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Backgrounds/Aims: Cancer stigma (CS), a self-inflicted sense of hopelessness, has been identified as a major factor affecting cancer
patients’ outcomes. However, few studies have investigated the CS-related outcomes in hepatobiliary and pancreatic (HBP) cancer.
Thus, the aim of this study was to investigate effects of CS on quality of life (QoL) of HBP cancer.

Methods: From 2017 to 2018, 73 patients who underwent curative surgery for HBP tumor at a single intuitive were enrolled prospec-

tively. The QoL was measured using the European Organization for Research and Treatment of Cancer QoL score, and CS was evaluat-

ed in three categories, “impossibility of recovery,” “cancer stereotypes,” and “social discrimination.” the stigma was defined by higher

scores of attitudes compared with the median value.

Results: The stigma group showed a lower QoL (-17.67, 95% confidence interval [CI]: -26.75 to 8.60, p < 0.001) than the no stigma
group. Similarly, most function and symptoms of the stigma group showed worse results than the no stigma group. The difference in
function scores between the two groups according to CS was highest in cognitive function (-21.20, 95% CI: -30.36 to 12.04, p < 0.001).
Fatigue showed the largest difference between the two groups at 22.84 (95% CI: 12.88-32.07, p < 0.001) and was the most severe symp-
tom in stigma group.

Conclusions: CS was an important negative factor affecting the QoL, function, and symptoms of HBP cancer patients. Therefore, ap-

propriate management of CS is crucial for improved postoperative QoL.
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INTRODUCTION

Hepatobiliary and pancreatic (HBP) cancer refers to pancre-
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atic, periampullary, gallbladder, and hilar bile duct cancers. It
exhibits poorer prognosis than other digestive tract cancers.
The five-year survival rate for HBP cancer is low. Deaths due
to HBP cancer are increasing in western countries and Korea
[1,2]. The social burden for HBP cancer is also increasing [3,4].
Despite advances in surgical and medical treatments for HBP
cancer, survival rate of patients with HBP cancer is still lower
than that of patients with other malignancies [5]. Additionally,
patients with HBP cancer have a quality of life (QoL) similar to
or lower than patients diagnosed with esophageal, gastric, or
colorectal cancers [6-8].

In cancers with a dismal prognosis, changing the treatment
and patient care strategy can increase the number of long-term
survivors [9,10]. Due to increased survival rates, it is neces-
sary to evaluate effects of treatment on QoL of patients [10,11].
Furthermore, QoL is a measurable prognostic factor for long-
term survival in many chronic diseases including cancer [12-
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14]. Factors affecting the QoL of cancer survivors include their
symptoms [15], depression [10], and cancer stigma (CS) [16].
Stigma is a concept characterized by negative behaviors and
social stereotypes, typically seen in patients suffering from
chronic diseases [17,18]. In particular, CS is described as a
hopeless self-inflicted feeling. It is considered to be a major fac-
tor affecting the outcome of cancer patients [19].

Despite advances in medical treatment and improved long-
term survival rates, fear and CS remain prevalent in patients
with HBP cancer [20]. For patients and their families, the di-
agnosis alone can negatively affect cancer treatment. Studies
analyzing the importance of CS in the long-term prognosis of
patients with HBP cancer have not been reported yet. Thus,
the purpose of this study was to determine the prevalence of
CS in HBP cancer patients and its impact on disease prognosis,
including their QoL, physical and psychological functions, and
symptoms.

MATERIALS AND METHODS

Patients

A prospective survey was conducted for patients who visited
the outpatient clinic following surgery at a single tertiary hos-
pital from October 2017 to March 2018. Patient aged between
20 and 65 years who underwent surgery for HBP cancer and
borderline malignancy diagnosis were recruited for this ret-
rospective study. Most patients underwent a complete pancre-
atectomy or hepatectomy. Patients with a periampullary cancer
underwent a pancreaticoduodenectomy and patients with a
left-sided pancreatic cancer underwent a distal pancreatecto-
my. Patients with a hilar cholangiocarcinoma underwent bile
duct resection with or without major hepatectomy. This study
was approved by the Institutional Review Board of the Sam-
sung Medical Center (approval no. 2019-02-041). This study
was conducted after obtaining IRB approval and informed
consent from patients prior to the start of the survey.

