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Abstract
Objectives  The purpose of this study is to analyse 
hospital charges for patients with haemorrhagic stroke 
in China and investigate potential factors associated with 
inpatient charges.
Methods  The study participants were in-hospital patients 
with a primary diagnosis of haemorrhagic stroke from 
all the secondary and tertiary hospitals in Beijing during 
the period from 1 March 2012 to 28 February 2015. 
Distribution characteristics of detailed hospital charges 
were analysed. The influence of potential factors on 
hospital charges was researched using a stepwise multiple 
regression model.
Results  A total of 34 890 patients with haemorrhagic 
stroke of mean age 61.19±14.37 years were included in 
the study, of which 37.2% were female. Median length 
of hospital stay (LOHS) was 15 days (IQR 9–23) and 
median hospital cost was 18 577 Chinese yuan (CNY) 
(IQR 10 442–39 784). The hospital costs for patients in 
Western medicine hospitals (median 19 651 CNY) were 
significantly higher (P<0.01) than those in traditional 
Chinese medicine hospitals (median 14 560 CNY), and 
were significantly higher (P<0.01) for Level 3 hospitals 
(median 20 029 CNY) than for Level 2 hospitals (median 
16 095 CNY). The proportion of medicine fees and bed fees 
within total hospital charges showed a decreasing trend 
during the study period. With stepwise multiple regression, 
the major factors associated with hospital charges were 
LOHS, surgery, pulmonary infection, ventilator usage, 
hospital level, occupation, hyperlipidaemia, hospital type, 
in-hospital death, sex and age.
Conclusion  We conclude that medicines form the largest 
part of hospital charges but are showing a decreasing 
trend, and LOHS is strongly associated with patient 
charges for haemorrhagic stroke in China. This implies 
that the cost structure is very unreasonable in China and 
medical technology costs fail to be fully manifested. A 
reasonable decrease in medicine charges and shortening 
LOHS may be effective ways to reduce hospital charges.

Introduction  
As one of the leading causes of death in 
both developed and developing countries,1 

stroke imposes a heavy socioeconomic 
burden on the nation and has become a 
major public health problem. According 
to previous reports, about 40% of all stroke 
deaths are attributable to haemorrhagic 
stroke.2 Compared with the USA and Euro-
pean countries, the incidence of haem-
orrhagic stroke is higher in Asia3 4 and 
the percentage of haemorrhagic stroke in 
China is up to 23%. At present, as one of 
the countries with the highest incidence of 
stroke, China has at least 7 million patients 
who have experienced a stroke, which has 
become the first cause of death. In addition, 
about 2.5 million new cases occur each year 
and more than 1.5 million patients die of 
stroke.5–8 The direct medical cost of stroke is 
increasing each year with an average growth 
rate from 2003 to 2010 of 18.04%, and the 
direct economic burden caused by stroke is 
up to 40 billion CNY every year.9 In recent 
years, the incidence of stroke has shown a 

Strengths and limitations of this study

►► This study is one of the few researches analysing 
the distribution characteristics and predictors of 
hospital charges for haemorrhagic stroke in China, 
where the hospital system, medical insurance sys-
tem, practice patterns and costs are much different 
from those in Western countries.

►► We used a large amount of data including all the 
Level 2 and Level 3 hospitals in Beijing, China.

►► The study period was 3 years and changing trends 
of hospital charges were analysed during these 3 
years.

►► Our study findings are only applicable to patients 
at general hospitals in metropolitan areas because 
the patients with haemorrhagic stroke in this study 
probably differed from those admitted to hospitals in 
smaller cities and rural areas.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-017693
http://dx.doi.org/10.1136/bmjopen-2017-017693
http://dx.doi.org/10.1136/bmjopen-2017-017693
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2017-017693&domain=pdf&date_stamp=2018-03-30
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trend towards younger people in China with an average 
age of onset of 65.5 years, while China has become an 
ageing society.

Several previous studies have examined in-hospital 
resource use of stroke patients in the USA and Euro-
pean countries.10–12 However, there are only a few 
research studies which have analysed the distribution 
characteristics of hospital charges for haemorrhagic 
stroke and factors associated with medical expenditures 
in China, where the hospital system, medical insurance 
system, practice patterns and costs are much different 
from those in Western countries.

