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Abstract

Background In the competitive health care environment, patient satisfaction and quality of life (QoL) have become
the subject of interest to evaluate the efficacy of therapeutic interventions as we experience improved breast cancer
survival in modern times. The knowledge of the long-term effects of surgery on the QoL in breast cancer patients

is currently limited in the Asian setting. The purpose of this longitudinal study is to evaluate the QoL of early-stage
breast cancer patients undergoing mastectomy and breast-conserving surgery (BCS).

Methods In this prospective cohort study, the QoL of 208 patients who underwent mastectomy and the BCS treat-
ment were assessed, using the European Organization for Research and Treatment of Cancer Core Quiality of Life
Questionnaire. The questionnaire was administered at the baseline, 6 and 12 months following diagnosis. One-way
ANCOVA was used for statistical analysis.

Results A total of 208 female survivors of Stage 0-Il breast cancer were included, among them 47.1% underwent
BCS and 52.9% underwent mastectomy. Older (63.3%), Chinese women (63.6%), and patients with primary educa-
tion (71.7%) were more likely to undergo mastectomy. At baseline, no significant differences were observed for QoL
in both treatment groups. At 6 months, patients who underwent BCS had better social functioning scales( P=0.006)
and worse symptom scales for dyspnoea (P=0.031), compared to mastectomy patients. One year after diagno-

sis, the role functioning score of the mastectomy group was significantly higher than the BCS group, specifically
among patients who had undergone chemotherapy (P=0.034).

Conclusion Patients who underwent BCS had better social functioning and worse dyspnoea symptoms compared
to patients undergoing mastectomy at six months. During one year, there were only significant improvements

in the role functioning among the mastectomy groups compared to the BCS groups. After further stratification,
only mastectomy patients who received chemotherapy exhibited improved role functioning compared to patients
those who did not undergo chemotherapy. Providing social and physical support postoperatively and monitoring
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patients for cancer worry, or other symptoms in the long-term survivorship period would be important to ensure

optimal Qol.

Keywords Breast cancer, Breast conserving surgery, Mastectomy, Quality of life, Survivors

Background

Globally, breast cancer is the most common cancer
among women and is the second leading cause of cancer-
related deaths. Encouragingly, improvement to diagnos-
tic and treatment facilities dedicated for breast cancer
helped to reduce the mortality rates among patients [1].
In Malaysia, breast cancer is the most common cancer
in women with 32.9% of newly diagnosed cancer cases in
2020 [2].

In the late 1890s, Halsted established the radical mas-
tectomy as a standard treatment for breast cancer [3].
Whereas, in the early 1980s, large randomized studies
were first proved that breast-conserving surgery (BCS)
followed by postoperative radiotherapy was a valid alter-
native therapeutic to radical mastectomy in women with
early breast cancer [4—6]. This modification was based on
the result of prospective randomized studies, whereby
survival rate is not correlated with either conserving sur-
gery or mastectomy [4, 5, 7]. BCS is the usual choice for
patients with early-stage breast cancer. While some of the
patients prefer mastectomy because of the fear of recur-
rence [6]. BCS remains a common choice for patients
who prefer conserving treatment to maintain their body
image [8-10].

In current times, within the rising competitive health-
care environment, patients’ satisfaction and quality of
life (QoL) have become an area of interest to evaluate
the efficacy of therapeutic interventions [5, 11]. Similarly,
in cancer patients, the psycho-social factors and QoL
have become important indicators used by the health-
care providers caring for these patients. The knowledge
about QoL in breast cancer patients is derived from pro-
visional studies whose results may differ according to
country, culture, ethnicity, and societal relations. To the
best of our knowledge, longitudinal studies on the QoL
of Malaysian patients treated with BCS or mastectomy
have not been reported in the literature. Therefore, this
study aims to compare the impact of mastectomy versus
the BCS on the QoL of breast cancer patients at different
points of time during their survivorship period.

Methodology

Study design and methods

This study is a part of a prospective cohort study
called the Malaysian Breast Cancer Cohort (MyBCC).
MyBCC aims to determine the association between

socio-demographic, lifestyle, and psychosocial factors,
QoL as well as overall survival of multi-ethnic breast can-
cer survivors. The protocol of the MyBCC study can be
found elsewhere [12].

The MyBCC study is an ongoing hospital-based pro-
spective cohort study of Malaysian women who are
newly diagnosed with primary breast cancer (within
3 months of diagnosis), above 18 years old, and able to
read and understand Malay, English, Mandarin, or Tamil.
The exclusion criteria were patients with a prior history
of any other cancer, bedridden at the time of recruit-
ment, and whose attending physician had certified them
as unfit as a result of other prevailing medical conditions.
Patients were recruited from February 2016 to December
2019.

The objective and details of the research were explained
to all participants, and subjects who had provided their
written informed consent of participation were included.
Purposive sampling was used and a total of 208 MyBCC
patients who underwent surgery and with complete
information about their QoL, were included. Patients
with advanced stages of cancer (3 and 4) and male
patients were excluded.

Procedure and measures

All questionnaires administered to the participants were
done by trained research coordinators at the time of
diagnosis (baseline). Socio-demographic data and clinical
information were collected from the breast cancer regis-
try database. The stage of the patient’s breast cancer was
confirmed by the surgeon using the American Joint Com-
mittee on Cancer (AJCC) staging method. The patient’s
surgical details were retrieved from the UMMC i-Pesakit
(electronic database) records. In addition, the QoL was
measured again at 6 and 12 months following diagnosis.
Six months was chosen because the side effects of chem-
otherapy and radiation would have diminished, and after
1 year they had settled into long-term survivorship after
completion of the cancer treatment.

