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AbstrACt
Aim This study aimed to assess the health-related quality 
of life (HRQoL) of patients with colorectal cancer (CRC) and 
its determinants.
Methods A cross-sectional questionnaire survey was 
conducted on 300 newly diagnosed patients with CRC 
in China’s Heilongjiang province, measuring HRQoL 
using the EuroQol five-dimension five-level (EQ-5D-5L). 
Kruskal-Wallis analyses were performed to identify the 
independent variables associated with the EQ-5D-5L utility 
scores. Predictors of the utility scores were confirmed 
using a Tobit regression model.
results The respondents had a mean EQ-5D-5L utility 
score of 0.617 (SD=0.371) and a median of 0.740 
(range: −0.348 to 1.000). Pain/discomfort and anxiety/
depression were major concerns of the respondents, 
with a prevalence of over 60% (all levels inclusive). The 
Kruskal-Wallis analyses found lower utility scores in those 
who were not married, worked as a farmer, enrolled with 
the new rural cooperative medical scheme and had lower 
household income (p<0.05). Those who were at a later 
stage of CRC, underwent surgical only therapy and had 
a stoma also had lower EQ-5D-5L scores than others 
(p<0.05). The Tobit regression model confirmed these 
predictors, except for occupation and marital status.
Conclusion Patients with CRC have poor HRQoL, 
with pain/discomfort and depression/anxiety as the 
most frequently reported problems. The poor HRQoL is 
associated with the seriousness of the disease condition, 
as well as the low socioeconomic status of the patients.

IntroduCtIon
Colorectal cancer (CRC) is one of the most 
common cancers in the world: the third in 
prevalence (after lung and breast cancer) and 
the fourth in mortality (after lung, liver and 
gastric cancer). It was estimated that 746 298 
new cases of CRC were diagnosed in 2012 and 
693 881 patients died from CRC worldwide.1 
A higher incidence of CRC was found in 
developed nations (29.2 per 100 000 inhabi-
tants in Europe, Northern America, Australia, 
New Zealand and Japan) compared with their 
less developed counterparts (11.7 per 100 000 

inhabitants in Africa, Asia (excluding Japan), 
Latin America and the Caribbean, Melanesia, 
Micronesia and Polynesia).2 However, China 
has a level of CRC incidence almost on par 
with the developed nations, with 376 300 new 
cases being diagnosed alone in 2015 (27.4 
per 100 000 inhabitants). Most patients with 
CRC live in China.3 CRC has become the 
fifth leading cause of cancer death in China 
(around 191 000 patients with CRC died in 
2015: 13.9 per 100 000 inhabitants).3 

Health-related quality of life (HRQoL) is 
a patient-reported outcome, which has been 
increasingly used to support clinical and 
public health decisions.4 Assessing patient-re-
ported outcomes is particularly important 
for cancer research because of the complex-
ities of cancer events and cancer treatment. 
Cancer treatment is often very expensive with 
limited prospects of remission. Patient-re-
ported outcomes present an alternative 
option of evidence for decision-making.5 6

However, the application of patient-re-
ported outcomes has been compounded by 
its subjective nature. People’s preferences 

strengths and limitations of this study

 ► This study estimated EuroQol five-dimension 
five-level utility scores for patients with colorec-
tal cancer, which can be used for health economic 
evaluations.

 ► Tobit regression model was established to deter-
mine the predictors of the utility scores derived from 
the censored data.

 ► The cross-sectional design prevented us from draw-
ing causal conclusions.

 ► The study was conducted in three tertiary hospitals 
in one province, which may limit the generalisability 
of its findings.

 ► The sample was likely to bias towards more patients 
with advanced cancer.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2018-022711
http://dx.doi.org/10.1136/bmjopen-2018-022711
http://dx.doi.org/10.1136/bmjopen-2018-022711
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-022711&domain=pdf&date_stamp=2018-11-06


2 Huang W, et al. BMJ Open 2018;8:e022711. doi:10.1136/bmjopen-2018-022711

Open access 

need to be considered in quantifying and interpreting the 
results of patient-reported outcomes. Some researchers 
argue that people with different experiences (such as 
those with and without cancer) may have different prefer-
ences in relation to the same health state.7 Nevertheless, 
the use of public preference to assess patient-reported 
outcomes has prevailed in health economic studies. This 
approach simplifies the preference scoring algorithm 
and justifies decisions from the perspective of a more 
representative population.

