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Abstract

Background: In China, stomach cancer is the third most common cancer and the third leading cause of cancer death.
Few studies have examined Chinese stomach cancer patients’medical expenses and their associated trends. The Cancer
Screening Program in Urban China (CanSPUC) is a Major Public Health Project funded by the central government. Through
this project, we have extracted patients’medical expenses from hospital billing data to examine the costs of the first course
treatments (which refers to 2 months before and 10 months after the date of cancer diagnosis) in Chinese patients with
stomach cancer and the associated trends.

Methods: The expense data of 14,692 urban Chinese patients with stomach cancer were collected from 40 hospitals in 13
provinces. We estimated the inflation-adjusted medical expenses per patient during 2002–2011. We described the time
trends of medical expenses at the country-level, and those trends by subgroup, and analyzed the compositions of medical
expenses. We constructed the Generalized Linear Mixed (GLM) regression model with Poisson distribution to examine the
factors that were associated with medical expenses per patient.

Results: The average medical expenses of the first course treatments were about 43,249 CNY (6851 USD) in 2011, more
than twice of that in 2002. The expenses increased by an average annual rate of 7.4%. Longer stay during hospitalization
and an increased number of episodes of care are the two main contributors to the expense increase. The upward trend
of medical expenses was observed in almost all patient subgroups. Drug expenses accounted for over half of the
medical expenses.
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Conclusions: The average medical expenses of the first course (2 months before and 10 months after the date of
cancer diagnosis) treatments per stomach cancer patient in urban China in 2011 were doubled during the previous
10 years, and about twice as high as the per capita disposable income of urban households in the same year. Such
high expenses indicate that it makes economic sense to invest in cancer prevention and control in China.
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Background
The population burden of cancer is high in China, and
cancer has become the leading cause of death [1]. China’s
share of global cancer deaths tops 25%, which is more
than any other country. Stomach cancer is common in
east Asian countries, and China, Japan and South Korea
have reported the highest incidence rates of stomach can-
cer in the world [2–5]. Stomach cancer is the third most
common cancer and the third leading cause of cancer
death in China [6]. The age standardized incidence of
stomach cancer in China in 2012 was 22.7 per 100, 000,
about 5.82 times of that in the United States, and 3.15
times of that in the European Union [2]. High prevalence
of Helicobacter pylori (HP), cigarette smoking and high in-
take of salt/salty food were regarded as important risk fac-
tors of stomach cancer in China [7]. A recent systematic
review on global prevalence of HP infection showed that,
regions with the lowest reported HP prevalence were
Oceania (24.4%; 95% CI, 18.5–30.4%), Western Europe
(34.3%; 95% CI, 31.3–37.2%), and Northern America (37.
1%; 95% CI, 32.3–41.9%); in China, the HP prevalence was
as high as 55.8% (95% CI: 51.8–59.9%) [8].
Few studies have analyzed the economic burdens of

stomach cancer, especially with attention to the trends
in recent years. Haga et al. showed that the medical ex-
penses due to stomach cancer treatment accounted for
approximately 10% of the medical expenses of all can-
cers in Japan in 2009. Additionally, they showed that the
cost of treating stomach cancer has decreased from 1294
billion yen in 1996 to 1114 billion yen in 2008, largely
due to decreasing incidence of stomach cancer and
shortened inpatient stays [9]. Although stomach cancer
is less prevalent in the U.S., in a retrospective cohort
analysis of direct costs and healthcare services used in
stomach cancer patients in a managed care setting,
Knopf et al. found that this disease appeared to be asso-
ciated with significant healthcare costs, with the largest
difference shown for inpatient costs [10].
A recent systematic review showed that the data about

economic burden of cancer in China were still very lim-
ited, with relatively poor comparability [11]. Some small-
scale studies in China analyzed the economic burden of
stomach cancer. Based on the data of 1957 stomach can-
cer patients discharged in 2014 in Shanxi province, Li et

al. found that, controlling for other factors, receiving
surgery, length of stay, hospital’s specialty type, region of
residence, and age were significantly associated with in-
patient expenses [12]. Cun et al. analyzed the inpatient
medical expenses of 3287 stomach cancer patients in a
general hospital of Shanxi province from 2002 to 2008,
and found that inpatient expenses increased at an annual
rate of 13.5%, and insured patients had much higher in-
patient expenses than uninsured patients [13]. Another
recent systematic review concluded that the evidence for
economic burden of stomach cancer in China was still
limited over the past two decades and mainly focused on
individual and regional levels. And an increase and dif-
ferences in provinces were observed in direct medical
expenditures [14].
In China, health-care facilities mainly include hospitals,

grassroots medical institutions and public health institu-
tions. Tertiary hospitals are the highest level of hospital
and include national, provincial, municipal and medical-
school-affiliated hospitals. By 2012, there were 1624 tertiary
hospitals and 6566 secondary hospitals in China, which
were classified as general hospitals, traditional Chinese
medicine (TCM) hospitals, Chinese and allopathic medi-
cine hospitals, ethnic medicine hospitals, specialized hospi-
tals or nursing homes [15]. By 2011, China had more than
200 cancer hospitals, with more than 30 tertiary-level hos-
pitals for cancer that provided the highest level of care
[16]. In addition, many general hospitals have oncology de-
partments. Because patients with cancer are free to choose
their health-care provider, they tend to gravitate to large
tertiary hospitals in urban areas [17]. This trend prolongs
time to diagnosis and treatment, and increases the likeli-
hood of out-of-pocket expenses for patients [18].
In name, China’s single payer system has achieved

universal health coverage in recent years, but high
co-pay and co-insurance cause cancer patients to pay
high out-of-pocket expenses [19]. The risk of cata-
strophic out-of-pocket expenditure drove 12.9% of
households into poverty in 2011 [20], and patients
with cancer were particularly at risk [21]. In 2009, to
ensure access to essential medicines for poor and un-
insured patients, China released the National Essential
Drugs List. This list is a catalogue of drugs that are
priced at the manufacturer’s cost without additional
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fees for profit and has higher reimbursement rates
available under the national insurance system than for
other drugs [22]. As of 2012, only 24 anticancer drugs
(and only one opioid analgesic) were included in the list
[23]. Innovative drugs are often unavailable through the
National Essential Drugs List or local Reimbursement Drug
Lists, so patients have to cover the full cost of these expen-
sive drugs [23, 24]. Additionally, some patients might be
overtreated through off-label use of anticancer drugs [25].
Since 2012, China’s Ministry of Health began to lower the
co-pay and co-insurance for certain chronic diseases of high
economic burden, including stomach cancer and seven
kinds of other cancer [26]. However, the co-insurance of
stomach cancer treatments is still around 30% [27].
Few studies have examined the medical expenses of

Chinese patients with stomach cancer and their associated
trends. We use national-level data to address this know-
ledge gap and important health policy question. The Can-
cer Screening Program in Urban China (CanSPUC),
started in August of 2012, is a Major Public Health Project
funded by the central government. Through this project,
we have extracted patients’ medical expenses from hos-
pital billing data to examine the costs of the first course
treatments in Chinese patients with stomach cancer and
the associated trends.