The QoL was assessed using the European Organiza-
tion for Research and Treatment of Cancer Core Qual-
ity of Life Questionnaire (EORTC QLQ-C30 and EORTC
QLQ-BR23). Two modules were translated to the local
languages and validated. The validity and reproducibil-
ity of the EORTC questionnaire have been proven to be
acceptable [13, 14]. The EORTC QLQ-C30 comprised
30 items including five functional scales (physical, role,
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emotional, cognitive, and social), nine symptom scales
(fatigue, nausea and vomiting, pain, dyspnoea, insom-
nia, appetite loss, constipation, diarrhoea, and finan-
cial difficulties) and Global health status scale [15]. The
QLQ-BR23 contains of 23 items of functional scale and
symptom scale. The four-functional scale evaluates body
image, sexual functioning, sexual enjoyment, and future
perspective, while the four-symptom scale evaluates sys-
temic therapy side effects, breast symptoms, arm symp-
toms, and being upset by hair loss [16]. All the domains
except upset by hair loss (number of patients at baseline:
11, 6 months: 45, and 1 year: 18) and sexual enjoyment
(number of patients at baseline: 36, 6 months: 26, and
1 year: 24) were not evaluated. This is because a limited
number of patients filled out the hair loss and sexual
enjoyment questionnaires, primarily due to the fact that
the majority of individuals were not experiencing hair
loss and were not sexually active during those specific
time periods. Information extracted from the question-
naires was scored accordingly. The raw score for each
subscale was calculated and subsequently linearly trans-
formed to a level between 0 and 100 (standardized raw
score) according to the guidelines of the EORTC scoring
manual. A higher score for functional scale scores rep-
resents a high/healthy level of functioning [17]. A high
score for the global health status/QoL represents high
QoL. However, a high score for a symptom scale repre-
sents a higher level of symptom, indicating poor QoL.
The scoring approach for QLQ BR 23 is identical in prin-
ciple to that of the functional and symptom scales of the

QLQ-30.

Statistical analysis

Data were checked for the normality using the Shapiro—
Wilk test. Descriptive statistics analysis was performed
for demographic characteristics and socioeconomic sta-
tus of cancer patients. The mean and standard deviation
for all items in the QLQ-C30 and QLQ BR23 were calcu-
lated for the BCS and mastectomy patients. Categorical
variables are shown as frequency and percentage, while
continuous variables are presented as (mean + standard
deviation). Chi-square test was applied to identify the
association between the different socio-demographic
factors and types of surgeries. A T-test was conducted
to show the mean differences for QoL between both
groups (mastectomy vs. BCS) at baseline, 6 months, and
1 year. One-way ANCOVA was used to find the adjusted
QoL measures according to type of surgery at 6 months
and 12 months following diagnosis. Post hoc tests were
carried out to identify which groups differed. Sub-
group analysis was carried out for chemotherapy treat-
ment. A P-value of<0.05 was considered as statistically
significant.
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Results

Ninety-eight patients who had undergone BCS and one
hundred-ten mastectomized patients were included in
the final analysis. Background demographic and socio-
economical details of the subjects are shown in Table 1.
There were significant differences for many of the socio-
demographic factors including age group, ethnicity, mari-
tal status and education level, and occupation label based
on the two types of surgery (P<0.05). As expected, there

Table 1 Socio-demographic and clinical characteristics of study
participants according to type of surgery (N=208)

Characteristics BCS (N=98) Mastectomy P values
N (%) (N=110)
N (%)
Age
<50 40(63.4) 23(36.6) <0.01*
51-64 46(53.8) 49(46.2)
>65 12(36.7) 38(63.3)
Ethnicity
Malay 42(70.0) 18(30.0) <0.01*
Chinese 40(36.4) 70(63.6)
Indian 16(42.1) 22(57.9)
Marital Status
Married 79(53.7) 68(46.3) <0.01*
Others 19(31.1) 42(68.9)
Education Level
Primary 15(28.3) 38(71. <0.01*
Secondary and above  83(53.5) 72(46.5)
Income Level (RM)
<5000 73(44.8) 90(55.2) 0.2
> 5000 25(55.6) 20(44.4)
Occupation Status
Working 50(59.5) 34(40.5) <0.01*
Not working 48(38.7) 76(61.3)
Stage
0 13(684) 6(31.6) <0.01%
1 49(53.8) 42(46.2)
2 36(36.7) 62(63.3)
Chemotherapy (184)
No 44(50) 44(50) 048
Yes 43(44.8) 53(55.2)
Radiotherapy (183)
No 11(14.5) 65(85.5) <0.01*
Yes 76(71.0) 31(29.0)
Hormone therapy (110)
No 21(53.8) 18(46.2) 0.55
Yes 34(47.9) 37(52.1)

Categorical data are expressed as percentage. P values were calculated using the
Chi-square test for categorical variables

Abbreviation: BCS = Breast conserving surgery

" Significantly different at P<.05
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was a significant difference between cancer stage and
radiotherapy with type of surgery, as BCS patient rou-
tinely receive radiotherapy (P<0.005). Chinese (63.6%)
and Indian (57.9%), women were more likely to have
mastectomy whereas Malay women preferred BCS (70%).
Comparing the patients who underwent BCS, those who
underwent mastectomy tended to be older, unmarried/
widowed, less educated, and were not working.

Table 2 presents the average scores of each QoL domain
at different time points by surgery type. From the QLQ-
C30 questionnaire, the general health status scores in the
mastectomy group were higher than in the BCS group at
baseline (74.3+16.6 vs. 73.1+16.3), 6 months (76.2 +13.
vs.70.4+1 6.4) and 1 year (73.8+15.4 vs. 71.5+15.8). In
the functional scale, some of the domains (physical func-
tioning, role functioning, and cognitive functioning), the
mastectomy group’s QoL was slightly better than those
of the BCS group at 6 months and 1 year. Simultane-
ously the mean scores for symptoms, particularly nau-
sea and vomiting, insomnia, appetite loss, constipation,
and financial difficulty, in the BCS group were higher
than those in the mastectomy group during 6 months
and 1 year. The scores for fatigue, pain, dyspnoea (except
6 months), and diarrhoea, showed a higher rating on the
symptom scale for the patient who had undergone mas-
tectomy than those who had undergone BCS. The QLQ-
BR23 functional scales showed the mean scores for body
image were higher in the BCS group than the mastec-
tomy group at the baseline but lower than the mastec-
tomy group at 6 and 12 months after diagnosis. Among
the symptom scale, the scores for sexual functioning
were higher in the mastectomy group at baseline, during
6-month and 1 year time points. In contrast, mean scores
for future perspective were comparatively higher among
the BCS group in all 3-time points. The mean scores for
breast symptoms were higher among the mastectomy
group compared to the BCS group at baseline, 6 months,
and 1 year after diagnosis.