Several HRQoL instruments are available with a scoring 
system based on public preference, such as the EuroQol 
five-dimension (EQ-5D),8 the Health Utilities Index9 and 
the Short-Form Six-Dimension survey.10 Their scoring 
algorithms are all anchored on 1.0 (full health) and 0 
(death), with a negative score representing a health state 
worse than death.

The EQ-5D is perhaps the most widely used instrument 
for assessing HRQoL based on public preference. It has 
been recommended by many researchers and govern-
mental agencies.11 Extensive studies have been under-
taken using the EQ-5D-3L for assessing HRQoL12–16 
because a scoring algorithm based on the preference of 
the general public is available in many countries, such 
as Finland,12 Turkey,13 the UK14 and the Netherlands.16 
These include some studies on patients with CRC.12–18 
Although a few studies have been conducted in China 
investigating the HRQoL of patients with CRC,19 most 
have failed to generate a preference-based score simply 
because of the absence of a scoring algorithm.

The EQ-5D-5L was developed based on its predecessor 
EQ-5D-3L. It expanded the number of combined health 
states and is therefore believed to be more sensitive for 
detecting clinically important differences in HRQoL.20 
Recently, a scoring algorithm for the EQ-5D-5L was devel-
oped from a representative sample of the adult general 
population in China.21 This study used the EQ-5D-5L to 
assess the HRQoL of patients with CRC.

Methods
study subjects and data collection
A cross-sectional questionnaire survey was conducted 
in Heilongjiang province, Northeastern China, a prov-
ince with a population of about 38 million. Heilongjiang 
ranks in the middle range in China in terms of its socio-
economic development, with US$6386 per capita gross 
domestic product in 2015.22

Three major centres for cancer treatment, located in 
the capital city of Heilongjiang province, participated in 
the study. They were affiliated to a medical university and 
provided specialist care to patients with cancer across the 
entire province.

Data were collected between December 2016 and 
April 2017. The newly diagnosed patients with CRC who 
received treatment in the three centres over the period 
were invited to enrol in this study. The participants had 
to have a confirmed diagnosis of primary CRC; have not 

received any treatment from other hospitals; be able to 
read, write and speak in Chinese; and be able to give 
informed consent. Those who were deemed incapable of 
completing the questionnaire due to physical or psycho-
logical difficulties were excluded from the study.

The survey was conducted while the participants stayed 
in the hospitals. A list of eligible participants was provided 
by the hospitals. But the survey was administered by 
trained interviewers, who had no servicing relationship 
with the patients. The interviewers were recruited from 
research students in a medical university.

Eight trained interviewers approached the eligible 
participants and explained the purpose of this study. 
Written informed consent was obtained prior to the 
survey. The questionnaires were completed through face-
to-face interviews in a private office, unless the partici-
pants requested an interview in the ward. Respondents 
were encouraged to complete the questionnaire inde-
pendently, with assistance from the interviewers being 
made available if requested. The interviewers collected 
and reviewed the questionnaires immediately once they 
were returned. The results will be fed back to the patient 
and asked him/her to complete missing items if needed.

A total of 346 eligible participants were confirmed 
by the interviewers. Of these eligible participants, 26 
declined to participate (including 15 who were deemed 
incapable of completing the questionnaire due to phys-
ical and psychological difficulties); 10 were excluded 
because they were not made aware of their diagnoses; 
10 were excluded due to missing critical information in 
relation to the EQ-5D-5L data and sociodemographic and 
clinical characteristics of the respondents. This resulted 
in a final sample size of 300. On average, the respondents 
completed the survey 26 days after diagnosis (SD=15 days; 
range: 2–61 days).

Patient and public involvement
This study used an existing survey instrument. Patients 
were not involved in the recruitment to and conduct 
of the study. The utility scores were estimated based on 
public preference and were not disseminated to the study 
participants. Publications of the results will be made open 
to the public. However, we are not able to disseminate 
the publications to the patient participants individually 
simply because we did not record the contact details of 
the patients.

