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people: 432,400 men and 177,800 women [2]. The lung 
cancer mortality rate in China is 49.4 per 100,000 [3].

Patients diagnosed with lung cancer require costly 
medical services as well as services from their caregiv-
ers. In addition, premature deaths from lung cancer re-
sult in a loss of productivity to society. The purpose of 
this study is to estimate the economic costs of lung can-
cer in China. Understanding the magnitude of these eco-
nomic costs will provide government policymakers with 
information to better evaluate competing demands for 
the use of scarce health care resources for prevention, 
treatment, and care services, and help them determine 
resource allocation priorities.

Methods
The economic costs of lung cancer have two com-

ponents: direct costs and indirect costs. Direct costs re-
fer to the values of services used to treat lung cancer 
patients; they include physician services, hospital stays, 
medications, and social/home care services. Indirect 
costs refer to the value of resources lost due to lung 
cancer; they include, among other things, loss of pro-
ductivity due to morbidity and mortality. The sum of the 
direct costs and indirect costs of lung cancer determines 
the total economic burden on a society.

This study first identified a sample of diagnosed lung 
cancer patients from health care providers and record-
ed their use of various services, such as outpatient visits 
and inpatient days, type and amount of medications, and 
nursing care expenses. In addition, direct non-medical 
costs are incurred related to medical treatment, such as 
travel expenses for the patients and patient caregivers, 
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Introduction
Lung cancer is a leading cause of mortality in China 

[1]. In 2015, lung cancer caused the deaths of 610,200 
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or, and 4.5% had lung cancer for two years or longer. 
Chi-square tests show that all subgroups classifications 
in Table 2 are statistically significant (p < 0.01) (Table 2).

A cost survey questionnaire was developed based on 
a study of the economic costs of depression in China [6]. 
Interviewers also requested patients’ payment receipts 
and hospital records.

Direct costs per lung cancer patient
Table 3 provides direct medical costs per patient 

nutritional supplements, and room and board expenses.

To estimate the indirect costs of morbidity, data 
were collected from patients and their caregivers about 
their time lost from employment and years of prema-
ture death. The loss of productivity can be estimated in 
monetary value by imputing average earnings by age, 
gender, and urban/rural locations. This method of esti-
mation is called the human capital approach. To convert 
these future earnings into present value, a 3% discount 
rate is used as an international standard [4].

Data Sources
Given the size of China and a limited interview sur-

vey budget, the study team identified six cities repre-
sentative of the economic and geographic distribution 
of the country: Nanjing and Hangzhou for the east re-
gion, Nanchang for the central region, Chongqing and 
Wulumuqi for the western region, and Ha’er bing for 
the northern region. The China National Cancer Center 
estimated 973,701 lung cancer patients in 2015 [2]. An 
adequate sample size for estimating the overall cost of 
lung cancer patients with a 5% margin of error and a 
99% confidence interval was determined as a minimum 
of 666 lung cancer patients [5]. To increase the statis-
tical power of prediction, the study decided to recruit 
about 1,200 lung cancer patients among the six select-
ed cities. In each city, around 200 lung cancer patients 
(diagnosed from ICD-10) were selected randomly from 
cancer hospitals or major general hospitals with an on-
cology department. A total of 1,255 first time-diagnosed 
lung cancer patients who had been discharged from the 
subject hospitals were selected randomly to participate 
in the survey. Interviewers obtained a consent agree-
ment to follow up with the patients’ caregivers for per-
sonal interviews.

Results
Data were collected from 1,255 patients during a 

two-year period (2014-2015). Excluding patients with 
missing key data items, 1,224 lung cancer patients com-
pleted the survey (97.53%). Table 1 shows the distribu-
tion of the study sample among the six cities (Table 1).

Table 2 provides a description of the sociodemo-
graphic characteristics of the 1,224 patients who com-
pleted the survey. About 72% of the lung cancer patients 
in the sample are male. The large proportion of male 
patients is due to the high percentage (52%) of males in 
China who are smokers as compare to 3% of females are 
smokers [1]. Within the study sample, 800 (65%) of the 
total sample are smokers (either former or current), and 
424 (35%) are nonsmokers.