Table 3 shows the adjusted (age, ethnicity, hormonal
therapy, chemotherapy, radiotherapy and the quality of
life score at time of diagnosis (baseline)) mean differ-
ence of QoL according to the types of surgeries at base-
line, 6 and 12 months following diagnosis. The QLQ-C30
questionnaire at baseline showed no significant differ-
ence in general health status at different time points.
There was no significant difference in QoL between the
BCS and mastectomy patients in any of the four func-
tional domains (physical functioning, role, functioning,
emotional functioning and cognitive functioning). At
6 months after diagnosis, the BCS group’s social func-
tioning score (mean score 97.6 vs 88.6; F=7.85 and
P=0.006) were significantly higher than mastectomy
patients. However, the dyspnoea symptom scale of the
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mastectomy group was significantly lower (mean score
of 2.5 vs. 12.5, F=4.76, and P=0.031) than that of the
BCS, indicating better QoL. At 1 year after diagnosis,
the role functioning score of the mastectomy group was
significantly higher than the BCS group (mean score 94.8
vs. 85.7; F=4.89, P=0.029). From the QLQ-BR23 feed-
back, among the functional and symptom scales only
sexual functioning was significantly higher among the
mastectomy group compared to the BCS group at base-
line (mean score 22.2 vs. 10.9; F=5.2 and P=0.027) and
during six months (mean score 18.5 vs. 8.7; F=25.1 and
P=0.000). Nevertheless during 1 year after diagnosis,
there was no significant difference.

Table 4 shows the subgroup analysis outcome based on
chemotherapy treatment status (yes, no) of the adjusted
mean difference of QoL, according to surgery type at
baseline, 6 and 12 months following diagnosis. From the
QLQ-C30 questionnaire, at baseline and 6 months after
diagnosis there was no significant difference in the QoL
functional and symptom scales between the BCS and
mastectomy patients except dyspnoea. At 6 months, BCS
groups (undergoing chemotherapy) were more dyspho-
nic than mastectomy patients (mean score 15.0 vs. 0.0;
F=6.661, P=0.012). However, one year after diagnosis,
dyspnoea was insignificant also among the two groups
and only the role functioning score of the mastectomy
group was significantly higher than the BCS group,
among patients undergoing chemotherapy treatment
(mean score 95.2 vs. 84.4; F=4.69, P=0.034). For the
QLQ-BR23 scoring, at baseline and 6 months after diag-
nosis among the functional and symptom scales, there
was no significant difference except the mean scores
of systematic therapy side effects. Patients undergoing
chemotherapy BCS groups had more systematic therapy
side effects compared to mastectomy patients (mean
score 24.1 vs. 11.4; F=6.5, P=0.013). Nevertheless, there
was no significant difference in 1 year except mastectomy
patients who did not undergo chemotherapy had a higher
sexual functioning mean score in contrast to the BCS
group (mean score 25.8 vs. 2.4; F=5.9, P=0.02).

Discussion

The current study found that Chinese (63.6%) and Indian
(57.9%) women are more likely to have a mastectomy
whereas Malay women received BCS (70%). At baseline,
upon adjustment of demographical and clinicopathologi-
cal factors, no significant difference were for QoL in both
treatment groups. At 6 months, patients who underwent
BCS had better social functioning scales (mean score
97.6 vs. 88.6 and P=0.006). However, the differences in
scores became insignificant at 1 year. BCS patients com-
plained of worse symptoms, scoring a high scale for dysp-
noea (mean score 12.5 vs. 2.5, and P=0.031) at 6 months,
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Table 2 The quality of life score according to type of surgery at diagnosis, 6 months and 12 months following diagnosis (N = 208)

QoL domains Surgery Type At diagnosis (Mean +SD) At 6 months (Mean +SD) At 12 months
(Mean £SD)

QLQ-C30 Questionnaire

General Health Status® Mastectomy 743£166 762+13.6 738+154
BCS 731£163 704+164 71.5£158
Functional scales®
Physical functioning Mastectomy 939+13.1 913+10.7 89.1+30.6
BCS 933+12.1 86.8+14.1 886+15.0
Role functioning Mastectomy 91.1£16.0 937+144 935+125
BCS 92.1+144 90.9+17.1 91.7+16.7
Emotional functioning Mastectomy 79.1£194 86.5+18.8 88.2+134
BCS 83.1£203 883x179 863+18.0
Cognitive functioning Mastectomy 88.7+152 86.7+17.0 879+147
BCS 87.0+163 825+18.1 833+179
Social functioning Mastectomy 947+144 933+134 957+11.7
BCS 924+16.8 936154 946+13.1
Symptom scales”
Fatigue Mastectomy 148+176 157+£168 18.1+£19.7
BCS 134+16.7 17.7+20.7 158+18.7
Nausea and vomiting Mastectomy 34+89 3.0+84 18+6.7
BCS 40£13.0 43£145 1.9+6.7
Pain Mastectomy 129171 159+188 17.0£16.7
BCS 98+16.7 165+19.6 169+19.1
Dyspnoea Mastectomy 9.5+208 6.8+16.5 71+186
BCS 39+125 93492 6.9+169
Insomnia Mastectomy 20.7+285 1324242 1394243
BCS 22.7+309 254+295 21.8+283
Appetite loss Mastectomy 64+156 57+143 34+£112
BCS 48£155 10.0+£204 60+159
Diarrhoea Mastectomy 13£6.6 274123 13+£6.6
BCS 15104 15+£6.9 12+6.2
Constipation Mastectomy 47+£151 64+14.0 20+80
BCS 6.0+187 8.1£187 63%£159
Financial difficulties Mastectomy 64+17.6 9.5+19.7 74+200
BCS 93+212 13.0£235 11.8+24.1

QLQ-BR23 Questionnaire
Functional scales®

Body image Mastectomy 932+153 94.1+147 94.7+155
BCS 96.9+109 90.7+19.0 942+157

Sexual functioning Mastectomy 2274272 19.2+254 2594269
BCS 11.8£19.2 75+166 6.2+16.7

Future perspective Mastectomy 67.0+322 71.7+£288 734+278
BCS 789+254 76.1£27.1 80.6+23.6

Symptom scales®

Systemic therapy side effects Mastectomy 88+11.6 11.5+125 89+99
BCS 72+118 144+£152 93+10.1

