8/ +AWAOANDMMBRAAUAYO/YIAEIDYIASALLIKIPO0AEIEAHION/AD AUMY TXOMADYOINXYOHISABZIY 0 +e

PNIOITWNOTZTARYHASSHANAYF Ag A1aBins-Jo-[eulnol-jeuoneusaiul/wod’ mm| sfeulnoly:diny woly papeojumoq

¥¢0¢/1¢/S0 uo

HE INTERNATIONAL JOURNAL OF SURGERY

[ OPEN |

Local resection for solid pseudopapillary neoplasms
of the pancreas shows improved postoperative
gastrointestinal function and reduced mental
stress: a multiquestionnaire survey from a

large cohort

Yuze Hua, MD® Xia Hong, MD?, Menghua Dai, MD?, Jiayi Li, MD?, Sen Yang, MD?, Junchao Guo, MD?,
Weibin Wang, MD?, Qiang Xu, MD?, Xianlin Han, MD?, Mengyi Wang, MD?, Nan Huang, MD?, Huaijin Zheng, MD?,
Jorg Kleeff, MD®, Qiaofei Liu, MD**, Wenming Wu, MD*", Taiping Zhang, MD*", Quan Liao, MD**, Yupei Zhao, MD*"

IComparative Study - Retrospective Cohort

Background: Solid pseudopapillary neoplasm (SPN) of the pancreas is a rare, low-grade malignant pancreatic tumor with a highly
favorable prognosis. Most SPN patients are young and middle-aged women. The main controversial topic for SPN is local resection
(LR) versus radical resection (RR). Theoretically, LR could lead to better gastrointestinal function (GIF) and less mental stress.
However, no data is available to support this hypothesis.

Methods: All SPN patients undergoing surgical treatment in Peking Union Medical College Hospital from 2001 to 2021 were
included in the study. A cross-sectional online multiquestionnaire survey containing 110 questions was sent to them (Clinicaltrial.org,
NCT05604716). This online multiquestionnaire survey focused on GIF and mental stress and consisted of eight questionnaires.
Multiple linear regression analysis was conducted to identify independent factors impacting GIF and mental stress.

Results: A total of 183 cases provided valid results. Among them, 46 patients (25.1%) underwent LR, and 137 (74.9%) underwent RR.
Ninety-four cases (51.4%) underwent minimally invasive surgery (MIS), while 89 (48.6%) underwent open surgery. The average GSRS
score of the patients was 1.9 + 0.7, indicating that most suffered from mild gastrointestinal dysfunction. The scores of PHQ-9 and GAD-7
in 16 patients (8.7%) and 27 (14.8%) patients, respectively, were beyond 10.0, which indicated clinical depression and anxiety.
Additionally, 19 (10.4%) patients reported poor ability to work, and 31(16.9%) patients had significant body image concerns. Compared
to other clinicopathological characteristics, LR (LR vs. RR: PHQ-9 score, P=0.018; WAI average score, P=0.010; EORTC QLQ-C30,
nine subdomains, P < 0.05; GSRS average score, P=0.006) and MIS (MIS vs. open surgery: EORTC QLQ-C30, three subdomains,
P < 0.05; GSRS average score, P=0.006) were the most significant factors predicting improved GIF and reduced mental stress.
Conclusions: This study systematically presents postoperative GIF and mental stress of SPN patients using validated
multiquestionnaires for the first time. It provides solid evidence that LR and MIS can improve GIF and reduce mental stress after surgery
for SPN patients, which could be helpful for the surgeons to make more personalized surgical plans for their patients.

Keywords: gastrointestinal function, local resection, mental stress, minimally invasive surgery, solid pseudopapillary neoplasm of the
pancreas
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Introduction

Solid pseudopapillary neoplasm (SPN) of the pancreas is a rare
pancreatic tumor comprising nearly 1-3% of all pancreatic
tumors! 2!, The incidence or detection rate of SPN has been on
the rise due to the more widespread use of abdominal
imaging!>=). The primary controversial topic surrounding SPN is
the choice between local resection (LR) and radical resection
(RR). In theory, LR is less invasive and could significantly pre-
serve organ function, leading to better postoperative gastro-
intestinal function (GIF) and less mental stress. On the other
hand, RR with lymph node dissection could achieve better
oncological outcomes. Referring to the oncological outcome of
SPN, numerous reports from high-volume centers have compre-
hensively demonstrated that the incidence of lymph node
metastasis is extremely low. Consequently, LR and RR have
comparable long-term oncological outcomes®” ™', However,
data on postoperative GIF and mental stress of SPN patients have
not been reported yet, and there is no supportive evidence
regarding the impact of LR and RR on these aspects. Herein, the
authors adopted validated questionnaires previously used in
studies of other tumors after surgery!''™3! to assess GIF and
mental stress in a large cohort of SPN patients using a novel
online methodology of eight questionnaires. For the first time,
this study provides information on SPN patients’ GIF and mental
stress using validated questionnaires. The results of this study can
assist surgeons and patients in making better, individualized
clinical decisions to improve GIF and reduce mental stress after
surgery.

Patients and methods

Patients and follow-up

This cross-sectional single-center study collected data from
hospitalized SPN patients between October 2001 and April
2021 from the Peking Union Medical College Hospital elec-
tronic medical record system. The contact, demographic, and
clinical-pathological information, including telephone number,
age, sex, occupation, marital status, educational level, symp-
toms, diagnosis, surgical procedures and methods, post-
operative complications, and pathological outcomes, were
retrieved. All patients had a definitive pathological diagnosis
of SPN. The definition and severity of complications
were defined according to the International Study Group
of Pancreatic Surgery (ISGPS) and the Clavien-Dindo
classification™***!, The histopathological characteristics of
the tumors included lymph node metastasis, distant metastasis,
and organ and tissue invasion (fatty tissue, nerves, vessels, bile
duct, duodenum, stomach, transverse colon, and others).