Methods
Data source
Sampled hospitals collected and reported patient-level
data of their demographics, clinical information, and
medical expenses of the first course treatments which
refers to 2 months before and 10 months after the
date of cancer diagnosis [28, 29]. In this study, only
the medical expenses in the main treatment hospital,
where most of treatment expenses for one patient
were spent, were collected. The medical expenses for
cancer treatments in the reporting hospital included
payments (both of out-of-pocket payments and pay-
ments by insurance plans) of each patient for admis-
sions and outpatients from the first admission date to
the last discharge date (one patient may have more
than one hospital admissions in this hospital). Hos-
pital admissions for non-cancer conditions (not diag-
nosed with stomach cancer or with suspicion of
stomach cancer) are excluded in the expense analysis.
Expense items were grouped into five categories: drug
costs, surgery and treatment, diagnostic tests, nursing
care, and other. The national consumer price index
(CPI) of healthcare and personal articles (e.g. medicine,
healthcare appliances and cosmetics) was used to adjust
for inflation in medical expenses during the study period,
and we calculated our estimates in terms of 2011 Chinese
yuan (CNY). Expense trends were calculated based on es-
timates for successive calendar years. For patients whose

care spanned more than one calendar year, all expenses
were assigned to the year of the last discharge.

Sample selection
Patients were treated at 40 general or cancer hospitals in
22 cities including Beijing, Dongguan, Foshan, Guangzhou,
Shenzhen, Zhongshan, Jinan, Nantong, Xuzhou, Shenyang,
Tieling, Hangzhou, Ningbo, Tangshan, Zhengzhou, Harbin,
Daqing, Changsha, Urumchi, Lanzhou, Jinchang, and
Chongqing. These cities vary by their geographic region
and level of economic development.
Patients’ data were collected if: (1) a patient was diag-

nosed with first primary stomach cancer; (2) his or her
residence was registered as urban; (3) the time of the last
discharge was between January 1, 2002 and December 31,
2011; (4) the patient had been hospitalized for major can-
cer treatments in the reporting hospital (most Chinese
cancer patients receive cancer treatments at inpatient
settings, as the unique reimbursement policy of China’s
public insurance usually does not pay for outpatient
services); (5) the patient’s demographic information and
expense data were available, (6) and their tumor factors
and treatments data were relatively complete.
In order to collect data from a balanced sample, we

used stratified sampling by selecting samples independ-
ently within strata by province of residence, year of diag-
nosis, sex, and stage at diagnosis. Starting with an initial
sample size of 14,692, we later excluded cases without
definite dates of diagnosis and/or discharge. Those cases
with extreme values were also excluded, resulting in a
final analysis sample size of 14,297.

Statistical analysis
We firstly described the basic characteristics of study cit-
ies, hospitals, and stomach cancer cases. Next, we esti-
mated the average total treatment expenses after CPI
adjustments in terms of the country-level sample and
the provincial-level samples. The natural logarithm con-
version was performed for those expense indicators with
high discrete degrees. A two-sample test for independent
samples was used between two groups; a one-way
ANOVA test was used to compare the differences
among three and above groups, and the Student-
Newman-Keuls Test (SNK Test) was used to compare
the differences within groups. In this study, p-values of
less than 0.05 (two-sided test) were considered statisti-
cally significant. We also described the time trends of
medical expenses during 2002–2011 at the country-level,
and those trends by subgroup (area, gender, stage, and so
on), and computed the Average Tempo to estimate the
average annual growth rates of medical expenses.
To examine the factors that were associated with med-

ical expenses per patient, we constructed the General-
ized Linear model (GLM) with Poisson and Gamma
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distributions, as suggested by Manning and colleagues
for expenditure data [30]. Independent variables are age
at diagnosis, gender, region of residence, hospital’s specialty
type, hospital accreditation level, tumor stage, cancer treat-
ments, number of episodes of care (a single outpatient visit
or hospital stay), the year of last discharge, number of
inpatient days, and if the patient has comorbidities. Finally,
we compared and analyzed the compositions of medical
expenses from 2002 to 2011.
Subgroup analyses were performed to assess the ro-

bustness of the time trend of medical expenses in differ-
ent provinces, province groups, and patient groups by
tumor stage and treatments received. The data was ana-
lyzed using SAS 9.3 software.

Ethics statement
The study protocol of the CanSPUC was reviewed and ap-
proved by the Institutional Review Board of the Cancer In-
stitute & Hospital, Chinese Academy of Medical Sciences.

Results
Table 1 describes the basic information of the provinces, cit-
ies, and hospitals that were involved in this study. These
provinces differ by population size and per capita disposable
income of urban residents. The population sizes of

Guangdong, Shandong, and Henan were about 100 million
each, while the numbers in Xinjiang, Gansu, and Chongqing
were between 20 to 30 million. The per capita disposable in-
come in Beijing, Zhejiang, Jiangsu, and Guangdong were
above 25,000 CNY (3960 USD), but it was only 14,989 CNY
(2374 USD) in Gansu. Over half of sampled hospitals are
general hospitals (19, 56%), and only about one fifth of hos-
pitals were non-tertiary (below level 3A) hospitals.
Table 2 presents descriptive statistics for the sample.

About half of the cancer patients were from eastern
China, more than two thirds of patients were treated in
cancer hospitals, and the majority of them (93%) were
treated in 3A-level hospitals. The proportion of male pa-
tients was 41% higher than that of female patients. The
average age of sampled patients was 58 years old, with
33% of them aged 65 or older. The proportion of stage
IV patients (34%) was about two times that of stage I pa-
tients, and 7% of patients were upstaged. The majority
of patients (79%) had adenocarcinoma. Most patients
(68%) had only one hospitalization. The median of in-
patient days was 23 days. 41% of patients have received
surgery only, and 25% received both surgery and chemo-
therapy. About one third of patients had co-morbidities,
and 11% of patients had complications after cancer
treatments.

