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ABSTRACT
Objectives Women with breast cancer have different 
needs that are various in perceived importance and 
satisfaction. This study aimed to examine the relationship 
among perceived needs satisfaction, perceived needs 
importance with health- related quality of life (HRQoL) 
in women with breast cancer and determine the 
intermediary role of perceived needs importance in the 
relationship between perceived needs satisfaction and 
HRQoL.
Design Cross- sectional design.
Setting Two tertiary level hospitals in Shaanxi Province, 
China.
Participants Women newly diagnosed with breast cancer 
were recruited.
Outcome measures The Needs Self- Rating Questionnaire 
for Breast Cancer and the Medical Outcomes Study 
36- item Short- Form Health Survey V. 2.0 were used for 
data collection regarding perceived needs satisfaction, 
perceived needs importance and HRQoL.
Results A total of 359 valid questionnaires were 
collected. The perceived needs importance was negatively 
associated with physical component summary (PCS) 
(b=−0.067, p=0.024) and mental component summary 
(MCS) (b=−0.185, p<0.001). On the contrary, perceived 
needs satisfaction was positively associated with 
PCS (c′=0.005, p=0.843), although not statistically 
significant. Perceived needs satisfaction was positively 
associated with MCS (c′=0.194, p<0.001) and perceived 
needs importance (a=0.458, p<0.001). Furthermore, 
the perceived needs importance suppressed the 
relationship between perceived needs satisfaction and 
PCS (a*b=−0.031; 95% CI −0.058 to –0.004) and the 
relationship between perceived needs satisfaction and 
MCS (a*b=−0.085; 95% CI −0.138 to –0.043).
Conclusion For women with breast cancer, higher 
perceived needs satisfaction is associated with higher 
HRQoL. However, higher perceived needs importance 
would be conversely associated with lower HRQoL by 
suppressing the positive association of perceived needs 
satisfaction with HRQoL. Healthcare providers should pay 
more attention to those who have high perceived needs 
importance but low perceived needs satisfaction and fulfil 
the important needs.

BACKGROUND
Breast cancer ranks first in incidence rate 
and second in mortality rate globally.1 In 
China, breast cancer accounts for 22.3% of 
all new cancer cases and 13.8% of all cancer 
deaths in female population, reflecting a 
rapidly increasing trend since 1990s.2 3 The 
treatment of breast cancer primarily involves 
surgery and adjuvant therapy, which results in 
patients’ physical and psychosocial problems, 
such as lymphoedema, hair loss, fatigue, 
depression and anxiety, thereby leading to 
a significant impairment in health- related 
quality of life (HRQoL) of women with breast 
cancer.4 Therefore, the gap between actual 
health status and optimal HRQoL needs 
should be addressed, and it can be viewed 
from the perspective of satisfaction and 
importance.

Perceived needs satisfaction reflects the 
perceived degree to which general health-
care needs and condition- specific need are 
met,5 reflecting the service quality of health-
care system. HRQoL is an outcome that 
has been frequently studied and previous 
findings support the association between 
higher perceived needs satisfaction and 
better HRQoL in patients with cancer.6–8 If 
patients are satisfied with their healthcare, 
and they perceive that their symptoms or 
sufferings have been alleviated by healthcare 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ First study to explore the suppression effect of 
perceived needs importance in the relationship 
between perceived needs satisfaction and health- 
related quality of life.

 ⇒ The cross- sectional design cannot prove causality 
accurately.

 ⇒ Convenience sampling method might cause selec-
tion bias.
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professionals, then they may have a better health status. 
However, the influence of perceived needs satisfaction 
on the quality of life might be affected by the perceived 
importance of each need by the patients.9

The perceived importance of needs indicates the value a 
person attaches to the outcome of fulfilling such needs.10 
Identifying the important needs of patients with breast 
cancer is an essential step towards providing tailored 
supportive care and optimising resources allocations.5 
Better care service from healthcare providers usually 
results in higher needs satisfaction, which might make 
patients attach more importance to the corresponding 
need as medical staff emphasise on such needs. Studies 
also showed that higher perceived needs satisfaction 
is related with better health.6–8 In contrast, a study has 
shown that higher perceived needs importance is asso-
ciated with higher anxiety scores and poorer functional 
status,11 which indicates that perceived needs importance 
might affect the internal mechanism between perceived 
needs satisfaction and health status that are not clear.