All patients with available telephone numbers were called and
asked whether they could accept our online multiquestionnaire
survey via the WeChat App. Subsequently, we obtained the
responders’ WeChat accounts and sent them the super link to
access the multiquestionnaire survey. Before answering the survey
questions, they were required to read the electronic written con-
sent, and only those who agreed and confirmed the consent could
proceed to the survey. The online survey was conducted between
November 2022 and January 2023. Participation in the survey
was entirely voluntary. Finally, the raw data from the survey were
downloaded and analyzed. This study was approved by the
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HIGHLIGHTS

e Solid pseudopapillary neoplasm (SPN) has extremely
favorable oncological outcomes after surgery. Most
patients are young or middle-aged women in their early
careers. Therefore, postoperative gastrointestinal function
(GIF) and mental stress of these patients are the main
concerns. However, no information on GIF and the mental
stress has been reported yet. We provide this information
by using a multiquestionnaire survey in a 20-year cohort of
SPN patients from a high-volume center.

e Local resection (LR) and radical resection have been
reported to have comparable oncological outcomes for
SPN patients in previous studies. However, their impact on
GIF and mental stress has not been reported. We now show
that local resection has improved GIF and reduced mental
stress compared to radical resection.

e The results of this study can aid surgeons in making more
precise and individualized plans for patients to meet the
balance between oncological outcomes and mental stress
and GIF.

Institutional Review Board of PUMCH (SK1034) and registered
at Clinicaltrial.org (NCT05604716) in November 2022.

Online multiquestionnaire survey

Eight questionnaires evaluated GIF and mental stress. All ques-
tionnaires were electronically distributed using a personal online
data collection tool. GIF was assessed via the Gastrointestinal
Symptom Rating Scale (GSRS) and nine symptom scales of the
European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30). The
GSRS is a 15-item questionnaire that quantifies common GI
symptoms, including abdominal pain, reflux, indigestion,
diarrhea, and constipation, on a 7-point scale™'®!. Higher scores
indicate more severe symptoms and dysfunction. Although initi-
ally developed for patients with peptic ulcer disease and irritable
bowel syndrome, it has been used in various gastrointestinal
diseases and in postsurgical patients undergoing upper gastro-
intestinal surgery!'”'®!, EORTC QLQ-C30 is a commonly used
tool for assessing multiple mental stress domains, including
function due to role, function due to emotional health, emotional
well-being, social functioning, and general health. Each domain
underwent a linear transformation to standardize the raw score
on a scale of 0-100, with higher scores indicating less mental
stress''”1. Social psychological functions are also critical compo-
nents after surgery. We applied the depression scale of the Patient
Health Questionnaire-9 (PHQ-9) and the General Anxiety
Disorder 7-item Scale (GAD-7) to evaluate the degree of depres-
sion and anxiety. The Sense of Coherence scale (SOC-9) eval-
uated the patient’s vulnerability to illness. The Post-Traumatic
Embitterment Disorder self-rating scale (PTED-21) presented the
intensity of reactive stimulus-bound embitterment!'®-*°!, Patient
satisfaction with certain aspects of his or her body’s appearance
was scored by the Body Image Scale (BIS). The Working Ability
Index (WAI) measures workers’ perceptions regarding their
physical, mental, and social health and ability to cope with job
demands. A brief introduction and explanation of these eight
scales was presented in Table 1. The super link to the online
survey was https://www.wjx.cn/vim/hnHjC1U.aspx#. The whole
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Eight questionnaires evaluating GIF and mental stress of SPN patients.

Score
Scale Content range  Cutoff value
GIF Gastrointestinal Symptoms Rating Scale (GSRS) symptoms (abdominal pain, reflux, indigestion, diarrhea, constipation) 1-7 NA
(average
SCore)
European Organization for Research and Treatment of nine symptoms (fatigue, nausea, vomiting, pain, dyspnea, insomnia, appetite loss, 0-100 NA
Cancer Quality of Life Questionnaire-Core 30 constipation, diarrhea) and functioning subscales (financial difficulty; social,
(EORTC QLQ-C30) cognitive, emotional, role, physical functioning; global health)
Mental  Depression Scale of the Patient Health Questionnaire-9 frequency of symptoms to evaluate the degree of depression 0-27  >10: clinically
stress and (PHQ-9) diagnosable
functions depression
General Anxiety Disorder 7-item Scale (GAD-7) frequency of symptoms to evaluate the degree of anxiety 0-21  >10: clinically
diagnosable
anxiety
Sense of Coherence scale (SOC-9) vulnerability to illness 9-63 NA
3post-Traumatic Embitterment Disorder self-rating measures the intensity of reactive stimulus-bound embitterment 0-80 NA
scale (PTED-21)
Body Image Scale (BIS) rate the patient’s satisfaction with certain aspects of their body’s appearance 0-30 >10: body
image anxiety
Working Ability Index (WAI) measure perceptions of workers regarding their physical, mental, and social health  7-49 < 27: poor
and ability to cope with job demands 27-35: moderate
36—44: good

> 45: excellent

@Question No.14 of PTED-21 is not applicable to the survey.

questionnaire included 110 questions in total. A validated
response was defined as: (1) all questions of the survey were
answered; (2) the participants answered the quality-control
questions correctly; (3) the time to answer the questions was more
than 4 min. This work has been reported in line with the
strengthening the reporting of cohort, cross-sectional, and case—
control studies in surgery (STROCSS) criterial?!! (Supplemental
Digital Content 1, http://links.lww.com/JS9/B1835).

a retrospective cohort of SPN
from October 2001 to April 2021
in PUMCH (n=454)

enrolled excluded

lost to follow-up
after Jan 2023 (n=102)

A

patients with valid contact
information (n=352)

no response (n=85)
refusal (n=72)
death (n=2)

sent out excluded

questionnaire

responders finished the follow-up
questionnaire (n=193)

excluded : : : :
invalid questionnaire

results (n=10)

responders with valid
questionnaire results (n=183)
respond rate: 52.0%

Figure 1. Flowchart of patient enrollment.

Statistical analysis

Measurement data was presented as mean+SD or median with
an interquartile range, and categorical data were expressed as
numbers with percentages. Measurement data was compared
using the independent # test or analysis of variance when the data
followed a normal distribution. When the measurement data did
not follow a normal distribution, the nonparametric rank-sum
test was adopted. Categorical data were compared using the

4 test.

A multivariate linear regression model was used to explore the
causal relationship and to identify independent predictors of
mental stress and GIF and was described using a f coefficient and
95% CI. Correlations between mental stress and GIF were ana-
lyzed by Spearman correlation analysis. Statistical significance
was set at a two-tailed P-value of <0.05. Statistical analyses were
performed using the SPSS statistics software package (version
26.0; IBM). The graphs were produced using GraphPad Prism
[9.5.0(525)] and SPSS.