Breast symptoms Mastectomy 99+17.1 11.3+£16.2 11.1+£133
BCS 92+186 99+138 82+103

Arm symptoms Mastectomy 99+17.1 10.1£145 120174
BCS 9.2+186 127+195 1M2+171

Mean value between BCS and Mastectomy was evaluated by t test
Abbreviations: SD = Standard deviation, BCS = Breast conserving surgery

@ Higher score indicates better functioning

b Higher score indicates more symptoms



Page 6 of 14

(2023) 23:607

Dahlui et al. BMC Women'’s Health

(CTT-69)17l (68L-19)0TlL (Sgl-r9)cTl Sod
6%75°0 19€°0 (8l-6'1)10L 85/°0 600 (CL1-7E)E0L §5S00 9L'c (88-€¢)LT Awoyaisey SOINOYJIP [elbueuly
(SLI-60TL Ov1-91)96 (@61-95)CL SOg
20€0 LL0] 6/-90) 890 €50 (L11-9'1)L9 Lzi'o or'C (Q0L-6C)8°¢ Awoyaisepy uonednsuod
(€508 FS-1z)9'L (£9-607)8C SOg
€960 <000 (L'v=90°)L 18¥'0 050 (©/-00)8¢ 6160 LLO0 (€9-T1)sT Awoaisep esoyueld
(O dRraral Vi (€/1-89)5LL FLLI-1L10)8S SOg
L6€0 L¥/°0 @8-L'L)L€ 1820 AN (CT1-80)59 6090 9¢€C0 (L€l-518 Awo1da15eN $s0| 211addy
(8Te-Lshece (6'le-TSLSET (99¢-€/£1)0LC SOd
6¥71°0 8LL'¢ ¥TT-Ly)SEL €lLro GS'¢ (L'Lz=vy)LeL €1co 0451 (897-S )T/l AUI012915BIN eluwIosy|
(SSL-L'E)E6 (€8l-69)sCl (0€l-6£007)59 Sod
LELO 6110 (8€l-¥'1)9L +L€00 9Ly (C8-0¢)ST €€E0 760 (C8L-09)9L1L Awoaisely eaoudsAQ
(957-6€1)861 (rsc-LziLel (L'S1-6€)86 $O9
/150 71€0 (ecz=€LLLL G550 Ge0 ('2z-96)091 LS¥0 150 el-SOveL Awoyaisepy uled
(09-90)c€ (STL-60)LL (€6-£0)0°G SOg
L0 0890 (el 7120 95l ©/-8'1-)8¢ 7680 8100 (6'8-€091 Awordaiseny Buniwoa pue easneN
(rsz-€T1)88l (€8T-v9olrce ¥'1z-06)TSL SOg
0960 2000 (0sz-1z198l 8900 6€¢ F6l-S2)S€EL £¥8°0 0v00 (cze-1ronzol AW01015BN anbey
gso1ess wordwis
(8'86-6'06)8 16 (9'101-£€6)9L6 (0¥6-878)'88 Sod
96/0 £900 (966-L16)L'S6 %9000 G8'L (9T6-L78)988 1600 L61C (9'101-'06)096 Awoyaisepy Bujuonouny [e120s
(€/8-6'G/)9'18 (C68-GLL)€€8 (8'16-9108)798 SOg
SZr0 0r90 (606-96/)€'S8 8980 00 (006-78/)L'18 Y90 LLco (6'¢6-/'78)€'88 Awordaisey Buiuonouny aauboD
(r88-1'£1)6C8 (l'v6—-€78)C88 (6€8-0CT16LL SOg
LZ1°0 06'L O¥6-9€8)1'68 LESO 8¢€0 (I'l6-€64)TS8 /5€0 7580 (7'88-¥9/)7'C8 AW01015BN Bujuonouny jeuonows
(806-508)£'58 Com\*m@m 06 (CHIA)dS SOd
«6C00 7681 (000L-£'68)816 9060 100 (996-6'S8)E 08¢0 1110 (6€6-5€8)/'88 AUI012315BIN Buiuonouny sjoy
(S68-26/)9%8 a.wm&.@bv 8 (€/6-€'88)8C6 SO4
6900 £9¢°¢ (896-0/8)1°16 ¢S50 80°C (L'¥6-7'58)9°68 £/90 S/10 (866-898)€°1L6 Awoyaisey Buiuonouny jedishyd
259]©ds [euonduny
(065£-0'59)00L (S¥/-€59)6'69 (€'5/-T%9)8'69 SO4
99¢'0 SC80 (L'8L-L89)L €L 8910 6L (96/-704)0°SL ceco [ (£08-8'69)T'S/ AW010315BN 2SN1eIS YjjesH |esdusH
aireuuonsand 0£J-010
anjeAd El (1D) uesyy anjead El (1D) uesyy anjead 4 (1D) ueapy
,Syluow ZL Iy ,SYyluow 91y aujeseq 1y K19bans jo adA) urewo( 317 jo fijend

(807 =N) SIsoubelp BuIMOo||0f SYIUOW 7 | pue 9 1e A19bIns o adA) 01 buipiodde $3eds £74g-010 DLHOT PUe 0€D-OT0 D1YOT JO Sainseaw a4l Jo Aljenb paisnlpy € ajqelL



Page 7 of 14

(2023) 23:607

Dahlui et al. BMC Women'’s Health

(duipeseq) sisoubelp Jo awi 1e 31025 31| Jo Alijenb sy pue Adeisyiolpes ‘Adessyrowsyd ‘Adesayy jeuowoy ‘A1d1uyis ‘sbe 1oj parsnipe YAODNY ,
woidwAs 310w s31e3IPUl 91035 JOYBIH 4