Forty percent (40%) of the sample is less than 
60-years-old, about 60% of the study subjects have 
an education of less than junior high school; 40.6% in-
curred lung cancer less than a year prior to the survey, 
54.9% had lung cancer between one and two years pri-

Table 1: Sample Distribution among Six Cities (n = 1,224).

Cities Sample Size %
Hangzhou 223 18
Nanjing 209 17
Nanchang 199 17
Ha’erbing 195 16
Wulumuqi 200 16
Chongqing 198 16

Table 2: Sociodemographic Characteristics of Study Sample 
(n = 1,224).

Variables Total Sample 
(%)

Variables Total 
Sample 
(%)

Gender   Income (RMB/
Month)

 

Male 72.5 < 2000 49.1
Female 27.5 2000-4999 48.7
Age   5000-10000 1.4
25-60 40.7 > 10000 0.8
> 60 59.3 Health Insurance  
Smoker Status   Worker Insurance 51.4
Smoker 65 Farm Insurance 27.9
Non-Smoker 35 Urban Resident 2.1
Marital Status   Commercial 10.7
Single 1.1 Public Insurance 7.3
Married 90.9 Others 0.5
Divorced 1.6 Employment  
Widowed 6.4 Employed 23.5
Education   Retired 58.9
Junior High or 
Less

62.5 Unemployed 17.6

High School 15.1 Duration of Illness  
Vocational 
School

8.3 < 1 40.6

College (2 years a) 7.9 1-2 years 54.9
College 
Graduate

6.2 > 2 years 4.5

Occupation   Types of Hospital  
Professionals 45 Local Hospital 9.4
Retailer 3.3 Major Urban 

Hospital
55.3

Non-agricultural 
workers

21.1 Special Hospital 35

Non-farm 
workers

7.9 Others 0.6

Farmers 16.2    
Other 6.7    
a US$ = 6.23 
RMB in 2015
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Estimated national direct costs of lung cancer
One method to estimate the national economic cost 

of lung cancer is to adopt a bottom-up approach, which 
identifies a sample of diagnosed patients and records 
their use of various services and expenditures. Based 
on costs per lung cancer patient in the sample (63,675 
RMB), together with disease prevalence rates (973,701 
lung cancer patients), a total national cost of lung can-
cer is projected. The total national direct medical costs 
(excluding direct non-medical costs) for lung cancer 
patients in 2015 were 64.21 billion RMB (US$ 10.31 
billion). The total national medical expenditure during 
2015 was 3,250 billion RMB (US$ 522 billion), which rep-
resents 2% of total Chinese national medical costs [1].

Estimated indirect morbidity costs of lung cancer
The indirect costs of lung cancer include productivity 

and morbidity loss due to illness. Three types of work 
time may be lost due to lung cancer: (1) Work time lost 
by patients while staying in the hospital and going to 
doctor visits; (2) Work time lost by family members who 
are caregivers and (3) Work time that visitors spend 
with patients. The survey data show that patients’ work 
time lost and workload reduction resulting from hos-
pital stays and doctor visits was about 250 work hours 
(about 31 days) in 2015. Non-paid family members all 
together spent about 3100 hours (about 380 days) tak-
ing care of the lung cancer patients in the study. Visitors 
spent about 200 hours (about 25 working days) with pa-
tients. This study uses the lost earnings as a measure of 
lost productivity. Using the reported national average 
wage rate for rural workers, urban workers, and retired 
workers in China, Table 4 provides the estimated indi-
rect morbidity costs of lung cancer patients. The esti-
mated total indirect morbidity cost was 57,695 RMB 
(US$ 9,260) for lung cancer patients. The large majority 
of indirect morbidity costs are lost income of caregiv-
ers, which represents about 87% of the total indirect 
non-medical costs. The remainder of the cost, 13%, is 
the lost time incurred by patients and their visitors (Ta-
ble 4).

