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Abstract

Objective: A solid understanding of levels and trends of spending on cancer is important to evaluate whether our
healthcare resources were wisely spent and to prioritize future resources for cancer treatment and prevention.
However, studies on economic burden of cancers in China are scant and the results are inconsistent.

Methods: The Chinese hospital information database and nearly 350 million inpatient medical record data were
used. As the ratios of cancer inpatient payments to total inpatient payments were mainly influenced by the grades
and sites of hospitals, the estimates of payments of cancer inpatients in this study were stratified by hospital grades
and provinces. Only the payments of cancer inpatients happened in grade 2, grade 3 and specialized cancer hospitals
were included in the analyses. The total medical payments of cancers in China were estimated based on the ratios of
outpatient payments to inpatient payments in specialized cancer hospitals.

Results: From 2011 to 2015, the payments of cancer inpatients in China have increased by 84.1% and the total
inpatient payments reached 177.1 billion RMB in 2015, accounting for 4.3% of the total health expenditure in
China. Based on the ratio of outpatient payments to inpatient payments, the total payments on cancer treatments in
China were estimated to be 221.4 billion RMB in 2015. Among different cancer types, the highest payments were
the treatment of trachea, bronchus and lung cancer. The major cancer inpatient payments (67.1% in 2015) spent in
grade 3 general hospitals and this ratio increased continually from 2011 to 2015. The expenditure of cancer
treatments also varies by region with the major expenditure in the eastern region of China.

Conclusions: This study estimated the total payments of cancer treatments in China and analyzed how the
money was spent on cancer treatments in the recent 5 years, which would provide information for decision makings
on the allocation of resources to service provisioning, prevention strategies, research funding, and assessing whether

the economic burden of cancer is affordable to the governments.
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Introduction cancer is important to evaluate whether our healthcare
resources were wisely spent and to prioritize future

A solid understanding of levels and trends of spending on resources for cancer treatment and prevention. However,
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studies on economic burden of cancers in China are scant
and the results are inconsistent (1,2). Most studies were
carried out in specific regions or used data with poor
representativeness. There were very few studies analyzed
the expenditure of cancer patients changed over time and
the distribution of payments over different types of cancers.
Hu et al. used the National Health Service Survey and Vital
Registration data to estimate the economic burden of non-
communicable chronic diseases in China in 2003 and
showed that 25.6 billion RMB were spent on the inpatient
and outpatient visits of cancers (1). However, the total
expenditure of cancer care in China in the last decade is
unknown. Considering the increasing incidence rate of
cancer (3-5) and rising volume of outpatient and inpatient
(6), it is urgently required to estimate the total payments
for cancer treatment in China and provide scientific
evidence for the policy formulation of health care and
health insurance. This study used the national hospital
information database (HID) and inpatient medical record
home page (IMRHP) dataset to estimate the payments of
cancer treatment in China, depicting a picture on how the

money was spent on cancer treatments.

Materials and methods
Data source

HID

According to the Statistics Law of the People’s Republic of
China and the Statistics Regulations of the National Health
and Family Planning Commission (NHFPC), all the
hospitals in China are required to report their basic
information every year. As a non-profit affiliated institution
of NHFPC, Center for Health Statistics and Information
(CHSI) is responsible for collecting, analyzing and
administrating the general statistics information including
HID and IMRHPs. All these information are reported
through the Health Statistics and Information Reporting
System (HSRS) built by the CHSI. The HID mainly
includes hospital’s properties, grades, staff numbers,
number of beds, equipment condition, volume of
outpatient and inpatient visits, incomes from outpatients
and inpatients, and payments for medical service and
human resource, etc. The data quality control was
processed hierarchically. Every year before February,
provincial CHSIs examine the data quality of hospital
information and inform the hospitals of the results.
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Hospitals that fail to pass the examination need to report
their basic information again in due time. Every year before
March, the national CHSI examines the data quality and
informs the provincial CHSIs of the results. Hospitals that
fail to meet the quality requirements need to report the
data once again. Except for that, data quality control
meetings are held by the national CHSI every year and data
quality supervision and inspection are carried out regularly.
In this study, totally 5,215 hospitals in grade 3, 21,060
hospitals in grade 2 and 629 cancer specialized hospitals
from 2011 to 2015 were included.