Measurements

Stigma

CS was assessed using the questionnaire described by Cho et
al. [20], which consisted of 12 questions in three domains: (1)
impossibility of recovery; (2) stereotypes; and (3) experience
of discrimination. In terms of impossibility of recovery, four
questions were used to assess the impossibility of recovery,
likelihood of cure, impossibility of social activities, and im-
paired task ability at work. The stereotypes about cancer pa-
tients were evaluated with the following 4 questions. The ques-
tionnaire consisted of questions about perception of cancer
patients (identifying a person with cancer by their appearance),
cancer patients' sexual intimacy, cancer patients' vulnerability,
and social contribution of cancer patients. These questions
were assessed using a 4-point Likert scale ranging from 1 point

(strongly disagree) to 4 points (strongly agree). We calculated
average score of 12 items. We then divided patients into a no
stigma group and a stigma group according to the median
score (> 1.375).

To assess social discrimination, we used dichotomous ques-
tions to ask whether patients’ friends tended to avoid inter-
actions with them, whether neighbors avoided interactions
with them, whether they had problems within their family or
marriage, and whether employers or coworkers discriminated
against them because of their cancer diagnosis.

Quality of life

QoL was measured using the European Organization for
Research and Treatment of Cancer (EORTC) Quality of Life
Questionnaire Core 30 (QLQ-C30), which was translated into
Korean and validated [21]. QoL functional and symptom scores
ranged from 0 to 100, with a higher score on the EORTC repre-
senting a better QoL or a better level of functioning. A higher
score on the EORTC also represented a more severe level of
symptom. We scored EORTC QLQ-C30 answers according to
a scoring manual [22]. Data were linearly transformed to yield
scores ranging from 0 to 100. We analyzed incomplete ques-
tionnaires according to developers’ recommendations. A high-
er score indicated a better status of the functioning domain
but a worse status for the symptom domain. QoL mean and
the proportion of ‘problematic groups’ in each QoL scale were
also determined. Problematic groups were defined as scores
that were lower than 66 in global health status/QoL and better
functioning and those higher than 33 on the symptom score.
To interpret QoL scores, we defined ‘clinically significant’ dif-
ference in QoL as a 10-point difference in mean score [22].

Socio-clinical demographics

Patients’ sociodemographic characteristics including gender,
age, marital status, education, current employment status, and
current monthly family income were obtained for this study.
Clinical data such as primary cancer subtype, stage, type of
surgery, adjuvant treatment, and treatment-related compli-
cations were obtained from each patient’s electronic medical
records.

Statistical analyses

To assess stigma, the mean and standard deviation were
calculated for each item in each domain for impossibility of re-
covery and stereotypes of cancer patients. Descriptive statistics
were used to report social discrimination and prevalence of
unemployment.

We used univariable and multivariable linear regression
models to identify the association between CS and QoL, in-
cluding functions and symptoms. All statistical analyses were
performed using the Stata 14 software (StataCorp LP). We used
two-sided p-values. p < 0.05 was considered statistically signif-
icant.
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Table 1. Patients characteristics and clinical outcomes (n = 73)