Combining the direct costs (63,675 RMB) and indi-
rect morbidity costs (57,695 RMB) per lung cancer pa-
tient in 2015 results in a total economic cost of 121,370 
RMB (US$ 19,481) per patient. Direct medical costs rep-
resent a higher proportion of the total costs than the 
indirect morbidity cost.

in 2015, including direct medical care costs and direct 
non-medical costs. The total direct costs were 63,675 
RMB (US$ 10,221, one US$ = 6.23 RMB in 2015) per lung 
cancer patient. These costs included the insurance pro-
gram payments plus individual out-of-pocket expenses 
estimated at the 2015 price level. On average, patients 
in the study sample had 5 outpatient visits and 18 inpa-
tient days during the 12-month period studied. Smok-
ing lung cancer patients incurred higher direct medical 
care costs under each of the medical service catego-
ries, including outpatient, inpatient, medication, and 
nursing care expenses. Direct medical costs for smok-
ing lung cancer patients were 61,586 RMB (US$ 9,885). 
These direct treatment costs constitute 96.7% of total 
direct medical costs. Direct non-medical care costs also 
are incurred, especially for rural patients. These direct 
non-medical costs include transportation costs, food/
board expenses, nutritional supplement expenses, and 
other costs, and they account for 3.2% of the total di-
rect costs for both smoking and nonsmoking lung can-
cer patients (Table 3).

These reported total direct costs include the out-of-
pocket costs and costs paid by the insurance program. 
The survey data show that 20% of outpatient costs, 
1,162 RMB (5,809 RMB × 0.2), and 50% of inpatient 
costs, 21,093 RMB (42,186 RMB × 0.5), are reimbursed 
by patients’ insurance programs. In other words, the to-
tal cost of out-of-pocket expenses per lung cancer pa-
tient would be 22,255 RMB (US$ 3,572).

According to the China Statistical Yearbook 2016, 
[7], the average disposable income in China in 2015 was 
10,772 RMB (US$ 1,729) per rural resident and 31,195 
RMB (US$ 5,007) per urban resident. Comparing the av-
erage income per person with the out-of-pocket costs 
of lung cancer patients reveals that the out-of-pocket 
cost of lung cancer represents two times the annual in-
come of rural patients and 70% of the income of urban 
patients. Thus, having lung cancer places a very heavy 
economic burden on Chinese families.

Table 3: Direct Cost of Lung Cancer per Patient in 2015 (in 
RMB1).

Cost Average %
Direct Medical Cost    
Outpatient 5,809 9.1
Inpatient 42,186 66.3
Medication 11,898 18.7
Caregiver 1,693 2.7
Direct Medical Subtotal 61,586 96.7
Non-medical Care Cost2    
Outpatient 280 0.4
Inpatient 1,810 2.8
Non-medical Care Subtotal 2,089 3.2
Total Direct Cost   100

63,675
1US$ = 6.23 RMB; 2Transportation cost; food, nutrition supple-
ments and others.

Table 4: Indirect Morbidity Cost of Lung Cancer per Patient in 
2015 (in RMB1).

  Average %
Time lost from work 4,078 7.3
Income lost by caregivers 50,380 87.3
Time lost by visitors 3,237 5.4
Total 57,695 100
1US$ = 6.23 RMB; 2Transportation cost; food; nutrition supple-
ments and other.



• Page 4 of 5 •Fan et al. Int J Oncol Res 2018, 1:007

engages in tobacco control programs, such as legislat-
ing smoke-free policies in public places, enlarging the 
warning label on cigarette packages, and raising the tax 
on cigarettes, China can reduce its consumption of cig-
arettes, and subsequently, reduce the major economic 
costs of lung cancer. China has a relatively low cigarette 
tax rate, about 56% of the retail price, which is less than 
the World Health Organization’s guideline of 70% of the 
retail price [8]. Raising the cigarette tax has been shown 
to be one of the most effective tobacco control poli-
cy instruments. Therefore, increasing the tobacco tax 
would not only reduce the future lung cancer costs, but 
also save lives in China.

In addition to smoking, air pollution are also known 
to be associated to lung cancer mortality [9]. Thus, re-
cent Chinese government effort to reduce urban air 
pollution would help to reduce future lung cancer inci-
dence in China.

Limitations
This study has collected detailed cost data from in-

dividual lung cancer patients and their care givers from 
six cities in China. Although they are representative of 
the economic and geographic distribution of the coun-
try, results may not be representative of entire national 
lung cancer patient population. Estimated lung cancer 
patient costs in this study can be considered as an ap-
proximation. To obtain a more representative costs esti-
mates, it would require a national representative survey 
of lung cancer patients.
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