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Abstract

Background: Although body image (Bl) disturbance is a common problem that often contributes to poor health-
related quality of life (HRQolL) among women with breast cancer following surgery, the mediating role of Bl (as a
self-perceptive factor) in the relationship between needs and HRQol after controlling for socio-demographic factors
remains unclear. The purpose of this study was to identify the mediating role of Bl between post-surgery needs
and HRQolL after controlling for socio-demographic factors among women with breast cancer.

Methods: In this cross-sectional study, the primary outcome was HRQoL (as measured with the 36-item Short-Form
Health Survey version 2 [SF-36v2] and Functional Assessment of Cancer Therapy-Breast version 4.0 [FACT-Bv4.0]).
The secondary outcomes included needs (measured in terms of needs importance [NI] and needs satisfaction [NS])
and BI. Structural equation modeling was used to identify the mediating role of Bl between needs and HRQoL
while considering socio-demographics.

Results: The 406 eligible patients reported poor HRQol, and approximately half reported important unmet needs
and poor BI. NI, NS, and socio-demographics had differing direct effects on Bl and HRQol, and contrasting indirect
effects on HRQoL via BI. NI, NS, surgery type, presence of chronic disease, and Bl explained 4% of the variance in
the SF-36v2 physical component summary score; NI, NS, surgery type, residence, and Bl explained 20% of the
variance in the mental component summary score; and NI, NS, marital status, employment status, radiotherapy, and
Bl explained 33% of the variance in the FACT-Bv4.0 total score.

Conclusions: After surgery, women with breast cancer have poor HRQoL and Bl, and important unmet needs. Bl
mediates the relationship between needs and HRQoL after controlling for socio-demographics. The present findings
provide information for developing comprehensive Bl-based needs interventions and preparing targeted health-
management programs for patients with breast cancer.
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Background

As surgery is the primary modality for breast cancer
treatment, the majority of post-surgery patients experi-
ence body image (BI; i.e., one’s perspective of his/her
own body) disturbance and impaired health-related qual-
ity of life (HRQoL), which might subsequently require
changes in one’s capacity to cope with the illness [1, 2].
According to Doyal and Gough, a need is a lack of
something that is required or desired, and unsatisfied
needs have been known to cause psychological distress
[3]. However, due to varying socio-demographic charac-
teristics and needs, patients might react differently to BI
disturbances and experience different levels of HRQoL
impairment [4]. Thus, the change in patients’ needs dur-
ing the disease course is a critical issue that requires the
attention of health care providers. Given that socio-
demographic features can be difficult to change, it is
more critical to focus on needs (particularly their im-
portance and satisfaction) for such patients in order to
provide further information for the development of rele-
vant interventions.

Although BI disturbance is a common problem that
often induces poor HRQoL among women with breast
cancer following surgery [5], the mediating role of BI
(as a self-perceptive factor) in the relationship be-
tween needs and HRQoL (after controlling for socio-
demographic characteristics) remains unclear. Since a
positive BI and met needs are related to improved
HRQoL [6], it is worthwhile to identify the influen-
cing path between needs and HRQoL via BI. If BI
does play a mediating role, needs-oriented interven-
tions that consider BI might be used for post-surgery
health improvement among women with breast
cancer.

We, therefore, aimed to clarify the mediating role
of BI in the relationship between post-surgery needs
(i.e., their importance and satisfaction) and HRQoL,
after controlling for the influence of potentially re-
lated socio-demographic factors among women with
breast cancer. Two hypotheses were developed: (a)
patients  with  different needs and socio-
demographics would experience varying levels of BI
and HRQoL impairment, and (b) BI would mediate
the relationship between needs and HRQoL after
controlling for the influence of socio-demographic
characteristics. Our findings should provide valuable
information for planning target intervention pro-
grams regarding health and BI management among
this population.

Methods
Study design
A cross-sectional approach was adopted.
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Participants and data collection

All participants were women with breast cancer who
had been admitted to one of two hospitals in Xi'an fol-
lowing surgery. The patients were recruited via conveni-
ence sampling. Patients who were 18 years or above and
spoke Chinese were included. However, patients who
had other breast diseases, cognitive disorders (which
were screened by a psychiatrist based on criteria of the
Diagnostic and Statistical Manual of Mental Disorders,
5th ed.), or other chronic diseases (e.g., endocrine, car-
diovascular, pneumonia, or infectious disease), and re-
fused to provide written informed consent were
excluded.