Table 1 Survey sites and hospitals in 13 provinces

Province General information Study sites and hospitals involved

Population size
in 2011a, 1000

Per capita disposable income of
urban residents in 2011a, CNY

City or cities involved Number of general
hospital involved
(level 3A)b

Number of cancer
hospitals involved
(level 3A)b

Beijing 20,190 32,903 Beijing 2 (Yes)
1 (No)

2 (Yes)

Zhejiang 54,630 30,971 Hangzhou, Ningbo 1 (Yes) 1 (Yes)

Guangdong 105,050 26,897 Guangzhou, Shenzhen,
Dongguan, Foshan, Zhongshan

5 (Yes) 0

Jiangsu 78,990 26,341 Nantong, Xuzhou 1 (No) 2 (Yes)

Shandong 96,370 22,792 Jinan 0 1 (Yes)

Liaoning 43,830 20,467 Shenyang, Tieling 1 (Yes) 1 (Yes)

Chongqing 29,190 20,250 Chongqing 0 1 (Yes)

Hunan 65,960 18,844 Changsha 0 1 (Yes)

Hebei 72,410 18,292 Tangshan 2 (Yes) 0

Henan 93,880 18,195 Zhengzhou 0 1 (Yes)

Heilongjiang 38,340 15,696 Harbin, Daqing 2 (Yes) 2 (Yes)

Xinjiang 22,090 15,514 Urumchi 0 1 (Yes)

Gansu 25,640 14,989 Lanzhou, Jinchang 4 (No) 1 (Yes)
1 (No)

Total – – 22 19 15

Note: a Based on China Statistical Yearbook 2012, available from http://www.stats.gov.cn/tjsj/ndsj/2012/indexch.htm
b Hospitals in China are organized according to a 3-tier system that recognizes a hospital’s ability to provide medical care, medical education, and conduct medical
research. Based on this, hospitals are designated as Primary, Secondary or Tertiary institutions. Further, based on the level of service provision, size, medical
technology, medical equipment, and management and medical quality, these 3 grades are further subdivided into 3 subsidiary levels: A, B and C. This results in a
total of 9 levels. 3A is the highest grade/level in the hospital classification
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Medical expenses in patient subgroups
Table 3 shows that the medical expenses of the first course
treatments in stomach cancer patients differ by region of
residence, hospital’s specialty type, hospital accreditation
level, number of episodes of care, and tumor pathology
and stage. The medical expenses per patient in the eastern
and central provinces were nearly 50% higher than that in
the western provinces. Medical expenses per patient in
cancer hospitals were 11% higher than that of general
hospitals, and 3A-level hospitals were 59% higher than
lower-level hospitals. The expenses increased as the num-
ber of episodes of care increases. Expenses of adenocarcin-
oma patients were 34% higher than that of the others.
Although the medical expenses differed significantly by
tumor stage, the differences are not substantial.
Figure 1 shows regional differences in medical expenses of

the first course treatments. Beijing, Guangdong, Shandong,
Xinjiang, Hunan and Henan spent over the national average
(32,403 CNY, 95% CI: 31,953–32,854). The medical ex-
penses per patient in Beijing were 3.5 and 3.6 times of those
in Chongqing and Gansu, respectively.
Results from the Generalized Linear Mixed (GLM) re-

gression model with Poisson distribution echo the find-
ings from the subgroup analyses. We also found age at
diagnosis, drug proportion, number of episodes of care,
number of inpatient days, comorbidities, year of last dis-
charge, region of residence, hospital’s specialty type, hos-
pital accreditation level, and tumor pathology and stage
were statistically significant in their association with
medical expenses (Table 4).

Time trends of medical expenses and other important
measures (2002–2011)
Figure 2 shows that medical expenses of the first course
treatments per patient increased steadily by an average
annual rate of 7.4% (Fig. 2a). In 2011, medical expenses
were 2 times as much as those in 2002. Except for
2006, the rising trend was seen in all preceding years.
The number of episodes of care per patient increased
over time (Fig. 2b). The expenses per episode of care
did not present a definite changing trend, although it
declined by 21% from 2005 to 2007 and rose back by

Table 2 Characteristics of stomach cancer cases (n = 14,297),
2002–2011

Variable

Region of residence, n (%)

East 7297 (51.0)

Central 3744 (26.2)

West 3256 (22.8)

Hospital type, n (%)

General 4220 (29.5)

Specialized 10,077 (70.5)

3A level hospital, n (%)

Yes 13,223 (92.5)

No 1074 (7.5)

Gender

Male 10,092 (70.6)

Female 4205 (29.4)

Age at diagnosis, y, mean ± SD 58.1 ± 12.6

Age at diagnosis, y

< 45 2119 (14.8)

45~ 54 3167 (22.2)

55~ 64 4337 (30.3)

≥ 65 4674 (32.7)

Pathological type

Adenocarcinoma 11,270 (78.8)

Others 2525 (17.7)

Unknown 502 (3.5)

Clinical stage

I 2357 (16.5)

II 2590 (18.1)

III 3452 (24.1)

IV 4838 (33.8)

Unknown 1060 (7.4)

The proportion of morphological verification, % 12,632 (88.4)

Number of episodes per patient, Median (P5-P95) 1 (1–6)

Number of episodes per patient

1 9667 (67.6)

2 1876 (13.1)

3 1011 (7.1)

4+ 1743 (12.2)

Number of inpatient days per patient, Median (P25-P75) 23 (15–38)

Type of therapy

Surgery 5793 (40.5)

Surgery & Chemotherapy 3555 (24.9)

Surgery & Radiotherapy 50 (0.3)

Chemotherapy 2386 (16.7)

Radiotherapy 314 (2.2)

Table 2 Characteristics of stomach cancer cases (n = 14,297),
2002–2011 (Continued)

Variable

Radiotherapy & Chemotherapy 328 (2.3)

Palliative care 1438 (10.1)

Others 372 (2.6)

Unknown 61 (0.4)

% of patients with any co-morbidities 4666 (32.6)

% of patients with any complications 1528 (10.7)
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26% in 2009 (Fig. 2c). The time trend of inpatient
days per patient grew slowly in fluctuations (Fig. 2d).
In 2011, it was 1.4 times as long as that in 2002.
Also, except for 2006, 2009 and 2010, the rising
trend was observed in all the other years. During the
study period, the daily average hospitalization ex-
penses per patient presented a slowly increasing
trend (4% annually) (Fig. 2e).

Time trend of medical expenses by patient subgroups
(2002–2011)
Figure 3 shows that the upward trend of medical ex-
penses of the first course treatments was observed in al-
most all patient subgroups, and fluctuations were only
seen in patient strata with small sample sizes. For ex-
ample, in 2002, the medical expenses per patient in the
central provinces were 1.2 times of that in the western
provinces; 5 years later, the gap expanded to 1.9 times;
and in 2011, the gap was reduced to 1.4 times (Fig. 3a).
From Fig. 3f, we can see that, except small drops in
2006, the medical expenses per patient among those re-
ceiving “chemotherapy” and “surgery and chemotherapy”
presented a steadily upward trend, increasing by the
average annual growth rates of 6.9 and 8.4%, respect-
ively. However, for those receiving “radiotherapy,” it
dramatically increased by 198.6% from 2003 to 2004,
and steeply declined by 70.6% from 2005 to 2007.

