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A B S T R A C T

Objective: To validate the Chinese version of the Quality of Life (QoL) Patient/Cancer Survivor Version (QOLCSV-C)
for measuring QoL in Chinese cancer survivors.
Methods: The study followed a seven-step research practice guideline for cross-cultural research instrument
validation study including translation, adaptation, and psychometric assessment. A forward- and backward-
translation procedure was approached, followed by cultural adaptation and acceptability assessment. For its
psychometric properties, its concurrent validity with the Functional Assessment of Cancer Therapy-General
(FACT-G) was examined with correlation analysis. The internal consistency (Cronbach's alpha) and item-total
and item–subtotal correlations of the QOLCSV-C were obtained. Factor analyses were conducted. Floor and
ceiling effects and the discriminant performance of the selected variables on QOLCSV-C score were also examined.
Results: The QOLCSV-C was translated from the 41-item QOLCSV with four domains: psychological, physical,
spiritual and social well-being. The content validity was excellent (CVI ¼ 1.00). Time spent to complete the
QOLCSV-C was about 10 min. The QOLCSV-C was found easy to use, appropriate in length, and reflective of their
QoL. The strong correlation between QOLCSV-C and FACT-G indicates a satisfactory concurrent validity
(Spearman's rho ¼ 0.765, P < 0.001, n ¼ 205). The overall internal consistency of the QOLCSV-C (Cronbach's
alpha ¼ 0.888) and the split-half reliability (Spearman-Brown r ¼ 0.918) were excellent. Most of the items show
moderate to strong item-total correlation. The exploratory factor analysis revealed a four-factor solution,
and confirmatory factor analysis has a satisfactory model fit with indicative items. None of the total scores of
QOLCSV-C reveal the floor or ceiling effect. For discriminant performance, variables demonstrating significant
between-group differences include sleep quality, pain, fatigue, nausea, physical health, and financial burden.
Conclusions: The QOLCSV-C is a reliable and valid instrument for measuring the QoL in Chinese cancer survivors.
Future studies can explore the factor structure, gender universal or specific items, and significant predictors of
QoL of cancer survivors in different cultures.
Introduction

With the advancement of medical technology and treatments, cancer
survival rates have been consistently increasing.1–3 Pursuing high levels
of quality of life (QoL) has become a crucial goal, particularly for those
who have completed curative anticancer treatment.4,5 The concept of
QoL indicates the “goodness” of multiple aspects of an individual's life
from physical, psychological, social and functional perspectives.6,7
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Cancer and its associated treatments can have a significant impact on an
individual's QoL. A survey showed that 82.3% of cancer survivors rated
their QoL as low.8 To improve the QoL of cancer survivors, measuring
QoL is the initial step. Measuring QoL can provide information on
survivors' unmet needs, physical symptoms, psychosocial issues, cancer
treatment outcomes, cancer progress, and future intervention re-
quirements, and all of this information provides evidence to healthcare
professionals to take appropriate actions to improve survivor care.8–10
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Numerous instruments have been utilized in practice and research to
assess the concept of QoL in cancer survivors, such as the European
Organization for Research and Treatment of Cancer QLQ-C30 (EORTC
QLQ-C30),11,12 the Functional Assessment of Cancer Therapy-General
(FACT-G),13,14 the Functional Assessment of Cancer Therapy-Breast
(FACT-B),15 the 36-Item Short Form Survey (SF-36),16 the War-
wick–Edinburgh Mental Wellbeing Scale (WEMWBS),17 the EuroQol 5
Dimension (EQ-5D),18 the Quality of Life Patient/Cancer Survivor
Version (QOLCSV),19 and others.10,20 However, despite the abundance
of QoL measurement instruments available, very few instruments are
specifically designed to measure the QoL of cancer survivors, particu-
larly for those who have completed their initial curative anticancer
treatment and in cancer survivorship care. For instance, the EQ-5 is a
generic QoL measurement tool, not specifically developed for cancer
survivors.21,22 The FACT-B is intended for patients with breast cancer
only. The FACT-G was initially developed to measure “patients receiving
cancer treatment”23 and not for survivors who have completed curative
anticancer treatment. As a result, to fully capture the unique experiences
and challenges faced by cancer survivors who have finished their initial
curative anticancer treatment,4 an appropriate QoL measurement tool is
required.

The QOLCSV is a 41-item instrument specially designed for measuring
QoL among cancer survivors.19 It was developed by Ferrell, Hassey Dow
and Grant19 at the City of Hope National Medical Centre in California,
USA. The QOLCSV has demonstrated concurrent validity with FACT
showing moderate to strong correlations (r ¼ 0.44–0.74) between
corresponding subscales. The QOLCSV also has a satisfactory test-retest
reliability overall (r ¼ 0.89), and in its subscales such as
physical well-being (items 1–8) (r¼ 0.88), psychological well-being (item
9–26) (r¼ 0.88), social well-being (items 27–34) (r¼ 0.81), and spiritual
well-being (items 35–41) (r ¼ 0.90).19 It also demonstrated excellent to
acceptable internal consistency in term of Cronbach's alpha of the global
scale (α ¼ 0.93) and the subscales of physical well-being (α ¼ 0.77),
psychological well-being (α ¼ 0.89), social well-being (α ¼ 0.81), and
spiritual well-being (α ¼ 0.71). The QOLCSV has been validated in
various languages including Korean,24 Japanese,25 and Dutch26 with
satisfactory outcomes. However, this instrument has not been validated
among Chinese cancer survivors and there is a need for such instrument.27

Also, the operational definition of long-term survivor was unclear.
Cancer survivor is defined as a person with a diagnosis of cancer

but still alive.28 Although there is no consensus on a clear definition of
long-term cancer survivors,29 usually it indicates cancer survivors who
have lived for 2–5 years since their first diagnosis of cancer.30–32 The
present study recruited cancer survivors who had completed their initial
curative anticancer treatment for six months and over considering that
many cancer survivors can restore their energy levels to normal within 6
months of completing the treatment,33 and both short-term (1–5 years)
and long-term (� 5 years) cancer survivors experience similar levels of
morbidity, psychosocial situation, and lifestyle changes.34 This study
aims to validate the Chinese version of the QOLCSV in Chinese cancer
survivors.

Methods

Ethics consideration

The study is to determine the psychometric properties of the Chinese
version of the QOLCSV and its utility in measuring the QoL among Chi-
nese cancer survivors. This study is part of a multi-phased research
project that has obtained ethical approval from the Human Research
Ethics Committee at Charles Darwin University (IRB No. H21089) and
the Clinical Trial Ethics Committee at the Affiliated Hospital of South-
west Medical University (IRB No. KY2022107). Before the study's
initiation, formal approval was obtained from the original instrument
developer, granting permission for the translation and validation of the
QOLCSV in a Chinese population of cancer survivors.
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Validation pipeline

This study followed a seven-step research practice guideline for cross-
cultural research instrument validation study, including translation,
adaptation, and psychometric assessment.35 The adaptation stage in-
volves investigations on acceptability and content validity. Psychometric
assessment includes works on concurrent validity, internal consistency,
item-total, and item–subtotal correlations, as well as factor analysis. In
addition, floor and ceiling effects and discriminant performance analysis
were conducted.