To ensure this cross-sectional study was impactful, we
estimated the required sample size using the metric of 5
to 10 participants per item in the questionnaire survey
[7]. Of the questionnaires used in the study, the instru-
ments with the most items (i.e.,, 36 items) were the 36-
item Short-Form Health Survey version 2 (SF-36v2) and
the Functional Assessment of Cancer Therapy-Breast
version 4.0 (FACT-Bv4.0). Thus, the estimated sample
size was 180 to 360 patients. However, anticipating sam-
ple loss, we enlarged the estimated sample size by 20%
[7]. Consequently, the final sample size estimation was
216 to 432 participants.

Data collection was conducted from March to October
2018. The questionnaires were completed by the re-
cruited patients within 6 months after surgery; patients
with reading or writing difficulties were interviewed by
trained data collectors who recorded the patients’
responses.

Measurements

The primary outcome was HRQoL, which was measured
using the SF-36v2 (a generic instrument) and the FACT-
Bv4.0 (a disease-specific instrument). The secondary out-
comes included BI, which was assessed using the Body
Image Self-Rating Questionnaire for Breast Cancer
(BISQ-BC), and needs, which were measured with the
Needs Self-Rating Questionnaire for Breast Cancer
(NSQ-BQC). In this study, BI was considered as a poten-
tial mediating variable in the relationship between needs
and HRQoL.

SF-36v2

The Chinese 36-item SF-36v2 was provided by Quality-
Metric Incorporated [8]. It comprises eight scales: phys-
ical function (PF), role-physical (RP), bodily pain (BP),
general health (GH), vitality (VT), social function (SF),
role-emotional (RE), and mental health (MH). These, in
turn, form two summary components: the physical com-
ponent summary (PCS) and the mental component sum-
mary (MCS). All scores were calculated using Health
Outcomes  Scoring  Software 2.0 (QualityMetric
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Table 1 Patient characteristics (N = 406) Table 1 Patient characteristics (N =406) (Continued)
Characteristics n (%) Characteristics n (%)
Socio-demographics Respect/self-esteem needs (RSE) 7638+ 1244

Age (years) (mean £ SD) (range: 22-75) 49.77 £9.57 Rehabilitation needs (REH) 7361+ 1357

Education level Information needs (INF) 7154+ 13.74
Primary and lower 84 (20.7) Physical needs (PHY) 65.83+17.84
Secondary 234 (57.6) Psychological needs (PSY) 5843+ 19.58
Tertiary 88 (21.7) Needs satisfaction (NS) (mean + SD)

Marital status Respect/self-esteem needs (RSE) 69.73+1249
Married 387 (95.3) Rehabilitation needs (REH) 59.30+16.09
Other 19 (4.7) Physical needs (PHY) 5599+ 17.24

Employment status Information needs (INF) 5266+ 16.84
Employed 152 (37.4) Psychological needs (PSY) 5144 +18.22
Unemployed 160 (39.4) Body image (BI) (mean + SD)

Retired 94 (23.2) Bl-related behavior change (BI-BC) 62.76 +14.83

Average monthly income over the past year (Chinese yuan) Bl-related self-cognition change (BI-SCo) 59.04+ 1333
<1000 100 (24.6) Bl-related arm change (BI-AC) 5850+ 1193
1000-3000 174 (42.9) Bl-related psychological change (BI-PC) 5376+ 16.72
> 3000 132 (32.5) Bl-related sexual activity change (BI-SAC) 5283 +16.18

Residence Bl-related social change (BI-SC) 5203+ 2366
Rural 200 (49.3) Bl-related role change (BI-RC) 5003+17.18
Urban 206 (50.7) 36-item Short Form Health Survey version 2.0 (SF-36v2) (mean +

Suffering from chronic disease(s) SD)

Yes 80 (197) Physical component summary (PCS) 4372 +6.15
No 326 (803) Mental component summary (MCS) 4223+9.09
Clinical characteristics Physical functioning (PF) 4554 +6.51
liness stage Role-physical (RP) 34.85+9.69
| 74 (182) Bodily pain (BP) 4753+9.89
i 211 (520) General Health (GH) 4272+ 889
Il 95 (23.4) Vitality (VT) 48.75£8.36
v 26 (64) Social functioning (SF) 39.15+10.53

