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ABSTRACT
Objectives To determine the incidence and intensity of 
household impoverishment induced by cancer treatment 
in China.
Design Average income and daily consumption per 
capita of the households and out- of- pocket payments for 
cancer care were estimated. Household impoverishment 
was determined by comparing per capita daily 
consumption against the Chinese poverty line (CPL, 
US$1.2) and the World Bank poverty line (WBPL, US$1.9) 
for 2015. Both pre- treatment and post- treatment 
consumptions were calculated assuming that the 
households would divert daily consumption money to pay 
for cancer treatment.
Participants Cancer patients diagnosed initially from 1 
January 2015 to 31 December 2016 who had received 
cancer treatment subsequently. Those with multiple cancer 
diagnoses were excluded.
Data sources A household questionnaire survey was 
conducted on 2534 cancer patients selected from nine 
hospitals in seven provinces through two- stage cluster/
convenience sampling.
Findings 5.89% (CPL) to 12.94% (WBPL) households 
were impoverished after paying for cancer treatment. 
The adjusted OR (AOR) of post- treatment impoverishment 
was higher for older patients (AOR=2.666–4.187 for ≥50 
years vs <50 years, p<0.001), those resided in central 
region (AOR=2.619 vs eastern, p<0.01) and those with 
lower income (AOR=0.024–0.187 in higher income 
households vs the lowest 20%, p<0.001). The patients 
without coverage from social health insurance had higher 
OR (AOR=1.880, p=0.040) of experiencing post- treatment 
household impoverishment than those enrolled with the 
insurance for urban employees. Cancer treatment is 
associated with an increase of 5.79% (CPL) and 12.45% 
(WBPL) in incidence of household impoverishment. The 
median annual consumption gap per capita underneath 
the poverty line accumulated by the impoverished 
households reached US$128 (CPL) or US$212 (WBPL). 
US$31 170 395 (CPL) or US$115 238 459 (WBPL) were 
needed to avoid household impoverishment induced by 
cancer treatment in China.
Conclusions The financial burden of cancer treatment 
imposes a significant risk of household impoverishment 
despite wide coverage of social health insurance in China.

INTRODUCTION
Cancer causes enormous physical and mental 
harm on patients and their families.1 In 2012, 
14.1 million new cases of cancer were reported 
in the world and 8.2 million cancer patients 
died. These figures surged to 18.1 million and 
9.6 million, respectively, in 2018.2 3 A further 
75% increase in new cases of cancer over 
the next two decades is anticipated.4 China 
bears the highest burden of cancer, ranking 
on top of the world not only in absolute 
numbers and deaths but also in proportion 
to the population size.4 It was estimated that 
4.3 million new cancer cases were diagnosed 
and 2.8 million died from cancer in China in 
2015.5 Cancer has become the leading cause 
of death in China. The rising trend of cancer 
shows no sign of containment.6

The costs of cancer treatment put a great 
financial stress on cancer patients and their 
families. According to the Medical Panel 
Expenditure Survey, the households with 
a cancer survivor in the USA were paid on 
average US$2304 out of pocket (OOP) every 
year over the period from 2008 to 2016.7 
The annual OOP spending on metastatic 
breast cancer treatment in the USA during 

Strengths and limitations of this study

 ► This is one of the few studies involving a large sam-
ple of cancer patients in China.

 ► Household impoverishment induced by cancer treat-
ment was estimated, including its socioeconomic 
inequalities.

 ► National funds required for alleviating household 
impoverishment induced by cancer treatment were 
estimated based on new cases of cancer diagnosis.

 ► Patients with multiple cancer diagnoses were ex-
cluded from the study.

 ► Data were collected through a questionnaire survey, 
which are subject to recall bias.
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2004–2011 reached US$6642.8 A multicentre cross- 
sectional survey in China over the period from 2012 to 
2014 showed that the OOP spending of cancer treatment 
in the first year averaged at US$4947, which equalled to 
57.5% of the average annual household income. About 
77.6% of the households with a cancer patient experi-
enced unmanageable financial difficulties.9

The high cost of cancer treatment has imposed dispro-
portional burdens on the households living with low 
income. They are more prone to falling into impover-
ishment as a result of OOP payments for cancer treat-
ment. This has prompted the WHO to call for increasing 
policy attention addressing the inequality issue through a 
systems approach.10–12 A study in Heilongjiang, a province 
ranked in the middle range of economic development in 
China, showed that as many as 86% of households with a 
cancer patient could become impoverished as a result of 
cancer treatment.13

