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Abstract

Background: This study aimed to explore the effects of cosmetic care on body image (BI), and social avoidance and distress (SAD)
in young Chinese breast cancer patients, aged 18–40 years old, receiving adjuvant chemotherapy. Methods: This was a 2-arm quasi-
experimental study based on a single-center. A convenience sample of 76 hospitalized young female breast cancer patients, stage 0-III
breast cancer diagnosis was recruited. The control group received usual care, while cosmetic care was added to the intervention group.
The primary outcomes were BI and SAD accompanying chemotherapy, and the secondary outcome was the appearance satisfaction. It
was registered at Clinical Trials.gov, no. NCT04733482. Results: There were significant differences in patients’ body image, and social
avoidance and distress scores from the pre-discharge (T0) to at the end of the chemotherapy cycle (T2) between two groups (P < 0.05).
However, the intervention did not significantly change the appearance satisfaction at T2 (P > 0.05). Logistic regression suggested there
were no confounding demographic factors influencing the intervention. Conclusions: The present study indicated that cosmetic care
improved BI and reduced SAD in young Chinese breast cancer patients during adjuvant chemotherapy. However, a randomized study
should be undertaken to confirm our results.
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1. Introduction

Breast cancer is the most common cancer among
women all over the world [1]. China is undergoing the
cancer transition stage, and the burden of breast cancer
rapidly increases. In China, breast cancer cases accounted
for 12.2% of all newly diagnosed breast cancer patients and
9.6% of all deaths from breast cancer worldwide [2]. It is
expected that by 2021 there will be a total of 2.5 million
cases totally in China [3]. With the advancement of medical
technologies, the survival rate of breast cancer patients has
significantly improved [4], but the diagnosis and treatment
of this disease may still bring severe psychological trauma
to women [5]. First, breasts are the symbolic representa-
tion of women, and also play an important role in women’s
sexual attractiveness [6]. Mastectomy may induce changes
to appearance, leaving a scar to the breast area. Second,
chemotherapy may lead to hair loss, which has been re-
garded as the most distressing side effects of chemotherapy
[7]. Furthermore, chemotherapymay result in pigmentation
of face [8,9], nail change [10] and weight gain [11]. All
these physical changes are challenging for females. They
have a long-term negative effect on patients’ body image
(BI) [12] and social function [13–15]. This condition occurs
more frequently in young breast cancer patients [14,16].

Cosmetic care is an effective measure to enhance pa-
tients’ psychosocial functioning, which can help cancer
patients cope with disfigurement-related adverse effects
[17,18]. It includes moisturizing skin, applying make-up
and wearing wigs. In America, a non-governmental orga-
nization called “Look good, feel better” provided cosmetic
care to cancer patients, which was confirmed to improve
patients’ mood and attractiveness [19]. Nevertheless, in
China, the appearance-related psychological problems are
not paid much attention in comparison to the medical prob-
lems [20]. Consequently, in this study, we intended to know
the effects of cosmetic care on the BI and social functions
in young Chinese breast cancer patients receiving adjuvant
chemotherapy.

This study aimed to evaluate the psychosocial effects
of cosmetic care on youngChinese breast cancer patients re-
ceiving adjuvant chemotherapy. The primary outcome was
BI and social avoidance and distress (SAD) accompanying
chemotherapy, and the secondary outcome was appearance
satisfaction at the end of chemotherapy. We hypothesized
that cosmetic care would improve BI and appearance sat-
isfaction, reduce SAD in young Chinese breast cancer pa-
tients during adjuvant chemotherapy.

https://www.imrpress.com/journal/CEOG
http://doi.org/10.31083/j.ceog4901003
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


2. Methods

2.1 Study design

This was a prospective, 2-arm quasi-experimental
study, comprising two groups: the controlled group and
the interventional group. In order to avoid interference, the
two groups of participants were recruited at different peri-
ods. The control group was recruited from Jan 2015 to Mar
2015, and the intervention group was recruited from Jan-
uary 2016 to September 2017. All participants came from
the department of a breast surgery in Shanghai, China.