Measurement
The survey consisted of the validated Chinese version of 
EQ-5D-5L, and the clinical features and socioeconomic 
characteristics of the respondents.

dependent variable: eQ-5d-5L score
The HRQoL of the respondents was assessed by the 
EQ-5D-5L, which has been validated in patients with 
cancer.23 It measures problems in five dimensions: 
mobility, self-care, usual activities, pain/discomfort and 
anxiety/depression. Each dimension was rated along a 
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five-level scale: no problem, slight problem, moderate 
problem, severe problem and extreme problem.24 
Responses to the five dimensions generated 3125 (55) 
combinations of HRQoL states, with ‘11111’ indicating 
‘no problems at all’ and ‘55555’ indicating ‘extreme 
problems’ in all five dimensions. Each combination was 
then be given a single score using a scoring algorithm 
based on public preference. In health economics, this is 
usually called the ‘utility score’. In this study, we used the 
Chinese EQ-5D-5L value set21 to estimate the utility score 
for each respondent, which ranged from −0.391 to 1.000.

Independent variables
Independent variables that might be associated with 
the HRQoL of patients with CRC were determined with 
reference to several systematic reviews,25–27 including the 
clinical features and socioeconomic characteristics of the 
respondents. Data on the clinical features of the respon-
dents were collected through a review of medical records, 
which included the stage of CRC (I, II, III, IV), thera-
peutic regimen (surgery, radiotherapy/chemotherapy, 
surgery followed by postoperative chemotherapy, chemo-
therapy followed by surgery) and the presence of a stoma 
(yes or no). The sociodemographic characteristics of the 
respondents were collected through the questionnaire 
survey, which included gender, age, religion, ethnicity, 
education, marital status, occupation, medical insurance 
and household income.

statistical analysis
The EQ-5D-5L utility scores of respondents followed 
a non-normal distribution (Kolmogorov-Smirnov test, 
p<0.05). We presented both mean (SD) and median 
(range) scores and applied Kruskal-Wallis analyses to 
determine the differences in the utility scores of the 
respondents with different characteristics.

We then established a Tobit regression model on the 
EQ-5D-5L utility scores, including all of the independent 

Table 1 Sociodemographic and clinical characteristics of 
respondents

Characteristic N %

Sex

  Male 195 65.00

  Female 105 35.00

Age (years)

  ≤40 50 16.67

  50–59 92 30.67

  60–69 105 35.00

  ≥70 53 17.66

Religious belief

  Yes 18 6.00

  No 282 94.00

Ethnicity

  Han 288 96.00

  Other 12 4.00

Level of education

  Primary school or below 64 21.33

  Junior high school 103 34.34

  Senior high school 82 27.33

  University 51 17.00

Marital status

  Married 270 90.00

  Other 30 10.00

Occupation

  Public sector employee 38 12.67

  Private sector employee 36 12.00

  Self-employed or unemployed 55 18.33

  Farmer 63 21.00

  Retired 108 36.00

Health insurance

  Basic medical insurance for urban 
employees

154 51.33

  Basic medical insurance for urban 
residents

62 20.67

  New rural cooperative medical 
scheme

84 28.00

Annual household income (¥)

  <20 000 56 18.67

  20 000–39 999 84 28.00

  40 000–59 999 72 24.00

  60 000–79 999 39 13.00

  >80 000 49 16.33

Therapeutic regimen

  Surgery 163 54.33

  Radiotherapy/chemotherapy 44 14.67

Continued

Characteristic N %

  Surgery followed by postoperative 
chemotherapy

51 17.00

  Chemotherapy followed by surgery 18 6.00

  Other 24 8.00

Stage of colorectal cancer 

  I 40 13.33

  II 111 37.00

  III 114 38.00

  IV 35 11.67

Stoma

  Yes 49 16.33

  No 251 83.67

Total 300 100

Table 1 Continued 
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variables that showed statistical significance (p<0.05) in 
the Kruskal-Wallis analyses. The ceiling effect is common 
in HRQoL studies, in which a significant number of 
respondents report the highest score.28–30 This is partic-
ularly evident with the EQ-5D instruments,30 31 leading 
to some utility scores censored at 1.0. In this study, 
16.7% of respondents scored the highest possible score 
1.0. A general linear regression model is inappropriate 
for censored data because the values do not necessarily 
represent the exact values once they reach the censored 
threshold. For censored data, the Tobit regression model 
is advised.28–30 32 33

All statistical analyses were conducted using the SPSS 
V.18 and the STATA V.12.0. A p value of less than 0.05 was 
considered an indication of statistical significance.

resuLts
The respondents had a mean age of 59 years (ranging from 
28 to 84 years). The majority was men (65%), married 
(90%), ethnic Han (96%) and had no religious belief 
(94%). About 17% of the respondents had obtained a 
university degree. All of the respondents were covered by 
social health insurance, although across three different 
schemes. Their household income was higher compared 
with the average level (¥27 830) in Heilongjiang. About 
half of the respondents were still in the paid workforce at 
the time of the survey. More than half (54%) of respon-
dents had received surgical treatment, but only 16.33% 
had a stoma. Most patients were at stage II (37.0%) and 
stage III (38.0%) of CRC (table 1).

