33.4%) and US$1723.40
(66.6%) respectively. Direct medical cost was US$714.86,
it was the great majority of direct cost, direct non-medical
cost was only 5.8% of total cost. Cost due to lost working-
days and disability was the great majority of indirect cost.
Indirect cost can be split up patients’ (39.1%) and care-
givers’ (25.6%) cost. We have not found suicide cases be-
cause of the researcher methods, objective reasons and
the traditional idea of Chinese and culture background in
China, hence mortality cost was 0. Value of damaged
properties was US$49.63 (1.9%).

Comparison of costs between out-patients and in-
patients

The comparison of costs between out-patients and in-
patients are given in Table 3.
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Variable Number % or
of cases (x +SD)
Gender Male 181 60.5
Female 118 395
Education Primary 46 15.
Junior 131 438
High school 20 30.1
College/ 32 10.7
university
Marriage Married 110 36.8
Unmarried 150 502
Others 39 13.0
Professional status ~ Peasant 115 385
Worker 65 217
Unemployed 34 114
Student 32 10.7
Intellectual 21 7.0
Cadre 11 37
Others 21 7.0
Family economic  Poor 54 18.1
condition
Middle 192 64.2
Good 53 17.7
In /out-patient Out- patient 143 478
In-patient 156 52.2
Urban/rural Urban patient 118 36.1
patient
Rural patient 181 639
Diagnostic Paranoid 217 726
subtype
Disorganized 5 1.7
Catatonic 9 30
Undifferentiated 53 17.7
Residual 15 50
Center Northern 162 542
Southern 137 458
Age - 16 ~65years (3141+11.33)
years
Episode age - 12 ~61 years (2545+983)
years
Total duration - 12 ~ 480 (7139 +£76.26)
months months
Latest duration - 050~ 322 (4545 +61.49)
months months
Episode times - 1~13 (1.78 £1.70)
Family income - 14772 ~ 2984.96 +3197.70
per annum (US$) 35453.14
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Table 2 The per case per annum total cost, direct cost,
indirect cost (USS$)

Costs components X £SD % of total costs
Total cost 2586.21+1343.08 100
1. Direct cost 862.81 +739.74 334
(1) Direct medical cost 714.86 + 706.64 276

14795+ 153.36 58
172340 +1056.90
4963 £10961 19

(2) Direct non-medical cost
2. Indirect cost 66.6

(1) Value of damaged properties

(2) Cost due to lost working-days  1673.77 £ 104842  64.7
and disability

Patients 1009.84 + 70821  39.1
Caregivers 663.93 + 734.79 256

(3) Mortality cost 0(no suicide case) 0

With non-parameter Mann—Whitney U test, we found
that the per case total cost, direct cost and direct-
medical cost of in-patients were more higher than out-
patients (P < 0.05). There was no difference in other cost
between in-patients and out-patients (P > 0.05).

Comparison of cost between urban-patients and rural-
patients

Comparison of cost between urban-patients and rural-
patients are given in Table 4.

With non-parameter Mann—Whitney U test, we found
that the per case total cost, direct cost, direct medical cost
and cost due to lost working day and disability of urban-
patients were more higher than rural-patients (P < 0.05).
There was no difference in other cost between in-patients
and out-patients (P > 0.05).

Service utilization of per patient

Direct medical cost of per out-patient visit was US$
57.57, average annual visit times were 5, direct medical
cost of in-patient per day was US$21.91, average annual
hospitalization days were 34, 212 working-days were lost
in one year (patient 129 days and caregivers 83 days).
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Multivariate regression analysis

Table 5 shows the results of multivariate regression
analysis. Five variables were significantly correlated with
higher cost: professional status (cadre), diagnostic subtype
(residual schizophrenia), urban/rural patients (urban pa-
tients), in-patients/ (in-patients), and researcher centre
(southern center). The standardized regression coefficient
were 0.308, 0.218, 0.212, 0.156 and 0.149 respectively,
the correlation of determination R square was 0.2741,
F =15.651, P < 0.0000. These characteristics explain 27.41%
of the variability in the total cost.

Discussion

The burden of schizophrenia is large and multifaceted.
Economic costs are one of the most important compo-
nents. This study provided an overall estimate of the
costs of schizophrenia, but it can not capture all costs,
as noted by other researchers, two types of the costs
were always underestimated: the cost to families and the
costs of publicly owned capital.