Results

Patient enrollment and basic information

Information on 454 SPN patients who underwent surgery from
2001 to 2021 was retrieved. A total of 352 patients responded to
our telephone-call follow-up and received the online ques-
tionnaire. Eighty-five patients did not respond, and 72 patients
refused to answer. We received 193 questionnaires and 183 of
those could be validated (Fig. 1). The demographic and clinical-
pathological characteristics of 454 cases have been reported
previously!'?!. The characteristics of the included 183 patients
was shown in Table 2. Among them, 138 (75.4%) were female,
and 65 (35.5%) were unmarried at the time of surgery. Forty-six
patients (25.1%) underwent LR, while 137 (74.9%) underwent
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Figure 2. Mental stress and GIF of SPN patients. (A): Scores of GSRS: the average scores ranging from 1 to 7 represent no discomfort, minor, mild, moderate,
moderately severe, severe, and very severe discomfort. (B): Scores of social psychological function: for WA, the score less than 27 represents poor, 27-35
moderate, 36—44 good, and greater than or equal to 45 excellent ability to work. Ten is the cutoff value of BIS and a score greater than or equal to 10 means that the
patient has body image anxiety. The red dotted line crossing the GAD-7 and PHQ-9 is the cutoff value for obvious clinical symptoms of anxiety and depression. The
black dotted lines represent the quartiles of the number of patients. The quartile of the score range is shown below every graph. (C) Scores of symptoms and (D)
scores of function of the EORTC QLQ-C30. For most patients, symptoms were mild, and about 80% of patients’ scores were under 50. The most severe general
symptom was fatigue. Nearly 20% of patients had impaired function. The standard formula transformed the scores from raw to 100 through a linear transformation.

Clinical and surgical features of patients.

Item n (%) Item n (%)
Age operated < 25 years 58 (31.7) Surgery procedure LR 46 (25.1)
<25 years, <45 years 106 (57.9) RR 137 (74.9)
<45 years, <60 years 15 (8.2 Surgery complication (Clavien—Dindo 2 and beyond ) 2 24 (13.1)
> 60 years 42.2) 3 7 (3.8
Current age < 25 years 21 (11.5) 4 2(1.1)
5 0()
<25 years, <45 years 114 (62.3)
<45 years, <60 years 40 (21.9)
> 60 years 8 (4.4)
Sex Female 138 (75.4) Surgery method Open 89 (48.6)
Male 45 (24.6) MIS 94 (51.4)
Marriage operated Unmarried 65 (35.5) Pathology Invasiveness 38 (20.8)
Married 118 (64.5) Noninvasiveness 145 (79.2)
Current marriage Unmarried 40 (21.9) Postsurgery interval <36m 33 (18)
Married 139 (76) <36,<60m 60 (32.8)
Divorced 4(2.2) >60m 90 (49.2)
Educational level Junior high school degree and below 88 (48.1) Work type Mental labor 121 (66.1)
University and postgraduate 95 (51.9) Physical labor 10 (5.5)
Both 32 (17.5)
No work 20 (10.9)

LR, local resection (enucleation, segmentation, duodenum preserving pancreatic head resection); MIS, minimally invasive surgery; RR, Radical resection (PD, PPPD, DP, DPS).
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RR. Eighty-nine patients (48.6%) had open surgery, while 94
(51.4%) had minimally invasive surgery (MIS). Of the 183
patients, 38 (20.8%) showed features of invasiveness on histo-
pathological examination.

Mental stress and GIF of the patients after surgery

The average scores for each symptom of GRSR were above the
median value of the scale (3.5) in less than 20% of the patients,
suggesting that most patients had satisfactory GIF (Table S1,
Supplemental Digital Content 2, http:/links.lww.com/JS9/B186,
Fig. 2A). Sixteen patients (8.7%) showed obvious clinical
symptoms of depression, while 27 patients (14.8%) showed
obvious clinical symptoms of anxiety (GAD-7 and PHQ-9, > 10).
Nineteen (10.4%) patients complained about poor ability to
work after surgery (WAI, <27.0), and 31 (16.9%) had concerns
of their body image (BIS, >10). Eleven (6%) patients obtained
scores that were more than half of the total score of the PTED-21
scale, while 153 (83.6%) patients scored more than half of the
total score of SOC-9, indicating an excellent ability of these
patients to cope with pressure (Table S2, Supplemental Digital
Content 2, http:/links.lww.com/JS9/B186, Fig. 2B). The results
of the symptom part of EORTC QLQ-C30 showed that few
patients had a score over the third quartile of all symptoms. The
average insomnia score was the highest, compared to nausea and
vomiting (26.6+£28.3 vs. 9.9 £17.5, P<0.001) (Table S3,
Supplemental Digital Content 2, http:/links.lww.com/JS9/B186,
Fig. 2C). Similar findings were shown in the function part of
EORTC QLQ-C30. Few patients scored below the first quartile in
various functions. The average value of physical function was the
highest. In contrast, the average value of emotional function was
the lowest (90.1£13.9 vs. 77.6 +22.1, P<0.001) (Table S4,
Supplemental Digital Content 2, http:/links.lww.com/JS9/B186,
Fig. 2D).

Correlations between mental stress, GIF, and
clinicopathological characteristics

A nonparametric sum rank test was adopted to analyze differ-
ences in the scores of mental stress and GIFs among the clin-
icopathological items. In general, older age patients had fewer
concerns regarding their body image (P=0.004) and worse
ability to work (P =0.035); female patients had a poorer ability to
respond to stress (P=0.021) and suffered more constipation
(P=0.015). Patients with both physical and mental work had
poorer ability to work (P=0.003) and more financial difficulty
(P <0.001). Married patients had better performance on SOC-9
(P=0.021). The symptoms of diarrhea diminished gradually
after surgery (P=0.043). Patients with postoperative complica-
tions experienced more severe GI symptoms (P=0.018 and
P=0.031, respectively). Unexpectedly, features of tumor inva-
siveness did not significantly affect mental stress and GIF. The
type of surgical procedure was the dominant factor affecting
mental stress and GIF. Compared to RR, LR led to reduced
mental stress and substantially better GIF (Table 3 and Table 4).
Regarding RR, pancreaticoduodenectomy with or without
pylorus-preservation led to more severe GI symptoms, compared
to distal pancreatectomy with or without splenectomy (Table S5,
Supplemental Digital Content 2, http://links.lww.com/]S9/B186).

Multiple linear regression was used to analyze the correlation
between mental stress, GIFs, and clinicopathological character-
istics. As shown above, postoperative complications led to more

severe GI symptoms. Diarrhea gradually diminished 5-years after
surgery. MIS resulted in less postoperative GI dysfunction and
better cognitive function (EORTC QLQ-C30, three subdomains,
P<0.05; GSRS, two subdomains and the average score,
P <0.05). LR led to less mental stress (PHQ-9, P=0.018), better
ability to work (WAI, P=0.010), less GI dysfunction and better
quality of life (EORTC QLQ-C30, nine subdomains, P <0.05;
GSRS, three subdomains and the average score, P< 0.05)
(Table 5) (Table 6).