The present study aims to examine the distri-
bution and proportion of patients’ charges 
for haemorrhagic stroke, as well as factors ass 
ociated with hospital charges using data from all the Level 
2 and Level 3 hospitals in Beijing, China. Knowledge of 
the factors influencing hospital charges for haemorrhagic 
stroke would contribute to the implementation of targeted 
measures, effective utilisation of health resources and reason-
able control of hospital charges, which would reduce the 
burden on individuals and society as well as enhancing the 
economic effect of healthcare.

Methods
Subjects
The study was conducted in Beijing, which has 16 370 km2 
and a permanent population of 21.148 million according 
to the census bulletin released in 2014. The annual 
morbidity of stroke was 560 and the mortality was 66.6 
for every 10 million individuals up to 2013 in Beijing. 
Chinese hospitals are divided into three levels: Level 1 
(community hospitals with only the most basic facilities 
and very limited inpatient capacity); Level 2 (hospitals 
with at least 100 inpatient beds providing acute medical 
care and preventive care services to a population of 
at least 100 000); and Level 3 (major tertiary referral 
centres in provincial capitals and major cities).13 
According to the treatment custom, there are two types 
of hospitals in China: Western medicine hospitals and 
traditional Chinese medicine hospitals. Although there 

is no difference in the facilities and therapeutic range of 
these two types of hospitals, their emphasis of treatment 
concept is a little different. Traditional Chinese medi-
cine hospitals mainly use traditional Chinese medicine 
therapy to improve conventional treatment and deal 
with chronic diseases, while Western medicine hospitals 
mainly use Western medicine. For acute stroke patients, 
the emergency medical service sends the patient to the 
nearest hospital.

We collected patient data from Beijing Public Health 
Information Centre database including all the Level 
2 and Level 3 hospitals between 1 March 2012 and 28 
February 2015. Patients with a primary diagnosis of 
haemorrhagic stroke coded as I60–I61 according to 
the International Classification of Diseases 10th Revi-
sion (ICD-10) were selected. A total of 37 418 patients 
were initially enrolled in the study; 2528 were excluded 
because they did not meet the following criteria: nation-
ality (Chinese), age (20–90 years old), length of hospital 
stay (LOHS) (1–180 days) or total hospital charges 
(100–300 000 CNY). Thus, a total of 34 890 cases were 
finally included.

The cost details of patients were classified into 
charges for treatment, laboratory tests, examination, 
drugs, blood transfusion, materials, beds and miscella-
neous. Demographic data, hospital type, hospital level, 
variables relevant to hospitalisation, clinical data and 
insurance status were obtained from the home page of 
the medical records.

The Barthel Index (BI) score was used to assess the 
severity of stroke, higher scores indicating a less severe 
level of stroke.14 In this study, each patient with haem-
orrhagic stroke had a BI score on admission and at 
discharge.

Statistical analysis
Continuous variables are described as mean±SD or 
median value with 25th and 75th percentiles. Compari-
sons of hospital charges between groups were conducted 
with non-parametric tests, since the finance data were 
not in a Gaussian distribution.

A stepwise multiple linear regression model was used 
to determine the predictors of various hospital charges. 
We performed a log transformation for the financial data 
in order to make it Gaussian distribution. 'Employed' was 
chosen as the omitted category of occupation and the 
remaining categories were treated as 0/1 dummy variable 
s (occupation 1, occupation 2 and occupation 3). 'Widowed 
or divorced' was chosen as the omitted category of marital 
status and the remaining categories were treated as 0/1 
dummy variables (marital status 1, marital status 2 and 
marital status 3). It is possible that different subclasses of 
the BI score on admission might have different effects, so 
we divided the BI score on admission into ≤60 (degree of 
independence of Activities of Daily Living relatively poor) 
and >60 (degree of indiependence of Activities of Daily 
Living relatively good) to analyse their effects. The addi-
tion of variables to the model was statistically significant 

Table 1  Exclusion criteria

Variable Patients (n)

Hospital charge (yuan)

 ������� <100 25

 ������� >300 000 177

Age (years)

 ������� <20 447

 ������� >90 280

Length of stay (days)

 ������� ≤1 1387

 ������� ≥180 70

Foreigners 221
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(P<0.05). All analyses were conducted using Statistical 
Product and Service Solutions (SPSS) software Version 
23.0. All statistical tests were two-sided and the signifi-
cance level was set at P<0.05.