In the present study, the sample were selected from
two areas, one of which was from northern China and
another was from southern China, the two centers were
not selected randomly, hence, the results of the study
reflected only the cost of schizophrenia in two areas of
China. Centers taking part in were located in the north
and south of China, but none in the west and east of the
country. The sample seems not to be representative of
the cost of schizophrenic patients in China (mainland).
The sample was not quite large, only patients, not centre,
were randomly selected, and only two centers were se-
lected. We have not found suicide cases, however, the cost
due to suicide are the important parts.

We study the economic cost of schizophrenia with hu-
man capital approach(HCP), however, HCP has many
limitations, it has many assumptions that are not likely
to hold, e.g. it assumes that there is full employment.
Goeree [20] valuated the productivity costs due to pre-
mature mortality and compared the human capital ap-
proach and friction cost (FC) methods for schizophrenia.

Table 3 Comparison of cost between out-patients and in-patients(US$, x +SD)

Costs components Out-patients (n=156) In-patients (n=143) U value P value
Total cost 2008.08 £1012.00 3116.17 £139241 5437.50 0.000

1. Direct cost 406.38+311.13 1281.21+771.36 2149.50 0.000
(1) Direct medical cost 267.70 + 255.66 1124.77 +739.30 1568.00 0.000
(2) Direct non-medical cost 13868 +114.58 15644 +161.36 10694.00 0538

2. Indirect cost 1601.70 £ 956.10 183500+ 1133.11 10004.00 0.124
(1) Value of damaged properties 6549+ 128.86 35.11+86.28 10018.00 0.108
(2) Costs due to lost working days and disability 1536.21 £ 956.77 1799.86 £ 1114.08 9694.00 0.051
Patients 93648 £ 647.62 1077.09 £ 75534 10079.50 0.150
Caregivers 599.73 £702.85 72277 £760.37 10031.00 0.132
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Table 4 Comparison of cost between urban-patients and rural-patients(US$, x +SD)

Costs components Rural-patients (n=181) Urban-patients (n=118) U value p value
Total cost 2383.90 +1184.40 276197 £ 144791 9333.00 0.017

1. Direct cost 776.71 £731.84 937.61 +740.70 9237.50 0.012
(1) Direct medical cost 638.61+699.67 781.11+708.16 927250 0.013
(2) Direct non-medical cost 13810+ 152,69 156.50 £ 153.91 10450.00 0.369

2. Indirect cost 1607.19 £ 927.49 182437 +£1151.03 9941.50 0.114
(1) Value of damaged properties 40.69 £ 87.94 5741+125.20 10678.50 0.531
(2) Costs due to lost working days and disability 1566.50 £ 901.61 1766.96 £ 1157.76 10101.50 0.172
Patients 878.54 + 584.02 112391 £784.75 9093.50 0.007
Caregivers 687.96 + 718,58 643.05+750.21 10314.50 0.279

This study showed that productivity-cost estimates from
the human capital approach are substantially higher than
those obtained from the FC method. In circumstances of
unemployment, the human capital approach is an over-
estimate of future productivity losses for premature mor-
tality. All the limitations mentioned-above must be
borne in mind.

Despite these limitation, the results from the present
study show that schizophrenia cause a substantial eco-
nomic burden to healthcare systems, community, other
caregivers and society. The per case per annum total cost,
direct cost and indirect cost amounted to US$2586.21, US
$862.81 (33.4%) and US$1723.40 (66.6%) respectively. In-
direct costs were the great majority of the economic cost
of schizophrenia. In the indirect cost, cost due to lost
working days and disability were the great majority.
Schizophrenia is correlated to loss of working days, lack of
well-being and poor levels of social functioning. Theses
are the main results drawn from the analysis of indirect
costs that appear to be exclusively borne by patients, care-
givers and ultimately society as a whole. These findings
are consistent with the majority of results of other cost of
illness studies on schizophrenia where indirect costs vary
from 48% to 86.5% of total cost [21-24]. Hence we must
pay close attention to the indirect of the cost of schizo-
phrenia, take effective measure to improve the social func-
tion and reduce the time cost and other indirect cost.