According to Costanza and colleagues,9 the contribu-
tion of each fulfilled need to HRQoL varies on the basis 
of their importance. However, limited evidence supports 
such claim, and empirical data underpinning the role of 
perceived needs importance in the relationship between 
perceived needs satisfaction and HRQoL in patients with 
breast cancer are warranted. In addition, the relation-
ship among perceived needs importance, perceived need 
satisfaction and HRQoL in Chinese patients with breast 
cancer lacks evidence.

According to MacKinnon and colleagues,12 in media-
tion context, when the relationship between independent 
and dependent variables is reduced because of a third 
variable, this third variable is considered as a mediator. 
The mediator explains part of the relationship between 
the independent and dependent variables, and the statis-
tical removal of it could decrease the magnitude of the 
relationship between the independent and dependent 
variables.12 However, the statistical removal of a third vari-
able also could increase such magnitude, which is called 
suppressor.12

If the perceived needs importance is established as a 
mediator, then interventions targeting the improvement 
of perceived needs satisfaction may boost perceived 
needs importance to improve patients’ health status. By 
contrast, if perceived needs importance is established as 
a suppressor, then clinicians may stratify patients with 
breast cancer based on their perceived need importance 
levels and achieve highly perceived importance of needs 
preferentially because their high perceived need impor-
tance is negatively associated with health status. Compre-
hensive understanding of the perceived importance of 
needs, perceived needs satisfaction and HRQoL can help 
healthcare providers identify the important needs and 
achieve such needs preferentially. Since then, the study 
aims to examine the relationship among perceived need 
satisfaction, perceived need importance and HRQoL and 
examine the role of perceived need importance in the 

relationship between perceived need satisfaction and 
HRQoL among women with breast cancer in Mainland 
China.

METHODS
Study design and settings
A cross- sectional study was conducted in Shaanxi Provin-
cial Tumor Hospital and First Affiliated Hospital of Xi’an 
Jiaotong University in Xi’an, Shaanxi Province.

Sample size and sampling
Convenience sampling was adopted, and data were 
collected in patients with newly diagnosed breast cancer 
from the breast surgery departments of the two hospi-
tals. The inclusion criteria were as follows: (1) patients 
aged between 18 and 75 years old; (2) female patients 
with primary breast cancer, confirmed by pathology, (3) 
had undergone breast cancer surgery (with neoadjuvant 
chemotherapy or adjuvant chemotherapy), (4) could 
speak Chinese and (5) able to provide informed consent. 
The exclusion criteria were as follows: (1) female who 
have recurrent breast cancer or (2) other severe diseases 
(eg, other cancer diagnosis or cognitive disorders).

The sample size was estimated using the metric of 5–10 
participants per item in the questionnaire survey.13 The 
instrument with the most items was the 36- item Short- 
Form Health Survey V.2.0 (SF- 36v2). Thus, the estimated 
sample size ranges from 180 to 360 patients. Providing 
sample loss, we enlarged the estimated sample size by 
20% and the final sample size estimation was 216 to 432 
participants.13

Patient and public involvement
Patients or the public were not involved in our study’s 
design, conduct, reporting or dissemination plans.

Measures
A set of questionnaires in Chinese was used in the study, 
consisting of demographic and clinical characteristic 
questionnaire, Needs Self- Rating Questionnaire for 
Breast Cancer (NSQ- BC) and SF- 36v2.

Perceived needs importance and perceived needs satisfaction
NSQ- BC is a well- organised instrument for measuring the 
perceived needs importance and perceived needs satis-
faction of patients with breast cancer across a range of 
domains.14 NSQ- BC has been validated in patients with 
breast cancer in China and received satisfactory Cron-
bach’s α for perceived needs importance (0.73) and 
perceived needs satisfaction (0.71).15 It has 28 items with 
five domains: physical needs (five items), psychological/
mental needs (six items), self- esteem/respect needs 
(five items), information needs (eight items) and reha-
bilitation needs (four items). Discriminant and conver-
gent validity were acceptable.14 A five- point rating scale 
(perceived needs satisfaction dimension: 1=totally unmet 
to 5=totally met; perceived needs importance dimension: 
1=completely unimportant to 5=very important) was 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062407 on 11 N

ovem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


3Li M, et al. BMJ Open 2022;12:e062407. doi:10.1136/bmjopen-2022-062407

Open access

used to assess the status of perceived needs satisfaction 
and perceived needs importance from the perspective of 
patients.