Change of marital status after surgery

A total of 65 patients were unmarried when operated upon. Up to
the last follow-up, 25 (38.5%) patients were married, and 40
(61.5%) were still unmarried. Four patients got divorced after
surgery. More patients under 25 years old were in the unmarried
population (P < 0.001). Change in marital status was unrelated to
other clinicopathological characteristics (Table S6, Supplemental
Digital Content 2, http:/links.lww.com/JS9/B186).

Correlations between mental stress and GIF

The correlation between each GI symptom of GSRS and mental
stress was analyzed next. This analysis revealed that poorer GI
symptoms had a substantial negative impact on the patients’
mental stress and functions. Details were presented in Table 7.

Discussion

Increasing evidence, including our previous study, has largely
alleviated concerns regarding tumor recurrence and metastasis
of SPN after surgery, as LR has shown comparable oncological
outcomes and morbidity rates to RRIP*722231 The pre-
dominant population of SPN patients comprises young and
middle-aged women at a crucial period of their life and pro-
fessional career. Diagnosing SPN and undergoing pancreatic
surgery can potentially lead to significant mental stress and
gastrointestinal dysfunction. However, no study has presented
the postoperative mental stress and GIF of these patients, nor
has there been any exploration of how to improve their
postoperative GIF and reduce their mental stress through more
precise and personalized surgical treatment strategies. In this
study, we addressed these two issues by conducting a multi-
questionnaire online survey in a long-term large cohort of SPN
patients after surgery.

Furthermore, we innovated the assessment methods by
using an online multiquestionnaire survey. We now show that
10-20% of patients had clinical symptoms of anxiety and
depression after surgery, as demonstrated by poor perfor-
mance on PHQ-9 and GAD-7. As indicated by WAI scores,
~10% of the patients complained of poor ability to work, and
16.9% of the patients had concerns about their body image, as
indicated by BIS scores. In line, about 20% of the patients had
GSRS scores above the median value. According to the
EORTC QLQ-C30, the emotional function was most sig-
nificantly affected compared to other functions. Mental stress
and GIF correlated, indicating that more severe GI symptoms
result in more mental stress. Multiple linear regression ana-
lyses showed that MIS resulted in fewer GI symptoms after
surgery. It is reasonable to assume that patients with more
aggressive tumors may have more severe mental stress;
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Correlations between various subscales and clinicopathological characters.

Current
age Sex
<25 25y <, <45y 45y <, <60y >60 P Male Female P
PHQ-9 4.62 + 4.47 457 + 497 3.68 + 3.36 452 + 475 0491 3.47 + 4.26 487 + 487 0.065
GAD-7 3.67 + 5.38 3.81 + 449 233 + 3.19 2.63 + 3.02 0273 2.53 + 3.44 3.70 + 454 0117
S0C-9 48.00 + 11.42 4858 + 1296 54.03 + 9.05 47.63 + 10.18 0.088 51.93 + 10.09 4892 + 1259 0.194
PTED-21 1243 + 1753 1114 + 1460 9.25 + 1059 15.38 + 1545 0.750 15.07 + 16.35 9.75 + 13.2  0.021*
BIS 6.95 + 8.90 521 = 6.21 3.10 + 3.50 213 + 3.04 0.004"° 382 + 5.16 516 + 6.36  0.145
WAI 4110 + 656 3911 + 804 3923 + 741 3923 + 741 0.035 3762 + 838 39.35 + 813 0.109
EORTC QLQ-C30 Fatigue 1852 + 16.60 21.83 + 21.26 19.72 + 22.15 45.83 + 34.85 0.142 17.28 + 19.90 23.59 + 22.68 0.095
Nausea and vomiting ~ 8.73 + 10.82 10.82 + 17.46 7.50 + 17.68 1250 + 19.42 0.371 7.04 + 13.98 10.87 + 18.42 0.240
Pain 1111 +£ 16.10 1433 + 19.57 1375 + 20.98 35.42 + 36.12 0.322 1222 + 2144 1558 + 20.56 0.169
Dyspnea 17.46 + 2265 19.01 + 24.68 1833 + 21.28 29.17 + 27.82 0.685 14,81 + 21.97 20.53 + 24.27 0.145
Insomnia 1429 + 1992 26.32 + 28.21 31.67 + 2918 37.50 + 37.53 0.111 20.74 + 22.8 2850 + 29.75 0.187
Appetite loss 7.94 + 1455 1550 + 2476 7.50 + 16.00 20.83 + 24.80 0.179 8.89 + 17.98 14.49 + 23.47 0.179
Constipation 31.75 + 19.65 21.35 + 26.65 2250 + 28.63 33.33 + 25.20 0.074 1481 + 20.79 26.09 + 27.53 0.015*
Diarrhea 34.92 + 28.82 27.78 + 29.72 1917 + 21.20 833 + 1543 0.054 2444 + 2399 26.33 + 2917 0.972
Financial difficulty 1270 + 26.82 11.11 + 2495 15.00 + 23.81 29.17 + 33.03 0.120 20.00 + 29.64 10.63 + 23.48 0.022*
Social function 93.65 + 1233 90.20 + 19.68 87.50 + 18.78 58.33 + 38.83 0.032*  83.70 + 23.16 90.22 + 19.91 0.048"
Cognitive function 84.13 + 22.65 80.26 + 20.87 83.33 + 21.01 64.58 + 27.37 0.153 84.81 + 18.40 79.35 + 22.38 0.187
Emotional function 79.76 + 22.60 74.71 + 23.31 8417 + 17.38 7917 + 18.37 0.160 83.89 + 16.13 75.48 + 23.35 0.054
Role function 9127 + 16.35 87.43 + 18.76 86.67 + 21.42 52.08 + 33.85 0.004™* 86.30 + 21.11 86.11 + 21.18 0.877
Physical function 93.65 + 930 91.64 + 11.96 91.00 + 10.08 65.00 + 32.81 0.044* 9111 + 1563 90.39 + 13.29 0.443
Global Health 81.35 + 2554 79.75 + 22.03 8313 + 19.75 6146 + 33.61 0.234 79.07 + 2166 80.13 + 23.17 0.451
GSRS Abdominal pain 168 + 0.83 164 + 0.73 160 + 0.91 208 + 1.07 0590 1.60 + 0.79 167 + 080 0.347
Reflux 148 + 0.70 164 + 0.87 1.75 + 0.88 194 + 115 0404 1.77 + 0.86 163 + 0.87 0.267
Indigestion 224 + 1.24 199 + 1.02 182 + 0.88 216 + 0.93  0.500 173 + 0.73 2.08 + 1.08 0.084
Diarrhea 213 + 1.20 1.96 + 1.13 209 + 0.84 204 + 169 0.302 192 + 0.98 2.04 + 114 0738
Constipation 2.00 + 0.61 185 + 0.89 2.04 + 1.21 233 + 098 0.264 164 + 0.75 2.03 £ 099 0.012*
Average scores 1.96 + 0.79 1.84 + 0.68 1.87 + 0.66 213 + 082 0.702 1.73 + 0.59 192 + 0.72 0173