Health insurance has been widely accepted as an 
effective strategy to prevent household impoverishment 
induced by cancer treatment.14 Although extensive 
studies have been conducted on the relationship between 
cancer and poverty,15–18 there is paucity in the literature 
documenting the situation in low- income and middle- 
income countries.11 Most low- income and middle- income 
countries cannot afford the same level of insurance 
entitlements as their high- income counterparts. Inter-
nationally, little is known about inequality of household 
impoverishment resulting from cancer treatment and 
the role of health insurance in alleviating cancer- induced 
impoverishment.19

This study aimed to determine the incidence and 
intensity of household impoverishment induced by 
cancer treatment in China. By 2015, more than 95% of 
Chinese citizens had been covered by social health insur-
ance.20 However, there have been significant disparities 
in insurance entitlements across regions, between urban 
and rural, and across different insurance programmes.21 
There are three social health insurance programmes 
subsidised by the government: Basic Medical Insurance 
for Urban Employees (BMIUE), Basic Medical Insurance 
for Urban Residents (BMIUR), and the New Cooperative 
Medical Scheme (NCMS). The BMIUE was initiated in 
1998 with premium contributions from both employers 
and employees, covering urban employees and retirees in 
the formal sector, including those who previously enjoyed 
free medical care offered by public agencies and state- 
owned enterprises. Funding resources for the NCMS (initi-
ated in 2003) and BMIUR (initiated in 2007) come from 
both individual voluntary contributions and local govern-
mental subsides. The former covers rural residents, while 
the latter covers the urban residents who are not eligible 
for the BMIUE, such as those self- employed, unemployed, 
children and students. All these three programmes are 
managed at the municipal or county level with varied 
funding pools and benefit policies. The BMIUE enrollees 
enjoy a relatively higher level of entitlements compared 
with the other two. Recently, the NCMS and BMIUR 

started to merge in some regions.20 22 23 There is a shortage 
of research into the role of these insurance programmes 
in preventing poverty induced by medical care services. 
The State Council of China made it clear in 2016 that 
disease- associated poverty would be given priority in the 
governmental poverty alleviating campaign.24

METHODS
Study design and sites
A multicentre cross- sectional survey was conducted from 
January 2018 to June 2019 as part of the Cancer Screening 
Programme in Urban China.25 Geographic regions/prov-
inces were grouped into eastern, central and western 
in line with the classification of economic development 
zones by the National Bureau of Statistics. Nine tertiary 
hospitals were purposively selected from these zones 
considering cancer patient volumes and completeness of 
medical records, including Guangdong Cancer Hospital 
(eastern), Anhui Cancer Hospital, Heilongjiang Cancer 
Hospital, Shanxi Cancer Hospital (central), Guangxi 
Cancer Hospital, Yunnan Cancer Hospital, the Regional 
Cancer Hospital and two city hospitals in Inner Mongolia 
(western).

Study participants
Cancer patients diagnosed initially over the period from 
1 January 2015 to 31 December 2016 were eligible for this 
study. They had to receive cancer treatment subsequently. 
Eligible participants were those who had one primary 
cancer (including metastatic cancer). Those with two 
or more primary cancer diagnoses were excluded. The 
eligibility of study participants was assessed through the 
hospital records. Lung, breast, colorectum, oesophageal, 
liver and stomach cancers accounted for 70% of the total 
sample. About 27.50% were diagnosed with a cancer in 
stage III or stage IV.

Previous study showed that about 20% households with 
cancer patients might live in poverty. A sample size of 
1600 would allow an estimation of the impoverishment 
rate with 2% precision as α being set at 0.05.26 Given the 
rapid development of social health insurance in recent 
years, cancer- induced impoverishment may have dropped 
significantly. We increased the sample size to 2500, with a 
minimal of 360 patients being contacted in each partici-
pating province. In each province, 720 medical records of 
cancer patients were randomly extracted for the follow- up 
survey.

