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1. Abstract

1. Aims: This study aims to compare the HR-QoL among rural
Chinese patients with upper GI diseases at different pathological
stages and to determine the factors influencing HR-QoL in this po-

pulation.

1.2. Methods: A cross-sectional survey was conducted in two coun-
ties in Shandong province in China from July to September 2018. De-
mographic and clinical characteristics were collected, and HR-QoL
of patients was assessed using a set of questionnaires, including the
EORTC QLQ-C30 (V3.0), the QLQ-OES18 and the QLQ-STO22.
Multivariate analysis of variance (MANOVA) and Kruskal-Wallis
test were used to compare the HR-QoL of patients of different pa-
thological stage subgroups, and multivariate regression analyses were

used to determine influencing factors.

1.3. Results: A total of 406 patients were included in this study.

The mean scores for patients with upper GI diseases were 74.88
(SD=19.15), 8.04 (SD=16.17) and 8.64 (SD=16.96) for the global
QoL scale of EORTC QLQ-C30, QLQ-OES18 and QLQ-STO22,
respectively. There was no significant difference in most of the scales
between the precancerous and early stage groups, but a significant
difference in HR-QoL between the precancerous and advanced
groups as well as between early and advanced groups. Residence
area, age, education level and pathological stage were the significant

factors influencing HR-QoL scores, controlling for other variables.

1.4. Conclusion: The overall HR-QoL of patients with advanced
upper GI cancer needs to be managed as a component of cancer
care. Measures should be taken to routinely identify patient symp-
toms so that follow-up care can alleviate patient symptom burden.
Tailored treatment and care for patients with upper GI diseases of
different age, educational level and pathological stage may be needed

to help improve HR-Qol.
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2. Introduction

Upper gastrointestinal (GI) diseases primarily include esophageal
precancerous lesions or cancer and gastric cardia precancerous le-
sions or cancer. Esophageal cancer and gastric cancer are two major
lethal malignancies in the world. Among the 18.1 million new cancer
cases in the world in 2018, esophageal cancer and gastric cancer ac-
counted for 3.2% and 5.7% of the total, ranking seventh and fifth
respectively, and they were respectively the sixth and third leading
causes of deaths among all 9.6 million cancer deaths [1]. In China,
the age-standardized incidence rate by world standard population
(ASIRW) of esophageal cancer and gastric cancer was 13.9/100,000
and 20.7/100,000 tespectively, and there were 283,433 esophageal-te-
lated deaths and 390,182 gastric-related deaths in 2018 [2]. These two
cancers are common malignancies in China, which produce a heavy
disease burden [3]. Although some measures have been taken to
control these cancers, the incidence of esophageal and gastric cancer
still, respectively, ranks sixth and third among all cancers in China [4].
Worse still, the prevalence of precancerous lesions of the upper GI
tract is also very high in China, which means that many patients are
at increased risk of developing upper GI cancer [5-7]. Thus, upper
GI diseases remain a serious health threat in China. Recent medical
and public health advances have led to the better treatment of exis-
ting diseases, with the hope for cure remaining the most important
goal for patients and providers. Most patients also value the ability
to maintain an acceptable level of health-related quality of life (HR-
QolL) during and after treatment. Existed evidence suggests that ove-
rall HR-QoL plays an important role in determining the treatment
outcomes among patients with cancer [8]. Internationally, HR-QoL
is now considered one of the main parameters to be evaluated in stu-
dies about GI cancer surgery results [9], and is valuable because these
data can reflect the patient's subjective feelings, such as comfort or
fatigue, which could facilitate better communication between doc-
tors and patients and could aid in clinical decision making [10,11].
Therefore, it is crucial to have a better understanding of the HR-
QoL of patients with upper GI diseases. A number of papers have
recently been published reporting data from HR-QolL assessment
studies on patients with upper GI diseases. Most of these studies
have examined the effects of different medicine or treatments on
HR-Qol [12-17]; others have focused on the changes in HR-QoL in
cancer survivors over time [18,19]. There have also been some stu-
dies assessing the HR-QoL of patients with precancerous lesions in
esophageal or gastric cancer [20,21]. In China, most of the studies on
HR-QoL and GI cancer have examined the HR-QoL in patients at a
specific stage or with a specific type of gastric cancer or esophageal
cancer [22-24]. Few studies have explored HR-QoL in patients with
GI diseases at different pathological stages. Theoretically, this study
will provide new evidence by evaluating the HR-QoL of patients
with upper GI diseases (including precancerous lesions and different
stages of cancers) in rural China. In particular, it will contribute to
the literature about patients’ HR-QoL by identifying the characte-
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ristics of symptoms experienced by patients with upper GI cancers
with different pathological stages, which will help to emphasize the
significance of early diagnosis and eatly treatment programs. In ad-
dition, in terms of informing clinical decision making, this study will
practically provide valuable information for health care providers in
China by figuring out the worst symptom that patients perceived of
HR-QoL in each stage and identifying the deterioration in different
scales of HR-QoL of patients.