IMRHPs

The IMRHPs have been collected by the HSRS which is
administered by the CHSI since 2008. The hospitals above
grade 2 are required to report their IMRHP data quarterly.
The main information of IMRHPs includes: patients’
demographic information, code of diagnosis, code of
surgery, results of treatments, types of health insurance,
hospitalization expenses, etc. The validity and
completeness of IMRHPs are controlled hierarchically.
The data validity control mainly focuses on the logic check
(i.e. male patients get female disease, infants get chronic
disease). The completeness of IMRHPs is evaluated by two
dimensions. One is about the completeness of item
reporting for each IMRHP. The other dimension is about
the completeness of the quantity of IMRHPs reporting.
Provincial CHSIs check the quality of IMRHPs quarterly
and give feedbacks to hospitals. The national CHSI
examines the data quality yearly and gives feedback to
provincial CHSIs. Besides, data quality control meetings,
data quality supervision and inspections are carried out
regularly. In this study, data of nearly 350 million
inpatients were analyzed.

Statistical analysis

Icd-10 was used to code symptoms. Diseases were defined
by the different ranges of icd-10 codes according to the
Chinese hospital disease catalog (7). Considering that the
ratios of cancer inpatient payments to total inpatient
payments (RCITT) were mainly influenced by the grades
and the sites of hospitals (8-10), the estimates of the
payments of cancer inpatients were stratified by hospital
grades and provinces. The inpatient incomes of hospitals
by different grades and different provinces from 2011 to
2015 were summarized using the HID. The RCITIs of
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hospitals by different grades and different provinces from
2011 to 2015 were estimated using the IMRHP database.
The formula is as below:

FEE = Z; Zf:] R * Feey,

FEE, stands for the payments of inpatients for a specific
type of cancer; R ; stands for the RCITIs of specific cancer
for hospitals of different grades and different provinces;
and Fee,; stands for the inpatient incomes for hospitals of
different grades and different provinces.

Since the IMRHP database from 2011 to 2015 only
included the data from grade 2 and 3 hospitals (hospitals
with more than 100 beds) and the duty of grade 1 hospitals
is mainly about the provision of clinic treatment on very
common diseases (such as influenza, and high blood
pressure), disease prevention and patients referral services,
this study only includes the payments in grade 2, grade 3
and specialized cancer hospitals.

The ratio of outpatient payments to inpatient payments
(ROY) of cancer was used to estimate the total expenditure
of cancer care in China. Formerly, most analysts used
simple rules-of-thumb, where the cost of outpatient is
assumed to equal the cost of a specific number of inpatient,
generally three or four (11-13). This approach is relatively
straightforward as it requires only information on total or
in- or out-patient hospital costs. However, the validity of
applying the same ratio to all countries has been questioned
by some scholars (14), who showed this ratio varied among
countries. Instead of using the above approach, this study
used the incomes from outpatients and inpatients of all
specialized cancer hospitals in China to estimate the ROIs
of cancer from 2011 to 2015.

Results

From 2011 to 2015, the payments for cancer inpatients in
China have increased in both absolute values and inflation
adjusted values. As to the absolute ones, the payments of
total cancer inpatients have increased by 84.1%, which
means the total expenses reached 177.1 billion RMB in
2015, accounting for 4.3% of the total health expenditure.
As to the inflation adjusted ones (payment in constant 2011
RMB), the total cancer inpatient payments have increased
by 69.1%, and the adjusted expenses reached 162.7 billion
RMB in 2015. The growth rate in inpatient payments
decelerated with 22.0% for 2011-2012 and 10.3% for
2014-2015.
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The inpatient payments of various cancers in some sites
ranking top 9 of the 3rd national death retrospective survey
(14) were estimated. The payment on trachea, bronchus
and lung cancers was the highest, accounting for 11.0% of
the total cancer inpatient payments in 2015, with an
absolute value of 19.5 billion RMB. The total payments of
all cancers have increased over the years. The highest rise
was observed in the colon and rectum cancers with the
absolute payment rising by 92.5% while the inflation
adjusted payment by 76.8%. The lowest rise was the
esophagus cancer with the absolute payment rising by
44.2% and the inflation adjusted payment by 32.4%.
Significantly decelerated growth was observed in most of
the diseases except for brain tumor, and the growth rate of
payment has increased from 9.2% (2011-2012) to 11.0%
(2014-2015) (Table I).