Outcome indicators
Impoverished households were identified by assessing 
household consumption against the poverty line.27 
This included regular and repeated expenses to satisfy 
the essential needs of household members, which only 
counted the expenses paid OOP, not including those 
subsidised by the government and insurance. A daily 
household consumption below US$1.2 per capita per 
day (US$438 per year) in the 2015 value was deemed 
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impoverishment according to the State Council of China. 
Globally, poverty line was set at US$1.90 per capita per 
day (US$694 per year) in the 2015 value by the World 
Bank.28

The primary outcome indicators included (1) inci-
dence of household impoverishment as a percentage 
of households living under the poverty line; and (2) 
intensity of household impoverishment reflected by the 
distance of household consumption per capita from the 
poverty line, which was calculated as the monetary value 
difference between the poverty line and per capita house-
hold consumption after paying for cancer treatment.27

The marginal contribution of cancer treatment to 
household impoverishment was calculated as the differ-
ence in incidence of household impoverishment pre- 
cancer and post- cancer treatment. The expenditure 
associated with cancer diagnosis and treatment was 
counted as pre- treatment consumption, which was subse-
quently deprived from post- treatment consumption. The 
national scale of impoverishment resulting from cancer 
treatment was estimated based on the number of new 
cancer cases reported in 2015 across the three regions 
in China. A weighting system was applied based on the 
number of new cancer cases in the estimation of national 
incidence of household impoverishment: 0.48 for eastern, 
0.28 for central and 0.24 for western.

Data collection
Eligible study participants were identified from the 
hospital records and then approached for a questionnaire 
survey. The questionnaire was administered through 
face- to- face interviews over the period from March 2018 
to December 2018. The survey was coordinated by the 
National Cancer Centre. The interviewers were trained 
prior to deployment and required to check completeness 
of the questionnaire before concluding each interview.

In each household, either the patient or her/his 
primary family caregiver was invited to respond to the 
questionnaire. Participation was voluntary. Written 
informed consent was obtained prior to each interview. 
Of the returned questionnaires, 53% were completed 
by the patients, compared with 47% by their family 
caregivers (online supplemental table S1). The respon-
dents were asked to estimate OOP payments for cancer 
treatment over a 1- year period (2 months before and 10 
months after diagnosis of the cancer). These included 
OOP payments for hospital diagnosis and treatment 
and medicines (both prescribed and non- prescribed) 
purchased from pharmacy retail outlets.

The household income and consumption data covered 
both 2015 and 2016. Average income and consumption 
across the 2 years were calculated to match the cancer 
treatment cost data due to difficulties to articulate a clear 
cut- off point for the income and consumption data.

The questionnaire items measuring household income 
and consumption (online supplementary table S2) were 
derived from the National Health Services Survey and 
the Statistical Bulletin on National Economic and Social 

Development in China. Income included salary, return 
on capital investments, dividends and interests, govern-
mental subsidies and gifts. Household consumptions 
included foods, clothing, daily necessities, transportation, 
communication, housing (mortgage/rents and utilities), 
education, medical care, insurance, and cultural and 
entertainment activities. Capital investments and repair-
ments and other profit generating investment activities 
were excluded.

In this study, we only estimated direct OOP payments for 
cancer treatment (online supplemental table S1). Indirect 
costs associated with transportation and travel, meals, and 
informal caregivers were excluded. All of the three social 
health insurance programmes had very detailed descrip-
tions of covered items. The insured patients needed to 
pay for all of the uncovered items (including some drugs 
for cancer therapy). On top of that, there were deductible 
(insurance compensations would start only when medical 
expenditure exceeded a defined minimal level), copay-
ments (share of fee between insurance and the insured), 
and ceiling requirements (insurance would stop compen-
sations once the expenses reached a defined maximal 
level).

Data were double- entered into EpiData V.3.1 to ensure 
accuracy.

Data analysis
Data about cancer treatment expenditure, household 
income and consumption were converted to the 2015 
value of US$ (1 US$=6.2284 Chinese Yuan) for the 
purpose of assessing impoverishment against the 2015 
poverty line set up by the State Council of China and the 
World Bank.