Health-related quality of life
Quality of life was measured by using SF- 36v2, which is a 
widely used generic HRQoL questionnaire. The domain 
scores were summarised in two composite scores PCS for 
physical health and MCS for mental health. The Chinese 
version of SF- 36 has a good reliability with Cronbach’s 
alpha coefficients of 0.91, which is suitable for Chinese 
breast cancer patients.16

Data collection
The study was conducted in China, and eligible partici-
pants voluntarily agreed to participate in this study from 
January to December 2016. Informed consents were 
obtained from patients, and they were well informed of 
the purpose of the research, and they can withdraw from 
the study at any time. The researcher gave the question-
naires to the participants and instructed them to fill the 
questionnaire by themselves in their bedside. If patients 
did not understand the meaning of an item, then the 
interviewer will explain with the same phrases. After data 
collection, participants will receive a small gift as a reward.

Statistical analyses
Statistical analyses were conducted using IBM Statistical 
Product and Service Solutions (SPSS) statistics program 
V.21.0. Descriptive statistics were performed to examine 
demographic characteristics. Mean value is used in place 
of the missing data value for the same variable. A series of 
three- step hierarchical multiple regression was performed 
to determine the significance of perceived needs satis-
faction and perceived needs importance in relation to 
PCS and MCS. The intermediary role of perceived needs 
importance was tested using PROCESS procedure (V.3.4) 
in SPSS.17 The model was adjusted for demographic and 
clinical characteristics.

RESULTS
Demographic characteristics
Among the 432 recruited participants, a total of 359 effec-
tive questionnaires were finally retrieved with most drop 
outs not interested in and provided incomplete response. 
The mean age of participants was 49.7 (SD: 9.8) years. The 
majority of participants were married (95.8%), and they 
reported no history of other chronic diseases (80.2%). 
Most of the participants (62.7%) underwent modified 
radical mastectomy (online supplemental table 1).

Perceived needs importance and perceived needs satisfaction
Scores on perceived needs importance were higher than 
the scores on those on perceived needs satisfaction in 
all five subscales and total score of the two dimensions 
(online supplemental table 2).

HRQoL
High scores (better HRQoL) were reported for vitality, 
bodily pain and physical functioning. The PCS score was 
higher than the MCS score (online supplemental table 
3). In addition, the HRQoL of patients with breast cancer 
was lower than that of normal population in all of the 
domains with mean score of 50.18

Hierarchical multiple regression
Table 1 shows the hierarchical multiple regression results 
for the PCS. After adjusting the sociodemographic and 
clinical characteristics, a statistically significant increase 
in R2 (0.014) and a significant effect of perceived needs 
importance on PCS were observed in step 3. The low 
value of Akaike’s information criterion (AIC) in model 
3 indicated that the model, which included perceived 
needs importance, was superior to models 1 and 2.19 In 
steps 2 and 3, perceived needs satisfaction was not signifi-
cantly associated with the PCS after controlling for covari-
ates and perceived needs importance.

In step 2, perceived needs satisfaction was included, 
which showed additional 3.0% (ΔR2=0.030) of the vari-
ance in MCS (table 2). In step 3, perceived needs impor-
tance was included in the model, which accounted for a 
significant increase in R2 (0.050) with a positive correla-
tion between perceived needs satisfaction and MCS. The 
decrease in AIC in model 3 indicates that the model with 
perceived needs satisfaction was superior to models 1 and 
2.

Mediation analysis
The mediating role of perceived needs importance in the 
relationship between perceived needs satisfaction and 
health status (PCS and MCS) was examined by PROCESS. 
Perceived needs satisfaction was significantly associated 
with perceived needs importance (a=0.458, p<0.001). 
The results of mediation analysis revealed that perceived 
needs importance played a suppressive mediating role 
between perceived needs satisfaction and MCS because 
the indirect (a×b) and direct (c′) effects have opposite 
signs (figure 1). Therefore, a higher level of perceived 
needs satisfaction was associated with greater perceived 
needs importance, and a higher level of perceived needs 
importance was associated with worse health status. Thus, 
the indirect effect of perceived needs satisfaction medi-
ated by perceived needs importance was negatively asso-
ciated with PCS (b=−0.067, p=0.024; a×b=−0.031, boot 
95% CI −0.058 to –0.004) and MCS (b=−0.185, p<0.001; 
a×b=−0.085, boot 95% CI −0.138 to –0.043). This result 
showed that when controlling for perceived needs impor-
tance, the relationship between perceived needs satisfac-
tion and health status became stronger, indicating that 
perceived needs importance suppressed the effect of 
perceived needs satisfaction on PCS/MCS.