Translation (steps 1–4)
Based on the practice guideline, the translation process consists of

steps 1–4 using forward- and backward-translation approach.35 In step 1,
two bilingual and bicultural (English and Chinese) translators indepen-
dently translated the original English QOLCSV into simplified Chinese. In
step 2, the third bilingual and bicultural (English and Chinese) translator
consolidated the two translated Chinese versions from step 1 into one
version. In step 3, two additional bilingual and bicultural (English and
Chinese) translators, who did not involve in the previous two steps,
translated the Chinese version (developed in step 2) back into English. In
step 4, another bilingual and bicultural (English and Chinese) translator
consolidated the translated English versions (from step 3) into one
version. The six translators were all Australian healthcare professionals
with an average working experience of over 10 years. Among them, four
were Australian registered nurses, and two were medical practitioners.
Any discrepancies and ambiguities were discussed among translators and
resolved through the research team meeting attended by four additional
bilingual and bicultural (English and Chinese) healthcare research
professionals until the consensus was reached and the prefinal Chinese
QOLCSV was confirmed.

Adaptation (steps 5–6)

Acceptability. According to the Medical Research Council framework, a
pilot test of the main study is essential,36 and a sample size of 10 par-
ticipants for pilot testing of a translated instrument is considered
acceptable.35 Therefore, the prefinal Chinese QOLCSV was piloted that
the investigator recruited 10 adult cancer survivors at the Affiliated
Hospital of Southwest Medical University. Participants were asked to
complete the prefinal Chinese QOLCSV, followed by eight questions
related to the readability and clarity of the instrument. These questions
aimed to assess whether the instrument accurately reflected participants’
QoL, if it was easy to complete, if any items were ambiguous or difficult
to understand, if any items were too sensitive to answer, if the length and
font size were appropriate, how much time was spent to complete the
instrument, and any suggestions for improvement.
Content validity. Following the pilot test, a content validity test was
conducted. Typically, a panel of 6–10 members is recommended.37 This
study recruited a panel of six oncological healthcare experts. The inclu-
sion criteria were (1) having a minimum of 10 years work experience in
the fields of cancer-related treatment, care, or rehabilitation; (2) pos-
sessing at least a graduate degree or higher in healthcare; and (3) holding
an intermediate or high-level academic position at a university or clinical
setting. The characteristics of the panel experts are presented in Table 1.
The panel experts rated the prefinal Chinese version of the QOLCSV
(QOLCSV-C) using a Likert scale from 1 to 4 (1 ¼ “not relevant,” 2 ¼
“somewhat relevant,” 3 ¼ “quite relevant,” and 4 ¼ “very relevant”) in
terms of feasibility, usability, and clarity.38 Based on the cutoff of
Item-level Content Validity Index (I-CVI) and Scale-level Content Validity
Index (S-CVI) recommended by Polit, Beck and Owen,39 we determined
that a rating of 3 or above for each item and on average given by at least
five out of six raters (CVI � 0.83) will satisfy the content validity. The
outcome of Content Validity Index (CVI) is presented in Table 2.



Table 1
Characteristics of the panel experts (N ¼ 6).

Characteristics n

Gender Male 1
Female 5

Age in years 30–40 1
41–50 5

Profession Medicine 2
Nursing 4

Institution University 1
Hospital 5

Professional title Medical consultant 2
Clinical nursing professor 1
Associate clinical nursing professor 2
Senior lecturer 1

Highest academic qualification Doctorate degree 4
Postgraduate certificate 2

Years of professional experience 10–15 2
16–20 2
> 20 2

Table 2
CVI of QOLCSV-C for items and the scale rated by experts (N ¼ 6).

Item descriptions

Physical well-being
1. Fatigue
2. Appetite change
3. Aches or pain
4. Sleep changes
5. Constipation
6. Nausea
7. Menstrual changes or fertility
8. Rate your overall physical health
Psychological well-being
9. How difficult is it for you to cope today as a result of your disease and treatment?
10. How good is your quality of life?
11. How much happiness do you feel?
12. Do you feel like you are in control of things in your life?
13. How satisfying is your life?
14. How is your present ability to concentrate or to remember things?
15. How useful do you feel?
16. Has your illness or treatment caused changes in your appearance?
17. Has your illness or treatment caused changes in your self concept (the way you see yours
How distressing were the following aspects of your illness and treatment?
18. Initial diagnosis
19. Cancer treatments (ie, chemotherapy, radiation, or surgery)
20. Time since my treatment was completed
21. How much anxiety do you have?
22. How much depression do you have?
To what extent are you fearful of:
23. Future diagnostic tests
24. A second cancer
25. Recurrence of your cancer
26. Spreading (metastasis) of your cancer
Social concerns
27. How distressing has illness been for your family?
28. Is the amount of support you receive from others sufficient to meet your needs?
29. Is your continuing health care interfering with your personal relationships?
30. Is your sexuality impacted by your illness?
31. To what degree has your illness and treatment interfered with your employment?
32. To what degree has your illness and treatment interfered with our activities at home?
33. How much isolation do you feel is caused by your illness or treatment?
34. How much financial burden have you incurred as a result of your illness and treatment?
Spiritual well-being
35. How important to you is your participation in religious activities such as praying, going t
36. How important to you are other spiritual activities such as meditation?
37. How much has your spiritual life changed as a result of your cancer diagnosis?
38. How much uncertainty do you feel about your future?
39. To what extent has your illness made positive changes in your life?
40. Do you sense a purpose/mission for your life or a reason for being alive?
41. How hopeful do you feel?
S-CVI

QOLCSV-C, Chinese version of the Quality of Life Patient/Cancer Survivor Version; (4
CVI; S-CVI, scale level CVI.
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Based on the feedback from the participants of the pilot test and the
experts, the prefinal Chinese QOLCSV was modified. Item 35 was added
to include “going to temple to worship,” and item 36 was added to
include “think quietly.” These modifications were based on cultural
suitability considerations, as “going to church” and “meditation” are not
as popular among Chinese people. The research team then finalized the
QOLCSV-C (Appendix A). The finalized QOLCSV-C and its according
translated English version were sent to the original developer for
approval before the study commencements.

Psychometric assessment (step 7)

Study setting and participants. Eligible participants were recruited from
the Affiliated Hospital of Southwest Medical University, Sichuan, China,
from June to August in 2022. The participants inclusion criteria were as
follow: (1) has completed initial curative anticancer treatment for at least
six months regardless of cancer types, stage and recurrence; (2) aged 18
years and above; (3) can read and understand Mandarin Chinese; (4)
(4)
n

(3)
n

(4) or (3)
n

I-CVI

4 2 6 1.00
5 1 6 1.00
4 2 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00

4 2 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00

elf)? 5 1 6 1.00

5 1 6 1.00
5 1 6 1.00
4 2 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00

4 2 6 1.00
4 2 6 1.00
4 2 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00

o church? 2 4 6 1.00
4 2 6 1.00
3 3 6 1.00
4 2 6 1.00
5 1 6 1.00
5 1 6 1.00
5 1 6 1.00

1.00

), “very appropriate”; (3), “appropriate”; n: number of experts; I-CVI, item level
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willing to participate in the study and sign the informed consent form;
and (5) physically, emotionally, and cognitively capable of participating
in the study. The exclusion criterionwas that a patient whowas in end-of-
life care or palliative care focusing on symptom relief as the primary
management strategy rather than curative anticancer treatment.