The aims of this cross-sectional study were to explore the differences
in HR-QoL between patients with upper GI diseases at different pa-

thological stages and examine the factors influencing their HR-QoL.
3. Material and Methods
3.1. Study Design and Data Collection

Based on the distribution of GI diseases in Shandong Province,
China, a cross-sectional survey was conducted in Feicheng and Lin-
qu, two counties with high prevalence rates of upper GI diseases
[25-27], from July to September 2018. In each county, cluster sam-
pling was used to extract the participants, and 4 towns were ran-
domly selected from each county and two villages were randomly
selected from each town. The basic information including the name,
residence area, phone number and clinical information of all parti-
cipants were obtained from two cancer registration databases: the
Upper Gastrointestinal Cancer Farly Diagnosis and Early Treatment
Registration Report of Feicheng (2014-2017) and the Farly Diagno-
sis and Early Treatment Registration Report of Linqu (2014-2016).
These two databases were based on the Early Diagnosis and Early
Treatment Program in Feicheng and Linqu, funded by the central
government, which screened high-risk population aged 40-69 years
by upper gastrointestinal (GI) endoscopy in areas with high-preva-
lence of upper GI diseases. Patients were categorized according to
the WHO Classification of Tumors of the Digestive System (Fourth
Edition) [28]. For the purpose of this study, participants who had
been selected from the above databases were divided into six sub-
groups. For esophageal diseases, there were three subgroups: (1) the
precancerous group (including esophageal mild dysplasia, moderate
dysplasia, severe dysplasia, and carcinoma in situ); (2) the early stage
group (including esophageal intramucosal cancer and esophageal
submucosal cancer); (3) the advanced stage group (esophageal inva-
sive cancer). For gastric diseases, there were also three subgroups: (1)
the precancerous group (including severe atrophic gastritis, severe
intestinal metaplasia, low-grade intraepithelial neoplasia, and high-
grade intraepithelial neoplasia); (2) the early stage group (including
intramucosal cancer and submucosal cancer); (3) the advanced stage
group (gastric invasive cancer). The inclusion criteria were: patients
were diagnosed with certain upper GI diseases by pathological exa-
mination before more than 6 months but less than 3 years to the
survey date; age = 40 years old. The exclusion criteria were: patients
had severe cognitive deficits or were unresponsive, or had other ma-

jor diseases such as mental illness; patients who could not understand



the content of the questionnaire. The face-to-face interviews were
conducted by trained investigators to collect social demographic and
clinical information and the HR-QoL data. Limited by data availabi-
lity, we only collected the patients” HR-QoL information during the
investigation rather than their HR-QoL at the time of first diagnosis.
A total of 450 cases were randomly selected from two clinical da-
tabases. About 91% of cases participated in our survey. According to
the exclusion criteria, 39 cases were excluded. Most of these excluded
cases were those unable to answer the questionnaire due to death or
serious illness, and other reasons including refusal to participate in
because of the lack of time or other reasons and unreachable. Finally,
406 (99%) participants were included in the analysis after excluding

incomplete questionnaires.