Figure 2 shows the fitting curve of the perceived needs 
importance on PCS/MCS in low and high perceived needs 
satisfaction groups of patients with breast cancer to elab-
orate the suppression effect. Perceived needs satisfaction 
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was grouped into low and high perceived needs satisfac-
tion groups based on the upper and lower 27% points 
of perceived needs satisfaction, which was traditionally 
adopted to test discrimination.20 Figure 2A shows that at 
the beginning, patients with breast cancer who have high 
perceived needs satisfaction had lower PCS than those 
who have low perceived needs satisfaction. However, with 
the increase in perceived needs importance, this disparity 
became smaller until the PCS in the high perceived 
needs satisfaction group became larger than that in the 
low perceived needs satisfaction group. Figure 2B shows 
that with the increase in perceived needs importance, the 
disparity of MCS in low and high perceived needs satis-
faction groups increased. This result also indicated that 
the role of perceived needs importance in the association 
of perceived needs satisfaction with PCS/MCS was not a 
mediator but a suppressor.12

Discussion
In this study, the scores in perceived needs satisfaction 
were all lower than those in perceived needs impor-
tance, indicating that the needs of patients with breast 
cancer were not met. In addition, the HRQoL of patients 
with breast cancer was impaired by the disease, which 
was consistent with a previous study.21 Regression anal-
ysis showed an increased coefficient in the relationship 

between perceived needs satisfaction and PCS/MCS after 
considering perceived needs importance, although the 
association with PCS was not significant.

The positive effect of perceived needs satisfaction on 
mental health has been confirmed by other studies, that 
is, patients with breast cancer, who have significantly more 
intense unmet needs have poorer mental quality of life.22 
This effect was also consistent with another study, which 
showed that unmet physical and psychological needs 
have a significantly negative association with HRQoL.23 
Improved mental health may result from increasing 
knowledge in illness and treatment, emotional support 
and attention from doctors and nurses during therapy 
and caring.24 Enhancing patient’s knowledge will improve 
their decision making, dispel myths and misconceptions 
regarding treatment and reduce their stress and fear in 
their health.25 26 Emotional support and attention may 
result in less chronic sufferings and help patients with the 
adjustment process, thereby enhancing their HRQoL.8

However, the result was inconsistent with previous 
studies, that is, perceived needs satisfaction was positively 
associated with PCS.6 22 27 The reason could be that the 
physical health of patients with breast cancer under-
gone surgery has been severely undermined in this study. 
Meeting their needs cannot obtain significant effects 

Table 1 Hierarchical multiple regression examining the PCS

Step 1 (model 1) Step 2 (model 2) Step 3 (model 3)

B SE P value B SE P value B SE P value

Intercept 43.622 4.056 <0.001 45.960 4.551 <0.001 49.879 4.843 <0.001

Age −0.010 0.045 0.831 −0.013 0.045 0.767 −0.015 0.045 0.733

Education −0.885 0.385 0.022 −0.860 0.386 0.027 −0.751 0.387 0.053

Marital status −3.169 1.817 0.082 −3.056 1.819 0.094 −2.962 1.808 0.102

Monthly income 0.443 0.569 0.437 0.423 0.570 0.458 0.415 0.566 0.464

Residence (ref: rural) 1.077 0.970 0.268 1.173 0.973 0.229 1.239 0.968 0.201

Chronic disease (ref: no) 1.568 0.888 0.078 1.626 0.889 0.068 1.654 0.884 0.062

Cancer stage −0.549 0.531 0.302 −0.640 0.537 0.234 −0.612 0.534 0.252

Months after surgery 0.207 0.049 <0.001 0.205 0.049 <0.001 0.203 0.048 <0.001

Surgery (ref: modified radical surgery)

  Total resection 1.168 0.865 0.178 1.122 0.866 0.196 1.087 0.861 0.207

  Breast reservation 0.879 1.309 0.502 0.895 1.309 0.494 1.143 1.305 0.382

  Other 0.365 2.925 0.901 0.552 2.928 0.850 0.974 2.916 0.739

Work status (ref: yes)

  No work 0.848 0.844 0.316 0.863 0.844 0.307 0.701 0.842 0.406

  Retirement 0.166 1.080 0.878 0.167 1.079 0.877 −0.256 1.089 0.814

Perceived needs satisfaction −0.025 0.023 0.259 0.005 0.026 0.843

Perceived needs importance −0.067 0.030 0.024

ΔR2 0.092* 0.003 0.014*

AIC 1114.787 1115.452 1112.314

*P<0.05.
AIC, Akaike’s information criterion; PCS, physical component summary.
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between perceived needs satisfaction and PCS in a short 
time when collecting data.