Table 5 Multivariate regression model: impact on total cost®

China is a large developing country, the per case pure
income of rural residents was about US$450, about 60%
patients of our sample were peasants, students or un-
employed, the total cost, amounted to US$2586.21, was
heavy for them and their families who had been very
poor because of the chronic illness.

A study carried out by Andlin-Sobock [19] shown that
the cost per case of schizophrenia differs significantly
across the different country in Europe, range from €2360
(Estonia) to €13862 (Switzerland). In every country, the
cost per case of schizophrenia was higher than other men-
tal illness. Their findings shown that the cost per case of
schizophrenia differs between countries and are highest in
countries with the highest national income and healthcare
expenditure. This explains the estimated lower cost per
case in China. In comparison with European countries,
condition with relatively low cost, in schizophrenia, was
associated with the lower level of economy development.

The total cost, direct cost and direct medical cost of
per case of in-patients was higher than out-patients of
schizophrenia. The reason, might be stated that the med-
ical model in China was different from other countries.
There are various medical model for the management of
schizophrenia such as day-care center, day-hospital, patient-
shome, community mental health centers (CMHCs), shel-
tered workshops, psychiatric ambulatories and national
health service as well in developed countries [18]. However

Independent variables Unstandardized Std. error Standardized t value P value
coefficients coefficients
Professional status 0.033 0.006 0.308 5336 0.000
Diagnostic subtype 0.037 0.009 0218 4.256 0.000
Urban/rural patients 0.098 0.027 0.212 3,681 0.000
In-patients/out-patients 0.072 0.024 0.156 3.052 0.002
Researcher centre 0.074 0.025 0.149 2.899 0.004
Constant 3752 0.056 - 67.213 0.000

?R square, 0.274; F, 15.651; P < 0.0000; n = 299.
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it is not the same case in China, patients have to stay at
home to take medicine except for hospitalization in mental
hospital and seeing doctor in out-patient, have no other
choice. During hospitalization in mental hospital patients
could receive various kinds of treatments, hence the direct
medical cost, direct cost, total cost will increase. During
non-hospitalization patients receive no treatment except
for drug therapy, hence all kinds of cost will decrease.

There was significant difference in per case per annum
total cost, direct cost, direct medical cost, cost due to
lost working-days and disability of patients between
urban and rural schizophrenic patients, the former is
higher than the latter. In China, expensive new antipsy-
chotics were mainly applied to urban patients but few to
rural patients, drug cost was the main part of direct
medical cost to a turn, lead to the increase of direct cost
and total cost. Cost due to lost working days and disabil-
ity of urban patients are higher than rural patients
because the economic income of urban residents was
higher than rural residents in China.

Multivariate regression analysis shows that cadre pro-
fessional, paranoid type schizophrenia, urban patients,
in-patients and southern researcher centre were corre-
lated with higher total costs.

The reason why the cost of urban patients and in-
patients were higher is in line with the explanation above.
Cadres (civil servants) are a special population with higher
economic level in China. In general, their income was
higher than peasants and people being unemployed, they
would pay more money to the treatment of schizophrenia.
It is differs from the finding of Percudani in Italy [11,25],
they found being unemployed was associated with higher
service cost. Percudani also found that the total cost per
patients differ wildly according to whether patients had
been hospital during the observation period. Patients with
a previous psychiatric contact and a longer duration of ill-
ness were more costly than the other patients [11,25].

Similar with cadres (civil servants), most urban schizo-
phrenic patients had regular income, good family eco-
nomic condition, more medical knowledge and saw
doctros in the early stage of the illness. They usually took
new and expensive medicine. Conversely, most rural pa-
tients were peasants or people being unemployed, they
had lower economic income and poor family economic
condition, they could not afford to enormous economic
pressure. These patients could not be hospitalized in time
and they usually took cheaper medicine, so their costs
were lower. Residual type schizophrenic patients had
longer duration of illness and poor prognosis, with more
difficulties in treatment and rehabilitation and higher
probability of hospitalization, so their costs were higher.
The reason why southern researcher centre correlated
with higher costs was complex. The main reason was as-
sociated with economic development.
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Economic cost was a complex index which was af-
fected by many factors, not just related with the medical
factors. In addition to the five factors getting into the re-
gression equation, there were a lot of other factors influ-
encing the economic cost of the schizophrenic patients.
So the five factors can only explain the dependent vari-
able (total economic costs) 27.41%, other factors and ac-
cidental factors accounted for 72.59%.