*P-value <0.05.
**P-value <0.01;

®P-value was derived by the Pearson ¥ test; the other P-values were derived by nonparametric sum rank test.

however, this could not be verified in the present analysis. It
has to be pointed out that, since only a small proportion of
patients had more aggressive tumors, this has to be interpreted
carefully. Female patients complained of more severe emo-
tional dysfunction and GI symptoms. Patients with physical
work complained of more severe financial difficulties, and
younger patients had more concerns regarding body image.
Education level and marital status did not correlate with
mental stress.

The main factor that affected mental stress and a GIF was
LR. Thus, LR resulted in less mental stress and better GIF as
compared to RR. The progress in pancreatic surgery and
centralization in high-volume centers has made LR, including
enucleation, duodenum preserving pancreatic head resection,
and pancreatic segmental resection, safe and feasible!®**%%1,
During the last two decades, minimally invasive pancreatic
surgery has rapidly progressed and robotic and laparoscopic-
assisted pancreatic procedures have become routine in high-
volume centers>728!, These advanced in organ preserving and
minimally invasive methods enhance the recovery of the
patients and reduce operative traumal®®3%. Multilinear
regression also showed that MIS led to fewer GI symptoms
after surgery. Therefore, LR and MIS can potentially improve
GIF and relieve the mental stress for SPN patients undergoing
surgery.

Limitations of this study

Due to the low incidence of SPN, conducting a randomized
controlled study to explore the impact of LR and RR on post-
operative mental stress and GIF is nearly impossible. While this
study comprises a large cohort, there may be some selection
biases that could potentially confound the results. In the future,
external validations should be further conducted through multi-
center studies in different regions and different countries to
confirm the findings of this study. Additionally, being a cross-
sectional study, it was unable to analyze dynamic changes in
mental stress and GIF over time. Therefore, a prospective study
would be needed to observe the dynamic changes in mental stress
and GIF of SPN patients.

Conclusion

This study presents, for the first time, data on the postoperative
GIF and mental stress of SPN patients using a multiquestionnaire
online survey in a large cohort from a high-volume center. The
study findings demonstrate that LR and MIS significantly
improve GIF and alleviate mental stress after surgery, in com-
parison to RR and open procedures. The results of this study
could assist surgeons in devising more precise and personalized
surgical plans for their patients.
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(Continue)
Current marriage Educational level Work type
Senior high school University and
Unmarried Married P and below postgraduate P Mental labor  Physical labor Both No work

539 + 522 425 + 458 0.180 415 + 4.81 487 + 470 0195 398 + 426 534 + 440 500 + 574 625+ 6.95
420 + 512 317 + 402 0.152 3.32 + 436 351 £ 430 0.638  3.02 + 373 438 + 515 3.00 + 430 445 + 590
4543 + 13.84 51.00 = 11.17 0.021* 49.08 + 12.59 50.20 + 11.60 0545 49.75 + 11.3 47.97 + 12,68 53.40 + 12.70 49.95 + 15.38
10.70 + 14.00 11.17 + 14.28 0.585 11.25 + 15.46 1088 + 1296 0370 928 + 1247 1428 + 1476 115 + 18.68 16.45 + 18.82
6.05 + 742 445 + 560 0.124 476 + 5.71 489 + 6.48 0.619 453 + 543 566 + 763 330 + 506 6.10 + 7.66
4043 + 6.85 38.45 + 8.56 0.197 40.06 + 7.31 37.87 + 8.87 0.104 4064 + 7.05 3656 + 9.34 343 + 865 34.60 + 9.70
2273 + 22,09 21.82 + 22.24 0.667 18.81 + 18.94 25.08 + 2447 0125 20.84 + 21.21 2465 + 23.06 21.11 + 19.91 2556 + 27.71
8.71 +£ 14.60 10.31 + 18.32 0.930 9.09 + 16.16 10.70 + 1866  0.640 9.37 + 16.93 13.02 + 19.28 8.33 + 21.15 9.17 + 16.64
14.02 + 1759 14.99 + 21.73 0.703 12.31 + 17.96 17.02 + 2293 0217 1364 + 19.84 20.83 + 22.80 11.67 + 22.29 13.33 + 22.03
17.42 + 24.37 19.66 + 23.68 0.470 17.8 + 22.00 20.35 + 2540  0.663 18.46 + 23.94 2396 + 24.30 6.67 + 14.05 21.67 + 24.84
2424 + 27.25 27.34 + 28.73 0.550 2311 + 26.91 29.82 + 29.36  0.107 2452 + 28.14 30.21 + 22.97 20.00 + 35.83 36.67 + 32.26
12.88 + 21.82 13.19 + 22.56 0.990 14.02 + 23.55 1228 + 2122 0696 1322 + 2256 9.38 + 17.42 10.00 + 22.50 20.00 + 27.36
2348 + 2446 23.26 + 27.11 0.758 20.83 + 26.41 2561 + 26.39  0.155 22.04 + 26.72 2917 + 29.02 23.33 + 27.44 21.67 + 19.57
34.85 + 29.60 23.02 + 26.87 0.014* 28.03 + 28.98 2386 + 26.92 0345 2534 + 28.23 3125 + 28.23 23.33 + 27.44 21.67 + 24.84
7.58 + 21.40 14.63 + 26.35 0.053 8.33 + 20.99 1719 + 2829  0.008* 7.16 + 18.36 15.63 + 29.31 36.67 + 36.68 31.67 + 33.29
91.67 + 18.85 87.65 + 21.45 0.233 91.1 + 20.21 86.32 + 21.33  0.033* 92.56 + 15.51 87.50 + 20.74 76.67 + 32.58 72.50 + 31.66
80.30 + 22.24 80.82 + 21.41 0.966 81.06 + 22.63 80.35 + 20.63  0.567 83.2 + 20.69 77.08 + 19.28 70.00 + 29.19 76.67 + 24.42
73.3 £ 25.01 78.90 + 20.96 0.200 76.89 + 24.26 78.16 + 19.91 0.853 7755 + 21.30 78.65 + 18.32 78.33 + 25.22 75.42 + 30.65
87.50 + 19.73 85.73 + 21.57 0.712 88.07 + 17.86 84.39 + 2367 0501 88.02 + 19.15 81.25 + 24.96 90.00 + 14.05 80.83 + 27.19
90.91 + 12,87 90.46 + 13.86 0.802 92.88 + 10.25 88.42 + 16.28  0.067 91.96 + 11.74 88.54 + 1554 89.33 + 11.84 86.00 + 21.62
82.01 + 21.03 79.2 + 23.30 0.692 80.87 + 22.61 7895 + 2296 0488 81.61 + 20.91 76.56 + 25.53 73.33 + 31.62 77.92 + 24.37
172 + 078 1.63 + 0.80 0.358 163 + 0.78 1.68 + 0.81 0772 161 +£074 182+ 092 180+ 101 1.60 + 0.85
164 + 070 167 = 0.92 0.657 164 + 093 1.68 + 0.81 0365 158 + 081 164 + 067 230 + 160 1.88 + 0.89
220 £1.09 192 + 099 0.070 197 + 0.97 2.01 + 1.06 0828 189 £ 090 240 + 1.40 203 + 095 191 +£ 092
217 £ 128 196 + 1.04 0.284 190 + 1.08 212 + 112 0129 192 + 099 232 + 147 223+ 116 1.98 + 1.03
186 + 074 195 + 1.00 0.858 181 + 0.95 2.05 + 0.93 0.036* 1.82 £ 091 240 + 111 213 + 095 1.77 + 067
196 + 0.71 1.85 + 0.69 0.299 1.81 + 0.67 193 + 0.72 0239 178 £ 065 217 +£0.78 208 + 069 1.83 £ 0.70
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Correlations between various subscales and surgical features.