This study is the first to report that perceived needs 
importance plays a suppressive role in the relation-
ship between perceived needs satisfaction and HRQoL. 
According to MacKinnon et al,12 the results of third role 

analysis revealed that perceived needs importance played a 
suppressive role between perceived needs satisfaction and 
PCS/MCS. In this study, after controlling for perceived 
needs importance, the regression coefficient increased 
from negative to positive between perceived needs satis-
faction and PCS but not statistically significant. As shown 

Table 2 Hierarchical multiple regression examining the MCS

Step 1 (model 1) Step 2 (model 2) Step 3 (model 3)

B SE P value B SE P value B SE P value

Intercept 34.380 6.017 <0.001 24.335 6.654 <0.001 35.194 6.937 <0.001

Age 0.077 0.067 0.249 0.093 0.066 0.158 0.088 0.064 0.171

Education −0.534 0.572 0.351 −0.643 0.564 0.255 −0.342 0.554 0.537

Marital status 2.030 2.695 0.452 1.542 2.660 0.563 1.800 2.590 0.488

Monthly income 0.948 0.845 0.262 1.035 0.833 0.215 1.013 0.811 0.212

Residence (ref: rural) 2.780 1.439 0.054 2.367 1.423 0.097 2.550 1.386 0.067

Chronic disease (ref: no) −0.637 1.317 0.629 −0.884 1.300 0.497 −0.806 1.266 0.525

Cancer stage −0.472 0.788 0.549 −0.085 0.785 0.914 −0.008 0.764 0.992

Months after surgery 0.108 0.072 0.135 0.117 0.071 0.101 0.109 0.069 0.115

Surgery type (ref: modified radical surgery)

  Total resection −0.952 1.283 0.459 −0.752 1.266 0.553 −0.848 1.233 0.492

  Breast reservation −2.602 1.942 0.181 −2.670 1.913 0.164 −1.983 1.869 0.290

  Other 6.585 4.339 0.130 5.780 4.281 0.178 6.949 4.177 0.097

Work status (ref: employed)

  Unemployed 0.299 1.252 0.812 0.232 1.234 0.851 −0.218 1.206 0.857

  Retirement −1.735 1.601 0.280 −1.740 1.578 0.271 −2.912 1.559 0.063

Perceived needs satisfaction 0.109 0.033 0.001 0.194 0.037 <0.001

Perceived needs importance −0.185 0.042 <0.001

ΔR2 0.057 0.030* 0.050*

AIC 1387.607 1378.252 1359.462

*P<0.05.
AIC, Akaike’s information criterion; MCS, mental component summary.

Figure 1 The suppressing effect of perceived needs importance in the relationship between perceived needs satisfaction and 
PCS/MCS. Notes: models adjusted for age, educational level, marital status, monthly income, residence, work status, chronic 
disease, cancer stage, months after surgery and the surgery type. Number of bootstrap samples: 5000; a: effects of perceived 
needs satisfaction on perceived needs importance; b: effects of perceived needs importance on PCS/MCS after controlling 
for perceived needs satisfaction and other covariates; c: total effects of perceived needs satisfaction on PCS/MCS; c’: direct 
effects of perceived needs satisfaction on PCS/MCS after adjustment for perceived needs importance; a×b: suppressing effects 
of perceived needs importance in the relationship between perceived needs satisfaction and PCS/MCS; values in parentheses: 
SE; *p<0.05; **p<0.01.
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in figure 2A, perceived needs importance reversed the 
negative effect and increased the coefficient of the effect 
of perceived needs satisfaction on the PCS to a certain 
extent, but this result was not statistically significant. 
Further studies on exploring the suppressing effect on 
PCS were necessary. In addition, an increase in the regres-
sion coefficient was observed between perceived needs 
satisfaction and MCS after including perceived needs 
importance, which indicated classical suppression.12