Conclusion

The major strengths of this study are that of having
clearly showed that (i) the economic burden of schizo-
phrenia was serious in China, (ii) the highest proportion
of the economic cost of schizophrenia was indirect cost,
the cost of urban patients are more higher than the cost
of rural patients, the cost of in-patients are more higher
than the cost of out-patients; (iii) We must pay close at-
tention to the economic burden of schizophrenia.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

JZ, XG and MC contributed equally to the study. JZ, MC, ZS and XG carried
out the collection and analysis of data, JZ and ZS contributed in drafting the
manuscript. JZ contributed to the design of the study. JZ had full access to
all the data in the study and takes responsibility for the integrity of the data
and the accuracy of the data analysis. All authors read and approved the
final manuscript.

Acknowledgements

The authors thank all participants and all attending doctors of the Second
Affiliated Hospital of Jining Medical University and Institute of Mental Health,
the Second Xiangya Hospital, Central South University. This work was
supported by the Ministry of Health Public Welfare Research Project (grant
number 201002003); the grant from the National Key Technologies R&D
Program in the 10th 5-year plan of China(grant number 2004BA720A22); the
Natural Science Foundation of Shandong Province (grant number
ZR2012HM065); the Soft Science Research Project of Shandong Province
(grant number 2009RKB499) and the Plan of Development in Medical Sci-
ence and Technology of Shandong Province(grant number 2007HW037,
2009HZ012).

Author details

'School of Mental Health, Jining Medical University, No. 16, Lotus Road,
Jining 272067, Shandong Province, PR China. ?Institute of Mental Health of
the Second Xiangya Hospital, Central South University, No.139 Renmin
Middle Road, Changsha 410011, Hunan, PR China. 3Departmem of Psychiatry,
the Second Affiliated Hospital, Jining Medical University, Jining 272051,
Shandong, PR China.

Received: 1 August 2013 Accepted: 19 October 2013
Published: 15 November 2013

References

1. Rossler W, Salize HJ, van Os J, Riecher-Rossler A: Size of burden of schizo-
phrenia and psychotic disorders. Fur Neuropsychopharmacol 2005,
15(4):399-400.

2. Lee HC, Tsai SY, Lin HC, Chen CC: The association between psychiatrist
numbers and hospitalization costs for schizophrenia patients: a
population-based study. Schizophr Res 2006, 81(2-3):283-290.

3. Ekman M, Granstrom O, Omerov S, Jacob J, Landen M: The societal cost of
schizophrenia in Sweden. J Ment Health Policy Econ 2013, 16(1):13-25.

4. Phanthunane P, Whiteford H, Vos T, Bertram M: Economic burden of
schizophrenia: empirical analyses from a survey in Thailand. J Ment
Health Policy Econ 2012, 15(1):25-32.



Zhai et al. International Journal of Mental Health Systems 2013, 7:26
http://www.ijmhs.com/content/7/1/26

5. Peng X, Ascher-Svanum H, Faries D, et al: Decline in hospitalization risk
and health care cost after initiation of depot antipsychotics in the treat-
ment of schizophrenia. Clinicoecon Outcomes Res 2011, 3:9-14.

6. Cocchi A, Mapelli V, Meneghelli A, et al: Cost-effectiveness of treating first-
episode psychosis: five-year follow-up results from an Italian early inter-
vention programme. Early Interv Psychiatry 2011, 5(3):203-211.

7. Lowyck B, De Hert M, Peeters E, Wampers M, Gilis P, Peuskens J: A study of
the family burden of 150 family members of schizophrenic patients.
Eur Psychiatry 2004, 19(7):395-401.

8. Awad AG, Voruganti LN: The burden of schizophrenia on caregivers: a
review. Pharmacoeconomics 2008, 26(2):149-162.

9. Faries DE, Ascher-Svanum H, Nyhuis AW, Kinon BJ: Clinical and economic
ramifications of switching antipsychotics in the treatment of schizophre-
nia. BMC Psychiatry 2009, 9:54.

10.  O'Malley AJ, Frank RG, Normand SL: Estimating cost-offsets of new medi-
cations: use of new antipsychotics and mental health costs for schizo-
phrenia. Stat Med 2011, 30(16):1971-1988.