The payments of cancer inpatients have increased in all
types of hospitals. From 2011 to 2015, the payments of
grade 3 general hospitals have increased by 98.6% from
59.8 billion RMB to 118.8 billion RMB. The payments in
cancer specialized hospitals have increased by 87.2% from
19.7 billion RMB to 36.8 billion RMB. The payment
growth in grade 2 general hospitals has been slow but still
with a 28.6% rise from 16.7 billion RMB to 21.5 billion
RMB. The ratio of payments in grade 2 general hospitals to
total payments of cancer inpatients decreased from 17.4%
to 12.1%, while it increased from 62.2% to 67.1% in grade
3 general hospitals. The payments of cancer inpatients have
been concentrated in grade 3 general hospitals over time.

From 2011 to 2015, colon and rectum cancers had the
highest increase rate, which was 33.9% in grade 2 general
hospitals, 103.0% in grade 3 general hospitals and 117.0%
in specialized cancer hospitals. Esophagus cancer had the
lowest increase rate, which was 9.9% for grade 2 general
hospitals, 42.8% for grade 3 general hospitals and 65.0%
for specialized cancer hospitals. The major cancer inpatient
payments happened in the grade 3 general hospitals, except
for cervix uteri and corpus uteri cancer, for which, 46.0%
of the payment happened in the specialized cancer hospitals
in 2015, 45.9% in grade 3 general hospitals and only 8.1%
in grade 2 general hospitals. For leukemia, 85.9% of the
payment happened in grade 3 general hospitals, 10.6% in
grade 2 general hospitals while only 3.4% in specialized
cancer hospitals in 2015 (Table 2).

From 2011 to 2015, around 58% cancer inpatient
payments happened in the eastern region of China,
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Table 1 Hospitalization expenses of treatment for different cancers in China (100 million RMB)

Expense 2011 2012 2013 2014 2015
All cancers

Expense 961.8 1,173.8 1,399.2 1,605.1 1,771.1

Adjusted expense” 961.8 1,144.1 1,329.2 1,494.9 1,626.7
Esophagus cancer

Expense 52.7 56.4 72.6 73.8 76.0

Adjusted expense* 52.7 55.0 69.0 68.7 69.8
Stomach cancer

Expense 771 87.1 101.6 117.8 125.5

Adjusted expense” 771 84.9 96.5 109.7 1153
Colon and rectum cancer

Expense 86.3 103.6 123.0 151.4 166.1

Adjusted expense’ 86.3 101.0 116.8 141.0 152.6
Liver cancer

Expense 49.3 59.4 67.3 72.7 81.4

Adjusted expense’ 49.3 57.9 63.9 67.7 74.8
Trachea, bronchus, lung cancer

Expense 113.8 145.8 163.8 177.0 194.5

Adjusted eXpense* 113.8 1421 155.6 164.8 178.6
Breast cancer

Expense 54.7 71.9 75.0 82.9 91.7

Adjusted expense* 54.7 70.1 71.2 77.2 84.2
Cervix uteri, corpus uteri cancer

Expense 50.3 64.0 721 82.6 91.8

Adjusted expense’ 50.3 62.4 68.5 76.9 84.3
Brain tumor

Expense 10.9 11.9 15.6 18.2 20.2

Adjusted expense* 10.9 11.6 14.8 17.0 18.6
Leukemia

Expense 23.4 26.8 33.2 31.8 34.9

Adjusted expense* 23.4 26.1 315 29.6 32.1

*, adjusted for price differentials with the purchasing power parity method, taking the price of 2011 as baseline.

reaching 104.0 billion RMB in 2015, while the payments in
the middle region and west region were 46.2 billion and
26.9 billion RMB, respectively. From 2011 to 2015, the
payments in the eastern region, the middle region and the
western region have increased by 85.1%, 91.0% and
70.5%, respectively. However, the growth rate of payments
has decelerated year by year. For example, the payments in
the middle region increased by 28.0% from 2011 to 2012,
while the growth rate fell to 8.8% from 2014 to 2015.
Similar trend has been found in different types of

© Chinese Journal of Cancer Research. All rights reserved.