Results
Our study included 115 Western medicine hospitals 
and 37 traditional Chinese medicine hospitals (75 
Level 3 hospitals and 77 Level 2 hospitals). A total of 
37 418 patients with haemorrhagic stroke were initially 
selected. The exclusion criteria and the number of 
patients who did not conform to the inclusion criteria 
are shown in table 1. Patients included in the study were 
Chinese and aged 20–90 years. Patients whose hospital 
charges (<100 or >300 000 CNY) or length of stay (≤1 or 
≥180 days) deviated from the norm were excluded 
because they are exceptional cases without explanation.

Table 2 summarises the characteristics of the 34 890 
patients included in the study. The average age at haem-
orrhagic stroke onset was 61.2±14.4 years and 62.8% 
were men. The majority of patients were in Western 
hospitals (86.8%) and Level 3 hospitals (67.3%). The 
median LOHS was 15.0 days (IQR 9.1–23.0) and 8.1% of 
patients died in hospital. The percentages of comorbid 
conditions such as hypertension, hyperlipidaemia, 
diabetes mellitus or pulmonary infection of patients 
were 72.3%, 12.7%, 16% and 29.2%, respectively. The 
median change in BI score between admission and 
discharge was 5 (IQR 0–30) and median hospital charge 
for each BI score increase was 805 CNY (IQR 374–1863). 
A minority of patients were entirely covered by self-pay 
(17.6%), while others had health insurance, rural coop-
erative medical service or state free medical care.

Table 3 shows the total patient charge and charges by 
category according to hospital level and hospital type. 
The mean total fee per patient was 33 867±40 275 CNY 
and the median was 18 577 CNY (IQR 10 442–39 784). 
The total hospital charges contain the treatment fee, 
laboratory and examination fee, medicine fee, blood 
transfusion fee, materials fee and beds fee, the median 
(IQR) values of which were 4013 CNY (1649–8902), 
2985 CNY (1790–4967), 7218 CNY (3172–16001), 0 
CNY (0–0), 1799 CNY (784–5549) and 450 CNY (264–
776), respectively.

The trend in hospital charges from March 2012 to 
February 2015 is shown in table 4. The medicine fee as a 
proportion of the total hospital charges decreased slowly 
from 40.97% for the period March 2012–February 2013 
to 37.68% for March 2014–February 2015. Similarly, the 
bed fee as a proportion of the total fee declined gradually 
from 2.34% for the period March 2012–February 2013 to 
2.04% for March 2014–February 2015.

The total hospital charges were significantly higher in 
female patients and in those who were younger (P<0.05), 
as well as in patients with hypertension, hyperlipidaemia 
or pulmonary infection (P<0.05). Patients who died 
in hospital and received surgery also had higher total 

charges (P<0.05). The total fee increased with longer 
LOHS (P<0.05). In addition, in Level 3 hospitals and 
Western hospitals the total fee was higher than in Level 2 
and traditional Chinese hospitals, respectively (P<0.05). 
In terms of marital status, patients who were widowed or 
divorced had higher total charges (P<0.05). However, no 
significant differences existed in total charges between 
patient groups divided according to insurance status and 
comorbid conditions of diabetes mellitus (table 5).

The statistically significant predictors of total hospital 
charges in the two subgroups (BI score on admission ≤60 
and >60) by a stepwise multiple linear regression model 
are shown in tables 6 and 7. The dependent variable was 
the log of total hospital charges. Standardised coefficients 
represent the influence of variables on total hospital 
charges. The larger the standardised coefficient, the 
greater is the influence of the variable on total hospital 
charges. According to standardised coefficients, the 
factors in the subgroup with a BI score on admission of 
≤60 in decreasing order were LOHS, surgery, pulmonary 
infection, ventilator usage, in-hospital death, hospital 
level, occupation 2, age, occupation 1, medical payment 
type, hyperlipidaemia, sex, marital status 2, hospital type, 
marital status 1 and hypertension. In the subgroup with 
a BI score on admission of >60, the factors affecting total 
hospital charges in decreasing order were LOHS, surgery, 
pulmonary infection, ventilator use, in- hospital death, 
hospital level, occupation 2, age, medical payment type, 
hyperlipida emia, sex, hospital type, hypertension and 
diabetes mellitus. Multivariate analysis of LOHS was also 
performed. The major factors associated with LOHS were 
pulmonary infection, in-hospital death and surgery.