Sample size. According to Terwee, Bot, de Boer, van der Windt, Knol,
Dekker, Bouter and de Vet,40 the recommended sample size in instrument
validation studies is 4–10 subjects per item. Assuming the response rate is
80%, the range of sample size will be 205–512. Therefore, our sample
size 205 is sufficient for a 41-item tool, given that the response rate in this
study was 100%.

Study instruments
Demographic questionnaire. A specially designed questionnaire was

developed for this study to collect demographic data from the partici-
pants. The questionnaire included a range of information on the partic-
ipants, such as their general characteristics (age, weight, height, gender,
education level, occupation, marital status, employment, religion, sleep
quality, history of smoking and alcohol consumption) as well as their
clinical information (cancer diagnosis, cancer stage, completed anti-
cancer treatment, time since treatment completion, and comorbidity
conditions).

QOLCSV-C. Apart from the cultural adaptation, we have taken
rigorous translation procedure to ensure the accuracy in the content and
semantics before and after forward and backward translation. The
format, domains and scoring scale were unchanged after translation.
There were four domains, that is, physical well-being (item 1–8), psy-
chological well-being (item 9–26), social well-being (item 27–34), and
spiritual well-being (item 35–41). The cancer survivor can rate each
item using a 0–10 scale from 0 ¼ worst outcome to 10 ¼ best
outcome,19 where higher score indicates better QoL.19 The Chinese
version of the QOLCSV had been approved by the original developers in
the US before being used in this study.

FACT-G. The FACT-G contains 27 items measuring four domains of
QoL in cancer patients, including physical (1–7), social (8–14), emotional
(15–20), and functional well-being (21–27).41 Each item is answered using
a 5-point Likert scale ranging from 0 (not at all) to 4 (very much). The
FACT-G measures the respondents' health state over the last seven days.41

The total score of the FACT-G is calculated by adding each of the item's
scores together ranging from 0 to 108, and a higher score indicates a better
QoL.41 The Chinese version of the FACT-G has been validated with good
reliability and validity among Chinese cancer patients in mainland
China.42

Data collection. Cross-sectional data were collected by two trained
research assistants who administered the instrument to participants who
then self-reported their scores for each item. If a participant had difficulty
understanding the questions, the research assistant would provide an
unbiased explanation. Similarly, if a participant had difficulty holding a
pen due to treatment or disease, the research assistant would assist the
participant in filling out the instrument based on the self-reported scores.

Statistical analysis

Data
The data set contains 132 variables and 205 observations (cases), in

which there is one ID variable, 15 demographic variables, 25 clinical
characteristics variables, 41 QOLCSV-C items, 12 acceptability variables
of QOLCSV-C, 27 FACT-G items, one variable of time spent on FACT-G,
and 10 variables of either total or subtotal of QOLCSV-C and FACT-G.
The data analysis was conducted by using the software IBM SPSS
Statistics for Windows, Version 28.043 as well as AMOS 26 for the
structural equation modeling (SEM) in confirmatory factor analysis.44
4

Demographic characteristics
Categorical data such as age groups, gender, body mass index (BMI)

categories, marital status, religion, type of cancer, stage of cancer, edu-
cation level, employment status, occupation, smoking status, alcohol
consumption, treatment completed, and comorbidity are presented as
count and percentages. Continuous data such as age in years are pre-
sented in mean and standard deviation (SD). The number of months since
completion of anticancer treatment, and number of months of having
comorbidity are presented in median and interquartile range (IQR).

Acceptability of QOLCSV-C
The acceptability outcomes are presented in descriptive statistics.

Acceptability was assessed by measuring the data completion rate and
the time spent to complete the QOLCSV-C. Additionally, feedback from
the participants was gathered through open-ended questions regarding
whether (1) the questionnaire accurately reflected their QoL, (2) the
questionnaire was easy to fill out, (3) any items were difficult to under-
stand or too sensitive to answer, (4) the length of the questionnaire was
appropriate, (5) the font size of the questionnaire was appropriate,
and (6) they had any suggestions for improvement. Any answers to
open-ended questions were recorded.

Scale reliability
The scale reliability of QOLCSV-C is presented in terms of internal

consistency, item-total and item-subtotal correlations, and split-half
reliability. A Cronbach's alpha � 0.8 indicates an adequate internal
consistency and demonstrates strong relationships among the items of
the instrument.45 In addition, the items' correlations with its corre-
sponding subscale, other subscales, and the global scale of QOLCSV-C
were computed by Spearman's correlation analysis. A correlation
coefficient � 0.4 is considered adequate.46 The split-half reliability
(Spearman–Brown coefficient and Guttman coefficient) were computed
on data halves by splitting the items according to odd and even numbers.

Concurrent validity
The concurrent validity of QOLCSV-C was examined by calculating its

correlations with FACT-G and between their subscales. Normality tests
revealed normal distributions of QOLCSV-C's total and subtotals, but
normal distribution was not evident in FACT-G score. Hence, nonpara-
metric correlation analysis, that is, Spearman's correlations were
conducted. The correlation coefficient with an absolute value between
0.4 and 0.7 suggests a moderate correlation, and a value> 0.7 indicates a
strong correlation.47

Construct validity
Exploratory factor analysis (EFA) was conducted to explore the

number of factors explaining the items as well as the factor structure. The
factorability of correlation matrix was tested by computing the KMO
value and Bartlett's test. A KMO index larger than 0.6 and a significant
Bartlett's test result support the suitability of factor analysis.48 In EFA, the
technique employed for extracting factors was Principal Axis Factoring,
while the rotation method was Oblimin with Kaiser normalization. The
number of factors was determined by recognizing the elbow in the scree
plot plotting the factor number against eigenvalue. Pattern matrix of
loadings was reported. Items with Hoffman's complexity index49 > 1.5
were excluded from confirmatory factor analysis (CFA). In CFA, the
estimation method was maximum likelihood. A SEM plot was generated
to report the standardized solution, and the squared multiple correla-
tions. The covariances between errors terms belonging to the same factor
were identified and modeled based on the modification indices. The
cutoff of incremental fit index (IFI), comparative fit index (CFI), and
Tucker–Lewis index (TLI) were set at > 0.9; and the cutoff of root mean
square error of approximation (RMSEA) was< 0.08, which indicate good
model fit50–52. The sample size for EFA and CFA was 205.



Table 3
Demographic and clinical characteristics of the study sample (N ¼ 205).