Cancer stigma

Overall p-value
No (n=38) Yes (n = 35)
Socio-demographic factor
Age (yr) 553+55 55.6+5.2 55.1+5.8 0.68
Sex 0.05
Female 14 (19.2) 4(10.5) 10 (28.6)
Male 59 (80.8) 34 (89.5) 25(71.4)
Marital status, married 65 (89.0) 36 (94.7) 29(82.9) 0.1
Monthly family income ($) 0.53
< 5,500 19 (26.0) 12 (31.6) 7 (20.0)
> 5,500 52(71.2) 25 (65.8) 27 (77.1)
Unknown 2(2.7) 1(2.6) 1(2.9)
Education 0.51
< High school 34 (46.6) 19 (50.0) 15 (42.9)
> High school 38(52.1) 19 (50.0) 19 (54.3)
Unknown 1(1.4) 0(0) 1(2.7)
Current work status 0.014
No work 16(21.9) 4(10.5) 12(34.3)
Current work 57 (78.1) 34(89.5) 23(65.7)
Clinical factor
Median survival year 2.5(1.7-3.8) 29(1.7-4.1) 24(1.4-3.7) 0.37
Survival year 0.30
<1 4(5.5) 1(2.6) 3(8.6)
1to<2 21 (28.8) 11(28.9) 10 (28.6)
2to<3 18 (24.7) 8(21.1) 10 (28.6)
3to<4 12(16.4) 8(21.1) 4(11.4)
4to<5 11 (15.1) 8(21.1) 3(8.6)
>5 7 (9.6) 2(5.3) 5(14.3)
Disease characteristic 0.26
Benign 11 (15.1) 4(10.5) 7 (20.0)
Cancer 62 (84.9) 34 (89.5) 28 (80.0)
Cancer subtype” 0.20
Pancreatic ductal adenocarcinoma 22 (35.5) 10(29.4) 12 (42.9)
Distal common bile duct 14 (22.6) 9(26.5) 5(17.9)
Hilar cholangiocarcinoma 6(9.7) 2(5.9) 4(14.3)
Carcinoma of the Ampulla of Vater 11(17.7) 9(26.5) 2(7.1)
Others 9(14.5) 4(11.8) 5(17.9)
Disease stage at diagnosis” 0.27
Stage | 21(33.9) 14 (41.2) 7 (25.0)
Stage Il 36 (58.1) 19 (55.9) 17 (60.7)
Stage lll 4 (6.5) 1(2.9) 3(10.7)
Unknown 1(1.6) 0(0.0) 1(3.6)
Type of surgery 0.34
Pancreatectomy 60 (82.2) 32(84.2) 28 (80.0)
Hepatectomy 9(12.3) 3(7.9) 6(17.1)
Others 4(5.5) 3(7.9) 1(2.9
Surgical method 0.92
Laparoscopic surgery 6(8.2) 3(7.9) 3(8.6)
Open surgery 67 (91.8) 35(92.1) 32(91.4)
Adjuvant treatment 0.26
No 30 (41.1) 18 (47.4) 12 (34.3)
Yes 43 (58.9) 20 (52.6) 23 (65.7)
Adjuvant treatment (> stage Il) 40 20 20 0.63
No 5(12.5) 2(10.0) 3(15.0
Yes 35(87.5) 18(90.0) 17 (85.0)
Complication 0.31
No or C-D classification |-l 59 (80.8) 29 (76.3) 30(85.7)
C-D classification = llla 14 (19.2) 9(23.7) 5(14.3)

Values were presented as mean + standard deviation, number (%), or median (interquartile range).
C-D, Clavien-Dindo.
a)Only cancer patents (n = 62).
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Table 2. Postoperative stigma of patients

Cancer stigma SFroneg Disagree Agree strongly Mean = SD
disagree agree
Impossibility of recovery
Cancer is impossible to treat regardless of highly developed medical science. 27 (37.0) 34(46.6) 10(13.7) 2(2.7) 1.8+0.8
| would not be socially active once diagnosed with cancer. 50(68.5) 17(23.3) 3(4.1) 3(4.1) 14+0.8
Job performance at the workplace may decrease even after successful cancer treatment. 37 (50.7)  22(30.1) 8(11.0) 6(8.2) 1.8+1.0
It is very difficult to be healthy again once a person is diagnosed with cancer. 37 (50.7) 26 (35.6) 6(8.2) 4 (5.5) 1.7+0.8

Stereotypes of cancer patients
Cancer patients are easily recognized by their look.
Cancer patients would have a difficult time having sexual intimacy.
Cancer patients deserve to be protected in society.
Cancer patients would not be able to make contributions to society.

51(69.9) 20(27.4) 0(0.0)
50(68.5) 17(23.3) 3(4.1)
43(58.9) 19(26.0) 6(8.2)
59(80.8) 11(15.1) 2(2.7)

2(2.7) 14+06
3(4.1) 14+08
5(6.8) 1.6+09
1(1.4) 12+06

Values are presented as number (%).

For calculation of mean following: ‘strongly disagree = 1, disagree = 2, agree = 3, strongly agree = 4! Thus higher mean, higher stigma.

SD, standard deviation.

RESULTS

Patients’ characteristics and clinical outcomes

Among 75 recruited patients, two participants who did not
undergo surgery were excluded. Thus, we performed analysis
for the remaining 73 patients. The median score of CS was
1.375. Compared to the no stigma group, patients with stig-
ma were more likely to be females (p = 0.05). The number of
working patients throughout the data collection period was
significantly higher in the no stigma group (p = 0.014). Among
the total patients, 62 (84.9%) were diagnosed with cancer, in-
cluding 22 (35.5%) who had pancreatic ductal adenocarcinoma.
A total of 40 (64.6%) patients had advanced stage II or higher.
There were no significant differences in rates of postoperative
complications or survival between the no stigma group and the
stigma group (Table 1).