Discussion
Haemorrhagic stroke is a global health problem and 
about two-thirds of cases occur in low-income and 
middle-income countries where the disease still does not 
receive sufficient attention for reduction of the socioeco-
nomic burden.15 16 This study looked at hospital data of 
patients with haemorrhagic stroke in Beijing during the 
period from 1 March 2012 to 28 February 2015. Detailed 
descriptions as well as trends and predictors of hospital 
charges were studied.

Haemorrhagic stroke is a serious disease and is usually 
accompanied by consciousness. Surgical intervention 
is required with bleeding over 30 mL, which will pose a 
serious burden on the patients and their family. Families 
of patients with haemorrhagic stroke lose an important 
source of income as a result of disability. Moreover, 
as a lot of time and effort are invested in the intensive 
treatment phase, the economic and mental burdens are 
even heavier. Compared with developed countries in 
Europe and the USA, our study showed that the mean 
total hospital charge per person is lower (7683.8±91 
430.3 USD). A study conducted in Greece showed that 
the average cost of haemorrhagic stroke was 12 497±9990 
USD.17 Dodel et al evaluated the costs of different types of 
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stroke in Germany and showed the mean cost of haem-
orrhagic stroke was 26 602 USD.18 A report from the 
USA collected 97 374 hospitalisations with stroke and 
conducted a comprehensive analysis of the hospitalisa-
tion costs, which showed the mean cost of haemorrhagic 
stroke was 32 035±32 046 USD.19 The conversions of US 
dollars above were carried out using purchasing power 
parity (PPP) in 2016. However, these countries are at 
different stages of development with different local wage 
rates, so comparisons are difficult and are not necessarily 
meaningful.

A prominent finding was that the median total hospital 
charge of patients in Level 3 hospitals was higher than 
that in Level 2 hospitals (20029CNY vs 16095 CNY, 
P<0.05). There are several possible reasons for this. First, 
the equipment used in examinations in Level 3 hospi-
tals is usually more complex and advanced than those 
in Level 2 hospitals, so patients may spend more money 
on examinations in Level 3 hospitals. In addition, the 
professional level of doctors in Level 3 hospitals is gener-
ally higher, and higher professional skills require higher 
fees. Furthermore, Level 3 hospitals have more imported 
and new drugs, which are usually more expensive. We 
also found that patients with haemorrhagic stroke had a 
higher median BI score on admission (milder) in Level 
3 hospitals than in Level 2 hospitals (30 vs 20, P<0.05). 
This phenomenon could be explained by the fact that the 
emergency medical service sends acute stroke patients to 
the nearest hospital.

Hospital type also had an effect on hospital charges. 
The median total cost of patients in Western hospitals was 
significantly more than in traditional Chinese hospitals 
(19651 NCY vs 14560 NCY, P<0.05). One possible reason is 
that Western hospitals mainly used Western drugs, which 
were more expensive than Chinese traditional patent 
and Chinese herbal medicine used in traditional Chinese 
hospitals. The other reason is that Western hospitals had 
more inspection equipment. Patients spent more money 
on laboratory tests and examinations. The medicine fees 
for Chinese traditional patent and Chinese herbal medi-
cine and rehabilitation therapy fees were higher in tradi-
tional Chinese hospitals than in Western hospitals.