cancers, with major payments in the eastern region of
China. The highest degree of concentration was observed
in brain tumor. In 2015, 1.3 billion RMB were spent in the
eastern region of China, accounting for 62.0% of the total
payments of brain tumor. While only 0.5 billion RMB and
0.3 billion RMB were spent in the middle region and
western region respectively. A relatively even distribution
was observed in leukemia, with 1.6 billion RMB inpatient
payments in the eastern region in 2015, 1.2 billion RMB in
the middle region and 0.7 billion RMB in the western
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Table 2 Hospitalization expenses of cancer treatment in different types of hospitals (100 million RMB)
. Hospitalization expense

Cancer type Hospital type
2011 2012 2013 2014 2015
Grade 2 167.1 179.5 189.4 209.3 214.9
All cancers Grade 3 598.1 744.5 922.0 1,062.2 1,188.0
Cancer specialized 196.6 249.7 287.9 333.6 368.1
Grade 2 10.1 9.6 13.1 10.9 11.1
Esophagus cancer Grade 3 24.3 26.3 31.6 31.2 34.7
Cancer specialized 18.3 20.5 28.0 31.7 30.2
Grade 2 17.4 18.4 18.1 19.2 19.7
Stomach cancer Grade 3 422 49.0 55.4 64.7 71.7
Cancer specialized 17.5 19.7 28.0 33.9 34.1
Grade 2 16.8 18.4 18.6 22.0 22.5
Colon and rectum cancer Grade 3 50.0 60.7 74.4 91.6 101.5
Cancer specialized 19.4 24.5 30.0 37.9 421
Grade 2 9.1 9.6 10.8 10.7 10.8
Liver cancer Grade 3 30.5 37.5 41.9 47.5 53.0
Cancer specialized 9.7 12.3 14.6 14.5 17.6
Grade 2 22.3 25.8 30.8 291 29.9
Trachea, bronchus, lung cancer Grade 3 57.1 69.8 83.7 95.3 107.4
Cancer specialized 34.4 50.1 49.2 52.6 57.2
Grade 2 8.1 9.1 9.8 11.3 11.5
Breast cancer Grade 3 26.2 34.7 40.4 43.5 48.6
Cancer specialized 20.3 28.1 24.9 28.1 31.6
Grade 2 5.6 6.2 71 7.2 7.4
Cervix uteri, corpus uteri cancer Grade 3 22.4 28.0 34.0 37.5 421
Cancer specialized 22.3 29.8 31.0 37.9 42.2
Grade 2 1.3 1.5 1.4 1.9 1.9
Brain tumor Grade 3 7.2 6.9 10.5 12.7 14.3
Cancer specialized 2.4 3.4 3.7 3.6 4.0
Grade 2 3.5 4.3 4.1 3.6 3.7
Leukemia Grade 3 19.4 22.0 28.1 26.8 29.9
Cancer specialized 0.6 0.5 1.1 1.4 1.2

region. From 2011 to 2015, the highest growth rate of
inpatient payments was observed in brain tumor in the
eastern region (107.5%), colon and rectum cancer in the
middle region (90.0%), and cervix uteri and corpus uteri
cancer in the western region (86.7%) (Table 3).

The highest inpatient payments of cancer were observed
in Jiangsu, reaching 17.0 billion RMB in 2015. The
inpatient payments in Guangdong (16.8 billion), Zhejiang
(11.6 billion) and Henan (10.9 billion) exceeded 10 billion
as well. The above four provinces together have consumed
31.8% of the total cancer inpatient payments in China.

© Chinese Journal of Cancer Research. All rights reserved.

Beijing and Shanghai spent tremendous money on cancer
inpatients in contrast to their number of residents. In 2015,
9.4 billion and 8.6 billion RMB were spent in Beijing and
Shanghai, respectively, much higher than the payments in
Sichuan and Shanxi whose numbers of residents were much
higher than Beijing and Shanghai (Figure 1).