Postsurgery interval Surgery procedures Surgery methods Pathology surgery complications
<36m 36<¢<60m > 60m P LR RR P Open Minimally invasive P Non invasiveness Invasiveness P Other Clavien-Dindo 2 and beyond P
PHQ-9 4.39+4.07 3.95+4.15 496+533 0738 337+4.05 491+492 0.050* 4.84+5.08 4.22+4.43 0.513 4.62+4.68 416+5.07 0341 4.61+4.68 4.26 +5.04 0.419
GAD-7 4,09+4.70 327 +3.61 327+462 0370 2414397 375+439 0.015% 331+4.27 3.51+438 0.664 3.60+4.41 271+390 0203 3.49+4.56 3.19+345 0.673
S0C-9 2164+1174  219+1164 22.89+1256 0.880 20.52+10.65 2295+1248 0371 22.6+1234  2210+11.86 0.860  22.43+12.09 21.97+12.13 0.688 23.14+12.62 19.74+9.74 0.210
PTED-21 13.73+15.04 942+1272 1118+1477 0171  7.93+955 1211+1531 0287 1097+1364  11.15+1474 0617  11.20+13.83  10.53+15.63 0.412 10.56+13.76 12.7+15.50 0.373
BIS 5.36+5.88 4.77 +5.67 468+651 0541 361+507 524+6.38 0.093 475+6.07 4.90+6.16 0.665 4.67+6.11 545+6.13 0326 4.82+6.22 4.86+5.78 0.969
WAI 40.33+5.87 38.07+881 3898+852 0763 41.83+6.3  37.95+855 0.006* 38.44+8.85 39.38+7.57 0656  39.41+7.71 37.056+9.77 0.277 39.27 +8.00 37.79+8.83 0.355
EORTC QLQ-C30
Fatigue 23572056 2148+21.15 21.85+23.52 0.614 12.32+14.86 253+2325 0.001* 2235+23.06  21.75+21.36 0.898  21.84+2220 22.81+2221 0.753 20.87 +21.51 25.84 +23.97 0.243
Nausea and vomiting  9.09+16.71 11.11+16.99 9.44+1820 0571 5.07+10.46 11.56+19.02 0062 11.42+19.07 8.51+15.79 0.365 1057 +17.77 7.46+16.30 0250 8.81+16.42 13.57 +20.33 0.260
Pain 12.63+16.15 16.67+20.81 14.26+2229 0625 8.70+16.76 16.79+21.63 0.006" 16.1+2336  13.48+18.01 0952  14.48+19.86 15.79+24.18 0.908 14.52+20.37 15542224 0.816
Dyspnea 202+26.27 21.67+2441 17.04+£22.48 0495 13.77+19.34 20.92+24.92 0110 19.1+24.04 19.15+23.69 0.954  18.62+2418  21.05+22.49 0.407 18.81+24.06 20.16 £ 23.16 0.633
Insomnia 2562542361 2722+29.11 26.67+29.65 0.980 25.36+25.52 27.01+£29.30 0.942 2921+£2922  2411+27.39 0226  26.67+29.03 26.32+2589 0.860 25.95+27.14 28.68+32.19 0.815
Appetite loss 1414+£23.61 1333+19.60 1259+23.74 0.673 7.25+20.98 150942250 0.008" 13.86+22.92 12.41£21.85 0622  13.33+23.04 1228+19.64 0921 11.67+21.13 17.83 +25.56 0.147
Constipation 222242591 1833+2562 27.04+26.86 0.088 21.74+27.41 2384+2618 0.522 2472+27.77  21.99+2519 0589  22.99+26.21 2456+27.60 0.781 22.86+25.94 24.81+28.26 0.769
Diarrhea 323242566 30.00+31.71 20.74+2527 0.043" 2391+26.91 2652+28.34 0616 25.84+28.32 25.89+27.72 0.941 24.83+2715  29.82+30.79 0.403 26.19+28.77 24.81+25.30 0.972
Financial difficulty 1212+£26.11 13.33+2470 1296+25.82 0.834 6.52+19.40 15.09+26.8 0.029* 17.23+28.48 8.87 +21.41 0.021*  11.72+23.74  1754+30.74 0.280 12.86+25.78 13.18+£24.28 0.714
Social 88.38+17.91 89.72+17.92 87.96+2371 0.848 9565+13.35 86.25+22.41 0.001** 85.96+23.82 91.13+17.4 0120  88.85+20.98 87.72+20.75 0.673 89.64+19.74 85.27+£24.18 0.216
Cognitive 81.82+19.70 80.00+20.54 80.74+23.02 0.858 85.51+21.26 79.08+21.49 0.037* 77.72+2356  83.51+19.17 0.103  80.69+21.93 80.7+20.33 0.868 80.83+21.98 80.23+20.33 0.678
Emotional 7323+19.63 781942176 787+23.11 0201 81.70+21.92 76.16+22.01 0.079 7715+2318  77.93+21.05 0988  76.67+21.82 80.92+22.92 0126 77.8+22.12 76.74+22.09 0.678
Role 8535+19.88 87.78+19.86 85.37+22.46 0.586 91.3+13.94 84.43+228 0.125 86.33+21.70  85.99+20.64 0720  86.44+20.69 85.09+22.86 0.908 86.43+22.04 85.27+17.89 0.196
Physical function 91.72+10.81 90.56+11.86 90.15+16.03 0.744 95.36+6.42 88.95+1526 0.026* 90.86+13.76  90.28+14.02 0.850 90.8+13.92 89.65+13.75 0.564 90.81+13.49 89.77 +15.14 0.792
Global Health 80.30+£2123 775+2262 81.3+2348 0321 8859+1837 76.95+23.38 0.001** 80.24+2287  79.52+22.75 0.749  80.69+2254 76.75+23.58 0329 79.11+23.58 82.36+19.85 0.543
GSRS
Abdominal pain 1.69+0.75 1.71+0.81 161+081 0545 1.31+0.51 177+084 0.001* 1.69+0.89 1.62+0.70 0.731 1.65+0.79 166+084 0730 1.63+0.78 1.76+0.87 0.076
Reflux 1.68+0.76 1.61+0.81 169+094 0831 150+072 1.72+091 0138 1.74+1.01 1.59+0.71 0.761 1.69+0.90 155+0.73 0.617 1.60+0.81 1.92+1.07 0.031*
Indigestion 1.77+£0.77 224+1.13 190+099 0077 1.76+086 207+1.05 0081 209+1.05 1.90+0.98 0.290 2.01+1.00 1.92+1.07 0399 1.92+0.97 2.32+1.16 0.018*
Diarrhea 1.95+0.78 212+1.13 196+1.19 0429 1.84+1.11 207+110 0140 216+1.23 1.87+0.95 0.133 1.99+1.11 210+1.07 0436 203+1.15 1.93+0.87 0.485
Constipation 172+0.78 1.79+0.87 210+1.02 0.083 191+1.09 194+090 0407 205+1.02 1.82+0.86 0.153 1.95+0.97 1854086 0.697 1.93+0.97 1.95+0.86 0514
Average scores 1.77+0.59 1.94+0.69 187+0.74 0551 168+058 1.94+0.72 0.041* 1.97+0.74 1.78+0.64 0.104 1.88+0.70 1.84+068 0794 1.84+0.69 2.00+0.73 0.054