Surgery type Role-emotional (RE) 3859+ 10.70
Modified radical mastectomy 258 (63.5) Mer'nal health (MH) Afmzi 8.25
Total mastectomy 99 (24.4) ::::cc':'l-cl’;\‘/il (I)-;s(s:]sesa:ein; S)f Cancer Therapy-Breast version 4.0
Lumpectomy and axillary dissection 37.9.1) Physical well-being (PWB) 1772+ 507
Breast conserving surgery 1230) Social/family well-being (SWB) 1846 £4.75

Chemotherapy Emotional well-being (EWB) 17.10+434
ves 402 (99.0) Functional well-being (FWB) 1359 + 542
No 40.0) Breast cancer specific additional concerns (BCS) 21.84+509

Radiotherapy Total score 887141725
Yes 46 (113) SD standard deviation
No 360 (88.7)

Endocrinotherapy
Yes 34 (84) Incorporated) based on norms, with a mean of 50 and a
No 372 (916) standard deviation of 10 [9]. For all scales and summary

components, higher scores indicated better HRQoL. For

Needs importance (NI) (mean + SD) ) ;
this study, the Cronbach’s a was 0.91.
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FACT-Bv4.0

The 36-item Chinese FACT-Bv4.0 includes a general
subscale (FACT-G) consisting of physical well-being
(PWB), social/family well-being (SWB), emotional well-
being (EWB), and functional well-being (FWB), and a
subscale measuring breast-cancer-specific additional
concerns (BCS) [10]. Each item was rated using a five-
point Likert scale (from 0 to 4), with a total score ran-
ging from O to 144. A higher score indicated better
HRQoL [11]. The Chinese FACT-Bv4.0 has been found
to have satisfactory psychometrics among breast cancer
patient populations [10]. For this study, the Cronbach’s
a was 0.88.

BISQ-BC

The 33-item BISQ-BC was developed by the authors, in-
cluding subscales on Bl-related self-cognition (BI-SCo),
Bl-related behavior change (BI-BC), Bl-related arm
change (BI-AC), Bl-related sexual activity change (BI-
SAC), Bl-related role change (BI-RC), Bl-related psycho-
logical change (BI-PC), and Bl-related social change (BI-
SC) [12]. Each item was rated using a five-point Likert
scale (1 =strongly disagree to 5=strongly agree). All
scores were standardized using the following formula:
([actual score — the lowest possible score]/ [the highest
possible score — the lowest possible score]) x 100 [13].
All standardized scores ranged from 0 to 100, with
higher scores representing worse BI. For this study, the
Cronbach’s a was 0.86.
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NSQ-BC

The authors also developed the 28-item NSQ-BC based
on a review of existing empirical literature regarding the
needs of Chinese women with breast cancer, which ex-
amined their physical needs (PHY), psychological needs
(PSY), respect/self-esteem needs (RSE), information
needs (INF), and rehabilitation needs (REH) [14]. Based
on the needs assessment and intervention outcome
evaluation, the authors divided the NSQ-BC into the fol-
lowing dimensions: Needs Importance (NI; for needs as-
sessment, i.e., whether a given need is the most needed
or desired one) and Needs Satisfaction (NS; for interven-
tion outcome evaluation; ie., whether a given need has
been fully met) dimensions for this questionnaire. For a
more detailed understanding of the NSQ-BC, please see
a previously published study [14]. Each item was rated
using a five-point Likert format (1 = not important/satis-
fied to 5 =very important/satisfied). The scale and total
scores were standardized using the same formula as the
BISQ-BC [13]. All standardized scores ranged from 0 to
100, with higher scores indicating higher levels of NI
and NS. For this study, the Cronbach’s a was 0.73 (NI)
and 0.71 (NS).