2.2 Participants

A convenience sample of 76 hospitalized young fe-
male breast cancer patients, stage 0-III breast cancer diag-
nosis was recruited. The inclusion criteria were: (a) pri-
mary breast cancer patients, aged 18–40 years old, who re-
ceived surgery and adjuvant chemotherapy in our depart-
ment, (b) no prior neoadjuvant chemotherapy, (c) being
available to communicate by the novel social application
“Wechat”. The exclusion criteria were: (a) diagnosis of
psychiatric or intellectual impairment, (b) having a history
of neoadjuvant therapy, (c) having distant metastasis, (d)
ECOG <2. Besides, if the patient’s chemotherapy regimen
was changed due to her willingness or progression of dis-
ease, she was eliminated from the study. Recruitment flyers
were handed out in the breast surgery department. The pri-
mary nurses explained the study to eligible patients briefly;
if the patients intended to participate, they would inform
the research nurse. The research nurse confirmed the pa-
tients’ eligibility, explained the purposes and methods of
this study, and got written informed consent forms signed
by the patients. The sample size was calculated according
to the formula of repeated measurement design, aiming to
differentiate the difference of the primary outcome (BI) be-
tween the two groups. In the formula, α = 0.05, power =
80%, and standard deviation Ϭ was calculated according to
a cross sectional study of body image conducted by one of
the researchers before this study. During long term follow-
up of this study, some patients withdrew from the study co-
hort, and therefore data of these patients couldn’t be used
for further analysis. The calculation yielded an ideal sam-
ple size of 43 in each group. However, in consideration of
the study time, finally 38 participants were included in each
group.

2.3 Data collection

To measure the effects of cosmetic care, participants
were assessed with questionnaires at three different times:
before discharge from the hospital (T0), prior to the end of
the middle chemotherapy cycle (T1), and at the end of the
chemotherapy cycle (T2). Data were collected face to face
or via “Wechat” and email.

2.4 Control condition: usual care
Participants in the control group received usual care

during adjuvant chemotherapy. The usual care consisted of
written information and verbal guidance on the adverse ef-
fects of chemotherapy and related psychological reactions.
They were delivered by nurses in the hospital.

2.5 Intervention: cosmetic care in addition to usual care
Participants in the intervention group received cos-

metic care in combination with usual care. The cosmetic
care was a 3-hour, free-of-charge beauty activity, including
face moisturizing steps, make-up, wigs, and breast prosthe-
ses wearing. It was provided by professional cosmeticians
at a cosmetic training base before the patients finished half
of their chemotherapy cycle. The activity was held five
times. Every time 7–8 participants were invited. A set
of cosmetics and cosmetic equipment were provided, in-
cluding clearing lotion, moisturizing lotion, powder, cotton
pads, and brushes. Different hairstyles of wigs and breast
prostheses were also made available to the participants.

In the activity, first, a professional cosmetician
showed participants the process of face moisturizing
through PowerPoint slides. After that, she demonstrated
the procedure on a volunteer step by step. Second, a spe-
cialized wig consultant taught participants how to choose
the appropriate wig, ensure its maintenance, and identify its
advantages and disadvantages. Third, a rehabilitation con-
sultant demonstrated the benefits of wearing breast prosthe-
ses after mastectomy, and elaborated on how to choose and
clean prostheses. After all the steps were finished, the pa-
tients were invited to take pictures of themselves, and dis-
cuss their experiences about this activity, specifically shar-
ing about the changes in their appearance.

2.6 Ethical considerations
Ethical approval of this study was obtained from the

ethical committee of a cancer center in Shanghai. The ap-
proval number was 1403132-2. Informed consent was ex-
plained to the participants and the forms were signed by
them. Considering ethical bias, participants in the control
group were also invited to participate in the cosmetic ses-
sion after the study.