In the cost structure of patients with haemorrhagic 
stroke, the proportion of the medicine cost is 38.7%, 
which is more than the sum of the treatment fee, labora-
tory fee and examination fee. The cost structure is very 
unreasonable and medical technology costs failed to be 
fully manifested, which is quite different from studies 
reported in developed countries. In Greece, Gioldasis et al 
reported in their study that about 12% of the total charge 
for haemorrhagic stroke was attributed to medicines.17 
Asil et al analysed the cost of acute ischaemic and haemor-
rhagic stroke in Turkey and found that 29.9% of the total 
charge was used for medicines.20 Previous studies have 
researched the distribution of hospital costs in 121 hospi-
tals in Beijing in 2012 and showed that 44.6% of the total 
cost was attributed to medicines,6 which is in accordance 
with our results. In recent years the Chinese government Ta
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Table 5  Median hospital charges (in CNY) for patients with different characteristics

Total fee P value

Median IQR

Hospital level <0.05

 ��� Level 2 hospital 16 095 9158–32 187

 ��� Level 3 hospital 20 029 11 197–43 630

Hospital type, n (%) <0.05

 ��� Western medicine 19 651 10 632–43 041

 ��� Traditional Chinese medicine 14 560 9308–23 217

Sex <0.05

 ��� Men 18 011 10 297–38 139

 ��� Women 19 506 10 670–42 378

LOHS (days) <0.05

 ��� ≤10 10 554 6094–19 647

 ��� <10–≤20 16 222 10 444–28 784

 ��� >20 35 446 20 056–72 701

Medical payment type <0.05

 ��� Health insurance 19 364 11 391–38 515

 ��� Rural cooperative medical service 16 016 9328–33 309

 ��� State free medical care 16 676 8372–37 181

 ��� Self-pay 18 583 9869–41 863

Medical payment type 0.489

 ��� Insured 18 273 10 505–37 797

 ��� Uninsured 18 583 9869–41 863

In-hospital death <0.05

 ��� Yes 30 792 15 195–62 846

 ��� No 17 912 10 197–37 569

Age, n (%) <0.05

 ��� ≥65 18 449 10 607–36 878

 ��� <65 18 662 10 311–42 132

Marital status <0.05

 ��� Married 18 423 10 344–39 745

 ��� Single 19 317 10 536–42 778

 ��� Widowed or divorced 21 395 11 643–40 247

Occupation <0.05

 ��� Employed 16 892 9562–34 490

 ��� Unemployed 19 960 10 489–44 916

 ��� Retired 20 147 11 704–40 002

 ��� Others 19 952 11 043–46 806

Hypertension <0.05

 ��� Yes 19 807 10 603–49 521

 ��� No 18 194 10 382–36 922

Hyperlipidaemia <0.05

 ��� Yes 19 839 10 944–43 068

 ��� No 13 173 8235–21 950

Diabetes mellitus 0.129

 ��� Yes 18 632 10 352–40 687

 ��� No 18 316 10 846–35 467

Pulmonary infection <0.05

 ��� Yes 34 049 17 495–69 065

Continued
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has introduced policies that reduce prescribing and costs 
of medicine in order to lower the proportion of drug fees. 
The policies have shown initial results as the proportion 
of the medicine cost fell from 40.97% to 37.68% during 
the 3 years of our study. However, this is far from enough 
and the Chinese government needs to further standardise 
drug treatment. First, the management of drug exam-
ination and use must be strengthened. Second, doctors 
should be encouraged to regularly use drugs with low 
prices, which are recommended by guidelines and have 
definite curative effects. Third, the efficiency of clinical 
nursing and the results of rehabilitation training for a 
better patient outcome should be taken seriously.

There are three main types of medical insurance in 
China: health insurance for enterprise employees, rural 
cooperative medical service for rural residents and state 
free medical care for staff members of institutions. These 
three types of medical insurance have big differences in 
terms of security level, premium payment and govern-
ment subsidies.

According to multivariate regression analysis, total 
charges in the two BI subgroups were significantly higher 
for patients with longer LOHS, receiving surgery, pulmo-
nary infection, using a ventilator, higher hospital level, 
no hyperlipidaemia, Western hospitals, in-hospital death, 
unemployment or retirement, younger age, female sex 
and uninsured. LOHS was the key contributor to the 
increased total charge for patients with haemorrhagic 
stroke, which is in accordance with the results of several 
previous studies.20–25 LOHS was associated with the clin-
ical treatment and management level of the hospital. 
Therefore, as one of the controllable factors, LOHS can 
be reduced in the following ways: (1) by improving utilisa-
tion of beds and avoiding the waste of medical resources; 
(2) by reducing nosocomial infection; and (3) by short-
ening the time of appointments and the delay of labo-
ratory and examination results by better coordination of 
various hospital departments.