Data analyses

An independent samples ¢-test was applied to compare
BI and HRQoL between patients with different levels of
NI and NS, and to compare HRQoL among patients
with different levels of BI disturbance. Meanwhile, a
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SF-36v2: two summary components and eight scales
Fig. 1 Scores on the two summary components and eight scales of the SF-36v2 Health Survey. MD: mean difference between the scores and the
norm with 95% confidence intervals (Cl); SF-36v2: Short-Form 36 Health Survey version 2; PCS: physical component summary; MCS: mental
component summary; PF: physical functioning; RP: role-physical; BP: bodily pain; GH: general health; VT: vitality; SF: social functioning; RE: role-
physical; MH: mental health
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one-sample t-test was used to compare patients’ SF-36v2
scores with the norm score (mean = 50). A multiple lin-
ear stepwise regression analysis was performed to iden-
tify the significant influencing factors of BI and HRQoL.
Structural Equation Modeling (SEM) is a method for
building, estimating, and testing theoretical models of
the relationships between variables. It can be used in lieu
of multiple regression and other methods to analyze the
strength of the correlations between individual variable
indicators within a given population [15]. In this study,
the previously determined significant factors were used
in SEM to identify the mediating role of BI on the rela-
tionship between NI, NS, socio-demographic factors,
and HRQoL. Standardized direct, indirect, and total
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effects with corresponding 95% bias-corrected confi-
dence intervals were measured using the bootstrapping
method [15, 16].

The mediating effect was examined by determining
whether (i) the independent variables had significant dir-
ect effects on the mediator (i.e., the factor with mediat-
ing roles between certain variables); (ii) the independent
variables had significant direct effects on the outcome
variable; and (iii) the independent variables had signifi-
cant indirect effects, and the mediator had significant
direct effects, on the outcome variable [17].

The model fit was tested using the normed chi-square
(NC; desired value< 2.0), X2 value (desired significance
P>0.05), goodness-of-fit index (GFI; desired value>

Table 2 Mean differences in BI, SF-36v2, and FACT-Bv4.0 according to NI, NS, and Bl scores (N = 406)

Needs importance (NI) (<69 vs.

Needs satisfaction (NS) (£55 vs. Bl (£56 vs. > 56)

> 69) >55)
MD (95%Cl) P MD (95%Cl) P D (95%Cl) P

Body image (BI)

Self-cognition (SCO) —2.09 (-4.69, 0.52) 0.12 —145 (-4.05, 1.15) 0.28 - -

Behavior change (BC) —248 (-5.37,042) 0.09 3.13(0.25,6.01) 0.03 - -

Arm change (AC) —0.68 (—3.02, 1.65) 0.57 —2.05 (-4.37,0.27) 0.08 - -

Sexual activity change (SAC) 9 (-5.35,0.98) 0.18 6.84 (3.75, 9.93) <0.001 - -

Role change (RO) —-2.54 (=5.90, 0.81) 0.14 3.80 (046, 7.13) 0.026 - -

Psychological change (PC) —144 (—4.71,1.83) 039 932 (6.19, 12.46) <0.001 - -

Social change (SC) 4 (=677, 2.49) 037 739 (2.82, 11.96) 0.002 - -

Body image total score -2.00 (—4.17,0.17) 0.07 425 (2.11,638) <0.001 - -
SF-36v2

Physical function (PF) 097 (-0.29, 2.23) 0.13 1.14 (= 0.11, 239) 0.07 1.19 (=007, 244) 0.06

Role-physical (RP) 1.30 (-0.54, 3.15) 0.17 0.85 (-0.99, 2.70) 0.36 4.22 (242, 6.02) <0.001

Bodily pain (BP) 4.18 (2.24,6.12) <0.001 1.78 (-0.19, 3.75) 0.08 0.74 (=1.24,2.72) 046

General health (GH) 0.90 (-0.93, 2.72) 033 —-2.06 (-3.88,-0.25)  0.026 528(353,703) <0.001

Vitality (VT) —0.88 (—2.60, 0.85) 032 —2.75 (—4.45, —1.05) 0.002 4.02 (2.34,5.70) <0.001

Social function (SF) 3.19 (1.08, 5.31) 0.003 1.36 (=0.77, 3.49) 0.21 4.86 (2.78, 6.95) <0.001

Role-emotional (RE) 2.88(0.77, 4.99) 0.007 0(=226,202) 0.92 590 (385,794)  <0.001

Mental health (MH) 44 (-0.29,3.17) 0.10 —2.80 (-4.51, -1.09) 0.001 552 (3.87,7.17) <0.001