This study has been approved by the Ethics Committees of the
School of Public Health of Shandong University (No.20140201).
Written informed consent was obtained from all individual partici-

pants included in the study before data collection.
3.2. HR-QoL Evaluation

The questionnaire consisted of two parts. The first part collected
data about participant demographic and clinical characteristics. The
second part was comprised of three Chinese-version HR-QoL ins-
truments: one generic QoL instrument specifically designed for can-
cer patients (the EORTC QLQ-C30 (V3.0)), one EORTC esophageal
cancer module (the EORTC QLQ-OES18), and one EORTC gastric
cancer module (the EORTC QLQ-STO22). QLQ-C30 (V3.0), QLQ-
OES18, and QLQ-STO22 were all developed by the European Or-
ganization for Research and Treatment of Cancer (EORTC). The va-
lidation of these three questionnaires has been proved by previously
published studies by EuroQol Group members [29-31]. In China,
these questionnaires have been translated into Chinese according to
the EORTC guidelines and have been proved to be valid instruments
in assessing the HR-QoL of Chinese patients [32-34]. The QLQ-C30
incorporates 30 items, which are divided into five functional scales
(physical, role, cognitive, emotional, and social), three symptom scales
(fatigue, pain, and nausea and vomiting), six single items, and a global
health and quality-of-life (QoL) scale. The QLQ-OES18 has four
symptom scales (dysphagia, cating restrictions, reflux and pain) and
six single items (trouble swallowing saliva, choking when swallowing,
dry mouth, trouble with taste, trouble with coughing, and speech
difficulties). The QLQ-STO22 module contains 22 items, which are

2022, 8(16): 1-3

categorized into five symptom scales (dysphagia, eating restrictions,
pain, reflux and anxiety) and four single items (dry mouth, taste, body
image and hair loss). High scores on the function scales and global
health and QoL scale indicate a better level of overall QoL while

high scotes on the symptom scale/item represent a worse QoL [35].
3.3. Statistical Analysis

Descriptive summary statistics were computed to obtain participant
demographic and clinical characteristics. The HR-QoL scores for
each scale were expressed as mean values (standard deviation (SD)).
In order to identify the differences in various dimensions of HR-
QoL among patients with upper GI diseases at different pathologi-
cal stages, the scores were compated by using multivariate analysis
of variance (MANOVA) or the Kruskal-Wallis test. There are three
main assumptions for using the MANOVA: (1) individuals must be
independent; (2) variance-covariance matrices must be equal for all
groups; (3) the set of dependent variables must follow a multivariate
normal distribution. If the data could meet these assumptions, we
would use the MANOVA, and if not, we would use the Kruskal—
Wallis test. And comparisons were made overall (between the three
pathological stages of each disease) and two-by-two when the ove-
rall test was significant. Univariate analyses (using Student’s t tests or
Wilcoxon tests) as well as multivariate analyses (using linear regres-
sion models) were used to determine influencing factors. If the data
followed the normal distribution, we would use the Student’s t test,
and if not, we would use the Wilcoxon test. Multivariate analyses
were performed when multiple significant p-values were found in the
univariate analysis. All statistical analyses were performed using Stata
statistical software version 15.0. P-values <0.05 were considered sta-

tistically significant.
4. Results
4.1. Characteristics of Patients

Table 1 summarizes the characteristics of the patients. A total of
406 patients were included in this study, 183(45.1%) from Feicheng
and 223 (54.9%) from Linqu. There were 290 (71.4%) males and
116 (28.6%) females, and the median age was 62 years. Among all
of the patients, nearly two thirds of the patients (61.8%) had been
diagnosed with gastric cancer, and 38.2% of patients suffered from
esophageal cancer. More than a half of them (62.3%) were in the

precancerous stage.
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Table 1: Demographic and clinical characteristics of participants.