*P-value <0.05.
**P-value <0.01; the P-values were derived by nonparametric sum rank test.
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Multiple linear regression of subscales and clinicopathological characters.

Work type®
Current marriage Mental labor Physical labor Both Current age Educational level
B P B P B P B p B P B p B P
PHQ-9 0.121 0.122 -0.124 0.168 -0.190 0.107 —0.055 0.615 —0.031 0.725 0.026 0.792 0.029 0.716
GAD-7 0.081 0.303 —0.009 0.923 —-0.166 0.163 -0.014 0.898 —-0.042 0.641 -0.139 0.156 0.011 0.890
S0C-9 —0.038 0.626 0.155 0.087 —0.021 0.856 -0.073 0.506 0.022 0.804 0.110 0.261 0.014 0.865
PTED-21 -0.190 0.016* 0.055 0.540 —-0.253 0.032* —0.066 0.541 —0.090 0.310 —-0.121 0.212 -0.070 0.377
BIS 0.028 0.723 0.033 0.713 —-0.103 0.387 —-0.011 0.923 —-0.073 0.413 —0.255 0.010** 0.049 0.540
WAI 0.020 0.790 —0.036 0.673 0.291 0.011* 0.057 0.583 0.007 0.936 —0.131 0.161 —-0.002 0.976
EORTC QLQ -C30
Fatigue 0.162 0.036* -0.074 0.399 -0.018 0.877 0.025 0.813 -0.032 0.710 0.172 0.071 0.088 0.259
Nausea and vomiting 0.078 0.319 0.136 0.128 0.043 0.715 0.099 0.359 —0.009 0.918 —0.146 0.130 0.051 0.517
Pain 0.121 0.120 —-0.035 0.692 0.085 0.470 0.170 0.118 -0.018 0.836 0.178 0.066 0.074 0.349
Dyspnea 0.130 0.102 0.039 0.666 —-0.020 0.864 0.064 0.560 -0.139 0.122 0.100 0.308 0.038 0.636
Insomnia 0.181 0.022* -0.020 0.825 -0.157 0.184 —-0.071 0.517 -0.145 0.104 0.215 0.028* 0.070 0.375
Appetite loss 0.095 0.231 0.059 0.518 —0.140 0.240 -0.174 0.114 —0.091 0.311 —-0.035 0.724 —0.055 0.491
Constipation 0.194 0.015* 0.013 0.885 0.053 0.654 0.143 0.196 0.032 0.723 -0.017 0.864 0.099 0.220
Diarrhea —0.030 0.705 —0.061 0.499 0.058 0.625 0.126 0.247 0.049 0.578 -0.19% 0.047* —0.026 0.739
Financial difficulty —-0.089 0.219 0.078 0.352 —-0.393 <0.001* -0.222 0.029* 0.017 0.834 0.034 0.706 0.047 0.526
Social function 0.063 0.386 0.077 0.355 0.403 <0.001** 0.255 0.012* 0.073 0.373 —0.256 0.005** 0.049 0.503
Cogpnitive function —-0.150 0.055 0.034 0.702 0.120 0.306 —0.004 0.973 —-0.089 0.313 —-0.083 0.390 0.057 0.469
Emotional function -0.141 0.078 0.042 0.643 0.054 0.648 0.066 0.551 —0.005 0.953 0.058 0.559 0.023 0.780
Role function -0.077 0.324 0.092 0.305 0.120 0.305 -0.010 0.926 0.103 0.241 -0.313 0.001** 0.002 0.984
Physical function -0.105 0.165 0.156 0.073 0.134 0.239 0.038 0.719 0.054 0.530 -0.363 <0.001** —0.053 0.489
Global health -0.014 0.858 —0.045 0.623 0.043 0.720 —0.045 0.679 —0.058 0.515 —0.040 0.683 0.018 0.823
GSRS
Abdominal pain 0.052 0.504 —0.061 0.496 0.053 0.651 0.128 0.236 0.072 0.412 0.068 0.483 —-0.020 0.799
Reflux -0.044 0.575 —0.053 0.551 -0.156 0.186 -0.107 0.322 0.100 0.259 0.081 0.400 —0.065 0.409
Indigestion 0.137 0.074 —0.060 0.491 0.023 0.841 0.194 0.069 0.045 0.600 —0.030 0.749 0.005 0.944
Diarrhea 0.071 0.368 -0.085 0.344 0.039 0.740 0.135 0.216 0.061 0.493 0.040 0.680 0.079 0.324
Constipation 0.229 0.003** 0.014 0.873 0.075 0.516 0.280 0.009** 0.093 0.283 0.076 0.424 0.091 0.241
Average scores 0.143 0.062 —0.069 0.426 0.028 0.806 0.206 0.052 0.095 0.268 0.051 0.591 0.036 0.636