Physical component summary (PCS) 1.50 (0.23, 2.77) 0.021 —1.38 (=265, —0.11) 0.033 1.27 (-0.005, 2.53) 0.05

Mental component summary (MCS) 1.80 (- 0.09, 3.68) 0.06 9 (-4.07,-032) 0.022 6.55 (4.77, 833) <0.001
FACT-Bv4.0

Physical well-being (PWB) 0.64 (—0.36, 1.64) 0.21 —1.05 (=2.04, — 0.06) 0.038 317 (222,4.12) <0.001

Social/family well-being (SWB) 1(-343,-080) 0.002 —253(-384,-123) <0.001 159(026,292)  0.019

Emotional well-being (EWB) 0.66 (—0.21, 1.53) 0.14 —235(=3.19,—-151) <0.001 352 (271,432 <0.001

Functional well-being (FWB) -127(-231,-024) 0.016 —236(-338,-135 <0.001 239 (1.38,340) <0.001

Additional breast cancer-specific concerns (BCS) 1.81 (0.83, 2.79) <0.001 —-094(-1.92, 005) 0.06 421 (3.30,5.11) <0.001

FACT-Bv4.0 total score —-2.10 (- 6.99, 2.78) 040 —990 (- 1461, -520) <0.001 1286 (832, 1740) <0.001

Significant results are presented in bold. Needs importance, needs satisfaction, and Bl were grouped by the corresponding median score

u_n

signifies no value
MD mean difference, 95% Cl 95% confidence interval
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0.90), adjusted GFI (AGFI; desired value> 0.90), and root
mean square error of approximation (RMSEA; desired
value< 0.08) [15].

The database was built using Epidata 3.1. Two data
managers double-entered the data to minimize the risk
of data-entry errors. The data were analyzed using SPSS
Statistics 23.0 and AMOS 23.0, and values of P<0.05
(two-tailed) were considered statistically significant.

Ethics statement

The study protocol was approved by the Biomedical Eth-
ics Committee of Xi'an Jiaotong University Health Sci-
ence Center (Reference No.. 2015-170). Informed
consent was obtained from all participants in the study.

Results

Among the 430 recruited patients, 406 (94.4%) com-
pleted the questionnaire survey. Of the 24 excluded pa-
tients, 15 had a history of chronic medical disorders, and
9 refused to provide written informed consent. Table 1
shows the detailed socio-demographic characteristics of
the participants.

NI, NS, BI, and HRQoL

The mean NI score was 68.87 +12.66 (range: 23-100);
46.6% (1 =189) of the patients considered their needs as
important (median score >69). The mean NS score was
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56.99 £ 14.11 (range: 22-100); 50% (n=203) of the pa-
tients considered their needs to be unsatisfied (median
score < 55). The respect/self-esteem needs scale score was
highest for both the NI and NS dimensions (Table 1).

The total mean BI score was 55.84 + 11.13 (range: 14—
90); 52.5% (n = 213) of the patients reported poor BI (me-
dian score >56). The Bl-related behavior change scale
(mean = 62.76 + 14.83) had the highest score (Table 1).

Regarding the SF-36v2, the two summary components
and the eight scale scores were all lower than the normed
score (P<0.05). The overall psychological health (mean
difference in MCS: 7.77) was lower than the overall phys-
ical health (mean difference in PCS: 6.28; Fig. 1). The
mean FACT-Bv4.0 total score was 88.71 + 17.25 (range:
33-127). The BCS score (mean=22.27 +5.04) was the
highest among the FACT-Bv4.0 subscales (Table 1).

NI, NS, and socio-demographics concerning Bl and HRQoL
Patients with lower NI scores (i.e., median score < 69)
had higher scores on the SF-36v2 and FACT-Bv4.0 (P <
0.05), while patients with lower NS scores (i.e., median
score < 55) had higher scores on the BISQ-BC and lower
scores on the SF-36v2 and FACT-Bv4.0 (P < 0.05). More-
over, patients with lower BISQ-BC scores (i.e., median
score < 56) had higher scores on the SF-36v2 and FACT-
Bv4.0 (P < 0.05; Table 2).