Characteristics All patients (n=406) | Percentage (%)
Residence area
Feicheng 183 45.1
Linqu 223 54.9
Gender
Male 290 71.4
Female 116 28.6
Age
<62 years 204 50.2
>62 years 202 49.8
Educational level
Primary school and below 171 42.1
Middle school and above 235 57.9
Marital status
Married 365 89.9
Unmarried 41 10.1
Migrant worker”
Yes 56 13.8
No 350 86.2
Lesion location
Esophageal 155 38.2
Gastric 251 61.8
Pathological stage
Precancerous 253 62.3
Early 74 18.2
Advanced 79 19.5
Family history of disease
Yes 68 16.7
No 338 83.3
Other chronic diseases
Yes 124 30.5
No 282 69.5
Time since diagnosis
6 months-1lyear 180 44.3
1-2years 115 28.3
2-3years 111 27.4

*Those people who move to large cities from rural areas to seek employment.

4.2. HR-QoL Scores of Patients in Different Subgroups

The EORTC QLQ-C30 scores are shown in Table 2. The mean score
of global QoL was 74.88 (SD=19.15). In general, people with ad-
vanced GI cancer had the lowest scores. Among the function scales,
the social function mean scores (80.55 for esophageal diseases and
85.32 for gastric diseases) were the lowest. Among the three symptom
scales, the mean scores for fatigue (23.10 for esophageal and 16.51
for gastric diseases) were the highest. The mean scores of financial
difficulties (32.84 for esophageal diseases and 23.99 for gastric di-
seases) were the highest among six single items. There were no no-
table significant differences in HR-QoL between the precancerous
and early stage groups. However, we observed significant differences
in HR-QoL between the precancerous and advanced groups as well
as between early and advanced groups. For patients with esophageal
cancet, there was no significant difference in the scale of diarrhea.

For patients with gastric cancer, we found significant differences in

two function scales (physical and social) and four symptom scales
(fatigue, appetite lose, diarrhea and financial difficulties) between the
precancerous and eatly stage groups. The EORTC QLQ-OES18
scores are shown in Table S1 which is provided in Supplementary
File. The mean score of QLQ-OES18 was 8.04 (SD=16.17). For
patients with advanced esophageal cancer, the score was the highest.
There were significant differences in two symptom scales (dyspha-
gia and trouble with coughing) between the precancerous and early
stage groups. In addition, significant differences in symptoms were
observed between precancerous and advanced stage groups in most
scales except for dry mouth and trouble with taste. We also found
significant differences between early and advanced stage groups in
seven symptom scales (dysphagia, eating difficulties, reflux, pain,
trouble swallowing saliva and choked when swallowing, speech dif-
ficulties). Additionally, the reflux score was the highest among these
three groups.
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The EORTC QLQ-STO22 scotes are shown in Table S2 (see from
the Supplementary File). The mean score of QLQ-STO22 was 8.64
(SD=16.96). The advanced stage group had the highest score. Un-

like esophageal cancer, among the gastric cancer patients, we found

in most symptom scales except for reflux, eating difficulties and hair
loss. Significant differences in symptoms were observed between
precancerous and advanced stage groups as well as between early and
advanced groups in most scales except for body image, which had

significant differences between precancerous and eatly stage groups  the highest scores of all the stage groups.

Table 2: Mean scores (SD) of EORTC QLQ-C30 at different stage groups for patients with upper GI diseases.

. Esophageal Gastric
Scales/items p value p value
Precancerous Early stage Advanced Precancerous Early stage Advanced

Global QoL (79.09(15.26)  |70.42(15.87) |56.25(30.62)"¢ [<0.0001" |79.46(14.94)  |77.47(17.78) |61.67(21.43)"¢ [<0.0001"
Function scales