Cancer stigma and discrimination

Among the four items related to impossibility of recovery,
more than 85% of patients were positive for at least three items.
However, for questions related to job performance at the work-
place, 14 (19.2%) patients believed that their ability to work effi-
ciently decreased even after successful cancer treatment (Table
2). According to the type of discrimination endured, 15 (20.5%)
patients reported that they experienced discrimination from
both employers and coworkers. Forty-two (57.5%) patients dis-
closed cancer diagnosis to a colleague and 25 (34.2%) patients
disclosed cancer diagnosis to customers (Table 3). Results of
subgroup analysis for cancer patients also showed a similar
trend to that for all patients (Supplementary Table 1, 2).

Quality of life, function, and symptoms

Using an unadjusted model of linear regression, we found
that the stigma group was more likely to report a lower score
in overall QoL (78.51 vs. 62.62, p < 0.01) and in all function-

al scales, particularly the cognitive scale (92.11 vs. 69.52, p <
0.001). In addition, patients in the stigma group were signifi-
cantly more likely to exhibit higher levels of all symptoms,
particularly fatigue (23.10 vs. 46.98, p = 0.005). After adjusting
for age, sex, and disease stage, this association remained statis-
tically and clinically significant (Table 4, Fig. 1). In subgroup
analysis, QoL was lower in the stigma group of cancer patients
(77.94 vs. 60.12, p < 0.01). In the advanced stage, the stigma
group showed significantly lower QoL (82.14 vs. 58.33, p < 0.01).
Furthermore, the QoL of the stigma group was significantly
lower in patients who received adjuvant chemotherapy (80.70

Table 3. Postoperative experience of discrimination by patients

Cancer stigma Number (%)
Experience of social discrimination
Some friends avoid me because of cancer. 12 (16.4)
Some neighbors tend to avoid interacting 11(15.1)
with me because of cancer.
I have problems with my family/married life 13(17.8)
because of cancer.
My employer/coworkers have discriminated 15 (20.5)
against me.
Disclose cancer diagnosis
Brothers or sisters 70(95.9)
Spouse 68 (93.2)
Sons or daughters 65 (89.0)
Friends 65 (89.0)
Relative 49 (67.1)
Parents 49 (67.1)
Superior 46 (63.0)
Colleague 42 (57.5)
Neighbors 36 (49.3)
Customer 25(34.2)
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Table 4. Association between cancer stigma and quality of life, function, and symptoms

No stigma (n = 38) Stigma (n = 35) p-value stigr’r,\:: 222?235\;2 ay’ p-value”
Global health status/quality of life 78.51 (16.96) 62.62 (21.04) < 0.001 -17.67 (-26.75,-8.60) < 0.001
Functional scales
Physical functioning 91.58 (8.30) 72.00 (17.47) <0.001 -19.35(-26.04, -12.67) <0.001
Cognitive functioning 92.11(12.70) 69.52 (23.39) <0.001 -21.20 (-30.36, -12.04) < 0.001
Emotional functioning 89.25(11.11) 76.51(16.31) <0.001 -11.47 (-17.91,-5.03) 0.001
Social functioning 84.65 (23.05) 71.90 (23.14) 0.002 -13.30 (-24.60, -1.99) 0.022
Role functioning 92.98(15.32) 79.04 (22.27) 0.002 -14.94 (-24.53,-5.35) 0.003
Symptoms
Fatigue 23.10(16.21) 46.98 (22.56) 0.005 22.48(12.88,32.07) <0.001
Nausea and vomiting 4.39(10.10) 15.23 (20.76) 0.002 8.94 (1.49, 16.39) 0.019
Pain 7.46 (11.43) 20.48 (22.17) 0.013 11.20 (2.49,19.91) 0.012
Dyspnea 8.77 (25.33) 24.76 (28.40) 0.005 16.87 (3.35,30.41) 0.015
Insomnia 19.30 (24.05) 37.14 (28.89) 0.002 13.87 (1.55, 26.18) 0.028
Appetite loss 2.63(11.96) 19.82(27.73) <0.001 11.68 (2.36, 21.00) 0.015
Constipation 9.65 (24.39) 24.76 (30.62) 0.022 13.63 (-0.00, 27.27) 0.050
Diarrhea 11.40 (19.42) 30.48 (33.70) 0.003 18.02 (4.76,31.28) 0.009
Financial problem 13.16 (26.33) 28.57 (30.40) 0.023 17.85(3.72,31.98) 0.014

Values are presented as score (standard deviation).

Presence of stigma defined as patients with higher score than median (1.375 out of 3) of stigma score. Quality of life, functional and symptom scores
ranged from 0 to 100 and higher scores suggested better general health status/quality of life, and better functioning but higher symptom frequency.