Table 3 Predictors of body image, PCS, MCS, and FACT-Bv4.0 scores: multiple linear stepwise regression analysis™ (N = 406)

Dependent variable Independent variables B (95%Cl) P VIF
Body image® Needs satisfaction —034(-036,-0.18) <0.001 1.02
Needs importance 0.30 (0.17, 0.36) <0.001 1.01
Lumpectomy and axillary dissection (ref. modified radical mastectomy) -0.11 (= 7.80, — 0.54) 0.025 1.06
pCsP Body image -0.12 (- 0.13, = 0.01) 0.019 1.05
Needs importance -0.11 (= 0.10, — 0.007) 0.026 1.03
Chronic disease (ref. yes) 0.10 (0.03, 3.21) 0.045 1.03
MCS* Body image —040 (=042, -0.27) <0.001 1.02
Residence (ref. rural) 0.14 (1.03, 449) 0.002 1.02
Lumpectomy and axillary dissection (ref. modified radical mastectomy) -0.10 (-6.49, — 0.50) 0.022 1.05
FACT-Bv4.0¢ Body image —042 (- 0.80, —044) <0.001 1.03
Unemployed (ref. employed) —0.21 (=11.68, —3.45) <0.001 1.05
Needs satisfaction 0.16 (0.06, 0.37) 0.008 1.02
Radiotherapy (ref. yes) 0.13 (0.69, 12.06) 0.028 1.05
Marital status (ref. married) —0.13 (-=22.80, —1.02) 0.032 1.05

Multiple linear stepwise regression analysis was performed after controlling for the following dummy variables: education level (ref. primary and below), marital
status (ref. married), employment status (ref. employed), average monthly income over the past year (Chinese yuan, ref. < 1000), residence (ref. rural), chronic
disease (ref. yes), illness stage (ref. 0-1), surgery type (ref. modified radical mastectomy), chemotherapy (ref. yes), radiotherapy (ref. yes), and endocrinotherapy (ref.
yes), as well as continuous characteristics (age, body image, psychosocial needs importance, and psychosocial needs satisfaction)

Body image predictor model: R>=0.11, F=15.72, P < 0.001
PPCS predictor model: R?=0.04, F=5.23, P=0.001

MCS predictor model: R*=0.19, F =30.97, P < 0.001
9FACT-Bv4.0 predictor model: R? = 0.35, F=20.37, P < 0.001

T VIF < 10 indicates no significant multicollinearity

95%(Cl: 95% confidence interval. VIF: variance inflation factor
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Table 4 Factors with standardized total/direct/indirect effects on BI, PCS, and MCS (N = 406)
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Predictor effects

Body image (B, mediator)

Physical component summary (PCS)

Mental component summary (MCS)

B (95%Cl) P B (95%Cl) P B (95%Cl) P
Total effects
Body image - - —0.115 (= 0.202, — 0.003) 0.047 — 0351 (- 0434, —0.258) 0.002
Needs importance 0.297 (0.195, 0.397) 0002  -0.145 (- 0.245, — 0.043) 0.009 —0.254 (- 0.363, —0.136) 0.003
Needs satisfaction —0.341 (- 0455, —0.232) 0.002 0.039 (0.004, 0.076) 0.034 0.261 (0.149, 0.373) 0.003
LAD (ref. MRM) —0.106 (= 0.214, — 0.004) 0.043 0.012 (0.000, 0.036) 0.048 —0.052 (- 0.155, 0.049) 0314
Chronic disease (ref. yes) - - 0.100 (0.004, 0.206) 0.040 - -
Residence (ref. rural) - - - - 0.150 (0.050, 0.236) 0.002
Direct effects
Body image - - —0.115 (= 0202, — 0.003) 0.047 —0351 (- 0434, —0.258) 0.002
Needs importance 0.297 (0.195, 0.397) 0.002 —-0.111 (- 0.211, — 0.009) 0.035 —0.150 (- 0.249, — 0.037) 0.004
Needs satisfaction —0.341 (- 0455, — 0.232) 0.002 - - 0.142 (0.039, 0.244) 0.007
LAD (ref. MRM) —0.106 (0214, -0004) 0043 - - —0.089 (- 0.184, —0.002) 0.043
Chronic disease (ref. yes) - - 0.100 (0.004, 0.206) 0.040 - -
Residence (ref. rural) - - - - 0.150 (0.050, 0.236) 0.002
Indirect effects
Body image - - - - - -
Needs importance - - —0.034 (- 0.066, — 0.004) 0.032 —0.104 (= 0.150, — 0.065) 0.001
Needs satisfaction - - 0.039 (0.004, 0.076) 0.034 0.120 (0.077,0.173) 0.001
LAD (ref. MRM) - - 0.012 (0.000, 0.036) 0.048 0.037 (0.003, 0.080) 0.036