Figure 2B presents that higher perceived needs satisfac-
tion is associated with higher mental health. However, this 
positive effect decreased with the increase of perceived 
needs importance (seen from lower MCS in high perceived 
needs importance of patients compared with the MCS in 
low perceived needs importance of patients), and the 
difference in MCS among the levels of perceived needs 
satisfaction increased (seen from the larger distance of 
the MCS from low perceived needs importance to high 
perceived needs importance) (figure 2B). Compared 
with patients who have high perceived needs satisfac-
tion, mental health of patients who have low perceived 
needs satisfaction rapidly decreased with the increase of 
perceived needs importance (the slope of MCS in the low 
perceived needs satisfaction level is lower than that in 
the high perceived needs satisfaction level) (figure 2B). 
Consistent with the regression analysis results, controlling 
perceived needs importance increased the magnitude 
of the effect between perceived needs satisfaction and 
mental health. The suppressive role of perceived needs 
importance in the relationship between perceived needs 
satisfaction and MCS might be attributed to the negative 
association of perceived needs importance with MCS. 
Literature has shown that a need is prioritised when it 
is of great intensity or prevalence and associated with 
more recent experience and current phase.6 In this 
study, patients with breast cancer undergone surgery with 
adjuvant treatments were usually trapped into symptom 
burden for pain, drowsiness, appetite loss and restricted 
upper limb function.28 29 On the contrary, patients who are 

under worse circumstances considered their needs more 
important; thus, high perceived needs importance was 
negatively associated with HRQoL. Moreover, previous 
studies22 30 have suggested that perceived needs satisfac-
tion is positively associated with MCS and perceived needs 
importance, which is also confirmed in our study. Conse-
quently, high perceived needs importance weakens and 
suppresses the positive association of perceived needs 
satisfaction with MCS.

These findings have implications for clinical health-
care. Patients with breast cancer who have high perceived 
needs importance but low perceived needs satisfaction 
should be given particular attention from healthcare 
providers to optimise the worst HRQoL caused by limited 
budgets and financial pressures. Meanwhile, interven-
tions to improve perceived needs satisfaction are required 
to eliminate the difference in HRQoL between the high 
and low perceived needs satisfaction groups.

The present study has several limitations. Although 
the results suggest that perceived needs importance 
suppresses the effect of perceived needs satisfaction on 
HRQoL, the cross- sectional design cannot accurately 
prove causality. Due to convenience sampling of partici-
pants, there might have selection bias. In addition, consid-
ering the stages of cancer trajectory, longitudinal studies 
are recommended for future research to assess the long- 
term suppression effect of perceived needs importance 
on the whole treatment.

Conclusion
Perceived needs importance suppresses the effect of 
perceived needs satisfaction on the physical and mental 
health status. High perceived needs importance is related 
to poor physical and mental health status in patients 
with breast cancer. Compared with that in the high 
perceived need satisfaction group, the HRQoL in the low 
perceived needs satisfaction group rapidly decreased with 
the increase of perceived need importance. Strength-
ening perceived needs satisfaction in patients with breast 

Figure 2 Fitting curve of perceived needs importance on PCS (A) and MCS () in the low and high perceived needs satisfaction 
levels. MCS, mental component summary; PCS, physical component summary.
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cancer may improve their physical and mental health 
status. These results have implications on the relation-
ship among needs, health status and clinical health-
care. With regard to needs, perceived needs satisfaction 
and perceived needs importance should be considered. 
Healthcare providers should assess the perceived needs 
importance from the perspective of patients with breast 
cancer and prioritise the more important need to effi-
ciently promote HRQoL.

Acknowledgements All authors would like to thank the participation of 
patients and funding from the National Natural Science Foundation of China (NSF 
81502700).

Contributors KZ and ML conceptualised the study and were supervised by XL. ML 
conducted a formal analysis and wrote the original draft. XL and KZ reviewed and 
edited the draft. LH, XH, JA and WW collected the data and revised the manuscript. 
KZ contributed to the funding acquisition. XL is guarantor.

Funding This work was supported by the Natural Science Foundation of China 
(NSF 81502700).

Disclaimer The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the institution.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Consent obtained directly from patient(s)

Ethics approval This study involves human participants and was approved by 
Xi’an Jiaotong university’s biomedical research and ethics committees.Reference 
No.: 2015- 170. Participants gave informed consent to participate in the study 
before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Minjie Li http://orcid.org/0000-0002-0394-730X

REFERENCES
 1 Cancer Today WHO, 2020. Available: http://gco.iarc.fr/today/fact- 

sheets-populations [Accessed 13 Jan 2021].
 2 GLOBOCAN WHO. Estimated age- standardized incidence and 

mortality rates (China) in 2020, 2020. Available: http://gco.iarc.fr/ 
[Accessed 14 Nov 2021].