Physical 92.68(11.87) 88.00(10.94)  |67.78(20.59)"¢ [<0.0001* [95.73(9.90) 88.27(17.56)* |82.55(16.95)"¢ |<0.0001*
Role 96.28(11.34) 95.83(10.64)  [68.75(27.94)>¢ [<0.0001F [97.77(7.75) 92.28(17.65)  |84.85(20.10)"¢ {<0.0001%
Cognitive 89.14(14.27) 87.50(14.18)  |78.47(19.95)®¢ |0.0092% 94.48(10.64) 93.83(14.22) |84.85(16.75)"¢ [<0.0001*
Emotional 92.04(13.21) 93.75(10.77)  {80.90(21.21)"¢ [<0.0001* [94.25(10.84) 90.90(14.86)  [80.00(16.17)"¢ |<0.0001%
Social 92.26(15.49) 85.50(21.56)  |63.89(26.77)¢ [<0.0001"  [95.31(12.45) 86.11(21.41)* |74.55(22.87)®¢ |<0.0001*
Symptom scales/items

Fatigue 11.51(15.28) 16.11(17.47)  |41.67(23.68)P¢ [<0.0001% |7.82(13.42) 16.05(22.29)* |25.66(18.99)"¢ |<0.0001*
Ij(;‘ﬁii ;‘nd 2.53(8.13) 5.83(1242)  |21.53(24.32)%¢ [<0.0001" |2.93(8.26) 4.63(11.86)  [13.64(20.81)"¢ |<0.0001*
Pain 7.44(13.94) 9.17(11.44) 27.08(27.28)"¢ |<0.0001 |5.63(13.30) 10.80(17.48)  |18.48(22.15)"¢ [<0.0001%
Dyspnea 4.76(12.54) 6.67(13.68) 26.39(29.45)"¢ |<0.0001"  [3.29(10.73) 3.09(13.38) 15.15(22.05)"¢ |<0.0001*
Insomnia 10.71(21.09) 16.67(25.36)  [31.94(30.26)"¢ [0.0004* 8.22(17.39) 10.49(24.93)  [16.97(22.10)"¢ |0.0262f
Appetite loss  |7.14(15.77) 8.33(18.34) 38.89(27.22)"¢ [<0.0001%  [5.40(14.11) 11.73(24.36)* [26.06(22.85)"¢ [<0.0001*
Constipation  |7.44(17.16) 6.67(17.44) 18.06(25.97)"¢ [0.0384* 2.11(9.90) 6.17(20.55) 10.91(21.33)"¢ [0.0018f
Diarrhea 9.52(20.71) 5.00(12.21) 15.28(27.77)  |0.2664* 3.29(11.44) 10.49(24.08)* [12.73(23.56)" [0.0012f
g:?ggjfgis 15.18(26.05)  |41.67(32.22)  |41.67(29.90)¢ |<0.0001¢  [9.62(22.66) 29.01(27.51)* |33.33(27.22)* [<0.0001
*Significant difference between the precancerous group and the early stage group.

P Significant difference between the precancerous group and the advanced stage group.

¢ Significant difference between the early stage group and advanced stage group.
T Kruskal-Wallis test was used.
Tab S1: Mean scores (SD) of EORTC QLQ-OES18 for patients with esophageal cancer at different stages

Scales/items |Precancerous |Early stage |Advanced stage p value
Symptom scales

Dysphagia 3.08(7.64) 10.00(13.92)® 18.52(16.27)"¢ <0.00017
Eating difficulties 3.65(9.48) 9.58(11.56) 22.92(25.45)"¢ <0.0001f
Reflux 11.61(14.30) 15.00(16.13) 31.94(29.45)"¢ <0.0001*
Pain 5.95(11.05) 8.33(12.42) 15.28(16.32) ¢ 0.0036*
Trouble swallowing saliva 1.49(6.91) 3.33(10.26) 13.89(21.80)"¢ <0.0001f
Choked when swallowing 7.14(15.77) 10.00(19.04) 13.89(21.90) ¢ 0.0007*

Dry mouth 11.01(18.66) 13.33(22.69) 13.89(21.10) 0.1035%
Trouble with taste 4.76(14.05) 11.67(17.45) 13.89(21.11) 0.1329¢
Trouble with coughing 7.14(14.45) 16.67(20.23)® 13.89(21.12)"® 0.0116%
Speech difficulties 0 (0) 0(0) 13.89(21.13)"¢ <0.0001*

* Significant difference between the precancerous group and the early stage group.

b Significant difference between the precancerous group and the advanced stage group.
¢ Significant difference between the early stage group and the advanced stage group.
fKruskal-Wallis test was used.