The compositional changes of medical expenses (2002–2011)
During the 10 years, the proportion of drug expenses
was always the most substantial, and increased from
46% in 2002 to 53% in 2011. The proportion of “treat-
ment and surgery fees” declined by 6% from 2002 to
2011. The proportion of inspection and laboratory test
fees increased by 1%, and there was a 0.5% decrease in
bed and nursing fees (Fig. 4).

Subgroup analyses
(Additional file 1: Figure S1) summarizes the findings of
subgroup analysis on medical expenses of the first course
treatments by province groups. It was found to be quite sen-
sitive to the province selected (Additional file 1: Figure S1A).
Further analysis indicated that some provinces (Beijing,
Shandong, Guangdong, Jiangsu, Henan, and Xinjiang) had
better data quality in terms of the completeness of number

Table 3 Medical expense for stomach cancer diagnosis and
treatment per patient

Variable Expense per patient during
2002–2011, CNY
Mean (95% CI)

P-value

Overall 32,403 (31,953–32,854)

Region < 0.001a

East 37,901(37,149–38,653)

Central 34,850 (34,164–35,536)

West 23,794 (22,876–24,712)

Hospital type < 0.001b

General hospital 31,496(30,666–32,326)

Specialized hospital 33,342 (32,791–33,892)

3A hospital < 0.001b

Yes 33,330 (32,862–33,799)

No 20,989 (19,492–22,485)

Number of hospitalizations
per patient

< 0.001a

1 24,928 (24,526–25,330)

2 37,620 (36,400–38,839)

3 47,462 (45,377–49,547)

4+ 59,513 (57,823–61,203)

Gender 0.956b

Male 32,506 (31,966–33,046)

Female 32,156 (31,340–32,973)

Age at diagnosis, y 0.639a

< 45 32,046 (30,869–33,223)

45~ 54 32,371 (31,406–33,336)

55~ 64 31,542 (30,771–32,314)

≥ 65 33,386 (32,564–34,208)

Pathological type < 0.001b

Adenocarcinoma 34,553 (34,033–35,074)

Others 25,704 (24,813–26,596)

Clinical stage < 0.001a

I 30,306 (29,392–31,219)

II 30,158 (29,251–31,064)

III 34,039 (33,121–34,958)

IV 32,939 (32,106–33,773)

Note: a ANOVA test after logarithm transition
b Two-sample Student t test after logarithm transition

Fig. 1 Medical expense for stomach cancer diagnosis and treatment
per patient, by province
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of episodes of care. Additional file 1: Figure S1B shows that
medical expenses per patient were somewhat sensitive to
province groups by data completeness, and the overall med-
ical expenses per patient may be underestimated to some
extent because of incomplete data from some provinces.
However, the upward trends of medical expenses per patient
in two scenarios were still similar to each other.
(Additional file 2: Table S1) shows medical expenses

by tumor stage and treatments that patients received.

(Additional file 3: Table S2) shows the results from the
Generalized Linear Mixed (GLM) regression model with
Gamma distribution.

Discussion
Cancer is one of the most expensive illnesses. This is
true in both developed and developing countries. This
study showed that the average medical expenses of the
first course treatments per stomach cancer patient in

Table 4 Generalized linear model (GLM)-Poisson regression model

Parameter Univariate analysis Multivariate analysis

Relative risk (RR) 95% CI RR 95% CI

Intercept – – 3036.012** 3033.281–3038.745

Age at diagnosis (45~ 54 VS < 45) 1.010** 1.010–1.010 1.029** 1.028–1.029

Age at diagnosis (55~ 64 VS < 45) 0.984** 0.984–0.985 1.006** 1.006–1.006

Age at diagnosis (65~ VS < 45) 1.042** 1.042–1.042 1.113** 1.112–1.113

Region (East VS West) 1.470** 1.470–1.471 1.071** 1.071–1.072

Region (Central VS West) 1.465** 1.464–1.465 1.116** 1.115–1.116

Hospital level (3A VS Non-3A) 1.588** 1.587–1.589 1.383** 1.382–1.383

Hospital type (Specialized VS General) 1.105** 1.105–1.106 1.013** 1.013–1.013

Drug proportion (%) 1.009** 1.009–1.009 1.009** 1.009–1.009

Clinical stage (II VS I)a 0.995** 0.995–0.995 0.952 ** 0.952–0.952

Clinical stage (III VS I)b 1.123** 1.123–1.124 1.018** 1.018–1.018

Clinical stage (IV VS I) 1.087** 1.087–1.087 1.079** 1.079–1.079

Type of therapy (Surgery VS Palliative care) 2.323** 2.322–2.324 2.330** 2.328–2.331

Type of therapy (Surgery & Chemotherapy VS Palliative care) 3.223** 3.222–3.225 2.129** 2.128–2.130

Type of therapy (Surgery & Radiotherapy VS Palliative care) 2.990** 2.986–2.995 2.014** 2.011–2.017

Type of therapy (Chemotherapy VS Palliative care) 1.909** 1.908–1.910 1.436** 1.435–1.436

Type of therapy (Radiotherapy VS Palliative care)c 1.103** 1.102–1.104 1.166** 1.165–1.167

Type of therapy (Radiotherapy & Chemotherapy VS Palliative care) 2.758** 2.756–2.760 1.962** 1.961–1.963

Type of therapy (Others VS Palliative care) 0.856** 0.855–0.857 0.880** 0.880–0.882

Number of episodes per patient 1.201** 1.201–1.201 1.101** 1.101–1.101

Year (2003 VS 2002) 1.146** 1.146–1.147 1.107** 1.106–1.108

Year (2004 VS 2002) 1.328** 1.327–1.328 1.198** 1.197–1.199

Year (2005 VS 2002) 1.481** 1.480–1.482 1.316** 1.315–1.316

Year (2006 VS 2002) 1.391** 1.391–1.392 1.230** 1.229–1.230

Year (2007 VS 2002) 1.535** 1.534–1.535 1.273** 1.273–1.274

Year (2008 VS 2002) 1.614** 1.614–1.615 1.266** 1.266–1.267

Year (2009 VS 2002) 1.674** 1.673–1.675 1.415** 1.414–1.415

Year (2010 VS 2002) 1.792** 1.791–1.793 1.499** 1.499–1.500

Year (2011 VS 2002) 2.049** 2.048–2.050 1.579 ** 1.578–1.580

Number of inpatient days per patient 1.008** 1.008–1.008 1.006 ** 1.006–1.006

Accompanying diseases (Yes VS No) 1.220** 1.220–1.221 1.188** 1.188–1.188

Note: a **P < 0.01
b We include link = log. When we write our model out, log (μ) = β0 + β1x1 + ... + βpxp, where μ is the count we are modeling, and log ( ) defines the link function
(i.e., how we transform μ to write it as a linear combination of the predictor variables)
c Goodness of fit for the multivariate GLM model: deviance = 0.3437 (p ≈ 1), Pearson Χ2 = 1.255(p ≈ 1), so the goodness of fit for the model is very good
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urban China were as high as 43,249 CNY (6851 USD) in
2011. A recent national study in China showed that the
incidence rate of stomach cancer for males only decreased
by 1.8% from 2003 to 2011, and for females, it only de-
creased by 2.7% from 2000 to 2011. It was predicted that
there would be about 235,200 and 444, 000 newly diag-
nosed stomach cancer cases in 2015 in urban and rural
China, respectively [31]. This study showed that the ex-
penses of the first course treatments per patient increased
at a yearly rate of 7.4%, close to the average growth rate
(10.2%) of real per capita Gross Domestic Product (GDP)