buiuonouny 1e119q sa1edipul 31035 JaybIH ,

S0°0>d e juedyiubis |

K1361ns BuinIaSUOD 1SBAIgG = §DF UOIDINAIGQY

(VAODNY) @2UeLIeAod Jo siskjeuy AQ pale|ndjed 219m sanjen d

(Sel-6/)L¢l (88 vmm_ Q/L1-€9)5 L1 SO4
0920 L'0 (L'8l-¥o)ccL LELO 1'0 Amx 798 LESO €0 6¥1-570)/8 AUWI012915BIN swoidwiAs wy
(€eL-L9l6 @.m VNS OL1-€9)5LL SO
L6C0 'L (£91-68)9TL €050 70 (e8L-8l¢el LESO LE0 (671-970)88 Awioyoaisepy swoldwiAs Jseaig
(CSL-¥8)8LL E6L-€rL)LlLL (LT1-69)€6 SOd
[¥90 LLzo 6€L-T090L 6€10 T OLL-vL)TYL /80 200 (€71-59)6 Awosep 5129449 9pls Adeiay JwsAS
gsoless wordwiAs
(€'88-5CA¥ 08 (698-€1116L (CE8-€99)T YL Sod
8600 L'C (L'1L-6'19)869 7800 8C'¢t (CLL-179)969 Sle0 1oL (89/-8'89)8'£L9 Awoaisely aAldadsiad aining
FeEl-v0)6L 911-66)/8 (6/1-8€)601 SO4
[44N0) L¢ (661-68) 1L x0000 1'G¢ (€'lz=£51)58L %/C00 4 (ec-1'sL)cee Awoaisely Buiuonouny enxasg
(€101-1'76)L'96 (696-1°£8)0°C6 (CTT-6911L SOg
8970 oveL (CL6-0'88)9C6 7580 €00 (916-6'18)/°C6 6¥50 L9€0 (c8l=6'1)10L Awo1d215eN obew Apog
.59]©ds [euolduny
alleuuonsanp £zyg9-010
anjeAd El (1D) ueayy anjead El (1D) ueayy anjead 4 (1D) ueapy
,Syluow ZL Iy ,SYyluow 91y aujeseq 1y K19bans jo adA) urewo(q 311 jo Ayjend

(PanupUOd) € 3jqey



Page 8 of 14

(2023) 23:607

Dahlui et al. BMC Women'’s Health

(8€1-00)69 rST-8L Yy (9/1-ST)SL Sod
98¢0  89l'L (€£-09-)90 6¥10 ol (L'L1-901-)20 Y90 €120 FeL-19-)9°¢ Awolaisely (ou) Buniuwion pue easneN
(€68l LT (gee-c8 :oom (68l-5E)TLL SO
S¥9°0 SLZo (59z-26)1'8 8500 6CL'€ (rez-roy 8610 969'L (S9z-¥L1)e8lL Awo10215B N (s9h)anbireq
(69C-v )L YL (6VC-11)SPL (cse-0Th9ee SOd
8090 8970 (€1Ev8)661 8560 €000 (I'ST-64)0SL 1910 ov0T 0116 Awordaisey (ou) anbieq
gs@less wordwAs
(r'66-9'88)016 €101-506)6'56 (626-8'/8)8'C6 Sod
86L°0 9900 (9001-968)1'S6 9900 00S°€ (S€6-578)0'88 €LE0 9¢0'L (020L-L'16)6'96 Awoisey (s9A) Buruonouny [e1>0s
(8'701-%'06)9'96 (£'S01-T€6)5°66 (8€6-€99)0°08 SOd
1680 6100 (6'101-6'68)6'S6 800 veLe (€96-C¥8)T06 8510 590°C (8'601-C'€8)596 Awolda1sely (ou) Buiuonouny [e1>05
(0'88-TT/)108 (0'16-19/)5€8 (Cv6-608)9/8 SOd
/Y90 clco O'l6-67/)6C8 9¢6'0 9000 (906-5°5/)0°€8 6¢S0 [ 40 (9/6-1%8)606 Awo1o3158 (saA) buluonouny aAUBOD
(C16-8€/)5C8 (8'06-069)6'6/ (SS6-€7)6°€8 SOd
cceo S00'L (C86-7'18)868 e 7260 (€66-1'8/).'88 6160 0100 (1'96-9°€/)678 Awo1o3158 ) (ou) buluonduny aAIUBOD
(6'88-91/)/°L8 (6'C6-€£L)1°S8 (968-071)8'8L SO8
€810 gl (996-078)€'68 580 Se00 (6'16-094)0%8 €050 7570 (r68-55/)1r'C8 AWO1D315B N (soA) Bujuonouny jeuonow
(6'€6-77/)T V8 (L¥OL-TPRS 6 (L'68-059) /L SOg
6¢50 €00 (8'86-6'6£)€°68 060 LGLL (CS6-€'54)€°S8 £L90 9/10 (9€6-8'69)L'18 Awolosisey (ou) Buruonouny feuonowsy
(£06-082) ¥'78 (TS6-778)8'88 (L'66-7'83)076 SOd
*7€00 1691 (£'101-£88)CS6 €Ceo 5660 (€00 Tm.mmvm €6 €0 0590 (C96-L¥8)1'06 Awo1da15eN (s9k) Buiuonouny ajoy
(C00L-7'08)€06 (£901-¥'58) 19 (6:001-€'8/)968 SOd
6580 €00 (€'101-CT)8'16 4240 66€'L Am.m@.m.mbm S8 JASYAY) 1600 (916-£51)1°98 Awo10215B N (ou) bujuopouny sjoy
(C06-8££)0%8 (#'88-C92)€°C8 (8'66-€76)0°96 SO
€900 c09°€ (966-0£8)€°€6 600 [44°%4 (6'96-7'%8)506 99¢0 65C'L (596-6'88)/'C6 AWo12315BN (s9K) Buluonouny [e21sAy4
(676-C'9£)9°S8 (056-£'08)6'£8 (C66-C94)L'L8 SOg
1850 60€0 (066-6'08)6'68 860 1000 (616-1'18)088 r80 000 (£°001-58/)9'68 AW01D315BN (ou) butuonsuny [ed1sAy4
259]©ds [euollduny
(L'£L-819)0 (S€L-979)1'8 (S8L-v' 99 TL SOd
SLS0 6¢r0 (#08-8/9)L¥. 010 €€6'L Amdm‘m.wovo 17 0510 ecle (S68-TENV6L AUWI01D1SBIN e(s2A)snie3s yajeaH |esausn
(CLL-S mmvm /9 (59£-6'65)T'89 8¥,-T190€9 Sod
Y00 L1120 (8'€8-LY9)EVL 6,00 SyCe (£'88-97/)L°08 69¢€0 980 (878-£09)8'LL AUWI031D315B\ e(OU)smels yjjesy |essusn
alreuuonsand 0£J-010
an|pAd 4 (1D) ueayy an|pAd 4 (D)uesw  anpad 4 (1D) ueayy
(ON/s@A) Judwieasy Adersayjowayd
,SYyluow z1 1y ,SYyluow 91y aujdseqly A19bins jo adAL uo paseq) urewoq 3417 jo Ayjend