11, Percudani M, Fattore G, Belloni GC, Gerzeli S, Contini A: Service utilisation
and costs of first-contact patients in a community psychiatric service in
Italy. Eur Psychiatry 2002, 17(8):434-442.

12. Mangalore R, Knapp M: Cost of schizophrenia in England. J Ment Health
Policy Econ 2007, 10(1):23-41.

13. Goeree R, Farahati F, Burke N, Blackhouse G, O'Reilly D, Pyne J, Tarride JE:
The economic burden of schizophrenia in Canada in 2004. Curr Med Res
Opin 2005, 21(12):2017-2028.

14.  Carr VJ, Neil AL, Halpin SA, Holmes S, Lewin TJ: Costs of schizophrenia and
other psychoses in urban Australia: findings from the Low prevalence
(psychotic) disorders study. Aust N Z J Psychiatry 2003, 37(1):31-40.

15. Wu EQ, Birnbaum HG, Shi L, Ball DE, Kessler RC, Moulis M, Aggarwal J: The
economic burden of schizophrenia in the United States in 2002. J Clin
Psychiatry 2005, 66(9):1122-1129.

16. Lee IH, Chen PS, Yang YK, Liao YC, Lee YD, Yeh TL, Yeh LL, Cheng SH, Chu
CL: The functionality and economic costs of outpatients with
schizophrenia in Taiwan. Psychiatry Res 2008, 158(3):306-315.

17. ZHAO JP: Manual of comprhensive rehabilitation technology of schizophrenia.
Shanghai: Shanghai People Press; 2010. 10:1.

18. Tarricone R, Gerzeli S, Montanelli R, Frattura L, Percudani M, Racagni G:
Direct and indirect costs of schizophrenia in community psychiatric
services in Italy. The GISIES study. Interdisciplinary study group on the
economic impact of schizophrenia. Health Policy 2000, 51(1):1-18.

19.  Andlin-Sobock P, Jonsson B, Wittchen HU, Olesen J: Cost of disorders of
the brain in Europe. Euro. J. Neurology 2005, 12(suppl.1):1-27.

20. Goeree R, O'Brien BJ, Blackhouse G, Agro K, Goering P: The valuation of
productivity costs due to premature mortality: a comparison of the
human-capital and friction-cost methods for schizophrenia. Can J
Psychiatry 1999, 44(5):455-463.

21, Sarlon E, Heider D, Millier A, Azorin JM, Kénig HH, Hansen K, Angermeyer
MC, Aballéa S, Toumi M: A prospective study of health care resource
utilisation and selected costs of schizophrenia in France. BMC Health Serv
Res 2012, 12:269-276.

22. de Silva J, Hanwella R, de Silva VA: Direct and indirect cost of
schizophrenia in outpatients treated in a tertiary care psychiatry unit.
Ceylon Med J 2012, 57(1):14-18.

23. Rajagopalan K, O'Day K, Meyer K, Pikalov A, Loebel A: Annual cost of
relapses and relapse-related hospitalizations in adults with schizophre-
nia: results from a 12-month, double-blind, comparative study of lurasi-

Page 8 of 8

done vs quetiapine extended-release. J Med Econ 2013, 16(8):987-896. (

24.  Garattini L, Rossi C, Tediosi F, Cornaggia C, Covelli G, Barbui C, Parazzini F:
Direct costs of schizophrenia in Italian community psychiatric services.
Pharmacoeconomics 2001, 19(12):1217-1225.

25.  Percudani M, Barbui C, Beecham J, Knapp M: Routine outcome monitoring
in clinical practice: service and non-service costs of psychiatric patients
attending a community mental health centre in Italy. Eur Psychiatry 2004,
19(8):469-477.

doi:10.1186/1752-4458-7-26

Cite this article as: Zhai et al: An investigation of economic costs of
schizophrenia in two areas of China. International Journal of Mental Health
Systems 2013 7:26.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central




	Abstract
	Background
	Objective
	Methodology
	Results
	Conclusion

	Introduction
	Materials and methods
	Study design and patients
	Cost estimates
	Cost components
	Measurement of costs
	Analysis of data

	Results
	Sample characteristics
	Total cost, direct cost and indirect cost
	Comparison of costs between out-patients and in-patients
	Comparison of cost between urban-patients and rural-patients
	Service utilization of per patient
	Multivariate regression analysis

	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