*P-value <0.05.
**P-value <0.01.

Take ‘no work’ group as a reference to set the dummy variable.
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Multiple linear regression of subscales and surgical features of patients.

Surgery method Surgery procedure Postsurgery interval Pathology Surgery complication
B p B p B p B p B p
PHQ-9 -0.077 0.385 0.195 0.018* 0.100 0.278 —0.075 0.323 —0.020 0.783
GAD-7 —0.043 0.630 0.150 0.069 0.012 0.895 -0.112 0.143 —0.030 0.691
S0C-9 0.058 0.521 -0.134 0.103 -0.127 0.172 0.014 0.851 0.073 0.326
PTED-21 —0.028 0.754 0.143 0.080 0.015 0.873 —0.064 0.402 0.076 0.301
BIS —0.064 0.475 0.104 0.208 0.010 0.910 0.037 0.633 0.009 0.903
WAI 0.078 0.363 —0.204 0.010* 0.063 0.472 —0.045 0.538 —0.073 0.306
EORTC QLQ-C30
Fatigue —0.099 0.257 0.283 0.001* —0.026 0.773 —0.036 0.626 0.049 0.497
Nausea and vomiting —0.204 0.023* 0.227 0.006** —0.041 0.652 -0.113 0.136 0.075 0.312
Pain —0.154 0.085 0.201 0.014* —0.089 0.330 —0.008 0.917 —0.017 0.813
Dyspnea —0.053 0.556 0.132 0.113 —0.040 0.665 0.023 0.762 0.005 0.950
Insomnia —0.104 0.244 0.033 0.684 —0.088 0.338 —0.031 0.686 0.024 0.742
Appetite loss -0.122 0.177 0.188 0.024* —0.045 0.629 -0.077 0.314 0.096 0.199
Constipation —0.028 0.759 0.056 0.496 0.091 0.328 0.039 0.612 —0.004 0.954
Diarrhea -0.104 0.243 0.017 0.838 —0.105 0.256 0.070 0.360 —0.080 0.279
Financial difficulty —0.221 0.008* 0.160 0.036* —0.156 0.068 0.001 0.987 —0.011 0.870
Social function 0.132 0.111 —0.251 0.001* 0.023 0.787 0.076 0.278 —0.105 0.127
Cognitive function 0.192 0.032* —0.191 0.020* 0.059 0.518 0.058 0.447 0.033 0.652
Emotional function 0.116 0.200 —0.140 0.092 0.057 0.539 0.116 0.135 0.031 0.683
Role function 0.007 0.938 —0.142 0.082 0.050 0.585 0.010 0.899 0.017 0.813
Physical function —0.021 0.812 —0.204 0.010* —0.001 0.987 0.012 0.866 —0.003 0.964
Global health 0.050 0.578 —0.232 0.005* 0.035 0.709 —0.023 0.763 0.071 0.344
GSRS
Abdominal pain -0.170 0.057 0.302 <0.001* —0.070 0.445 —0.060 0.429 0.051 0.484
Reflux -0.104 0.241 0.167 0.041* —0.015 0.869 -0.129 0.089 0.134 0.070
Indigestion —0.215 0.014* 0.176 0.028* -0.110 0.219 —-0.077 0.298 0.135 0.062
Diarrhea —0.243 0.007* 0.116 0.158 —0.151 0.101 0.005 0.948 —0.058 0.433
Constipation —0.087 0.318 0.066 0.412 0.057 0.529 —0.033 0.656 0.007 0.927
Average scores —0.241 0.006™* 0.220 0.006* —0.094 0.292 —-0.073 0.325 0.070 0.330

*P-value <0.05.
**P-value <0.01.
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Correlations between psychological scales and GSRS.

GSRS
Abdominal Average
pain Reflux Indigestion Diarrhea Constipation score
PHQ-9
r 0.519 0.398 0.464 0.480 0.355 0.590
p <0.001* <0.001* <0.001** <0.001* <0.001** <0.001*
GAD-7
r 0.405 0.370 0.361 0.320 0.289 0.475
p <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
S0C-9
r —0.345 —0.210 -0.319 -0.323 —0.224 —0.402
p <0.001* 0.004* <0.001** <0.001* 0.002* <0.001*
PTED-21
r 0.426 0.407 0.327 0.306 0.193 0.443
p <0.001* <0.001* <0.001* <0.001* 0.009** <0.001*
Function part of EORTC QLQ-C30
Social function
r -0.394 -0.419 —0.308 —0.223 -0.124 —0.385
p <0.001* <0.001* <0.001* 0.002* 0.094 <0.001*
Cognitive function
r —0.436 —-0.393 —0.444 —0.405 —0.307 —0.550
p <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
Emotional function
r —0.420 —0.407 —0.415 —0.395 —0.293 —0.531
p <0.001* <0.001* <0.001** <0.001* <0.001** <0.001*
Role function
r —0.452 —0.285 —0.420 -0.216 —0.238 —0.448
p <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
Physical function
r —0.454 -0.363 —0.445 -0.329 -0.337 —0.534
p <0.001* <0.001* <0.001** <0.001* <0.001** <0.001*
Global health
r —0.380 —0.368 —0.368 —0.304 —0.212 —0.446
p <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
*P-value <0.05.
**P-value <0.01.
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