# Multivariate analysis of variance (MANOVA) was used.
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Tab S2: Mean scores (SD) of QLQ-STO22 for patients with gastric cancer at different stages

Scales/items Precancerous Early stage Advanced stage p value
Symptom scales

Dysphagia 0.55(6.92) 5.14(10.94)* 9.09(12.49)"¢ <0.0001*
Pain 8.04(13.14) 13.58(14.32)° 22.88(19.19)"¢ <0.0001*
Reflux 6.96(14.23) 11.11(14.15) 19.19(14.10)>¢ <0.0001*
Eating difficulties 4.17(11.39) 14.20(18.57) 18.18(15.72) "¢ <0.0001F
Anxiety 1.64(8.36) 8.85(11.70)* 17.17(15.24)>¢ <0.00017
Dry mouth 1.17(10.05) 11.11(21.48)* 20.00(22.77)">¢ <0.0001*
Taste 1.41(11.14) 6.79(17.59)* 15.76(19.09) >« <0.0001f
Body image 11.03(22.36) 28.40(23.71)® 30.91(24.72)" <0.0001*
Hair loss 1.17(6.17) 1.23(9.07) 9.70(19.95)"¢ <0.0001*

*Significant difference between the precancerous group and the early stage group.

b Significant difference between the precancerous group and the advanced stage group.

¢ Significant difference between the early stage group and the advanced stage group.

T Kruskal-Wallis test was used.
¥ Multivariate analysis of variance (MANOVA) was used.

4.3. Factors Associated with HR-QoL Scores

Factors influencing the scores of EORTC QLQ-C30, QLQ-OES18
and QLQ-STO22 in the univariate and multivariate analyses are
shown in Table 3 and Table S3-4 in Supplementary File. As for
EORTC QLQ-C30, we found that the pathological stage was an
important factor influencing HR-QolL (Table 3). Besides this factor,
we found that age and time since diagnosis were two statistically si-
gnificant factors affecting global QolL. Residence area and age were
also significant influencing factors of physical functioning. Residence
area, marital status and lesion location were major factors associated
with cognitive functioning, Residence area was a significant factor in
emotional functioning, Residence area and education level were two
important factors affecting fatigue. Education level was a significant
factor influencing appetite loss. Gender, education level, lesion loca-
tion and family history of disease were significant factors affecting
constipation. Residence area was a significant factor influencing both

diarrhea and financial difficulties.

Regarding EORTC QLQ-OES18, we found that the pathological
stage had a significant influence on most of the scales, except for
dry mouth, trouble with taste and trouble with coughing. In addition,
residence area was a significant factor influencing speech difficulties.

Please see the Table S3 in the Supplementary File.
Regarding EORTC QLQ-STO22, we found that the pathological

stage was a significant influencing factor in those symptom scales.
In addition, residence area was a significant factor influencing re-
flux. Education level was a significant influencing factor of eating
difficulties. Education level and marital status were two significant
factors associated with dry mouth. Age and education level were ma-
jor influencing factors of body image. Lastly, age was a significant
influencing factor of hair loss. Please see Table S4 provided in the

Supplementary File.

In general, worse HR-QoL. was associated with advanced cancer
stage, older age, lower education level, unmarried marital status and

family history of disease.

Table 3: P-values for factors influencing EORTC QLQ-C30 scortes in the univariate/multivariate analyses.