Coef, coefficient; Cl, confidence interval.
a)Adjusted for age, sex, and stage (benign, stage |, stage > Il, unknown).

vs. 61.67, p < 0.01). There were also significant differences in
adjusted models. Moreover, according to coefficient of the ad-
justed models 1 and 2, the association between CS and overall
QoL was stronger in cancer patients (-19.23, -13.25) and ad-
vanced stage (-22.58, -16.20) than in patients with borderline
disease and early stage, respectively (Table 5).

DISCUSSION

We found that the stigma group of HBP cancer patients
scored lower scores for all functional scales than the no stigma
group. Cognitive functions showed the largest differences be-
tween the two groups. Other studies have also found that CS
might be a key factor in reducing cognitive functions in cancer

patients [19,23-25]. Therefore, modifying CS might be the key
in order to prevent cognitive decline in cancer patients, includ-
ing those with HBP cancer.

In this study, we also found that the stigma group had low-
er functions other than cognition than the no-stigma group.
Physical function showed the second largest difference between
the two groups (Table 4, Fig. 1). Emotional, social, and other
functions were also lower in the stigma group. These results
were consistent with other studies investigating other types of
cancers. Some studies have reported that stigmatization can
affect physical functions of breast and prostate cancer patients
[19,26]. Emotional function and social function in lung cancer
patients can be significantly affected by stigmatization [19,26].
Therefore, it is important to actively modify CS in order to im-

—— No stigma group ~ —— Stigma group

A Global health B
status/quality of life

100

Financial problem

Social functioning Physical functioning

Diarrhea
Cognitive functioning

Role functioning Constipation

Appetite loss

Emotional functioning
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Fatigue

Nausea and vomiting ~ Fjg. 1. Mean quality of life, function (A),
and symptoms (B) by the presence of
stigma. Patients with higher scores than
median (1.375 out of 3) of stigma score were
assigned to the stigma group. Quality of life,
function and symptom scores ranged from 0
to 100, with higher scores indicating better
general health status/quality of life and
better functioning but higher symptoms.

Pain

Insomnia
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Table 5. Subgroup analysis in association between cancer stigma and global health status/quality of life

No stigma vs. stigma Coef (95% Cl)

No stigma Stigma p-value
Model 17 Model 2%

Disease characteristics (n = 73)

Borderline 83.33(11.79) 72.62(9.27) 0.13 -7.80 (-32.05, 16.45) -6.49 (-30.07, 17.09)

Cancer 77.94(17.51) 60.12 (22.49) <0.01 -19.23 (-28.98,-9.47) -13.25 (-23.62,-2.88)
Stage (n =62)

Early stage 71.15(20.59) 70.83 (25.00) 0.98 -3.06 (-28.22,22.10) 5.60 (-20.03, 31.23)

Advanced stage 82.14 (14.26) 58.33 (22.12) <0.01 -22.58 (-34.61,-10.56) -16.20 (-29.15, -3.23)
Type of cancer (n = 62)

Others cancer 78.47 (19.65) 59.90 (23.22) <0.01 -23.18 (-36.20,-10.17) -18.33(-31.74,-4.92)

Pancreatic cancer 76.67 (11.65) 60.42 (22.51) 0.05 -10.89 (-28.37, 6.59) -3.25(-21.46, 14.95)
Type of surgery (n = 62)

No PD 83.33(13.82) 60.61 (21.11) 0.01 -25.98 (-44.34,-7.61) -21.40 (-39.92,-2.87)

PD 76.00 (18.52) 59.80 (23.98) 0.01 -16.08 (-28.53,-3.62) -8.78 (-22.22, 4.66)
Adjuvant chemotherapy (n = 62)

No 74.44 (21.24) 56.25 (17.68) 0.05 -27.29 (-45.70, -8.89) -18.29(-38.29,1.71)

Yes 80.70 (13.90) 61.67 (24.39) <0.01 -14.57 (-27.88,-1.27) -10.46 (-24.12, 3.20)

Values are presented as score (standard deviation).

Coef, coefficient; Cl, confidence interval; PD, pancreaticoduodenectomy: including pylorus preserving pancreaticoduodenectomy, pylorus resecting

pancreaticoduodenectomy, Whipple's operation.

“Model 1: Adjusted for age and sex. "Model 2: Further adjusted for pain, diarrhea, nausea, and constipation.

prove all functional scales in cancer patients.