Problems in pain/discomfort were most frequently 
reported (60%, all levels inclusive), followed by anxiety/
depression (59%, all levels inclusive), usual activities 
(53%, all levels inclusive), self-care (49%, all levels inclu-
sive) and mobility (46%, all levels inclusive). About 16.7% 
of respondents reported no problems at all in all five 
dimensions (table 2).

The respondents had an average utility score of 0.617 
and a median of 0.740 (table 3). The distribution of the 
EQ-5D-5L utility scores skewed towards the right higher 
values (figure 1). No significant differences in the utility 
scores were found in those of a different age, gender, 
ethnicity, religious belief and level of education (p>0.10). 
The Kruskal-Wallis analyses found lower EQ-5D-5L 
utility scores in those who were not married, worked as a 
farmer, enrolled with the new rural cooperative medical 

scheme (NRCMS) and had lower income (p<0.05). The 
EQ-5D-5L utility scores also varied with clinical character-
istics. Those who were at a later stage of CRC, had under-
gone surgical treatment only and had a stoma had lower 
utility scores compared with the others (p<0.05).

The Tobit regression model confirmed that low house-
hold income, membership of the NRCMS , a later stage 
of CRC, surgical only therapy and the presence of a 
stoma were significant predictors of low EQ-5D-5L utility 
scores. However, occupation and marital status became 
statistically insignificant in predicting utility scores after 
controlling for other factors (table 4).

dIsCussIon
This study presents the utility scores for newly diagnosed 
patients with CRC measured by the EQ-5D-5L. To the 
best of our knowledge, this is the first study of its kind in 
China. The results can be used for health economic evalu-
ations of clinical and public health interventions on CRC. 
Previous attempts on cost–utility analyses of CRC inter-
ventions have been deterred by the lack of such utility 
scores.5 The findings of this study provide baseline health 
utility values for patients with CRC, which can be used 
by researchers in calculating quality-adjusted life years, 
an indicator essential for health economic evaluations, 
including cost–utility analyses. The study also revealed 
clinical and socioeconomic factors associated with the 
utility scores of patients with CRC, which can help clinical 
and policy decision-makers to better allocate resources.

This study found that patients with CRC live with 
significantly lower HRQoL than the local general public 
as measured by the EQ-5D utility scores (0.617 vs 0.959).30 
This finding is consistent with previous studies.12 14 18 The 
CRC respondents of our study also appear to have lower 
utility scores than those from Finland (0.813)12 Japan 
(0.842–0.865)34 35 and the UK (0.79).15 However, the 
interpretation of such differences needs to be cautious 
because the utility scores of the local general population 
in China and those in Finland, Japan and the UK were 
derived from the EQ-5D-3L. Empirical evidence shows 
that the EQ-5D-5L has a lower ceiling effect and higher 
discriminatory power than the EQ-5D-3L.12 15 23 30 In 
addition, the clinical and socioeconomic characteristics 
of our patients with CRC may also differ from those of 
other studies. Our sample was drawn from three tertiary 
hospitals and these patients tend to have more advanced 

Table 2 Problems reported by respondents in the five dimensions of EuroQol five-dimension five-level 

Problems Mobility (%) Self-care (%) Usual Activity (%) Pain/discomfort (%)
Anxiety/
depression (%)

No 53.7 51.0 46.7 39.7 40.7

Slight 14.3 15.4 18.3 25.0 23.3

Moderate 11.3 12.0 13.3 25.3 24.3

Severe 10.0 11.3 12.0 7.0 9.3

Extreme 10.7 10.3 11.7 3.0 2.4
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Table 3 EuroQol five-dimension five-level index scores in respondents with different characteristics

N Mean±SD Median (range) P values

Sex 0.942

  Male 195 0.614±0.378 0.731 (−0.348–1.00)

  Female 105 0.621±0.361 0.751 (−0.348–1.00)

Age 0.330

  ≤49 50 0.561±0.398 0.670 (−0.348–1.00)

  50–59 92 0.686±0.327 0.819 (−0.348–1.00)

  60–69 105 0.592±0.373 0.687(−0.251–1.00)