Pen’s parade graphs were produced to visualise the 
effect of OOP payments for cancer treatment on house-
hold impoverishment. Per- capita household consump-
tions were plotted along the y- axis against the cumulative 
percentage of households ranked by per capita house-
hold consumptions along the x- axis for pre- treatment 
and post- treatment, respectively. The graphs give a clear 
indication on the proportion of households living below 
the poverty line. The area covered by the parade of those 
below the poverty line indicates the gap in household 
consumption that needs to fill up to alleviate poverty.27

Inequality in household impoverishment induced by 
cancer treatment was assessed by comparing the pre- 
treatment–post- treatment differences in incidence of 
household impoverishment in patients with different 
household incomes and insurance coverage. The patients 
were divided into quintile according to per capita house-
hold income.29

Logistic regression models were established to deter-
mine the socioeconomic characteristics of cancer patients 
associated with post- treatment household impoverish-
ment after adjustment for variations in other variables. An 
enter approach was adopted in the modelling involving 
the independent variables with a significant association 
with post- treatment impoverishment in the univariate 
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analyses. Collinearity of the independent variables was 
tested through correlation analyses and the variance 
inflation factor (online supplemental tables S3 and S4).

Sensitivity tests were performed by comparing the 
results between the self- respondents and those from the 
caregivers.

The statistical analyses were performed using Excel 
2010 and IBM SPSS V.22. A p value less than 0.05 was 
considered statistically significant.

Patients and public involvement statement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

RESULTS
A total of 4874 cancer patient records were extracted 
from the participating hospitals and 2565 patients were 
followed up. This resulted in a final sample size of 2534 for 
data analyses after excluding incomplete questionnaires.

Characteristics of respondents
The respondents had an average age of 59 years (SD=13). 
About 58% were female. More than 85% came from the 
central (developing) and western (underdeveloped) 
regions. Less than half completed higher than senior 
high school education. The majority (88%) were married; 
70% lived in an urban community and nearly 50% were 
covered by BMIUE. About 30% were engaged in farming. 
Lung, breast, colorectum, oesophagus, liver and stomach 
cancers accounted for 70% of the total cases (table 1).

Incidence of household impoverishment
In 2015, China reported 3.95 million new cases of cancer: 
40% from rural. Almost half (48%) were reported from 
the eastern zone (online supplementary table S5).

Prior to cancer treatment, 0.10% and 0.49% of the 
households were impoverished according to the Chinese 
poverty line (CPL) and the global poverty line, respec-
tively. These figures increased to 5.89% and 12.94%, 
respectively, after cancer treatment (table 2, figures 1 and 
2).

There was an increase of 5.79% households living in 
poverty after cancer treatment according to the CPL. 
This amounted to 220 978 households. These figures 
increased to 12.45% and 475 333 households using the 
global poverty line. The chance of falling into poverty 
after cancer treatment in rural residents was almost three 
times of those living in an urban community. Those living 
in the less developed western and central regions were 
also two or three times more likely to experience house-
hold impoverishment resulting from cancer treatment 
compared with their more developed eastern counter-
parts. Rural households and those living in the central 
region had the biggest increase in impoverishment 
resulting from cancer treatment (table 2).

Older patients were more likely to experience post- 
treatment household impoverishment than their younger 
counterparts (p<0.001). Peasants and those who received 
lower levels of education were more likely to be impover-
ished than others (p<0.001). Higher incidence of post- 
treatment household impoverishment was found in the 
respondents with lung, oesophagus and stomach cancers 
(p<0.001). There existed significant regional and wealth- 
related disparities in incidence of post- treatment house-
hold impoverishment. The patients who lived in the less 
developed central and western regions had a rural resi-
dency, and who enrolled with the less generous NCMS had 
a higher incidence of post- treatment household impov-
erishment than others (p<0.001). The lowest quintile of 
income group had 25.98% incidence of post- treatment 
household impoverishment, compared with less than 
6% incidence of the other income groups (p<0.001). No 
significant differences were found in incidence of post- 
treatment household impoverishment across gender, 
marital status and stages of cancer (table 1).

Socioeconomic inequalities in household impoverishment
The households with the lowest quintile of income were 
hardest hit by cancer treatment, with 25.39% house-
holds falling into poverty under the Chinese line as a 
result of cancer treatment compared with 44.49% under 
the global poverty line. These figures were at least four 
times higher than those of the households with higher 
income. Inequalities in financial protection functions of 
the social health insurance programmes were evident. 
The rural patients enrolled with NCMS had similar levels 
of incidence of household impoverishment as compared 
with those without a coverage of any of the social health 
insurance programmes, much higher than those covered 
by the two urban insurance programmes, BMIUE and 
BMIUR (table 3).