The health seeking behavior of cancer patients and
accessibility of health care were measured by the ratios of
cancer inpatient payments to the number of cancer deaths
based on the GBD 2015 Study (15). The highest ratios
were observed in Beijing, Shanghai and Tianjin, suggesting
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Table 3 Hospitalization expenses of cancer treatment in different regions of China (100 million RMB)

Hospitalization expense

Cancer type Region
2011 2012 2013 2014 2015
East 562.2 682.7 793.0 932.3 1,040.3
All cancers Middle 241.8 309.5 373.6 424.3 461.7
West 157.8 181.6 232.6 248.5 269.0
East 28.3 33.6 38.2 36.5 39.6
Esophagus cancer Middle 14.8 13.5 22.4 23.8 23.6
West 9.5 9.3 12.0 13.5 12.7
East 46.4 52.7 57.0 68.9 75.4
Stomach cancer Middle 20.4 224 30.2 33.5 34.7
West 10.2 12.1 14.4 15.4 15.4
East 49.2 57.6 67.9 89.6 99.1
Colon and rectum cancer Middle 22.0 27.8 27.7 37.4 41.7
West 151 18.2 22.0 24.4 25.2
East 26.8 32.8 35.2 40.4 45.8
Liver cancer Middle 12.9 15.8 17.6 19.0 21.2
West 9.6 10.8 14.6 13.3 14.4
East 62.3 82.4 92.8 100.0 109.5
Trachea, bronchus, lung cancer Middle 31.6 40.0 43.1 48.1 53.5
West 20.0 234 27.9 29.0 31.5
East 29.2 40.3 41.6 46.2 50.5
Breast cancer Middle 17.1 21.3 211 23.9 27.1
West 8.4 10.3 12.3 12.8 14.2
East 24.2 29.3 35.6 40.5 44.7
Cervix uteri, corpus uteri cancer Middle 16.2 23.7 23.0 26.3 28.5
West 10.0 11.0 13.6 15.7 18.6
East 6.0 6.8 8.3 11.0 12.5
Brain tumor Middle 2.9 3:3 4.5 4.5 4.6
West 1.9 1.8 2.8 2.8 3.0
East 10.9 11.7 15.6 14.2 16.0
Leukemia Middle 7.8 10.6 10.7 10.8 11.5
West 4.8 4.6 6.9 6.9 7.4

that the inpatient payments were extremely high compared
to the numbers of cancer deaths in these three cities. The
lowest ratios were observed in Tibet, Sichuan and
Guizhou, indicating that the inpatient payments of these
three provinces were extremely low compared to the
numbers of cancer deaths (Figure 2).

The ROIs were quite consistent from 2011 to 2015
(nearly 1:4). Based on the inpatient payments and ROls,
the total payments of cancer treatments, including inpatient
treatment and outpatient treatment, were estimated. The
total payments of cancer treatments in 2015 were 221.4

© Chinese Journal of Cancer Research. All rights reserved.

billion, which increased by 85.6% compared to that in
2011, accounting for 5.4% of the total health expenditure
in China.

Among all types of cancers, the highest payments
presented in trachea, bronchus and lung cancers with 24.3
billion RMB in 2015, and the lowest was for brain tumor
treatment with 2.5 billion in 2015. Compared to 2011, the
payments for colon and rectum cancer treatment had the
highest growth rate (94.0%), while the payments for
esophagus cancer had the lowest growth rate (45.5%).

For all types of cancers, the growth rate of treatment
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Figure 1 Hospitalization expenses of cancer treatment (100 million RMB) in different provinces of China.

payments slowed down from 2011 to 2015, which
decreased from 23.0% (2011-2012) to 11.2% (2014-2015).
The highest decrease was observed in the breast cancer
from 32.6% (2011-2012) to 11.5% (2014-2015) (Table 4).

Discussion

The total payments of cancer medical treatment (including
in- and out-patient treatments) were 221.4 billion RMB in
2015, 8.6 times of those in 2003 (1). The growth rate was
slightly higher than that of the total health expenditure,
which was 6.2 times (from 658.4 billion RMB to 4,097.5
billion RMB) (14). With increasing medical insurance
coverage, especially launching of the policy about the
insurance of severe illness, the ratio of cancer payments to
total payments and the growth rate of cancer payments
compared to the total health expenditure were greatly
increased in recent years. In European Union (EU), the
costs of inpatient cancer care were estimated to be 28.4
billion Euro in 2009 (16), slightly higher than those in
China in 2015 (28.4 billion Euro equals to 187.1 billion
RMB). In the US, the total cost of cancer care (including

© Chinese Journal of Cancer Research. All rights reserved.

the hospital care and self-care) was 124.6 billion USD in
2010 (17); using the proportion (40.0%) of hospital care
cost over the total cost from the EU study (16), the hospital
cost was estimated to be 49.8 billion USD, 34.6% higher
than our estimates in 2015.