  ≥70 53 0.598±0.407 0.782 (−0.265–1.00)

Religious belief 0.537

  Yes 18 0.612±0.375 0.740 (−0.348–1.00)

  No 282 0.683±0.302 0.772 (0.139–1.00)

Ethnicity 0.166

  Han 288 0.620±0.374 0.749 (−0.348–1.00)

  Other 12 0.541±0.307 0.618 (−0.044–0.89)

Level of education 0.180

  Primary school or below 64 0.581±0.363 0.646 (−0.298–1.00)

  Junior high school 103 0.583±0.376 0.661 (−0.348–1.00)

  Senior high school 82 0.638±0.373 0.744 (−0.348–1.00)

  University 51 0.696±0.365 0.833 (−0.201–1.00)

Marital status 0.026

  Married 270 0.635±0.359 0.746 (−0.348–1.00)

  Other 30 0.452±0.445 0.455 (−0.348–0.95)

Occupation 0.007

  Public sector employee 38 0.734±0.341 0.895 (−0.201–1.00)

  Private sector employee 36 0.706±0.328 0.833 (−0.184–1.00)

  Self-employed or unemployed 55 0.603±0.359 0.659 (−0.348–1.00)

  Farmer 63 0.500±0.411 0.600 (−0.348–1.00)

  Retired 108 0.621±0.326 0.756 (−0.201–1.00)

Health insurance 0.001

  Basic medical insurance for urban 
employees

154 0.674±0.352 0.825 (−0.251–1.00)

  Basic medical insurance for urban 
residents

62 0.645±0.354 0.720 (−0.348–1.00)

  New rural cooperative medical 
scheme

84 0.490±0.392 0.586 (−0.348–1.00)

Annual household income (¥) 0.002

  <20 000 56 0.505±0.419 0.586 (−0.348–1.00)

  20 000–39 999 84 0.566±0.369 0.685 (−0.348–1.00)

  40 000–59 999 72 0.625±0.375 0.763 (−0.251–1.00)

  60 000–79 999 39 0.691±0.300 0.824 (−0.044–1.00)

  >80 000 49 0.759±0.315 0.882 (−0.201–1.00)

Therapeutic regimen 0.000

  Surgery 163 0.517±0.389 0.600 (−0.348–1.00)

  Radiotherapy/chemotherapy 44 0.757±0.271 0.830 (−0.071–1.00)

  Surgery followed by postoperative 
chemotherapy

51 0.712±0.359 0.848 (−0.298–1.00)

Continued
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diseases.36 This study captured the utility scores of patients 
with CRC soon after their diagnoses (26 days on average), 
much earlier than those of the studies in Finland (6–8 
months),12 Turkey (6 months after chemotherapy)13 and 
England (12–36 months).14

We found that pain/discomfort is the most frequently 
reported problem (60%, all levels inclusive) of respon-
dents, similar to that reported by patients with CRC in the 
Netherlands and the UK.16 This study also revealed that 
59% of patients with CRC experienced anxiety/depres-
sion. Indeed, anxiety/depression is perhaps the most 
common psychological problem among all patients with 
cancer.37 38 Further efforts should be made to improve 
the management of pain/discomfort and anxiety/
depression.

There is some debate about the association between 
HRQoL and the stage of CRC. We found a decreasing 
trend in HRQoL with the progress of CRC, consistent with 
those reported in Australia and some European coun-
tries.26 39–41 However, CK Wong and colleagues reported 

worse HRQoL in patients with stage II CRC compared 
with those in stage III and IV.18

Patients with CRC undergoing surgical procedures often 
have lower HRQoL.26 42 Our study provides additional 
evidence for this conclusion. It is widely accepted that 
surgical procedures are usually associated with increased 
pain/discomfort, complications and inconvenience in 
daily activities. However, it is not clear why surgery in 
combination with other treatment measures can produce 
a higher utility score than surgery alone. The presence of 
a stoma is a clear indication of poor HRQoL. An HRQoL 
instrument (mCOH-QOL-Ostomy) has been developed 
specifically for patients with CRC with a stoma.43