Fatigue has been reported as one of the most serious symp-
toms associated with cancer and its treatment. It is also a
strong and independent predictor of reduced overall patient
contentment and QoL [15,24,27,28]. Here, we also found that
fatigue was the most common symptom among all 73 patients.
It also had the largest difference among all symptoms in re-
lation to CS. In previous studies, the highest prevalence of
fatigue was observed in patients receiving treatment and long-
term survivors [29]. Further investigation of this symptom in
follow-up patients is important to find ways to improve fatigue
through CS modification.

Pain is one of the most serious complications of cancer [30].
In previous studies, pain was strongly associated with CS [31].
Pain is a complex phenomenon wherein physiological, sensory,
emotional, and cognitive components interact to affect its rec-
ognition and expression [30,32]. Our results showed that the
severity of pain was lower than in those with other symptoms
of HBP cancer. However, these results might have been influ-
enced by the nature of our cross-sectional study and the type of
surgery performed in each patient. Pain should be consistently
controlled in cancer patients. In addition, CS correction may
improve symptoms, including pain in HBP cancer patients.

In our study, the ratio of maintaining a job in the stigma
group was lower than that in the no stigma group. When evalu-
ating patients’ CS, according to ‘impossibility of recovery’ items,
the percentage of patients who responded negatively to the ques-
tion about decline in ability at the workplace was the highest. In

addition, upon evaluating ‘experience of social discrimination’,
the proportion of patients who experienced discrimination at
the workplace was the highest. Additionally, patients disclosed
their cancer diagnosis to their families more than to their
co-workers or clients (Table 2, 3). These results showed that CS
negatively affected cancer patients in terms of their personal
outlook, relationships, and perceptions [20]. Therefore, chang-
ing the social perception of cancer survivors must be done along
with correcting the stigma of cancer patients.

So far, studies directly linking CS to long-term survival have
not been reported yet. Despite this, evidence linking QoL to
survival in chronic diseases is emerging [33-37]. Several studies
have examined the association between QoL and survival in
patients with cancer [12,38,39]. Here, we did not find a direct
association between survival rate and CS or QoL. However,
another study has shown that modifying CS can increase the
number of long-term survivors by improving symptoms and
QoL, restoring the patient’s ability to perform daily activities
[33]. The small patient cohort of our study made it difficult to
understand the exact relationship between CS and survival.
There might be a causal relationship between CS and survival.
To define this relationship better, larger cohort studies will be
necessary.

Clinical implications

CS is typically linked to a negative stereotype and hopeless
feeling for oneself. It has been recently found to influence out-
comes of cancer patients [14]. This study clarified the relation-
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ship between QoL and CS in a group of HBP cancer patients.
The stigma group had a significantly lower QoL than the no
stigma group (Table 4, Fig. 1). In order to find out whether CS
and QoL showed a correlation while minimizing the influence
of surgical complications, subgroup analysis was performed
by equalizing surgical groups by type of surgery. In patients
who underwent pancreaticoduodenectomy, QoL was lower in
the stigma group than in the no-stigma group. Furthermore,
after adjusting for pain, diarrhea, nausea, and constipation, the
stigma group had a significantly lower QoL than the no stigma
group (Table 5). Several studies have reported an association be-
tween CS and QoL among patients with other cancer types and
found that reducing stigmatization can decrease the risk of both
psychological and physiological issues [10,13,16,19,26,40]. This
is a rare study that presents the relation between CS and QoL
in HBP cancer patients. It shows results consistent with several
previous studies on other cancers and new clinical outcomes.

Study limitations

This study had some limitations. First, our study group was
composed of a small and heterogeneous group of patients. Sec-
ond, this study was conducted with a cross-sectional design,
which was limited in accurately asserting a causal relationship
between CS and QoL because neither questionnaire adminis-
tered to patients before surgery nor information on preopera-
tive clinical symptoms of patients were investigated. Therefore,
further large cohort and longitudinal studies are needed. A
prospective study on HBP cancer that determines the differ-
ence in QoL according to the treatment plan of patients will
give more insight regarding the relationship between CS and
long-term survival.

Conclusion

In summary, CS is an important factor that can negatively af-
fect overall QoL and clinical symptoms of HBP cancer patients
despite its lack of effect on cancer survival. Appropriate treat-
ment selection and patient management, especially if intensive
psychological support therapy is performed for cancer patients
diagnosed in an advanced stage who have received chemother-
apy, it will be helpful to improve their overall QoL and long-
term prognosis after surgery.

SUPPLEMENTARY DATA

Supplementary data related to this article can be found at
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