Characteristics Categories n %

Age (years) 18–39 16 7.8
40–59 127 62.0
60–79 58 28.3
� 80 4 2.0
(Mean, SD) (55.73, 11.34)

Gender Male 96 46.8
Female 109 53.2

BMI < 18.5 21 10.2
18.5–24.9 142 69.3
25–29.9 37 18.0
� 30 5 2.4

Marital status Never married 7 3.4
Married 179 87.3
Divorced 5 2.4
Widow/Widower 14 6.8

Religion Buddhism 8 3.9
Christianism 3 1.5
Catholicism 1 0.5
No religion 191 93.2
Others 2 1.0

Education Below high school level 163 79.5
High school and above 42 20.5

Employment status Employed 41 20.0
Unemployed 109 53.2
Retired 55 26.8

Occupation Professional work 42 20.5
Labor 100 48.8
House duty 14 6.8
Office work 22 10.7
Others 27 13.2

Type of cancer Blood cancer 61 29.8
Breast cancer 52 25.4
Lung cancer 20 9.8
Liver cancer 12 5.9
Bowel cancer 29 14.1
Ovary cancer 7 3.4
Esophageal cancer 6 2.9
Nasopharynx cancer 6 2.9
Bladder cancer 4 2.0
Pancreas cancer 4 2.0
Spleen cancer 1 0.5
Prostate cancer 1 0.5
Stomach cancer 2 1.0

Stage of cancer I 4 2.0
II 32 15.6
III 42 20.5
IV 83 40.5
Nonstaged 44 21.5

Completed treatment
(one or more)

Chemotherapy 190 92.7
Radiotherapy 29 14.1
Surgery 102 49.8
Immunotherapy 34 16.6
Endocrine therapy 3 1.5
Targeted therapy 62 30.2
Months since completion
(median, IQR)

(17, 27)

Comorbidity Yes 90 43.9
No 115 56.1
Duration in months
(median, IQR)

(0, 60)

Comorbidity types
(n ¼ 95)

Hypertension 48 50.5
Diabetes 24 25.3
Hepatitis 19 20.0
Cardiac disease 3 3.2
Stroke 1 1.1

Smoke Never smoke 126 61.5
Previous smoker 68 33.2
Current smoker 11 5.4

Alcohol drinking Never drink 120 58.5
Drinking in the past 82 40.0
Drinking at present 3 1.5

BMI, body mass index; SD, standard deviation; IQR, interquartile range.
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Floor and ceiling effects analysis
Floor and ceiling effects on the items of QOLCSV-C were counted and

calculated in term of the percentage of individuals who have given either
the lowest score (0) or the highest score (10) for an item. The percentages
of individuals who acquired a zero in the total score or the full mark on
the QOLCSV-C were computed also. The cutoff of the percentage was set
at 15%40 above which a floor or ceiling effect might have impact on the
item's capability in discriminating between the individuals.

Discriminant performance
We investigated the discriminant performance of several selected

variables which could demonstrate significant difference in the QoL
among cancer survivors as measured by the QOLCSV-C. The variables are
identified from the literature, which suggests that education levels,53,54

cancer treatment protocols,55 BMI,55 physical symptoms,56,57 family in-
come,53 and employment status54,58 are the associated factors affecting
QoL of cancer survivors. We compared the mean ranks of the QOLCSV-C
between categories of each variable by using Kruskal Wallis H test. To
adjust the p value for multiple comparisons, we adopted a more stringent
significance level (α¼ 0.001) for this test. Mean and SD of the QOLCSV-C
in each variable category are presented.

Results

Participants

In total, 205 participants participated in this study, with a balanced
male (46.8%) to female (53.2%) ratio. The mean age of the participants
was 56 years (SD ¼ 11.3). Nearly 70% of them had a BMI within normal
range (18.5–24.9). A majority of the participants are married (87.3%),
have no religious belief (93.1%), received education lower than high
school level (79.5%) and were not employed (80.0%). A wide variety of
cancer types was noted, and the top three were blood cancer (29.7%),
breast cancer (25.4%), and bowel cancer (14.1%). More than 60% of
them were at Stage III or IV. A majority of the participants (92.7%, n ¼
190) had completed chemotherapy. The median number of months
since the completion of the initial curative anticancer treatment was 17
months (IQR ¼ 27). Above 40% of the participants had comorbidities,
in which the most common types are hypertension, diabetes, and hep-
atitis. Approximately 60% of them never smoke or drink. The partici-
pants’ social-demographic and clinical characteristics are presented in
Table 3.

Acceptability of QOLCSV-C

All participants completed the QOLCSV-C questionnaire (n ¼ 205),
and there were no missing data. Time spent to complete the ques-
tionnaire ranged from 4 to 16 min (mean ¼ 10.0, SD ¼ 2.7). All par-
ticipants stated that all items were easy to understand, and the font size
and the layout were appropriate and easy to read. A vast majority of
them (n ¼ 203, 99.0%) thought that the length of the questionnaire
was appropriate, despite two participants commented that it was a bit
long. Only one participant reflected that it was a bit embarrassing to
answer item 33 “Is your sexuality impacted by your illness?” Almost all
participants felt the questionnaire was easy to complete (n ¼ 201,
98.0%), and agreed that the questionnaire can reflect their QoL (n ¼
195, 95.1%). The overall acceptability of QOLCSV-C is satisfactory.

Scale reliability

The overall internal consistency of the QOLCSV-C is satisfactory
(Cronbach's alpha ¼ 0.888) (Table 4). Regarding its original subscales,
the internal consistency of Psychological Well-being is excellent (α ¼
0.898), while the result of Physical Well-being (α ¼ 0.722) and Social
Well-being (α ¼ 0.699) are acceptable. However, the internal consis-
tency of Spiritual Well-being is lower than expected (α ¼ 0.356). The
5

results of internal consistencies of the factors recognized in EFA are
consistent with the internal consistencies of the original domains



Table 4
Internal consistency (Cronbach's alpha) of the QOLCSV-C.

α αs n

Original domain
Psychological well-being 0.898 0.895 18
Physical well-being 0.722 0.723 8
Spiritual well-being 0.356 0.435 7
Social well-being 0.699 0.713 8
Overall 0.888 0.889 41
Factor from EFA
1 0.883 0.878 17
2 0.781 0.792 10
3 0.347 0.420 8
4 0.742 0.755 6
Overall 0.888 0.889 41

α, Cronbach's alpha; αs, based on standardized items; n, number of items;
EFA, exploratory factor analysis; QOLCSV-C, Chinese version of the Quality of
Life Patient/Cancer Survivor Version.
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despite different groupings of the items to an extent. Yet the split-half
reliability was excellent (Spearman–Brown Coefficient ¼ 0.918, Gutt-
man coefficient ¼ 0.916).

Overall, the items of each subscale of QOLCSV-C have stronger cor-
relations with their corresponding subscales than their correlations with
other subscales (Table 5). Most of the items are having moderate to
strong correlations with the global scale of QOLCSV-C. That being said,
the Q7 “Menstrual changes or fertility” has weak correlations with all
Table 5
Item correlations with each original subscale of QOLCSV-C and the global scale.