(80C=N)

sisoubelp BUIMO||0) SYIUOW 7| pue 9 1e A1abins jo adA1 01 Bulpiodde (ou ‘sak) 1uswieal) Adessayiowayd uo paseq sainseaw ayl| Jo Aljenb paisn(pe jo siskjleue dnoibans ¥ sjqer



Page 9 of 14

(2023) 23:607

Dahlui et al. BMC Women'’s Health

QLT-LP)19L (1'92-6'5)091 (881-CH)S $Od

G580  ¥E00 (1'9Z-6'0)5 L %940 1600 (6€z-€e)9¢€lL 6410 818’1 (I'LL-9€)Le Awioyoisely (s9A) sanjnoyyip [eueuly
(S¥T-80)LTl (S9L-L)r9°L (98C-17)E9L Sod

00€0  LOL'L (LEL-167)ET 1690 €510 (CEL-€P Py 5600 €€6'C (L0L-0€l)L'L- Awodaisey (0u) ssnjndYyIp [epueUl
(L¥1-670)88 (€91-17)0L (S61-£99CL SOd

67€0 0680 FoL-91)y 4590 SEY0 (€€1-80)L°Z /%00 9Ly (98-G6)5'L Awodaisepy (s9A) uonednsuod
OLL-£1)9% (§S1-0€)C9 (SYT-+9-)06 Sod

CEL0 6LL0 (6'8-€€)8¢ L0 G800 (§£1-507)5'8 1760 8000 (Cst-Ly)col Awoldaisely (ou) uonednsuod
(1'€-5'1)80 (Cs-rewe (SPT)0L SOg

6680  L¥00 CISINS4 1290 [¥T0 (SOL-0L) LY 8970 sl OS50y Awoid=sepy (sak)eaoyieig
(€0L-0'17)9F (F-6'€)C0 B71-+9)5S SOd

ver'o S0 (89-1't)E 780 86t°0 (£9-€19¢ 1Zs0 0Ty’ (§6-6'8)%0 Awodaisey (ou)esoyuielg
(0/1-t096 6'17-T99¢!L 6CL-+0)79 $Od

6870  ¥8%0 (LEL-61-)9°S /890 910 (F6l-v060L €570 0450 (Oz1-€€)0lL Awooisey (s9A) sso| maddy
(L197)9¢ O7L-+0)SL (L91-€9)TS SOd

0980  7€00 (89-1'¢)8'L 0L€0 650'L (€8-€6I L $660 0000 (€91-6GIL'S Awoldaisepy (ou) sso| a13addy
(€L6-¥'S1)E9C (Fse-rel)eve (tye-rol)cee Sod

LZLO  6l6L (SST-€OryL 1970 vSTl (8ST-16)SPL 660 §90'0 (0Te-SLL61 Awoldaisepy (sek)eruwosul
(98€-0M)€E' LT (€1€-99)6CC (075-1'61)59C Sod

0050 +9¥0 (C8T-CSIFLL €820 S8lL (8€C-6€)66 2600 €86'C (C8T¥SIELL AWo1D3ISeN (ou)eruwiosu
(991-0€)8'6 (Fez-900sL (051-6'1-)59 Sod

S0 $/90 FTI-S1Irs *C 100 1999 (91100 6190 0520 (981-C1)6'6 Awolosisey (sak) esoudsAg
(Fez-8€)L6 OSL-1¥)SCL (LL1-06)€9 $Od

8/60 1000 (LTcreve 8790 8€C0 (981-00)€'6 9170 7290 (Csereyl Awolaisey (ou) esoudsAg
(Tsz-ovI)lLe (L67-9€1)9'1C (CITR4ING $Od

[8Y0  68F0 (Fre-000TLL YAz 0] 1680 (8€T-¥1)9SL 9850 6670 (981-C96LL Awo1915eN (sa) ured
(90e-61)T6L (L€-00)8'LL (1'7z-6€)86 Sod

€00 /¥l0 (992-9%)9°SL 9z¥0 990 (Cle-€9)86l 0570 7850 00e-LPELL Awoidaisepy (ou) ured
0%-c0)8L (I'6-1'0) (I'/-80)L€ Sod

1190 S/10 (E€01)LL 0£8°0 (700 (F8-60)L¢ LS+0 G/S0 96+'1)5S Awodaisepy (soA) Bunwon pue easnen

anjpAd 4 (ID)uesy  anjpad 4 (ID)uesy  anpad 4 (1D) uea

,syluow 71 1y

,syluow 91y

aujdseqly A19bins jo adA|

(ON/S3A) Juawizeany Adesayjowayd
uo paseq) utewo( 3417 o Ayjend

(PanuNUOd) ¥ 3jqey



Page 10 of 14

(2023) 23:607

Dahlui et al. BMC Women'’s Health

(duljaseq) sisoubelp Jo awiy 3e 2103s 3y1f Jo AHjenb ay3 pue Adessyiolpes ‘Adeisyy jeuowioy ANdIuY3S ‘obe 10y paisnipe YAODNY