The total expenditure of cancer medical treatment in
2015 (221.4 billion RMB) accounts for 5.4% of the total
health expenditure, which is equal to 17.7% of the
government health expenditure. Since 38% patients have
not visited hospitals according to the 5th National Health
Service Survey (18), the total expenditure would reach
357.1 billion RMB if these patients are induced. According
to the requirements of the 13th Five-Year health care
reform plan that the proportion of reimbursement of the
basic medical insurance should be stable at 75%, the
government would pay 250.0 billion RMB at most, which
accounts for 20% of the government health expenditure.

The highest payment in trachea, bronchus and lung
cancers and the fastest growth rate of payments in colon
and rectum cancers hint the disease map of inpatient
payments and the changing trends. The high proportion of
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Figure 2 Ratios of cancer inpatient payments to cancer deaths in different provinces of China.

Table 4 Health care expenses of cancer treatment in China (100 million RMB)

Health care expense

Cancer type

2011 2012 2013 2014 2015
Ratio of outpatient payments to inpatient payments 0.24 0.25 0.25 0.24 0.25
All cancers 1,192.6 1,467.3 1,749.0 1,990.3 2,213.9
Esophagus cancer 65.3 70.5 90.8 91.5 95.0
Stomach cancer 95.6 108.9 127.0 146.1 156.9
Colon and rectum cancer 107.0 129.5 153.8 187.7 207.6
Liver cancer 61.1 74.3 84.1 90.1 101.8
Trachea, bronchus, lung cancers 1411 182.3 204.8 219.5 243.1
Breast cancer 67.8 89.9 93.8 102.8 114.6
Cervix uteri, corpus uteri cancer 62.4 80.0 90.1 102.4 114.8
Brain tumor 13.5 14.9 19.5 22.6 25.3
Leukemia 29.0 33.5 415 39.4 43.6

cancer inpatient payments in grade 3 general hospitals and
the low proportion in grade 2 general hospitals suggest that
the health seeking behavior of cancer patients did not
change over the past 5 years and will continue to
concentrate to grade 3 general hospitals and specialized
cancer hospitals.

© Chinese Journal of Cancer Research. All rights reserved.

The expenditure of cancer treatments varies by regions
with the major expenditure in the eastern region of China,
and 12.4% of the total expenditure of cancer treatment
happened in Beijing, Tianjin and Shanghai, which was
equal to the expenditure of the 7 provinces of Gansu,
Chongqing, Anhui, Shaanxi, Guizhou, Sichuan and Tibet.

Chin J Cancer Res 2017;29(3):253-262
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However, the number of death of cancer patients in
Beijing, Tianjin and Shanghai is only about 12.7% of those
in the above 7 provinces (15,19). The payments of cancer
patients were mismatched with the numbers of cancer
patients among provinces. This implies that cancer patients
tend to visit doctors and have high rates of receiving
medical treatment in developed areas. The provinces with
higher ratios of cancer inpatient payments to number of
cancer deaths imply the provinces gather more cancer
patients seeking medical treatments.

It should be noted that there are some limitations of this
study. First, only the payments in grade 2, grade 3 general
hospitals and specialized cancer hospitals were included in
the analyses. Since the cancer payments in grade 1 or grass-
roots hospitals were not included, the estimates in the study
could be lower than the actual cancer payments. Second,
the ROIs generated from specialized cancer hospitals were
used as the ROI of cancer patients in China. The ROI in
specialized cancer hospitals may be different from the
actual ROI of cancer patients, however, this is the best
estimate we can make, and the consistent ROIs in
specialized cancer hospitals from 2011 to 2015 suggested
that this ratio could be quite steady in China.

Conclusions

This study estimates the total payments of cancer
treatments in China in the recent 5 years, which would
provide the information for decision makings on the
allocation of resources to service provisioning, prevention
strategies and research funding. It also provides reliable
evidence to evaluate whether our government can afford
the economic burden of cancer with increasing the medical
insurance coverage.
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