Chronic disease (ref. yes)

Residence (ref. rural)

“-" signifies no value

LAD Lumpectomy and axillary dissection, MRM modified radical mastectomy, 95%Cl 95% confidence interval

Since BI (BISQ-BC total score) is the mediator, it was
regarded as either the independent or dependent vari-
able. The findings showed that NI and NS had signifi-
cant influences on BI and HRQoL, while BI had a
significant influence on HRQoL (Table 3). Therefore, BI
could be considered a mediator between NI/NS and
HRQoL.

In the PCS, MCS, and FACT-Bv4.0 models, NI, NS, and
socio-demographics had significant direct effects on BI or
HRQoL, and significant indirect effects on HRQoL via BL
As for total effects, NI, NS, marital status, employment
status, radiotherapy, and BI explained the most variance
(33%) in HRQoL (FACT-Bv4.0; Tables 4 and 5, Fig. 2).

Discussion

Interestingly, the needs ordering (in terms of NI and NS) re-
garding the patients were not very consistent. The two pri-
mary needs (ie., respect/self-esteem and rehabilitation
needs) indicate that patients received requisite acceptance
and care from health professionals and family members.
However, the most commonly important unsatisfied need
was information, further indicating that information is one
of the most critical support sources during treatment and
rehabilitation [18-20]. It suggests that improving access to

information must be seriously considered via target inter-
ventions. Physical needs were the fourth in NI, but third in
NS, which is probably due to improvements in treatment
modalities and post-operative nursing programs. The
final psychology need reflects that patients were prob-
ably neglecting their psychological needs. Since unmet
psychological needs are commonly reported [21], it is
crucial to focus on patients’ psychological health, en-
hance professional mental health care, and facilitate
patients’ self-care abilities.

Regarding Bl-related changes (ie., behavior, self-
cognition, arm, psychological, sexual activity, social activity,
and roles) in the BISQ-BC, the first three were seriously af-
fected, and thus require careful observation following sur-
gery. The remaining four should also be seriously assessed
while planning programs for improving BI [22].

We found that NI probably does not affect BI disturb-
ance. However, unmet needs are related to poorer BL
Previous studies have reported the influence of psycho-
logical distress, socio-demographics, and clinical factors
on BI [4]; however, the influence of unmet needs on BI
has rarely been explored. This means that while improv-
ing patients’ BI, the implementation of programs that
enhance NS should also be carefully considered.
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Table 5 Factors with total, direct, and indirect effects on self-rated body image and FACT-Bv4.0: path analysis (N=406)
Predictor effects Body image (mediator) FACT-Bv4.0
B (95%Cl) P B (95%Cl) P
Total effects
Body image - - -0432 (-0.536, -0.324) 0.001
Needs importance 0.192 (0.044, 0.315) 0013 -0.083 (-0.143, -0.022) 0.008
Needs satisfaction -0.316 (-0.470, -0.146) 0.002 0.312 (0.171, 0436) 0.002
Marital status (ref. married) - - -0.132 (-0.155, -0.009) 0.032
Unemployed (ref. employed) - - -0.223 (-0.371, -0.126) 0.020
Radiotherapy (ref. yes) - - 0.130 (0.098, 0.257) 0.041
Direct effects
Body image - - -0.432 (-0.536, -0.324) 0.001
Needs importance 0.192 (0.044, 0.315) 0.013 - -
Needs satisfaction -0.316 (-0.470, -0.146) 0.002 0.176 (0.055, 0.300) 0.005
Marital status (ref. married) - - -0.132 (-0.155, -0.009) 0.032
Unemployed (ref. employed) - - -0.223 (-0.371, -0.126) 0.020
Radiotherapy (ref. yes) - - 0.130 (0.098, 0.257) 0.041
Indirect effects
Body image - - - -
Needs importance - - -0.083 (-0.143, -0.022) 0.008
Needs satisfaction - - 0.136 (0.060, 0.220) 0.001

Marital status (ref. married) -
Unemployed (ref. employed) -
Radiotherapy (ref. yes) -

“-" signifies no value
95%(Cl: 95% confidence interval

The present findings revealed that patients with less
NI, more NS, and better BI have better HRQoL [1, 5,
21]. Thus, it appears critical to detect and meet patients’
important needs following surgery; furthermore, BI-
related changes should be carefully assessed to plan tar-
get intervention programs for improving BI, which
would be beneficial for enhancing HRQoL.