at the same time period [32]. With the improvement of
early diagnosis of stomach cancer in China, the incidence
rates in the near future may not decline obviously; at the
same time, with more innovative or imported expensive
chemotherapeutics introduced, treatment effects would be
further improved, and drug expenses would also be esca-
lated. The average medical expenses per stomach cancer
patient were doubled compared to the number in 2002,
and about twice as high as the per capita disposable in-
come of urban households in 2011. According to data on
average family population (2.9) and the per capita

a

b c

d e

Fig. 2 Time trends of medical expenses and other important measures (2002–2011). a to e show the time trends of medical expense per patient
(a), number of episodes (b), expense per episode (c), average inpatient days (d), daily medical expense per patient during hospitalization (e)
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disposable income (21,809.8 CNY) of urban households in
2011 [32], the average medical expenses of the first course
treatments per stomach cancer patient were 68.4% of the
average family annual income of urban households. A
study in a relatively affluent area in Pakistan showed that
the ratio of cancer care expenses to family income was
about 1.1 in 2010 [33]. Another study in Mexico found
that the average direct medical cost/year of care in the
public sector for a woman with breast cancer was $8557
in 2009 [34], which is very close to the Gross National In-
come (GNI) per capita ($8960) over the same period [35].
However, the total medical care cost per cancer case in
the U.S. in 2011 was $11,501.7 [36], only accounting for
23.7% of the GNI per capita ($48,620) [37].

There were 198,000 and 226,000 newly diagnosed stom-
ach cancer cases in 2012 in rural and urban China, re-
spectively [38]. If we believe the medical expenses of the
first course treatments in this paper are somewhat under-
estimated for urban patients, and rural Chinese patients
had slightly lower expenses than their urban counterparts,
it is probably safe to use 6851 USD both for urban and
rural patients as the average yearly expense of the first
course of treatments. And then, it can be estimated that it
costs China around $3 billion USD in 2012 to treat stom-
ach cancer during the first course treatments. With an
aging population, increased pollution from overheated de-
velopment, an adopted Western lifestyle characterized by
sedentary behavior, high-fat diets and obesity closely

a b

c d

e f

Fig. 3 Yearly trend of medical expense for stomach cancer diagnosis and treatment per patient, by subgroup, 2002–2011. a to f show the yearly
trend of medical expense per patient by region (a), by hospital type, (b) by hospital level (c), by number of episodes (d), by clinical stage (e), by
therapy type (f)
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related with high body fatness [39], and a high volume of
tobacco and alcohol use, which have been confirmed as
risk factors of gastric cancer with “convincing” or “limited”
evidence [40, 41], we do not expect a rapid decrease of
stomach cancer cases. Therefore, with rising expenses per
gastric cancer patient, we might not see reduction of care
expenses for gastric cancer.
In this study, we found that, during 2002–2011, the

medical expenses of the first course treatments per pa-
tient among those receiving “chemotherapy” and “sur-
gery and chemotherapy” presented a steadily upward
trend, except in 2006. In another study in Shanxi prov-
ince of China, Cun et al. also found such a fall of
hospitalization expenses in 2006 [13]. The “2006 Statis-
tical Bulletin of National Health Development” also
showed that, the growth range of medical expenses in
2006 was the lowest during the past 20 years [42]. This
may explain the above expense drops in 2006. We also
found that there were steep increase and decrease of
radiotherapy expenses from 2003 to 2007, which was
mainly caused by the obviously bigger variations (2004,
95% CI: 7622–60022; 2005, 95% CI: 11809–58398; 2006,
95% CI: 12378–31151) resulted from the smaller sample
sizes of cases receiving radiotherapy during 2004–2006.
We were concerned about the possibility that some

patients were treated in multiple hospitals, which greatly
harms the completeness of the study data. Because there
are more treatment modalities available for early stage
gastric cancer patients than late stage cases [43], we ex-
pect that early stage cases have higher odds of receiving
cancer treatments at multiple hospitals. Therefore, we
feel that the medical expenses of stage I and II patients
could be underestimated relative to late stage cases. Our
future study will use health insurance claims data to ad-
dress this issue. A separate paper will be written in the
future to discuss the medical expenses by tumor stage
and treatments.

The well-known slogan “kanbing nan, kanbinggui”,
which means “it is difficult and expensive to seek med-
ical treatment”, aptly describes the situation for Chinese
cancer patients. A recent abstract in the lancet showed
that out-of-pocket expenditure of newly diagnosed can-
cer (2 months before and 10 months after diagnosis) per
cancer patient in urban China was $4947 (4875–5020),
accounting for 57.5% of annual household income, pre-
senting 77.6% of families with an unmanageable financial
burden [44]. With a high co-insurance rate in China, it
is always a struggle for cancer patients to decide be-
tween spending savings intended for their children’s or
grandchildren’s education, selling property on which the
family’s livelihood depends, or borrowing money from
relatives and friends for a cure that is often elusive. It is
a challenge for the Chinese government to manage cancer
burden effectively and efficiently. The nature of disease in
China has changed from a primary burden of infectious
disease to a burden dominated by chronic, non-
communicable diseases such as cancer. It therefore makes
economic sense to invest in global cancer prevention and
control, especially in low- and middle-income countries.
Although a number of factors influence the expenses of

cancer care, escalating cancer drug expenses are probably
responsible for a substantial proportion of the skyrocketed
cancer care expenses. Some of these new treatments pro-
vide only marginal survival benefit. Like the U.S. Food and
Drug Administration (FDA), the Chinese FDA approves
cancer drugs based on drug safety and efficacy, but it does
not consider costs or cost-effectiveness in its decisions. As
new, more expensive treatments (immunotherapy and tar-
geted therapy) and other new technologies become the
standard of care in the near future, the expenses of cancer
care will rise rapidly.
Several limitations should be noted with this study.