The logistic regression model showed that the inci-
dence of post- treatment household impoverishment was 
associated with age, site of cancer, region, social health 
insurance and household income after adjustment for vari-
ations in other variables. The incidence of post- treatment 
household impoverishment increased with age. The 
patients with breast cancer had lower OR (AOR=0.538, 
p=0.014) of experiencing post- treatment household 
impoverishment than those with lung cancer. The OR 
of the households in the central region (AOR=2.619, 
p=0.006) experiencing post- treatment household impov-
erishment more than doubled that in the most developed 
eastern region. Significant lower OR (p<0.001) of post- 
treatment household impoverishment were found in the 
households with higher income compared with those in 
the lowest quintile of income group. The patients without 
a coverage of any of the three social health insurance 
had higher OR (AOR=1.880, p=0.040) of experiencing 
post- treatment household impoverishment than those 
enrolled with BMIUE (table 4). Further analyses indicated 
that the regional effect had limited interactions, if any, 
with the effect of urban–rural residency. The correlation 
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Table 1 Characteristics of study participants and post- treatment impoverishment

Characteristics
Sample size
N (%)

Household consumption below 
CPL US$1.2

Household consumption below 
global poverty line US$1.9

Number % P value* Number % P value*

Gender 0.170 0.072

  Male 1076 (42.46) 91 8.46 191 17.75

  Female 1458 (57.54) 102 7.00 220 15.09

Age (years) <0.001 <0.001

  ≤49 665 (26.24) 24 3.61 56 8.42

  50–69 1403 (55.37) 122 8.70 268 19.10

  ≥70 466 (18.39) 47 10.09 87 18.67

Education <0.001 <0.001

  ≤Junior high school 1392 (54.93) 149 10.70 301 21.62

  Senior high school 609 (24.03) 32 5.25 75 12.32

  ≥University 533 (21.04) 12 2.25 35 6.57

Occupation <0.001 <0.001

  Public employee 267 (10.54) 10 3.75 25 9.36

  Commercial employee 288 (11.37) 12 4.17 25 8.68

  Peasant 745 (29.40) 118 15.84 230 30.87

  Others 1234 (48.70) 53 4.29 131 10.62

Marital status 0.513 0.292

  Unmarried 52 (2.05) 2 3.85 6 11.54

  Married 2224 (87.77) 172 7.73 370 16.64

  Others 258 (10.18) 19 7.36 35 13.57

Site of cancer 0.002 <0.001

  Lung 469 (18.51) 50 10.66 98 20.90

  Breast 637 (25.14) 33 5.18 84 13.19

  Colorectum 266 (10.50) 18 6.77 42 15.79

  Oesophagus 86 (3.39) 11 12.79 25 29.07

  Liver 110 (4.34) 8 7.27 19 17.27

  Stomach 200 (7.89) 24 12.00 46 23.00

  Others 766 (30.23) 49 6.40 97 12.66

Cancer stage 0.181 0.659

  I 453 17.88 26 5.74 75 16.56

  II 476 18.78 34 7.14 71 14.92

  III 402 15.86 29 7.21 65 16.17

  IV 295 11.64 20 6.78 42 14.24

  Unclear 908 35.83 84 9.25 158 17.40

Residency <0.001 <0.001

  Urban 1737 (68.55) 89 5.12 188 10.82

  Rural 797 (31.45) 104 13.05 223 27.98

Region <0.001 <0.001

  Eastern 370 (14.60) 11 2.97 28 7.57

  Central 1088 (42.94) 108 9.93 207 19.03

  Western 1076 (42.46) 74 6.88 176 16.36

Insurance <0.001 <0.001

  BMIUE 1210 (47.75) 37 3.06 102 8.43

Continued
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between regional zones and urban–rural residency 
was weak (<0.21) as indicated by the eco- efficiencies of 
contingency, phi and Cramer’s V, although a statistically 
significant difference in χ2 test (online supplemental 
table S3). No significant multicollinearity was identified 
in the multivariate modelling (online supplemental table 
S4). Reginal differences in post- treatment household 
impoverishment remained in the sample excluding rural 
participants (online supplemental table S6).

The median consumption gap accumulated by the 
impoverished households post cancer treatment reached 
US$128 per capita per year underneath the CPL and 
US$212 per capita per year underneath the World Bank 
poverty line (WBPL), respectively. These amounted to a 
total of US$31 million (under CPL) and US$115 million 
(under WBPL) needed to avoid household impoverish-
ment induced by cancer treatment. The impoverished 
households with the lowest quintile of income also accu-
mulated twice or tripled consumption gaps underneath 
the poverty line in comparison with their wealthiest coun-
terpart (online supplemental table S7).