woldwAs 210w sa1ed1pul 3103s JBYLIH q
Buiuonouny 191394 sa1edIPUI 3105 JBYBIH ,

S0°0>d e juedyiubis |

K1361ns BuIAIBSUOD 1SIIg = §DF U0IIDINAIQQY

(VAODNY) d2UeLIeAOD JO SisKjeuy Ag paie|ndjed 219m sanjea 4

(€81-59)601L (Ctevorse Orl-L1)T8 $Od
/90 N0) (Coz-1'9)9l 0820 'L (S91-50)S6 7850 €0 (S/1-€7)60L Awiorzisely (s3A) swordwiAs wiy
(Fze-9z1)sTe (T8 ﬁ-vo.vmm (€9z-10)L€el SO9
000 143 691-LT)L 87€0 60 (952-S1)591 $/80 200 9110671 Awoidaisely (ou) swordwis wiy
99169 LL /169l @.w l-2'1)C8 SOd
1990 o) (G819 1€l SO¥0 L0 (Iv1-€€)L8 ¥85°0 €0 (SLL-€)60L Awiordaise (s9A) swordwiAs 1seaig
(Ly1-90)'L (9/1-657)8'S (€9t- _9 LeL sod
990 0 (I'21-59¢€0L orL'0 4 6'16-16)50C §/80 200 9110671 Awiordaise (ou) swordwis 1seaig
(€91-79)¢ETL (Fos-LL1)1ve BLL-1Y6L $Od
Y620 ! (L'EL-81)06 «€100 59 EL1-6PLL 6190 20 (FeL-5976 Awiordaisey (s9A) 510943 opis Adelayl 21wWdIsAS
(89L-€9) 0L (Lyl-L16L @lz-ytLL $O9
¥0S0  9S¥0 (Lot¥o)Lel 0€870 'L T6l-90reL 1690 N0 Q/1-S1)1'8 Awoaisely (ou) s102yyo apis Adesay) dIWB1sAS
gsoless wordwAs
(£06-81L1T 18 (F'T8-1'65)80/ (598-849)/'S/ $Od
6€1°0 e (6'6/-L'09)€°0L 1660 0 (578-889)1°0L 720 L0 0788196, Awioidaisepy (s9A) annoadsiad a1ninyg
(T'96-7°59)£°08 (6001-9°€1)€'/8 (878-6'LY)€'S9 $Od
SLE0 ol (£T8-9C9)L'L9 SoL0 LT (8'18-+'55)9'89 §8/0 L0 (C98-+25)€69 Awolaisey (ou) anndadsiad aining
(0516268 ©L1-69)TLL (8€C-L9)E'S $Od
7660 00 (1'S51-80)6'8 8520 Lo (Col-ze)L6 0890 L0 (L9z-€6)1'81 Awozisely (saA) Buluopouny jenxas
(IvL-1'6)¥C (1'0z-£2)98 (062-50)TTL $O9
«0700 65 (I'£8-Sp1)8'ST 0r€0 60 08'8C-L'9)/' /| £¥S0 €0 (I'Le-€9)/8L Awodaisepy (ou) buluonoUNy [ENX3S
(L'€0L-T68)1'96 (9£6-1%8)806 (€701-8'16)0°26 SOd
0ST0  6¥EL (696-£'78)8'68 LT60 6000 (CL6-§ mwvm 06 0S€0 8880 (£86-0'88)1'€6 Awosisely (sak) sbeuw Apog
(9'101-£'16)£'96 (L'66-718)1'T (€T01-86)1° $Od
9880 1200 (1'201-S'T6)E'L6 ¥8€°0 SLL0 (rsoL-¢ omﬁ L6 8660 9000 (LT01-608)1°L6 Awiordaisen (ou) abew Apog
£59|BJs |euolldung
aileuuol}sand £z¥9-010
anjpad 4 (ID)uesy  anjpad 4 (ID)uesy  anpad 4 (1D) uea
(ON/S3A) 3udwiyeas) Adesayyowayd
Ssyuow z 1 1y ,Syiuow 91y aujdseqly A19bins jo adAL uo paseq) ulewoq dji7 Jo Aujend

(PSNUNUY) ¥ 9jqeL



Dahlui et al. BMC Women'’s Health (2023) 23:607

compared to mastectomy patients. Even after stratifica-
tion of chemotherapy, BCS patients who received chem-
otherapy seemed to experience more dyspnoea than
mastectomy patients at 6 month follow-up period only.
Although differences were present in social functioning
and dyspnoea (symptom) scales at 6 months for both
BCS and mastectomy groups, at 1 year, no statistical dif-
ferences were noted for QoL between both groups. At
one year mastectomy patients had better role functioning
scores (mean score 94.8 vs.85.7, P=0.029) compared to
the BCS group. The effect remained even after stratifica-
tion by chemotherapy treatment, we found mastectomy
patients who only received chemotherapy had better role
functioning compared to BCS group (mean score 95.2
vs.84.4 P=0.034).

Baseline assessment revealed that sexual function-
ing was notably higher in the mastectomy group com-
pared to the BCS group, with mean scores of 22.2 and
10.9, respectively (F=5.2, P=0.027). This disparity per-
sisted at the six-month, with mean scores of 18.5 and 8.7
for mastectomy and BCS groups, respectively (F=25.1,
P=0.000). However, after 1 year post-diagnosis, no sig-
nificant difference in sexual functioning was observed.
Upon further analysis, when stratified by chemotherapy
data, mastectomy patients who did not undergo chemo-
therapy exhibited significantly higher mean scores for
sexual functioning compared to the BCS group, but
this difference was only apparent at the 1 year (mean
score 25.8 vs. 2.4; F=5.9, P=0.02). After stratifying the
chemotherapy data, it was observed that six months
after diagnosis, BCS group patients experienced a higher
occurrence of systemic therapy side effects in compari-
son to mastectomy patients, with mean scores of 24.1
and 11.4, respectively (F=6.5, P=0.013). However, no
significant difference was noted in the 1 year.

The evaluation of the patient’s QoL, since the sur-
gery is becoming progressively important in assisting
decision-making concerning the types of management
to be carried out, BCS or mastectomy [18]. The QoL of
the study participants had high means functional scores
(>75 points) except for the sexual functioning scale (< 10
points) while low scores were recorded for symptom
scores (<26 points) in all time points. A similar trend
was previously reported by a study done in Spain [19].
Breast cancer survivors can adjust well to their treat-
ments and have low symptom scores, as the side effects
are reversible [20, 21]. Notably at six months, there were
insignificant differences in the functional scales between
both groups, except for the social functioning scale
(P<0.001). Mastectomy patients need a longer time to
adjust to their new body habitus, they may feel low self-
confidence to return to normal living as seen in other
Asian and Western studies [10, 16, 20, 21].
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In contrast, BCS patients had significantly higher
symptom scores for dyspnoea than mastectomized
patients. After further classification, patients undergone
chemotherapy seemed to experience more dyspnoea
(P<0.012). The presence of the breast may invoke more
anxiety that may manifest as dyspnoea in panic attacks or
anxiety attacks [22] There is evidence that women treated
for breast cancer can have ongoing morbidity with symp-
toms of dyspnea, and reduced physical activity that can
result in perceived poor health status [23].