2.7 Data analyses
The Statistical Package for the Social Sciences (SPSS)

22.0 (IBM Corp., Armonk, NY, USA) was used to ana-
lyze all the data. An independent samples t test was used
to compare means of normally distributed variables of the
two groups, while Mann-Whitney U tests were employed to
analyze the difference of means for variables that were not
normally distributed for the two groups. The frequencies
of categorical variables of the two groups were compared
using Mann-Whitney U test, Pearson’s χ2, or Fisher’s ex-
act test. Repeated-measures analysis of variance (ANOVA)
was performed to compare the longitudinal trend of change
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between the two groups. Finally, logistic regression was
used to find out the confounding factors influencing the in-
tervention. A value of P< 0.05 was considered significant.

2.8 Measurements

2.8.1 BI scale

BI was assessed using the BI scale, which has been de-
veloped by Hopwood [21]. S Y Fang (Taiwan, China) has
translated it into Chinese, and its Cronbach’s α is 0.90 [22].
It is a 10-item self-assessment scale, measuring cancer pa-
tients’ perception of their appearance. Five items concern
general BI: feeling self-conscious, dissatisfied with appear-
ance when distressed, having difficulty looking at naked
body, avoidance from people because of appearance, and
dissatisfied with body; the other five concern cancer related
BI: less physically attractive, less feminine, less sexually
attractive, body less whole, and dissatisfied with scar. The
scale is rated on a scale of 0 to 3 (0 = not at all; 3 = very
much). A higher score signifies a worse BI.

2.8.2 SAD scale

The isolation behavior and distress in social contact
was evaluated with the SAD scale, which contains 28 items.
The reliability coefficient of its social avoidance subscale
and social distress subscale is 0.87 and 0.85 respectively
[23]. Its Chinese edition was used in this study. Half of the
items (No. 2, 4, 8, 9, 13, 17, 18, 19, 21, 22, 24, 25, 26, 27)
were used to measure social avoidance, and the other half
were used to measure social distress. Its items were rated as
either a “Yes” or a “No”. The total score in the scale ranges
from 0 to 28. A higher score means greater SAD.

2.8.3 Appearance satisfaction questionnaire

The appearance satisfaction questionnaire was de-
signed by the researchers of this study, and aimed to assess
whether the several BI-related side effects of treatments
would affect patients’ appearance satisfaction. It involved
six aspects: hair loss, facial skin pigmentation, acne skin,
breast loss, weight gain, and fatigue. The answers included
either a “Yes” or a “No”. This questionnaire was developed
based on three rationales: themultidimensional understand-
ing of BI [24], the side effects of breast cancer treatments
[25], and the experience of clinical nurses.

2.8.4 Demographic and clinical variables

The demographic questionnaire was designed by the
researchers of this study. It included details regarding
the patients’ age, years of marriage, education, personal
monthly income, marital status, type of surgery, tumor
histopathological grading, permanent residence, and main
caregiver.

3. Results

3.1 Study population

In the phase of recruitment, there were 38 and 42 par-
ticipants in the control group and intervention group respec-
tively. However, 4 of the participants from the intervention
group did not attend the cosmetic care, so they were not
included in the analysis. As for the demographic and clin-
ical variables, we found no significant differences between
the control group and the intervention group except for the
level of education and personal monthly income (P< 0.05)
(Table 1).

3.1.1 Primary outcome

There was no significant difference in the baseline BI
(T0) and baseline SAD (T0) between the two groups. But
we found a significant positive effect of cosmetic care on
patients’ BI (F = 9.22, df = 1, P < 0.05) and SAD (F =
14.13, df = 1, P< 0.05) from T0 to T2 (Table 2) (Figs. 1,2).