Item Physical (Q1-8) Psychological (Q9-26)

Q1 0.718 0.411
Q2 0.686 0.372
Q3 0.624 0.360
Q4 0.660
Q5 0.460
Q6 0.512
Q7
Q8 0.653 0.389
Q9 0.419 0.495
Q10 0.449 0.467
Q11 0.318
Q12 0.395 0.479
Q13 0.308 0.432
Q14 0.317
Q15 0.479
Q16 0.313
Q17 0.564
Q18 0.609
Q19 0.698
Q20 0.738
Q21 0.386 0.681
Q22 0.348 0.713
Q23 0.303 0.822
Q24 0.336 0.801
Q25 0.336 0.840
Q26 0.353 0.820
Q27 0.523
Q28 0.341 0.330
Q29 0.496
Q30
Q31
Q32 0.380
Q33 0.304 0.540
Q34 0.349
Q35
Q36
Q37 �0.509
Q38 0.496
Q39
Q40
Q41 0.321

The coefficients are Spearman's rho. Coefficients smaller than 0.3 in absolute va
All presented coefficients are statistically significant with P < 0.001. QOLCSV-C, Chi
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subscales as well as the global scale. The Q37 “How much has your
spiritual life changed as a result of your cancer diagnosis?” does not show
an expected correlation with the subscale of Spiritual Well-being, but it
has moderate negative correlations with Psychological and Social
Well-being. The Q38 “How much uncertainty do you feel about your
future?”, in contrast, has moderate positive correlations with Psycho-
logical and Social Well-being. These findings might partly explain the
low internal consistency of the Spiritual Well-being subscale.

Moreover, eight items have weak correlations with the global scale.
They are Q5 “Constipation,” Q7 “Menstrual changes or fertility,” Q14
“How is your present ability to concentrate or to remember things?” Q16
“Has your illness or treatment caused changes in your appearance?” Q31
“To what degree has your illness and treatment interfered with your
employment?” Q35 “How important to you is your participation in
religious activities such as praying, going to church?” Q36 “How
important to you are other spiritual activities such as meditation?” and
Q39 “To what extent has your illness made positive changes in your life?”
However, except Q7, the rest of these items are having moderate to
strong correlations with their corresponding subscales.
Concurrent validity

The results of correlation analysis suggest an overall concurrent
validity of QOLCSV-C (Table 6). First, a strong correlation is observed
between the overall QOLCSV-C and the FACT-G (ρ ¼ 0.765, P < 0.001).
Social (Q27-34) Spiritual (Q35-41) Global

0.524
0.450
0.469
0.378

0.309

0.495
0.520
0.495

0.307 0.326
0.485
0.465

0.481

0.478 0.490
0.348 0.551
0.408 0.644
0.455 0.680
0.528 0.710
0.447 0.669
0.525 0.727
0.501 0.719
0.519 0.745
0.531 0.740
0.633 0.542
0.460 0.410
0.686 0.563
0.541 0.301
0.561
0.505 0.439
0.622 0.601
0.478 0.438

0.374
0.537

�0.410 �0.465
0.411 0.505

0.603
0.713 0.308
0.670 0.389

lue are suppressed. Bold coefficients belong to their corresponding subscale.
nese version of the Quality of Life Patient/Cancer Survivor Version.



Table 6
Spearman's correlations between QOLCSV-C and FACT-G and their original subscales.

Q-Total F-Total Q-Physical Q-Psychological Q-Social Q-Spiritual F-Physical F-Social/Family F-Emotional F-Functional

Q-Total 1
F-Total 0.765 *** 1
Q-Physical 0.633 *** 0.524 *** 1
Q-Psychological 0.922 *** 0.676 *** 0.449 *** 1
Q-Social 0.744 *** 0.622 *** 0.321 *** 0.613 *** 1
Q-Spiritual 0.192 ** 0.111 0.024 0.084 �0.079 1
F-Physical 0.708 *** 0.810 *** 0.628 *** 0.594 *** 0.549 *** 0.107 1
F-Social/Family 0.332 *** 0.573 *** 0.211 ** 0.250 *** 0.368 *** 0.032 0.313 *** 1
F-Emotional 0.700 *** 0.782 *** 0.386 *** 0.715 *** 0.555 *** 0.020 0.618 *** 0.262 *** 1
F-Functional 0.499 *** 0.767 *** 0.338 *** 0.413 *** 0.372 *** 0.207 ** 0.488 *** 0.360 *** 0.411 *** 1

Q, QOLCSV-C; F, FACT-G; QOLCSV-C, Chinese version of the Quality of Life Patient/Cancer Survivor Version; FACT-G, the Functional Assessment of Cancer Therapy-
General. **P < 0.01, ***P < 0.001.
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With regards the subscales, the Physical Well-being of QOLCSV-C has a
strong correlation with the Physical Well-being of FACT-G (ρ¼ 0.628, P<

0.001). The Psychological Well-being of QOLCSV-C has a strong correla-
tion with the EmotionalWell-being of FACT-G (ρ¼ 0.715, P< 0.001). The
SocialWell-being of QOLCSV-C demonstrated amoderate correlationwith
the Social/FamilyWell-being of FACT-G (ρ¼ 0.368, P< 0.001). However,
the Spiritual Well-being of QOLCSV-C has weaker correlations with other
subscales than the other subscales have. The Functional Well-being of
the FACT-G revealed moderate correlations with the Physical (ρ ¼ 0.338,
P < 0.001), Psychological (ρ ¼ 0.413, P < 0.001), and Social Well-being
(ρ ¼ 0.372, P < 0.001) subscales in QOLCSV-C.

Construct validity

The factorability of the correlation matrix of QOLCSV-C was excellent
(KMO¼ 0.852, Bartlett's chi-sq¼ 4600 (df¼ 820, P< 0.001). In EFA, the
rotation converged in 15 iterations. Scree plot of the factor number
against eigenvalue supported a four-factor solution (Fig. 1). The pattern
matrix showed the regression coefficients (factor loadings) of each item
onto the factors (Table 7). An item was assigned to a factor to which the
absolute value of the loading is the maximum. The number of items
which has complexity index lower than 1.5 was 23. The structural and
measurement model for CFA (Fig. 2) was constructed based on the results
from EFA. After allowing five covariances between error terms based on
modification indices, the final model fit in CFA was excellent (chi-sq/df
¼ 340/219 ¼ 1.55) (P < 0.001), IFI ¼ 0.948, TLI ¼ 0.94, CFI ¼ 0.948,
RMSEA ¼ 0.052 (90% CI ¼ [0.041–0.063])).
Fig. 1. Scree plot plotting number
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In CFA, the items of factor 1 are related to the experience of having
cancer, including fears of recurrence, second cancer, metastasis, and
future diagnostic tests. They also address the distress caused by cancer
treatments, the initial diagnosis, and the impact on family members.
There are also items about the level of uncertainty regarding the future,
interference with employment, and cognitive abilities. Overall, the items
aim to assess the sources of psychological distress and impact of cancer
on the survivors.

In factor 2, the items relate to the physical symptoms and overall
physical health of a survivor who had cancer. The items include fatigue,
changes in sleep patterns and appetite, aches or pain, nausea, and a rating
of the overall physical health. Additionally, there is an item regarding
how difficult it is for the survivor to cope with the cancer and treatment
on a given day. These items aim to assess the physical well-being and the
impact of cancer and its treatment on the survivor's daily life.

Factor 3 consisted of two items in which one item asks about positive
changes resulting from the cancer. However, the definition of positive
change is nonspecific in the item as no examples were given. Another
item relates specifically to women and asks about any menstrual changes
or fertility issues resulting from cancer. But this item has only weak
negative association with factor 3. Factor 3 has weak negative correlation
with the other factors.