Firstly, in this study, limited by available time, funds and
human resources, we only collected the medical expense

Fig. 4 The breakdown of medical expense for stomach cancer diagnosis and treatment per patient, 2002–2011. Others include fees for diagnosis,
registration, oxygen, blood and heating
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information in the hospitals that cancer patients received
their most treatment, which didn’t include their expense
information from other medical institutions or self-
treatments. So, the medical expense of the first course
treatments per patient may be underestimated to some
extent. Secondly, the survey on medical expense was
done in the sites which undertook clinical screenings ar-
ranged by the CanSPUC project, which didn’t involve
those hospitals in small cities. Therefore, we couldn’t es-
timate the medical expense of the first course treatments
per patient for those who received their most treatment
in small cities. Thirdly, in this study, we didn’t get the in-
surance reimbursement information, so it was impossible
to analyze the actual economic burdens from out-of-
pocket payments among stomach cancer patients during
2002–2011. Fourthly, the widespread differences in med-
ical expenses between regions may be related to accessibil-
ity differences to treatment, which should be further
explored in the future. In addition, and the majority of
sample hospitals in this study were 3A hospitals (3A is the
highest level in the hospital classification in China), which
followed internationally recommended cancer treatment
guidelines better than lower-level hospitals, so the differ-
ences of treatment modalities between different areas in
this study were not so obvious. Fifthly, although the CPI
growth rates among different provinces may have small
differences (for example, in 2012, the CPI growth rates in
sample provinces in this study ranged from 1.46 to 3.16%,
and the national CPI growth rate was 2.03%) [32], a na-
tional CPI number was used in this study because we
couldn’t get all the selected provinces’ CPIs of medical
care during 2002–2011, so it is challenging to separate the
trend changes from price changes on regional levels. Fi-
nally, data used in this study were during 2002–2011,
which look like somewhat old; however, it still has import-
ant values, because it is the first national-level trend ana-
lysis of medical expenses of urban Chinese patients with
stomach cancer, and it will set a good base for future com-
parisons with future findings based on newer data.

Conclusions
The average medical expenses of the first course treat-
ments in urban Chinese stomach cancer patients in
2011 were doubled during the previous 10 years, and
about twice as high as the per capita disposable income
of urban households in the same year. Such high ex-
penses indicate that it makes economic sense to invest
in cancer prevention and control in China.

Additional files

Additional file 1: Figure S1. Yearly trend of medical expense for
stomach cancer diagnosis and treatment per patient, by province groups,

2002-2011 . A to B show the yearly trend of medical expense per patient
by province (A), by data reliability (B). (PDF 418 kb)

Additional file 2: Table S1. Medical expenses for stomach cancer
diagnosis and treatment per patient by stage and therapy (average
expenses, 95%CI). (DOCX 15 kb)

Additional file 3: Table S2. Generalized linear model (GLM)-Gamma
regression model. (DOCX 18 kb)

Abbreviations
CanSPUC: the Cancer Screening Program in Urban China; CNY: Chinese yuan;
CPI: consumer price index; FDA: Food and Drug Administration; GDP: Gross
Domestic Product; GLM: Generalized Linear Mixed; GNI: Gross National
Income; HP: Helicobacter pylori; SNK: Student-Newman-Keuls; TCM: Traditional
Chinese medicine

Acknowledgements
We thank all the other project participants from Beijing, Dongguan,
Foshan, Guangzhou, Shenzhen, Zhongshan, Jinan, Nantong, Xuzhou,
Shenyang, Tieling, Hangzhou, Ningbo, Tangshan, Zhengzhou, Harbin,
Daqing, Changsha, Urumchi, Lanzhou, Jinchang, and Chongqing in
China for their contributions to acquisition of project data.

Funding
This study was supported by the National Natural Science Foundation of
China (No. 81773521), and the Cancer Screening Program in Urban China
(CanSPUC), funded by the National Health and Family Planning Commission
(currently National Health Commission) of China. The funding body had no
role in the design of the study and collection, analysis, and interpretation of
data and in writing the manuscript.

Availability of data and materials
According to the confidentiality policies made by the National Health and
Family Planning Commission (currently National Health Commission) of
China and the National Cancer Center of China, the data used in this study
can’t be shared publicly.

Authors’ contributions
XJS, JLW and NLY led the data interpretation and manuscript drafting.
LWG led the data analysis and contributed to data interpretation. JFS
led the health economic study design for the CanSPUC program,
overall analysis framework planning and data interpretation. HYH and
XYZ contributed to data quality control and interpretation. XJS, GXL,
AYM, XZL, YNB and JSR contributed to data analysis planning. GXL,
AYM, XZL, YNB, XYZ, JYZ, LM, BBS, YQL, LZ, LBD, QZ, XJX, PAL, XHS,
XQ, YZW, RC, YR, LL, JYG and YWS contributed to data collection for
each survey center. MD, KZ and JH led the overall design and co-
management of the CanSPUC program. All authors reviewed and re-
vised the manuscript. All authors read and approved the final
manuscript.

Ethics approval and consent to participate
The study protocol of the CanSPUC was reviewed and approved by
the Institutional Review Board of the Cancer Institute & Hospital,
Chinese Academy of Medical Sciences (Approval No. 15–071/998). All
procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and national
research committee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards. Informed consent
was obtained from all individual participants included in the study.

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

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Sun et al. BMC Cancer  (2018) 18:435 Page 11 of 13

https://doi.org/10.1186/s12885-018-4357-y
https://doi.org/10.1186/s12885-018-4357-y
https://doi.org/10.1186/s12885-018-4357-y