Low socioeconomic status is a significant predictor of 
low HRQoL in patients with CRC. In this study, house-
hold income and social health insurance entitlements 
were found to be associated with the HRQoL of patients 
with CRC, consistent with findings of previous studies 
conducted in China19 and some other countries.39 40 
Medical treatment for CRC is very expensive. A survey of 
37 tertiary hospitals in 13 provinces in China revealed a 
high level of catastrophic expenditure for patients with 
CRC.44 This is a particular concern for those living with 
low income and those with limited insurance entitle-
ments. Although China has achieved universal health 
insurance coverage, considerable disparities exist in 
terms of entitlements across the three government subsi-
dised basic health insurance programmes covering rural 
residents, urban residents and urban employees, respec-
tively.45 Rural patients in China are more likely to have 
lower household income, and are least protected by 
their health insurance coverage. The NRCMS, launched 
in 2003, is characterised by voluntary enrolment, low 
premium contribution (about US$20 per person in 2016) 
and fixed governmental subsidies (about US$60 per 
person in 2016). These led to high population coverage 
of insurance at the cost of limited benefits. The rural 
insured usually bear a higher proportion of out-of-pocket 
expenses than their urban counterparts.

N Mean±SD Median (range) P values

  Chemotherapy followed by surgery 18 0.734±0.320 0.847 (−0.005–1.00)

  Other 24 0.748±0.274 0.854 (0.120–1.00)

Stage of disease 0.001

  I 40 0.768±0.296 0.893 (0.025–1.00)

  II 111 0.656±0.344 0.821 (−0.348–1.00)

  III 114 0.562±0.394 0.698 (−0.265–1.00)

  IV 35 0.495±0.395 0.637(−0.348–1.00)

Stoma 0.000

  Yes 49 0.408±0.397 0.409 (−0.348–1.00)

  No 251 0.657±0.353 0.808 (−0.348–1.00)

Total 300 0.617±0.371 0.740 (−0.348–1.00)

Table 3 Continued 

Figure 1 Distribution of the EQ-5D-5L utility scores of 
patients with CRC. CRC, colorectal cancer; EQ-5D-5L, 
EuroQol five-dimension five-level. 
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This study has several limitations. As a cross-sectional 
survey, no causal relationships can be assumed. The study 
was conducted in three tertiary hospitals in one province, 
which is not a representative sample of China; hence, 
generalisation of the results needs to be cautious. It is 
also important to note that the sample was drawn from 
hospital settings and was biased towards more patients 
with advanced cancer .46

In conclusion, this study presents utility scores for 
patients with CRC measured by the EQ-5D-5L. Patients 
with CRC have poor HRQoL, with pain/discomfort and 
depression/anxiety as the most frequently reported 
problems. The low HRQoL of patients with CRC is asso-
ciated with more advanced stages of CRC, the presence 
of a stoma and surgery only treatment. But low socioeco-
nomic status, such as low levels of income and insurance 
entitlements, is also a predictor of low HRQoL.
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Table 4 Results of Tobit regression model on EuroQol five-dimension five-level index scores of respondents

Variables Regression coefficient 95% CI P values

Marital status (ref=other) 

  Married 0.128 −0.010 to 0.267 0.070

Occupation (ref=retired) 

  Public sector employee 0.069 −0.073 to 0.210 0.340

  Private sector employee 0.073 −0.069 to 0.215 0.313

  Self-employed or unemployed 0.011 −0.139 to 0.163 0.879

  Farmer 0.104 −0.080 to 0.288 0.265

Health insurance (ref=new rural cooperative medical scheme) 

  Urban employees basic medical 
insurance 0.126 −0.047 to 0.299 0.152

  Urban residents basic medical 
insurance 0.157 0.001 to 0.313 0.049*

Stage of disease (ref=I) 

  II −0.203 −0.342 to −0.065 0.004**

  III −0.329 −0.468 to −0.192 0.000***

  IV −0.626 −0.809 to −0.444 0.000***

Annual household income(ref≥80 000) 

  <20 000 −0.261 −0.422 to −0.100 0.002**

  20 000–39 999 −0.220 −0.358 to −0.081 0.002**

  40 000–59 999 −0.155 −0.294 to −0.016 0.029*

  60 000–79 999 −0.145 −0.306 to −0.015 0.076

Therapeutic regimen (ref=other) 

  Surgery −0.261 −0.423 to −0.098 0.002**

  Radiotherapy/chemotherapy 0.135 −0.057 to 0.326 0.167

  Surgery followed by postoperative 
chemotherapy 0.177 −0.166 to 0.202 0.849

  Chemotherapy followed by surgery 0.053 −0.178 to 0.284 0.653

Stoma (ref=no) 

  Yes −0.224 −0.337 to −0.111 0.000***

*P<0.05, **P<0.01, ***P<0.001.
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