Fig. 1. Scores of body image between the two groups. The
horizontal axis signified the time point of assessment: T0 signified
before discharge from the hospital; T1 signified prior to the end
of the middle chemotherapy cycle; T2 signified at the end of the
chemotherapy cycle. The vertical axis signified the scores of body
image (BI) in the two groups. The blue line and the green line
meant the longitudinal variation trend of BI respectively. The BI
(T0) in the control group and intervention group were 9.50± 6.45
and 7.21± 5.50 (mean± SD) respectively. The statistical analysis
showed there was no significant difference between them. In the
control group: from T0 to T1, BI increased, and from T1 to T2,
BI decreased a little. In the intervention group: from T0 to T2,
BI decreased all the time. There were significant differences in BI
between the two groups from T0 to T2.
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Table 1. Demographic and Clinical Variables of the Participants.
Variables Total (n = 76) Control (n = 38) Intervention (n = 38) Z or χ2 Value P value

Age, mean (SD), y 35.07 (3.62) 35.53 (3.58) 34.61 (3.65) –1.274a 0.203
Years of marriage, mean (SD) 8.78 (4.94) 9.71 (5.07) 7.86 (4.68) –1.335a 0.182

n (%) n (%) n (%)
Education –3.535a 0.000*

Primary school 1 (1.3) 1 (2.6) 0 (0)
Junior and senior high school 21 (27.6) 17 (44.7) 4 (10.5)
Senior college or above 54 (71.1) 20 (52.6) 34 (89.5)

Personal monthly income –2.563a 0.01*
<3000 CNY/month 13 (17.1) 10 (26.3) 3 (7.9)
3000–4999 CNY/month 23 (30.3) 13 (34.2) 10 (26.3)
5000–7999 CNY/month 19 (25) 8 (21.1) 11 (28.9)
≥8000 CNY/month 21 (27.6) 7 (18.4) 14 (36.8)

Marital status 0.000b 1
Married 68 (89.5) 34 (89.5) 34 (89.5)
Single 8 (10.5) 4 (10.5) 4 (10.5)

Type of surgery 5.575b 0.062
Breast preservation (breast conserving treatment) 27 (35.5) 11 (28.9) 16 (42.1)
Mastectomy 30 (39.5) 20 (52.6) 10 (26.3)
Reconstructive surgery 19 (25) 7 (18.4) 12 (31.6)

Breast preservation 2.105b 0.147
Yes 26 (34.2) 10 (38.5) 16 (42.1)
No 50 (65.8) 28 (56) 22 (57.9)

Axillary lymph node dissection 0.216b 0.642
Yes 32 (42.1) 15 (39.5) 17 (44.7)
No 44 (57.9) 23 (60.5) 21 (55.3)

Tumor histopathological grading 1.339b 0.247
II 43 (56.6) 19 (50) 24 (63.2)
III 33 (42.1) 19 (50) 14 (36.8)

Permanent residence 0.852b 0.356
Shanghai 34 (42.1) 15 (39.5) 19 (50)
Other provinces 42 (57.9) 23 (60.5) 19 (50)

Main care giver 2.741b 0.254
Parents 20 (26.3) 12 (31.6) 8 (21.1)
Husband 25 (32.9) 14 (36.8) 11 (28.9)
Parents and husbands 31 (40.8) 12 (31.6) 19 (50)

Abbreviations: CNY, Chinese Yuan; SD, standard deviation. a: The comparision between the 2 arms was conducted using Mann-
Whitney U test. b: The comparision between the 2 arms was conducted using Pearson’s χ2 or Fisher’s exact test. * The statistic
value of the statistical tests are presented as P < 0.05.

3.2 Secondary outcomes

After the completion of chemotherapy (T2), hair loss
brought the greatest influence to patients’ appearance sat-
isfaction in both the control group (97.4%) and the inter-
vention group (86.8%). However, there was no significant
effect on appearance satisfaction for breast cancer patients
between the two groups at T2 (P > 0.05).