Author details
1School of Health Care Management (key Lab of Health Economics and
Policy, National Health Commission), Shandong University, Jinan, China.
2Office of Cancer Screening, National Cancer Center/Cancer Hospital, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing
100021, China. 3Department of Cancer Epidemiology, Henan Office for
Cancer Control and Research, the Affiliated Cancer Hospital of Zhengzhou
University, Henan Cancer Hospital, Zhengzhou, China. 4Department of Public
Health Sciences, University of Virginia, Charlottesville, VA 22908, USA.
5Shandong Academy of Medical Sciences, Shandong Provincial Cancer
Hospital Affiliated to Shandong University, Jinan 250117, China. 6Department
of Health Economics, School of Health Management, Harbin Medical
University, Harbin, China. 7Public Health Information Research Office, Institute
of Medical Information, Chinese Academy of Medical Sciences, Beijing, China.
8Hunan Office for Cancer Control and Research, Hunan Provincial Cancer
Hospital, Changsha, China. 9Institute of Epidemiology and Health Statistics,
Lanzhou University, Lanzhou, China. 10Institute of Chronic
Non-communicable Diseases Prevention and Control, Jiangsu Provincial
Center for Disease Control and Prevention, Nanjing, China. 11Department of
Institute of Tumor Research, The Affiliated Cancer Hospital of Zhengzhou
University, Henan Cancer Hospital, Zhengzhou, China. 12Heilongjiang Office
for Cancer Control and Research, Affiliated Cancer Hospital of Harbin Medical
University, Harbin, China. 13Cancer Epidemiology Research Center, Gansu
Provincial Cancer Hospital, Lanzhou, China. 14Teaching and Research
Department, Affiliated Cancer Hospital of Xinjiang Medical University,
Urumqi, China. 15Zhejiang Office for Cancer Control and Research, Zhejiang
Cancer Hospital, Hangzhou, China. 16Chongqing Office for Cancer Control
and Research, Chongqing Cancer Hospital, Chongqing, China. 17Liaoning
Office for Cancer Control and Research, Liaoning Cancer Hospital & Institute,
Shenyang, China. 18Department of Control and Prevention of Chronic
Non-communicable Diseases, Xuzhou Center for Disease Control and
Prevention, Xuzhou, China. 19Ningbo Clinical Cancer Prevention Guidance
Center, Ningbo NO.2 Hospital, Ningbo, China. 20Department of Occupational
Medicine, Tangshan People’s Hospital, Tangshan, China. 21Department of
Economic Operation, Kailuan General Hospital, Tangshan, China.
22Department of Health Policy and Economic Research, Guangdong
Provincial Institute of Public Health, Guangzhou, China. 23Urban Office of
Cancer Early Detection and Treatment, Tieling Central Hospital, Tieling, China.
24Institute of Chronic disease prevention and control, Harbin Center for
Disease Control and Prevention, Harbin, China. 25Department of Cancer
Prevention, National Cancer Center/Cancer Hospital, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing, China.
26Department of Thoracic Surgery, National Cancer Center/Cancer Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing, China.

Received: 9 August 2017 Accepted: 10 April 2018

References
1. He J, Gu DF, Wu XG, Reynolds K, Duan XF, Yao CH, Wang JL, Chen C, Chen

J, Wildman RP, et al. Major causes of death among men and women in
China. N Engl J Med. 2005;353(11):1124–34.

2. GLOBOCAN 2012: Stomach cancer- estimated cancer incidence, mortality
and prevalence worldwide in 2012 [http://globocan.iarc.fr/old/FactSheets/
cancers/stomach-new.asp].

3. Fock KM, Ang TL. Epidemiology of Helicobacter pylori infection and gastric
cancer in Asia. J Gastroenterol Hepatol. 2010;25(3):479–86.

4. Kim JY, Lee HS, Kim N, Shin CM, Lee SH, Park YS, Hwang JH, Kim JW,
Jeong SH, Lee DH, et al. Prevalence and clinicopathologic
characteristics of gastric cardia cancer in South Korea. Helicobacter.
2012;17(5):358–68.

5. Hori M, Matsuda T, Shibata A, Katanoda K, Sobue T, Nishimoto H.
Cancer incidence and incidence rates in Japan in 2009: a study of 32
population-based cancer registries for the monitoring of Cancer
incidence in Japan (MCIJ) project. Jpn J Clin Oncol. 2015;45(9):884–91.

6. Chen W, Zheng R, Zeng H, Zhang S, He J. Annual report on status of cancer
in China, 2011. Chin J Cancer Res. 2015;27(1):2–12.

7. Lin Y, Ueda J, Kikuchi S, Totsuka Y, Wei WQ, Qiao YL, Inoue M. Comparative
epidemiology of gastric cancer between Japan and China. World J
Gastroenterol. 2011;17(39):4421–8.

8. Hooi JKY, Lai WY, Ng WK, Suen MMY, Underwood FE, Tanyingoh D,
Malfertheiner P, Graham DY, Wong VWS, Wu JCY, et al. Global prevalence of
Helicobacter pylori infection: systematic review and meta-analysis.
Gastroenterology. 2017;153(2):420–9.

9. Haga K, Matsumoto K, Kitazawa T, Seto K, Fujita S, Hasegawa T. Cost of
illness of the stomach cancer in Japan - a time trend and future projections.
BMC Health Serv Res. 2013;13:283.

10. Knopf KB, Smith DB, Doan JF, Munakata J. Estimating the economic burden
of gastric cancer in the United States. In: 2011 ASCO annual meeting, vol.
29. Chicago: J Clin Oncol; 2011. p. e16589.

11. Shi J, Shi C, Yue X, Huang H, Wang L, Li J, Lou P, Mao A, Dai M. Economic
burden of cancer in China during 1996-2014: a systematic review. Chin J
Oncol. 2016;38(12):929–41.

12. Li M, Li G, Zhang Y, Wang Y, Suo Y. Hospitalization expense influential
factors analysis of patients with gastric carcinoma in the tertiary hospitals of
Shanxi province. Chin Med Record. 2015;16(3):57–9.

13. Cun X, Feng X, Li S. Analysis of hospitalization expenditures among 3287
gastric carcinoma inpatients in general hospital. Chin J Public Health. 2010;
26(6):703–4.

14. Yao F, Shi CL, Liu CC, Wang L, Song SM, Ren JS, Guo CG, Lou PA, Dai M,
Zhu L, et al. Economic burden of stomach cancer in China during 1996-
2015: a systematic review. Chi J Prevent Med. 2017;51(8):756–62.

15. Meng Q, Yang H, Chen W, Sun Q, Liu X. People's Republic of China: health
system review. Health Syst Trans. 2015;5(7):1–217.

16. Ministry of Health of China. China's health statistics yearbook 2011. Beijing:
Peking Union Medical College Press; 2011.

17. Xu J, Wang WX, Li YB, Zhang JA, Pavlova M, Liu H, Yin P, Lu ZX. Analysis of
factors influencing the outpatient workload at Chinese health centres. BMC
Health Serv Res. 2010;10:151.

18. Wang M, Zhang K, Jiang L. Research on impact factors of malignant
Tumor's direct economic burden and medical security system. Chin Gen
Pract. 2010;13:4115.

19. Hu G, Mao A, Dong P, Yan X, Qiu W. Discovery approach and economic
burden of six kinds of common cancers patients in Beijing. Cancer Res
Prevent Treat. 2015;42(2):171–6.

20. Ouyang YD. China tackles illness-led poverty as financing gap grows. Lancet
Oncol. 2013;14(1):19.

21. Goss PE, Strasser-Weippl K, Lee-Bychkovsky BL, Fan L, Li J, Chavarri-Guerra Y,
Liedke PE, Pramesh CS, Badovinac-Crnjevic T, Sheikine Y, et al. Challenges to
effective cancer control in China, India, and Russia. Lancet Oncol. 2014;15(5):
489–538.