 3 Chu J, Zhou C, Guo X, et al. Female breast cancer mortality clusters 
in Shandong Province, China: a spatial analysis. Sci Rep 2017;7:1–8.

 4 Lovelace DL, McDaniel LR, Golden D. Long- Term effects of breast 
cancer surgery, treatment, and survivor care. J Midwifery Womens 
Health 2019;64:713–24.

 5 Asadi- Lari M, Tamburini M, Gray D. Patients' needs, satisfaction, and 
health related quality of life: towards a comprehensive model. Health 
Qual Life Outcomes 2004;2:32.

 6 Hansen DG, Larsen PV, Holm LV, et al. Association between unmet 
needs and quality of life of cancer patients: a population- based 
study. Acta Oncol 2013;52:391–9.

 7 Smith Aet al. Unmet support service needs and health- related quality 
of life among adolescents and young adults with cancer: the AYA 
hope study. Front Oncol 2013;3.

 8 Edib Z, Kumarasamy V, Abdullah N. Most prevalent unmet 
supportive care needs and quality of life of breast cancer patients 
in a tertiary hospital in Malaysia. Health Qual Life Outcomes 
2016:1–10.

 9 Costanza R, Fisher B, Ali S, et al. Quality of life: an approach 
integrating opportunities, human needs, and subjective well- being. 
Ecological Economics 2007;61:267–76.

 10 Orji R, Vassileva J, Mandryk R. Towards an effective health 
interventions design: an extension of the health belief model. Online 
J Public Health Inform 2012;4. doi:10.5210/ojphi.v4i3.4321. [Epub 
ahead of print: 19 12 2012].

 11 Buzgova R, Sikorova L, Jarosova D. Assessing patients' palliative 
care needs in the final stages of illness during hospitalization. Am J 
Hosp Palliat Care 2016;33:184–93.

 12 MacKinnon DP, Krull JL, Lockwood CM. Equivalence of the 
mediation, confounding and suppression effect. Prev Sci 
2000;1:173–81.

 13 Hong Y. Medical statistics. 3rd ed. Beijing, China: People’s Medical 
Publishing House, 2015.

 14 Zhou K, Huo L, He X, et al. The needs self- rating questionnaire 
for breast cancer (NSQ- BC): development of a tool for the needs 
assessment of women with breast cancer in mainland China. J Eval 
Clin Pract 2019;25:889–95.

 15 Zhou K, Wang W, Li M, et al. Body image mediates the relationship 
between post- surgery needs and health- related quality of life among 
women with breast cancer: a cross- sectional study. Health Qual Life 
Outcomes 2020;18:163.

 16 Zhou K, Li M, Wang W, et al. Reliability, validity, and sensitivity of the 
Chinese short- form 36 health survey version 2 (SF- 36v2) in women 
with breast cancer. J Eval Clin Pract 2019;25:864–72.

 17 Hayes AF. A Regression- Based Approach.. In: Introduction to 
Mediation, Moderation, and Conditional Process Analysis. Second 
Edition, 2018.

 18 Ware J, Kosinski M, Bjorner J. User’s manual for the SF- 36v2 Health 
Survey. 2nd. Lincoln: QualityMetric Incorporated, 2007.

 19 Liu J- C, Chang L- Y, Wu S- Y, et al. Resilience mediates the 
relationship between depression and psychological health status in 
patients with heart failure: a cross- sectional study. Int J Nurs Stud 
2015;52:1846–53.

 20 Crocker LM, Algina J. Introduction to classical and modern test 
theory. New York : Holt, Rinehart, and Winston, 1986.

 21 Finck C, Barradas S, Zenger M, et al. Quality of life in breast cancer 
patients: associations with optimism and social support. Int J Clin 
Health Psychol 2018;18:27–34.

 22 Cheng KKF, Wong WH, Koh C. Unmet needs mediate the relationship 
between symptoms and quality of life in breast cancer survivors. 
Support Care Cancer 2016;24:2025–33.

 23 So WKW, Chow KM, Chan HYL, et al. Quality of life and most 
prevalent unmet needs of Chinese breast cancer survivors at one 
year after cancer treatment. Eur J Oncol Nurs 2014;18:323–8.