3.3 Logistic regression analysis

The comparison of demographic and clinical variables
between the two groups showed that there were significant
differences in the participants’ education level and personal
monthly income (P < 0.05) (Table 1). Therefore, in order
to recognize whether they were confounding factors influ-
encing the intervention, we separately combined them with
the intervention (group) into the logistic regression of BI
and SAD scores at T2. Before performing logistic regres-
sion, BI and SAD scores were transformed into categorical
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Table 2. Results of BI and SAD.
T0 T1 T2 Fa P value

Items Mean (SD) Mean (SD) Mean (SD)

BI 15.072 0.000*
Control (n = 38) 9.50 ± 6.45 11.11 ± 6.52 12.55 ± 5.35
Intervention (n = 38) 7.21 ± 5.50 6.97 ± 4.86 6.29 ± 5.56
Between armsb (z, p) –1.594, 0.111 –2.991, 0.003* –4.721, 0.000*

SAD
Control (n = 38) 10.05 ± 7.79 10.11 ± 7.04 12.16 ± 6.14 14.61 0.000*
Intervention (n = 38) 7.71 ± 6.62 4.95 ± 4.85 5.39 ± 6.82
Between armsb (z, p) –1.276, 0.202 –3.594, 0.000* –4.404, 0.001*

The horizontal axis signified the time point of assessment: T0 signified before discharge
from the hospital; T1 signified prior to the end of the middle chemotherapy cycle; T2 sig-
nified at the end of the chemotherapy cycle. BI, body image; and SAD, social avoidance
and distress; SD, standard deviation. a: The comparision between the two groups was
conducted using ANOVA. b: The comparision of the two groups at each time point was
conducted with an Mann-Whitney U test. * The statistic value of the statistical tests are
presented as P < 0.05.

Fig. 2. Scores of social avoidance and distress between the two
groups. The horizontal axis signified the time point of assess-
ment: T0 signified before discharge from the hospital; T1 signi-
fied prior to the end of the middle chemotherapy cycle; T2 signi-
fied at the end of the chemotherapy cycle. The vertical axis signi-
fied the scores of social avoidance and distress (SAD) in the two
groups. The blue line and the green line meant the longitudinal
variation trend of SAD respectively. The SAD (T0) in the control
group and intervention group were 10.05 ± 7.79 and 7.71 ± 6.62
(mean ± SD) respectively. The statistical analysis showed there
was no significant difference between them. In the control group:
fromT0 to T1, SAD increased, and fromT1 to T2, SADdecreased.
In the intervention group: fromT0 to T2, SAD decreased a lot, and
from T1 to T2, SAD increased. There were significant differences
in SAD between the two groups from T0 to T2.

variables according to their mean values at T2.
The mean value of BI scores at T2 was 9, therefore 1

meant the scores were ≤9, while 0 meant the scores were
>9. Equally, the mean value of SAD at T2 was 8, therefore
1 meant scores were ≤8, while 0 meant the scores were
>8. Eventually, the results showed that only the interven-
tion (group) made a significant difference to BI scores (P
< 0.05) and SAD scores at T2 (P < 0.05), indicating that
cosmetic care independently affected BI and SAD.