DISCUSSION
This study presents new evidence on household impov-
erishment induced by cancer treatment in China. About 
5.79% of households became impoverished according 
to the CPL after paying for cancer treatment OOP. This 
figure would increase to 12.45% using the WBPL. Such 
an incidence appears to be low compared with findings of 
studies conducted in some other developing countries.11 
The interpretation of the comparative results needs to be 
cautious. In this study and others undertaken in China,30 
indirect costs associated with medical services such as 
transportation, foods and out- of- hospital accommoda-
tions were not included in the estimation of costs for 

cancer treatment. This may have deflated the real finan-
cial burden of cancer treatment in China.

The social health insurance programmes have limited 
effects on preventing household impoverishment induced 
by cancer treatment. Although patients without a coverage 
of any of the three social health insurance programmes 
are more likely to experience post- treatment household 
impoverishment than those enrolled with BMIUE, signifi-
cant increases in household impoverishment after cancer 
treatment occurred in enrollees of all the three insur-
ance programmes. Patients covered by NCMS appear 
to have the same chance of falling into poverty as those 
without coverage of any of the social health insurance 
programmes. This coincides with the urban–rural dispar-
ities in China: NCMS is designed for rural residents who 
usually have lower income compared with their urban 
counterparts.31 Previous studies found that funding avail-
able for NCMS enrollees is only about half of that for 
BMIUE enrollees.32 Empirical evidence shows that public 
financing is effective in protecting the most vulnerable 
populations from medical- induced poverty.33–35 However, 
this requires well- targeted investments (the so- called 
precision poverty alleviation).36 This study estimates that 
at least US$31 million will be needed annually to alle-
viate the impoverishment induced by cancer treatment 
according to the CPL, or US$115 million according to 
the WBPL. Previous studies showed that BMIUE had 
the highest level of compensation rates and the lowest 
OOP requirements in comparison with the other two 
schemes.23 37 The average payments from the insurance 
programmes for hospital- admitted patients were esti-
mated to be around 68% for BMIUE, 48% for BMIUR 
and 44% for NCMS in 2011.23 The eastern region offered 
a higher level of compensations. In Suzhou, for example, 
73%, 71% and 56% of hospital charges were covered 
by BMIUE, BMIUR and NCMS, respectively, in 2014.37 

Characteristics
Sample size
N (%)

Household consumption below 
CPL US$1.2

Household consumption below 
global poverty line US$1.9

Number % P value* Number % P value*

  BMIUR 335 (13.22) 25 7.46 46 13.73

  NCMS 789 (31.14) 104 13.18 223 28.26

  Others 200 (7.89) 27 13.50 40 20.00

Household income <0.001 <0.001

  Quintile 1 (bottom 20%) 508 (20.05) 132 25.98 241 47.44

  Quintile 2 507 (20.01) 30 5.92 80 15.78

  Quintile 3 506 (19.97) 15 2.96 47 9.29

  Quintile 4 505 (19.93) 12 2.38 27 5.35

  Quintile 5 (top 20%) 508 (20.05) 4 0.79 16 3.15

*χ2 tests.
BMIUE, Basic Medical Insurance for Urban Employees; BMIUR, Basic Medical Insurance for Urban Residents; CPL, Chinese poverty line; 
NCMS, New Cooperative Medical Scheme.

Table 1 Continued

P
rotected by copyright.

 on A
ugust 1, 2021 at S

erials D
ivision La T

robe U
niversity Library.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2020-044322 on 30 June 2021. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2020-044322
https://dx.doi.org/10.1136/bmjopen-2020-044322
https://dx.doi.org/10.1136/bmjopen-2020-044322
https://dx.doi.org/10.1136/bmjopen-2020-044322
https://dx.doi.org/10.1136/bmjopen-2020-044322
https://dx.doi.org/10.1136/bmjopen-2020-044322
http://bmjopen.bmj.com/


7Fu W, et al. BMJ Open 2021;11:e044322. doi:10.1136/bmjopen-2020-044322

Open access

Under- the- table user fees were nominal, if ever existed, 
due to strict regulations.