22. Yang L, Cui Y, Guo SF, Brant P, Li B, Hipgrave D. Evaluation, in three
provinces, of the introduction and impact of China's National Essential
Medicines Scheme. B World Health Organ. 2013;91(3):184–94.

23. National Essential Drugs List [http://www.moh.gov.cn/mohywzc/s3580/
201303/f01fcc9623284509953620abc2ab189e/files/
961cfc3a86584f8888e9140b1c208438.pdf ].

24. China to step up crackdown on bribery in hospitals, medical industry: report
[http://en.people.cn/90001/90776/90882/7202227.html].

25. Wang W, Zhu M, Guo D, Chen C, Wang D, Pei F, Ma L. Off-label and off-
NCCN guidelines uses of antineoplastic drugs in China. Iran J Public Health.
2013;42(5):472–9.

26. Yip WC, Hsiao WC, Chen W, Hu S, Ma J, Maynard A. Early appraisal of China's
huge and complex health-care reforms. Lancet. 2012;379(9818):833–42.

27. TOP 10 news of China health in 2012 [http://www.moh.gov.cn/mohbgt/
s3582/201301/d184d25bce2040abb9553606e658fd2c.shtml].

28. Hornbrook MC, Fishman PA, Ritzwoller DP, Elston-Lafata J, O'Keeffe-Rosetti
MC, Salloum RG. When does an episode of care for cancer begin? Med
Care. 2013;51(4):324–9.

29. Yabroff KR, Warren JL, Schrag D, Mariotto A, Meekins A, Topor M, Brown ML.
Comparison of approaches for estimating incidence costs of care for
colorectal cancer patients. Med Care. 2009;47(7 Suppl 1):S56–63.

30. Manning WG, Basu A, Mullahy J. Generalized modeling approaches to risk
adjustment of skewed outcomes data. J Health Econ. 2005;24(3):465–88.

31. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, Jemal A, Yu XQ, He J.
Cancer statistics in China, 2015. CA Cancer J Clin. 2016;66(2):115–32.

32. National Bureau of Statistics of China. China statistical yearbook 2012.
Beijing: China Statistics Press; 2012.

33. Zaidi AA, Ansari TZ, Khan A. The financial burden of cancer: estimates from
patients undergoing cancer care in a tertiary care hospital. Int J Equity
Health. 2012;11:60.

Sun et al. BMC Cancer  (2018) 18:435 Page 12 of 13

http://globocan.iarc.fr/old/FactSheets/cancers/stomach-new.asp
http://globocan.iarc.fr/old/FactSheets/cancers/stomach-new.asp
http://www.moh.gov.cn/mohywzc/s3580/201303/f01fcc9623284509953620abc2ab189e/files/961cfc3a86584f8888e9140b1c208438.pdf
http://www.moh.gov.cn/mohywzc/s3580/201303/f01fcc9623284509953620abc2ab189e/files/961cfc3a86584f8888e9140b1c208438.pdf
http://www.moh.gov.cn/mohywzc/s3580/201303/f01fcc9623284509953620abc2ab189e/files/961cfc3a86584f8888e9140b1c208438.pdf
http://en.people.cn/90001/90776/90882/7202227.html
http://www.moh.gov.cn/mohbgt/s3582/201301/d184d25bce2040abb9553606e658fd2c.shtml
http://www.moh.gov.cn/mohbgt/s3582/201301/d184d25bce2040abb9553606e658fd2c.shtml


34. Gonzalez-Robledo MC, Wong R, Ornelas HA, Knaul FM. Costs of breast
cancer care in Mexico: analysis of two insurance coverage scenarios. E
Cancer Med Sci. 2015;9:587.

35. World Bank. World view. In: World development indicators 2011.
Washington, DC: World Bank Publications; 2011. p. 11.

36. Haider MR, Qureshi Z, Salloum R, Heidari K, Xirasagar S, Bennett C, Khan
MM. Cancer care costs trend in the United States: findings from the medical
expenditure panel survey 2008-2011. Value Health. 2014;17(3):A100.

37. World Bank. World view. In: World development indicators 2013.
Washington, DC: World Bank Publications; 2013. p. 24.

38. Chen W, Zheng R, Zuo T, Zeng H, Zhang S, He J. National cancer incidence
and mortality in China. Chin J Cancer Res. 2012;28(1):1–11.

39. Day K, Alfonzo M, Chen Y, Guo Z, Lee KK. Overweight, obesity, and inactivity and
urban design in rapidly growing Chinese cities. Health Place. 2013;21:29–38.

40. Stomach cancer risk factors [http://www.cancerresearchuk.org/health-
professional/cancer-statistics/statistics-by-cancer-type/stomach-cancer/risk-
factors#collapseZero].

41. Yuan W, Yang N, Li X. Advances in understanding how heavy metal
pollution triggers gastric Cancer. Biomed Res Int. 2016;2016:7825432.

42. Statistical Bulletin of National Health Development 2006 [http://www.moh.
gov.cn/mohwsbwstjxxzx/s7967/200805/34857.shtml].

43. NCCN clinical practice guidelines in oncology: gastric cancer guideline 2008
(Chinese) [http://image.sciencenet.cn/olddata/kexue.com.cn/upload/blog/
file/2009/8/2009817213244750937.pdf].

44. Huang H-Y, Shi J-F, Guo L-W, Zhu X-Y, Wang L, Liao X-Z, Liu G-X, Bai Y-N,
Mao AY, Ren J-S, et al. Expenditure and financial burden for common
cancers in China: a hospital-based multicentre cross-sectional study. Lancet.
2016;388(Special Issue):S10.

Sun et al. BMC Cancer  (2018) 18:435 Page 13 of 13

http://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/stomach-cancer/risk-factors#collapseZero
http://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/stomach-cancer/risk-factors#collapseZero
http://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/stomach-cancer/risk-factors#collapseZero
http://www.moh.gov.cn/mohwsbwstjxxzx/s7967/200805/34857.shtml
http://www.moh.gov.cn/mohwsbwstjxxzx/s7967/200805/34857.shtml
http://image.sciencenet.cn/olddata/kexue.com.cn/upload/blog/file/2009/8/2009817213244750937.pdf
http://image.sciencenet.cn/olddata/kexue.com.cn/upload/blog/file/2009/8/2009817213244750937.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source
	Sample selection
	Statistical analysis
	Ethics statement

	Results
	Medical expenses in patient subgroups
	Time trends of medical expenses and other important measures (2002–2011)
	Time trend of medical expenses by patient subgroups (2002–2011)
	The compositional changes of medical expenses (2002–2011)
	Subgroup analyses

	Discussion
	Conclusions
	Additional files
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