 24 Banning M, Tanzeen T. Living with advanced breast cancer: 
perceptions of Pakistani women on life expectations and fears. 
Cancer Nurs 2014;37:1–12.

 25 Shea- Budgell MA, Kostaras X, Myhill KP, et al. Information needs 
and sources of information for patients during cancer follow- up. Curr 
Oncol 2014;21:165–73.

 26 Barre PV, Padmaja G, Rana S, et al. Stress and quality of life in 
cancer patients: medical and psychological intervention. Indian J 
Psychol Med 2018;40:232–8.

 27 Bayoumi M. Hemodialysis patients needs priorities according 
to Maslows’ Hierarchy and quality of life. J Palliat Care Med 
2013;02:1–5.

 28 Hamer J, McDonald R, Zhang L, et al. Quality of life (QOL) and 
symptom burden (SB) in patients with breast cancer. Support Care 
Cancer 2017;25:409–19.

 29 Gentilini O, Botteri E, Dadda P, et al. Physical function of the upper 
limb after breast cancer surgery. results from the sound (sentinel 
node vs. observation after axillary Ultra- souND) trial. Eur J Surg 
Oncol 2016;42:685–9.

 30 Man DWK, Lee EWT, Tong ECH, et al. Health services needs and 
quality of life assessment of individuals with brain injuries: a pilot 
cross- sectional study. Brain Inj 2004;18:577–91.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062407 on 11 N

ovem
ber 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-0394-730X
http://gco.iarc.fr/today/fact-sheets-populations
http://gco.iarc.fr/today/fact-sheets-populations
http://gco.iarc.fr/
http://dx.doi.org/10.1038/s41598-017-00179-8
http://dx.doi.org/10.1111/jmwh.13012
http://dx.doi.org/10.1111/jmwh.13012
http://dx.doi.org/10.1186/1477-7525-2-32
http://dx.doi.org/10.1186/1477-7525-2-32
http://dx.doi.org/10.3109/0284186X.2012.742204
http://dx.doi.org/10.3389/fonc.2013.00075
http://dx.doi.org/10.1186/s12955-016-0428-4
http://dx.doi.org/10.1016/j.ecolecon.2006.02.023
http://dx.doi.org/10.5210/ojphi.v4i3.4321
http://dx.doi.org/10.5210/ojphi.v4i3.4321
http://dx.doi.org/10.1177/1049909114556528
http://dx.doi.org/10.1177/1049909114556528
http://dx.doi.org/10.1023/A:1026595011371
http://dx.doi.org/10.1111/jep.13113
http://dx.doi.org/10.1111/jep.13113
http://dx.doi.org/10.1186/s12955-020-01400-5
http://dx.doi.org/10.1186/s12955-020-01400-5
http://dx.doi.org/10.1111/jep.13088
http://dx.doi.org/10.1016/j.ijnurstu.2015.07.005
http://dx.doi.org/10.1016/j.ijchp.2017.11.002
http://dx.doi.org/10.1016/j.ijchp.2017.11.002
http://dx.doi.org/10.1007/s00520-015-2994-0
http://dx.doi.org/10.1016/j.ejon.2014.03.002
http://dx.doi.org/10.1097/NCC.0b013e318279e479
http://dx.doi.org/10.3747/co.21.1932
http://dx.doi.org/10.3747/co.21.1932
http://dx.doi.org/10.4103/IJPSYM.IJPSYM_512_17
http://dx.doi.org/10.4103/IJPSYM.IJPSYM_512_17
http://dx.doi.org/10.4172/2165-7386.1000106
http://dx.doi.org/10.1007/s00520-016-3417-6
http://dx.doi.org/10.1007/s00520-016-3417-6
http://dx.doi.org/10.1016/j.ejso.2016.01.020
http://dx.doi.org/10.1016/j.ejso.2016.01.020
http://dx.doi.org/10.1080/02699050310001646143
http://bmjopen.bmj.com/

	Perceived needs and health-related quality of life in women with breast cancer undergoing chemotherapy: a cross-sectional study
	Abstract
	Background
	Methods
	Study design and settings
	Sample size and sampling
	Patient and public involvement
	Measures
	Perceived needs importance and perceived needs satisfaction
	Health-related quality of life
	Data collection
	Statistical analyses

	Results
	Demographic characteristics
	Perceived needs importance and perceived needs satisfaction
	HRQoL
	Hierarchical multiple regression
	Mediation analysis
	Discussion
	Conclusion

	References