Socioeconomic inequality in household impoverish-
ment resulting from cancer treatment in China deserves 
increasing policy attention. This study found that inequal-
ities exist from a range of perspectives. (1) Households 
with the lowest quintile of income stand at least four 
times higher chance of falling into poverty after cancer 
treatment than the richer ones: more than one quarter 
of them became impoverished under the CPL or almost 
45% under the global poverty line. These results are 
consistent with findings of other studies.38–40 (2) Rural 
households have tripled incidence of impoverishment 
induced by cancer treatment compared with the urban 
ones. The urban–rural inequality is likely to be a result 
of income disparities31 and disparities in primary care 
services.41 42 The urban–rural difference in incidence of 
post- treatment household impoverishment disappeared 
after adjustment for variations in other variables. (3) Like 
findings of previous studies,11 older people were found in 
this study to suffer more from household impoverishment 
as a result of cancer treatment. (4) Significant regional 
disparities exist. Although it is certain that the most devel-
oped eastern region is better off, the central developing 
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Figure 1 Pen’s parade of impoverished households before 
and after cancer treatment. Horizontal axis: cumulative % of 
population, ranked by consumption per capita. Vertical axis: 
consumption per capita (US$).

Figure 2 Pen’s parade of impoverished households before 
and after cancer treatment (in view of the bottom 20%). 
Horizontal axis: cumulative % of population, ranked by 
consumption per capita. Vertical axis: consumption per 
capita (US$).
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region suffers more than the poorest western region. In 
2015, disposable income of the central region averaged 
at US$2961 per capita, compared with US$4531 in the 
eastern and US$2708 in the western region.43 However, 
the national government of China has provided signifi-
cantly more financial subsidies to the western region 
than to the central region. Previous studies also show that 
patients from the central region are more likely to seek 
more expensive medical services compared with their 
western counterparts due to higher financial capability, 
convenience of transportation and better accessibility to 
high medical technologies.44

It is important to note that accessibility to healthcare 
services can be seriously jeopodised by low household 
income especially in a system that requires high propor-
tions of OOP payments.45 This study showed an absence of 
pre- treatment household impoverishment for rural resi-
dents. Empirical evidence shows that some households 
with low income are likely to forfeit expensive medical 
care, including cancer treatment to avoid impoverish-
ment.46 The actual scale of household impoverishment 
would be higher should all cancer cases are treated in 
line with relevant clinical guidelines. Indeed, low house-
hold income may suppress the spending of medical care 
despite wide coverage of health insurance according to 
the findings of this study.

Findings of this study have some policy implications. 
The current health insurance programmes in China 
are highly fragmented, which is, at least partly, a result 
of the urban–rural dual structure. A better coordinated 
effort is needed to address the inequality in household 
impoverishment induced by cancer treatment. This can 
start from a national central cancer registry system and 
share of insurance claim data given that the national 
government of China has been increasing its investments 
in social health insurance, health services delivery and 
medical assistance (to help poor households to enrol 
with social health insurance and pay for OOP expenses) 
programmes. However, higher insurance entitlements 
may stimulate consumer demands, increasing the risk 
of catastrophic health expenditure. Government invest-
ments need to be channelled to those most in need.47 
This may include cross- subsidising mechanisms between 
urban and rural insurance schemes. Meanwhile, strong 
cost containment measures need to be taken. The role 
of primary care in managing cancer patients should be 
strengthened. Hospital costs should be contained by 
encouraging evidence- based practices through funding 
and payment reforms.48

This study has several limitations. First, data in this 
study were collected through questionnaire survey, which 
are subject to recall bias. The sensitivity test indicates that 
patient estimation of household consumption is signifi-
cantly higher than that from the caregivers (online supple-
mental table S1). Second, the stratified sampling strategy 
adopted in this study ensured that the minimal sample 
size could be met in all of the three regions. However, the 
more populated eastern region was under- represented. Ta
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Third, non- medical costs like travel were excluded in this 
study. The financial sources of household consumption 
were unknown. Some households were likely to borrow 

money to pay for the consumptions. Household impov-
erishment was determined by daily consumption in this 
study, which is a widely accepted approach. However, we 

Table 4 Logistic regression analysis on predictors of the incidence of post- treatment impoverishment in cancer patients

Characteristics of cancer patients Crude OR (95% CI) P value Adjusted OR (95% CI)* P value