Other factors such as surgery, ventilator use, pulmo-
nary infection and in-hospital death may represent the 

Total fee P value

Median IQR

 ��� No 15 341 9140–28 215

Surgery <0.05

 � Yes 50 215 23 208–86 042

 � No 15 287 9097–26 235

Statistical significance: P<0.05 (Mann–Whitney U test or Kruskal–Wallis H test), (P value refers to the equality of the median value for all categories).
LOHS, length of hospital stay. 

Table 5  Continued 

Table 6  Multivariate analysis of total hospital costs for haemorrhagic stroke in the subgroup with a Barthel Index (BI) score on 
admission of ≤60

Variable β SE Standard coefficient t P value

LOHS 0.035 0.001 0.419 82.006 <0.01

Surgery 0.922 0.015 0.320 60.330 <0.01

Pulmonary infection 0.443 0.014 0.167 32.435 <0.01

Ventilator use 0.421 0.022 0.104 19.094 <0.01

In-hospital death 0.341 0.023 0.080 14.913 <0.01

Hospital level 0.122 0.013 0.046 9.248 <0.01

Occupation 2 −0.164 0.016 −0.055 −10.151 <0.01

Age −0.005 0.002 −0.056 −10.324 <0.01

Occupation 1 −0.158 0.021 −0.037 −7.455 <0.01

Medical payment type −0.063 0.009 −0.033 −6.658 <0.01

Hyperlipidaemia −0.120 0.019 −0.030 −6.144 <0.01

Sex 0.072 0.013 0.028 5.702 <0.01

Marital status 2 0.115 0.026 0.026 4.427 <0.01

Hospital type 0.060 0.020 0.015 3.039 <0.01

Marital status 1 0.135 0.046 0.017 2.933 <0.01

Hypertension −0.035 0.014 −0.012 −2.446 <0.01

LOHS, length of hospital stay.
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severity of the illness. Patients with severe haemorrhagic 
stroke have a tendency to require more medication and 
to stay in hospital longer than those with milder stroke. As 
a consequence, the hospital cost for patients with severe 
illness may be higher. Diabetes mellitus and marital status 
do not influence the total cost.

Although we are concerned about the cost of hospital-
isation and the factors that influence it, the therapeutic 
effect is still the most important. Even if certain observ-
able characteristics are the major factors affecting cost, 
as long as they have higher benefits they are not such a 
problem.

Diagnosis-related groups (DRGs) are assigned by a 
‘grouper’ programme based on International Classifica-
tion of Diseases diagnoses, procedures, age, sex, discharge 
status and the presence of complications or comorbidities. 
Its original objective was to develop a classification system 
that identified the ‘products’ that the patient received; 
patients within each category are clinically similar and 
are expected to use the same level of hospital resources. 
DRGs can guide medical insurance. With standardisation 
of diagnosis and treatment, clinical pathway provides 
security for pay systems of DRGs. Although several studies 
in other countries have shown that the clinical pathway 
reduced LOHS and hospital costs,26 27 some of the prob-
lems such as poor coverage and poor medical quality 
control made the mode difficult to extend to China. 
Therefore, the management of DRGs and the clinical 
pathway should be promoted to improve the efficiency of 
medical work and reduce hospital charges in China.

This study has some limitations. The patients with 
stroke in the present study came from the national capital 
Beijing. They probably differed from those admitted to 
hospitals in smaller cities and rural areas in terms of 
hospitals as well as medical care. Therefore, our findings 

are only applicable to patients in general hospitals in the 
metropolis of China.

Conclusion
The findings of our study suggest that medicines form the 
largest proportion of the hospital charge for patients with 
haemorrhagic stroke in China, far outstripping that in 
developed countries like America and Europe, although 
it has decreased in recent years. Moreover, LOHS is the 
key contributor to hospital charges. Our study conducted 
in China provides a good reference point for other devel-
oping countries with an ageing population attempting to 
provide high quality healthcare services while avoiding 
increasing the socioeconomic burden. Reducing hospital 
charges and the economic burden of haemorrhagic stroke 
in China are most likely to be achieved by decreasing 
drug fees and LOHS.
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