Some socio-demographic factors were related to BI
and HRQoL, suggesting that for BI and HRQoL care,
treatment modalities (e.g., surgery type and adjuvant
therapy), basic diseases (e.g., chronic diseases), and life
status (e.g., residence, marital status, and employment
status) should be seriously considered when planning in-
dividualized intervention programs [23, 24]. Due to
worry about the cancer recurrence, most Chinese main-
land women with breast cancer would like to receive
mastectomy, only a small proportion of patients would
like to receive breast conservation surgery. Thus,
whether breast conservation was associated with im-
proved body image and quality of life in Chinese main-
land women with breast cancer needs further study.

In the SEM analysis, BI was a significant mediator of
the relationship between NI/NS and HRQoL. Addition-
ally, BI was also a significant mediator between surgery

type and HRQoL (measured by the SF-36v2), which fur-
ther implies that BI should be regarded as an essential
interventional factor when improving patients’ health
following surgery [5]. This finding supports the notion
that BI could be affected by important unmet needs and
undergoing radical mastectomy, which could lead to
HRQoL impairments [1, 21]. Therefore, post-surgery NI
and NS should be regarded as important factors during
the assessment and nursing-care process among women
with breast cancer, especially those with BI disturbance.
From the treatment viewpoint, the benefits of using
breast conservation surgery and breast reconstruction sur-
gery, if permitted, should be provided to the patients, so
that the two treatments could be more commonly pur-
sued. Chemotherapy and endocrine therapy were not
found to have significant effects on body image, which is
probably due to only a small proportion of the patients
who did not receive chemotherapy (n =4, 1%), or receive
endocrine therapy (n =34, 84%). Thus, the explicit as-
sumption that poor body image was the result of chemo-
therapy and endocrine therapy needs further examination.
In the SF-36v2, patients had significantly lower
scores on the two summary components and the
eight scales, reflecting poorer HRQoL than what has
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Fig. 2 Direct, indirect, and total effects of NI and NS on Bl and HRQoL. NC=Normed Chi-square, < 2.0; GFl = goodness-of-fit index, > 0.90; AGF| =
adjusted goodness-of-fit index, > 0.90; RMSEA = root mean square error of approximation, < 0.08. LAD: lumpectomy and axillary dissection. MRM:

Bl | x2=3.698 (P=0.157)

NC=1.849
GFI=0.997

3% AGFI=0.968
RMSEA=0.046

MCS

NC=0.749
GFI=0.987

4% AGFI=0.969
RMSEA=0.000

been observed in the general population. Specifically,
the FACT-Bv4.0 scores revealed that patients had few
additional concerns in relation to breast cancer, but
patients’ functional, emotional, physical, and social/
family well-being were affected by the disease. These

findings suggest the need for further efforts to im-
prove HRQoL [24].

This study has several limitations. First, the needs, BI, and
HRQoL data were based on self-reports and lacked objective
indicators. Second, the missing data on post-surgery
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complications should be considered in our future study,
since complications are potential influencing factors for
HRQoL. Third, the subjective nature of the survey measures
could have generated response biases. Hence, a prospective
study may be required to appropriately explore the complex
relationship between needs, BI, and HRQoL. Fourth, the
cross-sectional design makes it impossible to state the tem-
porality between the exposure and outcome variables. Fi-
nally, this study was only conducted in Xi'an, limiting the
generalizability of our results among other patient samples.

Conclusions

The present findings provide information for developing
comprehensive Bl-based needs interventions and prepar-
ing targeted health-management programs for breast
cancer patients. A comprehensive intervention consider-
ing needs, BI, and socio-demographics (e.g., an individu-
alized multimodal supporting program) is recommended
to improve HRQoL among women with breast cancer in
the post-surgery period.
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