Factor 4 addresses different aspects of a survivor's life that may be
impacted by the cancer. The first item asks about the level of happiness
the survivor feels, which can provide insight into emotional well-being.
The second item pertains to the amount of support received from
others, specifically whether it is sufficient to meet his/her needs, which
of factors against eigenvalues.



Table 7
Pattern matrix of exploratory factor analysis for QOLCSV-C.

Items DOM Pattern matrix FTR HCI

1 2 3 4

Q25 Psy 0.831 0.022 �0.116 �0.094 1 1.07
Q24 Psy 0.814 0.043 �0.104 �0.023 1 1.04
Q23 Psy 0.805 0.002 �0.145 �0.112 1 1.10
Q26 Psy 0.795 0.055 �0.119 �0.084 1 1.08
Q19 Psy 0.645 0.183 0.150 0.104 1 1.33
Q18 Psy 0.616 0.127 0.178 0.132 1 1.36
Q20 Psy 0.607 0.121 0.143 �0.096 1 1.25
Q27 Soc 0.574 �0.023 �0.055 �0.009 1 1.02
Q21 Psy 0.553 0.167 0.191 �0.184 1 1.69
Q22 Psy 0.495 0.102 0.153 �0.312 1 2.02
Q34 Soc 0.485 0.099 0.125 0.181 1 1.52
Q38 Spi 0.482 0.007 �0.100 �0.177 1 1.36
Q17 Psy 0.455 0.009 �0.196 �0.242 1 1.94
Q31 Soc 0.404 �0.159 �0.079 0.086 1 1.49
Q33 Soc 0.370 0.147 0.011 �0.332 1 2.31
Q14 Psy 0.292 0.050 0.082 0.037 1 1.25
Q37 Spi �0.438 �0.139 0.157 0.123 1 1.66
Q1 Phy 0.096 0.645 �0.045 �0.015 2 1.06
Q4 Phy 0.031 0.610 �0.001 0.186 2 1.19
Q2 Phy 0.036 0.576 �0.016 �0.070 2 1.04
Q8 Phy �0.024 0.561 0.057 �0.267 2 1.46
Q3 Phy 0.102 0.545 �0.107 0.002 2 1.15
Q9 Psy 0.182 0.476 0.103 �0.047 2 1.41
Q10 Psy �0.033 0.437 0.167 �0.340 2 2.22
Q6 Phy 0.062 0.426 �0.007 0.059 2 1.08
Q5 Phy �0.140 0.374 �0.055 �0.159 2 1.71
Q16 Psy 0.145 0.183 �0.129 0.006 2 2.75
Q40 Spi 0.289 �0.235 0.787 �0.289 3 1.77
Q41 Spi 0.306 �0.059 0.683 �0.198 3 1.59
Q39 Spi �0.082 0.009 0.561 0.231 3 1.38
Q36 Spi �0.047 0.103 0.348 0.170 3 1.70
Q15 Psy 0.116 0.270 0.340 �0.332 3 3.14
Q35 Spi �0.091 �0.010 0.138 0.116 3 2.73
Q7 Phy 0.054 0.017 �0.223 0.033 3 1.18
Q30 Soc 0.274 �0.066 �0.391 �0.128 3 2.11
Q11 Psy �0.025 �0.028 0.063 �0.612 4 1.03
Q28 Soc �0.056 0.077 �0.081 �0.601 4 1.09
Q32 Soc 0.043 0.192 �0.042 �0.513 4 1.31
Q12 Psy 0.014 0.398 0.142 �0.420 4 2.23
Q29 Soc 0.285 0.081 �0.116 �0.394 4 2.13
Q13 Psy 0.117 0.251 0.260 �0.322 4 3.16

DOM: the original domains were from the US version. FTR: an item is assigned
to a factor to which the absolute value of the loading is the maximum. HCI,
Hoffman's complexity index (n¼ 205); QOLCSV-C, Chinese version of the Quality
of Life Patient/Cancer Survivor Version.
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can indicate the survivor's level of social support. Finally, the third item
asks about the extent to which the cancer and its treatment have inter-
fered with the survivor's activities at home, which can help assess the
practical impact of the cancer on daily life. Overall, these items aim
to capture the psychosocial and familial implications of cancer on a
survivor's life.
Floor and ceiling effects

Almost 70% of the items of the QOLCSV-C might have been influ-
enced by the ceiling effect (68.3%), and around one fourth of the items
could be impacted by the floor effect (24.4%) (Table 8). More than 78%
of the items are subject to either one of the effects, and around 15% of the
items are free from these effects. The remaining 7% of the items
demonstrated both effects. Overall, none of the individuals obtained a
zero or full mark on the QOLCSV-C.
Discriminant performance

From the results, the most important variables which show significant
difference in QOLCSV-C score between categories are the six variables
with all P < 0.001. Specifically, a good sleep quality, less pain, less
8

fatigue, less nausea sensation, better physical health, and less financial
burden are associated with better QoL in terms of the mean scores of
QOLCSV-C. Several other variables show marginal significance such as
employment (P¼ 0.002), surgery need (P¼ 0.009), and support from the
others (P ¼ 0.002). The retired population, no need for surgery, and
better support from the others are associated with better QoL (Table 9).

Discussion

The aim of this study was to translate the QOLCSV into Chinese and
conduct cross-cultural adaptation in terms of investigating its accept-
ability and content validity, then to examine its concurrent validity with
FACT-G and internal consistency. Item-total and item-subtotal correla-
tions were also computed. The factor structure was explored. In addition,
some explorative analyses were done to understand the items' floor and
ceiling effects, as well as the discriminant performance of selected vari-
ables in discriminating between QoL levels. Based on the statistical re-
sults, the Chinese version of QOLCSV, that is, QOLCSV-C has attained an
excellent acceptability. A vast majority of the participants agreed that the
items were easy to understand, appropriate, and reflecting their QoL. In
addition, the CVI computed from the experts' input was perfect. The
concurrent validity of QOLCSV-C was satisfactory overall. And the in-
ternal consistency of the global scale of QOLCSV-C was excellent. Most of
the items demonstrated moderate to strong correlations with the
QOLCSV-C total. In factor analysis, a four-factor solution was identified
although items in the factors showed a mix of original domains, and 23
items were more distinctively loading on single factor. A concise model
showed a good fit given that certain covariances were allowed between
error terms. Regarding the floor and ceiling effect, although 85% items
are subject to either one or both according to the 15% cutoff in all
participants, the data distribution of the QOLCSV-C total roughly follows
normal distribution, and no participant scored a zero or full mark on the
instrument. Therefore, the QOLCSV-C total can discriminate between
individuals’ QoL. Our results also reveal several important variables such
as sleep quality, pain, fatigue, nausea, physical health, and financial
burden which demonstrated significant between-group differences in the
QoL score. These significant associations are also consistent with the
previous reports in the literature. Overall, our results support the validity
and reliability of the QOLCSV-C.