4. Discussion
In this study, the results suggest that cosmetic care de-

creased BI and SAD scores in the experimental group from
T0 to T2, which means it brought positive psychosocial
effects to young Chinese breast cancer patients receiving
chemotherapy. This finding is consistent with other stud-
ies. A study in France showed that cosmetic care improved
BI in breast cancer patients who underwent surgeries three
months later [26]. Another study showed that cosmetic re-
habilitation improved oral cancer patients’ BI, helped cover
the disfigurement, and make it less noticeable. Patients
were, thus, satisfied with their appearance and what peo-
ple thought about them [27]. In a third study, physical at-
tractiveness increased patients’ confidence and femininity,
which, in turn, benefitted their social function [28]. A study
in Korea identified the good effects of cosmetic care on
relieving distress and avoidance of breast cancer patients,
who had undergonemastectomy in the past 2 years andwere
undergoing chemotherapy or radiotherapy [29]. In the cur-
rent study, cosmetic care brought about positive effects by
hiding the physical signs of illness and treatments in cancer
patients, rather than eliminating the actual body deteriora-
tion.
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Notwithstanding the positive effects of cosmetic care
on BI and SAD in breast cancer patients during adjuvant
chemotherapy, there was no significant difference in pa-
tients’ appearance satisfaction between the two groups at
T2. This could be explained by the contribution of two fac-
tors: ways of asking questions in the appearance satisfac-
tion questionnaire and the multidimensional concept of BI.
First, the questions in the questionnaire were close-ended,
such as, “Does the hair loss affect your appearance satis-
faction?” instead of being open-ended, such as, “How hair
loss has affected your appearance satisfaction?” Further-
more, the answers were either a “Yes” or a “No”. These
questions were unable to capture the quantitative extent or
the qualitative nuance of the patients’ appearance satisfac-
tion. Therefore, when these physical changes existed ob-
jectively, the answers would be “Yes” in both the groups.
Second, there was no conflict between nonsignificant ap-
pearance satisfaction and significant BI at T2. As BI was a
multidimensional concept in this study, it could have been
influenced by both: ones’ investment in appearance and
self-evaluation [13]. Investment in appearance signified
how important the patient considered her appearance, and
self-evaluation denoted the discrepancy between realistic
appearance and ideal beauty [30]. Appearance satisfaction
is a form of self-evaluation of one’s body, therefore, it was
only one part of BI. Additionally, the improvement of BI
in the intervention group was not only due to patients’ ap-
pearance changes, but also the psychological care and so-
cial support they perceived in the activity. Just as it was
reported in Linda R. Taggart’s study, patients felt comfort-
able to remove wigs and put on make-up in the cosmetic
class, because all of them were in the same condition [31].

This was the first study on cosmetic care conducted
in China mainland to improve BI and reduce SAD in
young breast cancer patients undergoing chemotherapy. In
the usual care method, guidance on the side effects of
chemotherapy is offered to the patients verbally or in writ-
ing. However, the cosmetic care method made the patients
together, and taught them how to tackle their problems in
reality, which also offered a chance for the patients to com-
municate with each other. In this study, cosmetic care was
comprehensive. It covered the appearance-related issues
faced in the perioperative and adjuvant chemotherapy pe-
riod, which was more overall than other studies. Further-
more, through this intervention, patients were shown that
they should hold a dialectical opinion on cosmetics. Al-
though a study has shown that some ingredients, such as
parabens, found in cosmetics might make their way into
the breasts, the source of parabens was unclear [32]. It
was, thus, concluded that these ingredients should not be
regarded as the cause of breast cancer [33]. In order to es-
tablish clarity on this issue, more epidemiologic studies are
needed [34].

4.1 Study limitations
This was a single-center study, which would affect

the sample representativeness and generalizability of the
results. The sample size was small and had a risk of en-
rollment bias because it was a quasi-experimental study.
The control group was recruited in 2015, whereas the in-
tervention group was recruited starting in 2017. This kind
of design was dominant in avoiding interference between
the two groups. Although two groups of patients were re-
cruited with a long interval, the side effects of breast can-
cer treatments remained unchanged, and no other changes
in surgical or postoperative care occurred between the two
time periods. Furthermore, attrition throughout the study
may have influenced the results. The attrition was caused
by some objective reasons. The traditional opinion of Chi-
nese patients in emphasizing disease and treatment, rather
than the quality of life has prevailed in. This led to the diffi-
culty of enrollment, which may have influenced the gener-
alizability of cosmetic care. Another limitation in this study
was the design of questions in the appearance satisfaction
questionnaire. In subsequent research, the responses should
be changed into a five-grade format, rather than including
ratings of only “Yes” or “No”.

5. Conclusions
Cosmetic care can be used with young Chinese breast

cancer patients to improve their BI and reduce their SAD
during adjuvant chemotherapy, but a randomized study
should be undertaken to confirm the results. In this study,
cosmetic care provided psychological and social support to
cancer patients, andmade them feel cared for. Hospitals can
hold this activity regularly in the coming days, and invite
professional cosmeticians to demonstrate make-up routines
for the patients.
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