Although it is a common belief that less-extensive sur-
geries would result in better cosmetic effects leading to
maintenance of QoL and function [20]. On the other
hand, at one year, there was no significant difference in
the symptom scale between both groups. Previous lit-
erature had reported inconclusive findings related to
QoL of breast cancer patients. Similarly, in Germany, a
study assessing the QoL during the first 2 years following
diagnosis using SF-12, found no difference in the QoL of
patients treated with BCS and mastectomy [5]. Another
study in Belgium reported significant benefits of BCS in
compared to radical mastectomy surgery and mastec-
tomy with reconstruction based on treatment satisfaction
[9]. A study conducted in the USA found that patients
undergoing BCS had better scores for satisfaction of their
appearance and physical health (QoL domain) six months
after surgery [4]. A longer follow-up (6—24 months)
resulted in all three groups having identical QoL [4].

Furthermore, a study in Brazil examined clinical and
demographic predictors affecting the QoL of breast can-
cer patients and found that worse QoL scores on physi-
cal and psychological scales were related to mastectomy
[24]. In contrast, mastectomized patients undergoing
chemotherapy tended to have better role-functioning
scores (P<0.034). Differences in QoL by geographical
location may suggest different cultural nuances that we
could not capture in our study. However, a possibility of
diminishing cancer worry in mastectomy patients com-
pared to BCS patients could explain better role function-
ing and lesser dyspnoea; as seen in a study from Australia
that reported worse physical and role functioning scores
among patients treated with conserving surgery [25].

However, in the current study, there was no significant
association observed in physical functioning between
both groups. Both groups routinely received physiother-
apy and rehabilitation postoperatively in UMMC, thus
optimal physical functioning was able to be achieved as
the scores were quite high and physical functioning is not
associated with the type of surgery.

A cross-sectional study done to assess QoL, revealed
that women who had breast-conserving surgery reported
a higher quality of life, improved sexual functioning, and
fewer side effects from systemic therapy when compared to
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their counterparts who had mastectomy [26]. Factors such
as the type of surgery, the age of the patient, and the time
elapsed since the completion of treatment were identified
as significant influencers of sexual functioning and quality
of life in breast cancer survivors. Another study examin-
ing the impact of breast cancer treatments on short- and
long-term sexual functioning, sexual enjoyment, and body
image, and comparing them with age-matched women in
the Norwegian general population [27], found that the sex-
ual functioning score was notably low among the cancer
patients, which aligns with our findings. However, women
who had undergone mastectomy exhibited a modest yet
significantly lower level of sexual functioning compared to
those who had breast-conserving surgery in the long term,
and breast cancer survivors who underwent chemotherapy
showed decreased sexual functioning in the first year fol-
lowing treatment, which differs from our findings. This
discrepancy may be attributed to our BCS group having a
lower mean baseline sexual functional score compared to
the mastectomy group even before the surgical procedures
were performed.

A systematic review also compared the QoL between
patients who had undergone BCS and mastectomy. It
found that only body image scored significantly better
for the BCS patients, while other domains were inconclu-
sive [21]. A study in Germany reported no difference in
QoL domains between both groups (mastectomy versus
BCS), but there was a lesser satisfaction for body image
in patients who underwent mastectomy [28]. Although
our BCS patients seemed to have better body image for
this study at 1 year, the data was statistically insignificant.
Another narrative review involved the QoL of patients
who underwent radical mastectomy, breast-conserving
therapy, or oncoplastic breast surgery and found that
oncoplastic breast surgery is associated with better QoL
compared to the other two groups [20]. However, this
type of surgery was not included in our study.

Scores for QoL are directly associated to the conse-
quences of treatment among cancer patients, particu-
larly for breast cancer [18]. Moreover, better levels of
QoL (physical and mental domains) tend to be associ-
ated with a more encouraging prognosis and survival
of patients [25]. However, QoL tools are not routinely
used to evaluate the effects of cancer surgery. In Malay-
sia, only a few cross-sectional studies have examined
QoL among breast cancer patients [10, 16, 29], but
none of them has conducted any longitudinal study
or evaluated the QoL of patients who underwent dif-
ferent type of surgery. Ganesh et al. found a mean gen-
eral health status of 65.7 (SD=21.4) which is lower
than that demonstrated in our study. This might be due
to the inclusion of patients with late stages of cancer
(stage 3 and 4) in their study [16].
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The age of the patients at the time of diagnosis also
effects the QoL of breast cancer patients [30]. Prior stud-
ies have revealed variances in the impact of breast can-
cer on QoL for different age brackets, compared to the
current study [31, 32]. The variations may be the result of
different follow-up durations. In addition, the categoriza-
tion of the patients based on different age groups before
the assessment of QoL would possibly result in variances.
However, most studies have also used the EORTC QLQ-
C30 and EORTC QLQ-BR23 as tools to measure QoL.

Several methodological strengths and limitations of this
study warrant mention. This study is the first longitudinal
study in Malaysia that aimed to assess the QoL of patients
who underwent mastectomy and BCS. In addition, the
prospective design allowed the comparison of QoL before
and after surgery, which provided better evidence and
understanding of different options for surgery among
breast cancer patients. However, the relatively smaller
sample size due to the inclusion of only stages 0, 1, and
2 is seen as a limitation. Despite the prospective manner
of this study for one year, a longer study period would be
more valuable. Another limitation is that due to significant
advancements in breast cancer diagnosis and treatment,
the EORTC QLQ-BR 30 questionnaire has been super-
seded by the EORTC QLQ-BR45 tool [33]. However, since
our baseline recruitment began in 2012, it was not feasible
to transition to the new questionnaire midway through the
study. Lastly, to observe the difference between different
types of surgery, other aspects that may affect results such
as radiotherapy or socioeconomic conditions and mental
health and satisfaction issues were not studied.

Conclusions
Patients who underwent BCS had better social function-
ing but worse dyspnoea symptoms and sexual functional
scores compared to the patients undergone mastectomy
at six months. However, there was no significant differ-
ence in QoL except for better role functioning among the
mastectomy group was seen at one year following diag-
nosis. After further stratification

BCS group of patients who received chemotherapy
experienced increased dyspnea and systemic therapy
side effects at 6 months after their diagnosis compared to
those who underwent mastectomy. However, 1 year after
diagnosis, mastectomy patients who received chemo-
therapy exhibited improved role functioning, while those
who did not undergo chemotherapy treatment appeared
to have better sexual functioning compared to patients
who underwent chemotherapy. To ensure optimal qual-
ity of life for breast cancer survivors need to offer post-
operative social and physical support and monitoring for
cancer-related concerns and other symptoms.
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