Yet, the results in the present study point to several future research
directions. We observed that the internal consistency of the Spiritual
Well-being subscale was low, and two out of seven items of this subscale
have only weak correlations with it in the QOLCSV-C. Furthermore, the
Spiritual Well-being shows weak correlations with the total and subtotals
of QOLCSV-C as well as FACT-G. In the original study, the item groupings
were derived from a theoretical framework.19 The original study has
conducted a PCA which revealed nine “factors” (principal components).
However, details of the PCA and explanations of the inconsistency
between the theoretical framework and the component structure were
unclear. Following the EFA conducted in the present study, we found that
the internal consistency of factor 3 was poor, comprising 5 items of
Spiritual Well-being and another three. In factor 3, only two items
showed a complexity index lower than 1.5. And in CFA only item 39 “To
what extent has your illness made positive changes in your life?” was
strongly loading on factor 3, which has weak negative correlations
with other factors. Therefore, the perceived positive change in life due to
cancer might not have associations with perceived physical and
psychosocial well-being. Overall, the construct of spiritual well-being
remains not well understood given the items in the original scale and
the translated scale.

We cannot rule out some study limitations such as the cultural factor
could have impacts on the interpretation of items, and the potential
change in the conceptualization of spiritual well-being over decades.
Intensive qualitative studies are required to explore the meaning of
spiritual well-being in a culture. Regarding the number analyzed in factor
analysis, our EFA and CFA worked on the same sample (n ¼ 205), which



Table 8
Item score percentiles, and the floor and ceiling effects of the items in QOLCSV-C.

Item Percentile Floor effect Celling effect Floor Ceiling Effect

25th 50th 75th % % > 15% > 15%

Q1 4.5 8 10 6.3 44.9 No Yes Either one
Q2 3.5 8 10 10.7 43.9 No Yes Either one
Q3 5 10 10 4.9 50.7 No Yes Either one
Q4 2 7 10 13.2 37.6 No Yes Either one
Q5 7 10 10 4.4 70.2 No Yes Either one
Q6 8.5 10 10 3.9 73.7 No Yes Either one
Q7 5 10 10 4.9 67.3 No Yes Either one
Q8 4 5 7.5 5.9 3.9 No No None
Q9 5 7 9.5 1.5 24.9 No Yes Either one
Q10 5 6 8 3.4 5.4 No No None
Q11 8 10 10 1.0 54.1 No Yes Either one
Q12 6 8 10 2.4 34.1 No Yes Either one
Q13 6 8 9 1.0 21.5 No Yes Either one
Q14 3 5 6.5 12.7 2.0 No No None
Q15 5 6 7 2.0 2.0 No No None
Q16 0.5 3 8 24.9 16.6 Yes Yes Both
Q17 3 5 8 5.9 16.1 No Yes Either one
Q18 1 2 5 22.9 6.8 Yes No Either one
Q19 1 3 5 15.1 4.9 Yes No Either one
Q20 3.5 5 8 6.8 15.6 No Yes Either one
Q21 3 6 8 5.4 20.0 No Yes Either one
Q22 7 9 10 0.5 48.3 No Yes Either one
Q23 3 7 10 7.3 33.2 No Yes Either one
Q24 2.5 7 10 9.3 32.7 No Yes Either one
Q25 2 5 10 14.6 30.2 No Yes Either one
Q26 2 5 10 14.6 30.7 No Yes Either one
Q27 0 2 4 40.0 2.9 Yes No Either one
Q28 8 10 10 0.5 50.2 No Yes Either one
Q29 4 7 10 4.9 38.5 No Yes Either one
Q30 4 10 10 3.9 52.2 No Yes Either one
Q31 0 3 10 34.6 33.7 Yes Yes Both
Q32 4 8 10 5.9 42.0 No Yes Either one
Q33 4.5 8 10 2.0 44.9 No Yes Either one
Q34 0 0 2 60.0 2.9 Yes No Either one
Q35 0 0 0 80.0 2.4 Yes No Either one
Q36 0 2 5 46.3 2.4 Yes No Either one
Q37 3 5 6 11.2 1.5 No No None
Q38 1.5 5 8 15.6 21.5 Yes Yes Both
Q39 0 4 7 30.7 3.4 Yes No Either one
Q40 5 8 9 1.0 13.7 No No None
Q41 5 8 9 1.5 18.5 No Yes Either one

%: the percentage of individuals who have scored the lowest (0) or the highest (10) in an item. QOLCSV-C, Chinese version of the Quality of Life Patient/Cancer Survivor
Version.

Fig. 2. The SEM plot of the standardized regression weights (on arrows), correlations between factors, and between error terms (on double arrows), as well as squared
multiple correlations for the items (on boxes) (N ¼ 205). SEM, structural equation modeling.
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Table 9
Discriminant performance of demographic and clinical variables on QOLCSV-C total score.

Variable Category QOLCSV-C
Mean rank

QOLCSV-C
Mean (SD)

Ha P

Gender Male (n ¼ 96) 107.92 242.75 (58.04) 1.240 0.265
Female (n ¼ 109) 98.67 236.10 (49.32)

Age (years) � 30 (n ¼ 6) 90.75 231.33 (56.91) 1.811 0.404
31-59 (n ¼ 137) 99.85 236.03 (55.31)
� 60 (n ¼ 62) 111.15 239.21 (53.55)

BMI (kg/m2) � 18.5 (n ¼ 21) 65.64 201.57 (55.25) 11.266 0.010
18.6–24.9 (n ¼ 142) 105.20 241.65 (53.49)
25.0–29.9 (n ¼ 37) 110.50 247.16 (47.39)
� 30.0 (n ¼ 5) 114.90 269.20 (23.45)

Marital status Never married (n ¼ 7) 104.29 243.71 (56.67) 0.714 0.870
Married (n ¼ 179) 102.97 239.06 (52.90)
Divorced (n ¼ 5) 83.60 221.00 (62.82)
Widowed (n ¼ 14) 109.64 245.50 (61.64)

Education level Illiterate (n ¼ 12) 117.21 253.17 (39.89) 15.156 0.010
Primary school (n ¼ 73) 91.42 228.88 (49.22)
Middle school (n ¼ 78) 118.73 254.54 (50.00)
High school or occupation training (n ¼ 22) 107.55 238.55 (62.22)
Diploma (n ¼ 13) 68.73 208.38 (64.70)
Bachelor degree or above (n ¼ 7) 73.50 211.71 (61.93)

Employment Employed (n ¼ 41) 114.33 248.73 (52.04) 12.773 0.002
Unemployed (n ¼ 109) 89.30 226.61 (51.98)
Retired (n ¼ 55) 121.70 257.11 (53.55)

Cancer stage I (n ¼ 4) 92.50 235.5 (48.80) 6.093 0.192
II (n ¼ 32) 105.78 242.59 (57.73)
III (n ¼ 42) 92.18 229.71 (50.79)
IV (n ¼ 83) 98.42 234.73 (55.29)
Nonstaged (n ¼ 44) 120.90 254.61 (53.55)

Time since Initial treatment completion � 12 months (n ¼ 77) 111.70 247.79 (52.01) 2.817 0.244
13–60 months (n ¼ 111) 98.55 234.58 (55.052)
� 61 months (n ¼ 17) 92.53 230.65 (47.95)

Surgery Yes (n ¼ 102) 92.08 228.27 (54.08) 6.876 0.009
No (n ¼ 103) 113.81 250.05 (51.01)