Age (years)

  ≤49 1 (reference) 1 (reference)

  50–69 2.544 (1.625 to 3.981) <0.001 2.666 (1.659 to 4.285) <0.001

  ≥70 2.996 (1.805 to 4.974) <0.001 4.187 (2.400 to 7.305) <0.001

Educational attainment

  ≤Junior high school 1 (reference) 1 (reference)

  Senior high school 0.463 (0.312 to 0.686) <0.001 0.987 (0.637 to 1.530) 0.955

  ≥University 0.192 (0.106 to 0.349) <0.001 1.166 (0.572 to 2.376) 0.673

Occupation

  Public employee 1 (reference) 1 (reference)

  Commercial employee 1.117 (0.475 to 2.631) 0.799 0.731 (0.287 to 1.864) 0.511

  Peasant 4.837 (2.496 to 9.373) <0.001 0.818 (0.341 to 1.964) 0.653

  Others 1.153 (0.579 to 2.297) 0.685 0.597 (0.271 to 1.316) 0.201

Site of cancer

  Lung 1 (reference) 0.002 1 (reference)

  Breast 0.458 (0.290 to 0.723) 0.001 0.538 (0.328 to 0.882) 0.014

  Colorectum 0.608 (0.347 to 1.066) 0.082 0.624 (0.342 to 1.140) 0.125

  Oesophagus 1.229 (0.612 to 2.469) 0.562 0.703 (0.328 to 1.504) 0.363

  Liver 0.657 (0.302 to 1.430) 0.290 0.830 (0.362 to 1.903) 0.660

  Stomach 1.143 (0.681 to 1.917) 0.613 0.818 (0.463 to 1.444) 0.488

  Others 0.573 (0.379 to 0.865) 0.008 0.513 (0.324 to 0.814) 0.005

Residency

  Urban 1 (reference) 1 (reference)

  Rural 2.779 (2.066 to 3.738) <0.001 0.993 (0.692 to 1.425) 0.970

Region

  Eastern 1 (reference) 1 (reference)

  Central 3.597 (1.912 to 6.767) <0.001 2.619 (1.317 to 5.206) 0.006

  Western 2.410 (1.265 to 4.593) 0.007 1.535 (0.766 to 3.076) 0.227

Health insurance

  BMIUE 1 (reference) 1 (reference)

  BMIUR 2.557 (1.516 to 4.312) <0.001 1.225 (0.683 to 2.195) 0.496

  NCMS 4.813 (3.269 to 7.087) <0.001 1.355 (0.827 to 2.219) 0.228

  Others 4.948 (2.938 to 8.332) <0.001 1.880 (1.030 to 3.431) 0.040

Household income

  Quintile 1 (bottom 20%) 1 (reference) 1 (reference)

  Quintile 2 0.179 (0.118 to 0.272) <0.001 0.187 (0.121 to 0.288) <0.001

  Quintile 3 0.087 (0.050 to 0.151) <0.001 0.094 (0.052 to 0.171) <0.001

  Quintile 4 0.069 (0.038 to 0.127) <0.001 0.072 (0.037 to 0.142) <0.001

  Quintile 5 (top 20%) 0.023 (0.008 to 0.062) <0.001 0.024 (0.008 to 0.070) <0.001

*R2 of Cox and Snell=0.104; R2 of Nagelkerke=0.249; R2 of McFadden=0.203.
BMIUE, Basic Medical Insurance for Urban Employees; BMIUR, Basic Medical Insurance for Urban Residents; NCMS, New Cooperative 
Medical Scheme.
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did not examine the source of income for household 
consumptions. If some households borrowed money or 
realised assets to pay for daily consumption, this could 
lead to potential underestimation of household impover-
ishment. Further studies are needed to examine whether 
income falls post treatment (people losing their jobs), 
which categories of consumption are most impacted by 
cancer treatment spending, and where households are 
deciding to cut costs.

CONCLUSION
The financial burden of cancer treatment imposes a signif-
icant risk of household impoverishment in China despite 
an almost universal coverage of social health insurance. 
The risk falls disproportionally onto the households living 
with low income. Significant socioeconomic inequalities 
exist in household impoverishment resulting from cancer 
treatment. Unbalanced regional development and frag-
mentation of health insurance programmes may have 
jeopardised the efforts in alleviating poverty induced by 
medical services.
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