Chemotherapy Yes (n ¼ 190) 104.14 240.41 (52.56) 1.240 0.265
No (n ¼ 15) 88.53 224.13 (65.03)

Comorbidity Yes (n ¼ 90) 111.48 247.72 (52.37) 3.280 0.070
No (n ¼ 115) 96.37 232.56 (53.8)

Alcohol drinking Never drink (n ¼ 120) 95.73 232.72 (51.71) 5.183 0.075
Previously drinking (n ¼ 82) 112.14 247.55 (55.55)
Currently drinking (n ¼ 3) 144.00 271.33 (38.59)

Smoke Never smoke (n ¼ 126) 94.41 231.58 (52.51) 7.069 0.029
Previous smoker (n ¼ 68) 115.47 250.46 (54.24)
Current smoker (n ¼ 11) 124.32 257.18 (48.76)

Sleep quality Poor (n ¼ 64) 81.91 218.52 (55.79) 17.876 < 0.001
Average (n ¼ 67) 99.60 235.96 (47.38)
Good (n ¼ 74) 124.32 260.07 (49.71)

Pain (Out of 10) � 3 (n ¼ 36) 52.88 192.50 (45.87) 49.621 < 0.001
4-6 (n ¼ 34) 74.63 215.47 (43.57)
� 7 (n ¼ 135) 123.51 257.65 (47.72)

Fatigue (Out of 10) � 3 (n ¼ 38) 57.96 195.24 (50.28) 50.255 < 0.001
4-6 (n ¼ 38) 72.37 212.18 (47.38)
� 7 (n ¼ 129) 125.29 260.13 (44.26)

Nausea (Out of 10) � 3 (n ¼ 22) 57.18 195.05 (50.63) 23.041 < 0.001
4-6 (n ¼ 17) 68.94 202.71 (57.96)
� 7 (n ¼ 166) 112.56 248.81 (49.03)

Constipation (Out of 10) � 3 (n ¼ 28) 74.18 210.50 (55.13) 8.882 0.012
4-6 (n ¼ 17) 92.41 228.71 (56.85)
� 7 (n ¼ 160) 109.71 245.36 (51.41)

Physical health (Out of 10) � 3 (n ¼ 50) 63.52 200.48 (54.39) 46.790 < 0.001
4-6 (n ¼ 80) 96.44 234.33 (46.64)
� 7 (n ¼ 75) 136.32 270.25 (44.60)

Financial burden (Out of 10) � 3 (n ¼ 16) 93.20 230.10 (50.50) 32.887 < 0.001
4-6 (n ¼ 17) 134.79 267.94 (41.29)
� 7 (n ¼ 172) 174.59 306.69 (36.94)

Support from others (Out of 10) � 3 (n ¼ 7) 73.43 213.29 (46.45) 12.700 0.002
4-6 (n ¼ 15) 55.43 197.27 (57.85)
� 7 (n ¼ 183) 108.03 243.64 (51.92)

a H: Kruskal Wallis H statistics. QOLCSV-C, Chinese version of the Quality of Life Patient/Cancer Survivor Version; BMI, body mass index.
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have the same data distributions between methods of factor analysis.
After EFA, the CFA can work on an external data source as an external
validation. But if there is only a single data source, the dataset can be
randomly split into subsets for EFA and CFA, respectively. The data
10
distributions between subsets will be similar, therefore the results of EFA
and CFA will not be biased by different data distributions between sub-
sets. Yet, a subset has a smaller sample size which can be less ideal for
either method of factor analysis, particularly when the sample size of the
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dataset is small. Furthermore, data coming from the same source cannot
exclude source bias. Therefore, we recognized the limitations such as a
sample size of 205 and nonrandom sampling might not be representative
of the population. We suggested that multinational studies should be
conducted with better sampling strategies, such as using different data
sources to validate the model in EFA and CFA.

Our study outcomes bring another main future direction in research.
If the results of QOLCSV-C are aimed to be compared across sex groups,
each item should be nonsex specific. Otherwise, developing a sex specific
instrument can be a future direction. In the present study, Q7 “Menstrual
changes or fertility” has weak correlations with all subscales as well as
the global scale of QOLCSV-C. As half of the sample were males, and the
median age of the sample was 55 which is within the age range of
menopause, the Q7 was applicable to roughly one fourth of the sample
only. This nonapplicable item needs consideration in the future study.

The results in this study also shed light on the need to further validate
the factor structure of FACT-G in Chinese. In the present study, FACT-G
was chosen to be an instrument for the investigation of the concurrent
validity of QOLCSV-C. Several subscales of QOLCSV-C were having
moderate to strong correlations with the corresponding subscales in
FACT-G, and the Functional Well-being of FACT-G are having moderate
correlations with all subscales of QOLCSV-C except Spiritual Well-being.
These results indicate that the Functional Well-being may not be a
distinct factor, which is clearly separated from the other three factors of
FACT-G in this study of the Chinese sample. A previous study has ever
presented a five-factor solution of 1262 patients in Hong Kong59

although the factorability of the correlation matrix is unclear. Further
research is required on the factor structure of FACT-G in the Chinese
population and its association with QOLCSV-C.

Finally, the identification of the strong predictors of QoL score
deserves an independent line of study in the future. In this study,
although we have identified six variables, that is, sleep quality, pain,
fatigue, nausea, physical health, and financial burden, which show sig-
nificant differences in the QOLCSV-C score between categories, which
are consistent with literature60–66, other variables that were deemed
associated with QoL are not significant in our results. The heterogeneity
of the samples in different studies might contribute to the differences.
The important variables identified in the previous studies perhaps highly
depend on the context of the study, the sample characteristics, the time as
well as the variables selected. Also, the measurement tool of QoL can be
different. Therefore, part of the previous results could not be replicated in
the present study. In-depth research in finding strong predictors of QoL
among cancer survivors can be conducted in systematic scoping reviews,
surveys, as well as longitudinal studies.

Implications for practice

The present study showed that the QOLCSV-C is a reliable and valid
tool and is highly acceptable by the Chinese cancer survivors. As it is
user-friendly and appropriate in length, the QOLCSV-C can be utilized by
the clinicians in hospital or community setting to measure QOL among
cancer survivors over time, as evidence for QoL change with or
without intervention. It can also be utilized in healthcare research for
quality improvement. Most importantly, the QOLCSV-C can be utilized in
a broad range of cancer survivors as early as six months after the
completion of their initial curative anticancer treatment.

Conclusions

Our study demonstrated the excellent overall validity and reliability
of the QOLCSV-C in terms of concurrent validity, content validity,
internal consistency, item-total correlations, discriminant performance
and acceptability. These results support the future use of QOLCSV-C to
measure QoL among Chinese cancer survivors. Our findings also open
several lines of research directions which need researchers’ attention.
The factor structure of QOLCSV-C and FACT-G in different populations
11
requires further study. Another direction can be the development of
gender universal or specific instrument. Furthermore, the exploration of
the most important predictors of QoL for cancer survivors should be
continued. With new research results, the QOLCSV-C can be further
modified into a concise, sensitive, and cost-effective measurement tool of
QoL for cancer survivors.
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