. Residence Education | Marital |Migrant [Lesion |Pathological Family h}s— Other. Time since

Scales/items Gender [Age . tory of dis-|chronic . .

area level status |worker [location |stage . diagnosis
ease diseases

Global QoL |0.731 0.509 7888?/ 78(1)22/ 0.181 0.338 0.833 <0.001/<0.001|0.676 0.218 <0.001/0.001

Function

scales

Physical 0.006/0.001 {0.984 788(1)3/ 0.068 0.061 0.835 0.058 <0.001/<0.001 {0.288 0.077 0.271

Role 0.292 0.375 ]0.232 |0.838 0.830 0.815 0.308 <0.001/<0.001]0.681 0.454 0.495
<0.001/

Cognitive _ 0.593  [0.139 [0.164 0.038/ 0.782 0.001/ <0.001/<0.0010.279 0.492 0.001//0.969
20.001 0.038 0.001

Emotional 0.026/0.026 |0.565  [0.460 [0.875 0.255 0.258 0.911 <0.001/<0.001{0.638 0.399 0.002/0.623

Social 0.365 0.218 [0.155 [0.166 0.250 0.172 0.390 <0.001/<0.001)0.337 0.686 0.117

Symptom

scales
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. Residence Education | Marital (Migrant [Lesion |Pathological Family hfs- Other. Time since

Scales/items Gender [Age . tory of dis-|chronic . .
area level status |worker |location |[stage . diagnosis
ease diseases

Fatigue 0.006/0.006 |10.892 0.103 %g(l)/ 0.206 0.950 0.097 <0.001/<0.00110.452 0.202 0.095
Nausea o 678 0593|0101 | 29835 o1 {0963 [0961  |<0.001/<0.001]0336 0.867  [0.091
and vomiting 0.001
Pain 0.170 0.678 [0.298 [0.224 0.508 0.431 0.598 <0.001/<0.001|0.750 0.406 0.439
Dyspnea 0.263 0.951 0.125 [0.058 0.347 0.897 0.301 <0.001/<0.001{0.272 0.721 0.249
Insomnia 0.120 0.136  [0.639 [0.339 %/ 0.354 0.117 <0.001/<0.001{0.534 0.638 0.023/0.904
Appetite loss |0.649 0.548 [0.185 % 0.662 0.410 0.649 <0.001/<0.001{0.322 0.452 0.440

L 0.007/ 0.014/ 0.008/
Constipation |0.225 0.003 0.418 0.008 0.480 0.467 0022 <0.001/<0.0010.024/0.002 |0.072 0.202
Diarrhea 0.028/0.023 [0.616  [0.098 [0.589 0.954 0.926 0.101 0.007/<0.001 [0.282 0.534 0.134
Financial 1, 0640003 [0.101  [0.100 |0.183 0.128 [0.541 [0.223  |<0.001/<0.001|0.307 0.500  |0.004/0.569
difficulties

Statistically significant p-values are underlined. Multivariate analyses were performed when multiple significant p-values were found in the univariate analysis.
Residence area: Feicheng vs. Linqu; gender: male vs. female; age: < vs. > 62 years; education level: primary school and below vs. middle school and above;
marital status: married vs. unmarried; migrant worker: yes vs. no; pathological stage: precancerous/early vs. advanced; family history of disease: yes vs. no;

other chronic diseases: yes vs. no. time since diagnosis: 6 months to 1 year vs. 1-2year vs. 2-3years.

Tab S3: P-values for factors influencing EORTC QLQ-OES18 scores in the univatiate/multivariate analyses.

. Residence Education |Marital |Migrant |Pathological F.a mily Other. Time since
Scales/items Gender [Age history of chronic . .
area level status worker |[stage . . diagnosis
disease diseases

Symptom
scales
Dysphagia 0.888 0.511 0.524 0.969 0,870 0.472 <0.001/<0.001 |0.880 0.865 0.315
Eating

. . 0.972 0.640 0.110 0.527 0.077 0.610 <0.001/<0.001 |0.340 0.292 0.947
difficulties
Reflux 0.298 0.354 0.730 0.533 0.436 0.551 0.001/<0.001 0.779 0.955 0.553
Pain 0.594 0.453 0.370 0.369 0.706 0.456 0.009/0.004 0.619 0.385 0.703
Trouble
swallowing  [0.427 0.130 0.512 0.993 0.515 0.427 <0.001/<0.001 |0.734 0.841 0.094
saliva
Choked when 1, 5o ¢ 0.553  [0.968 0.928 0.801  [0.196  |0.001/<0.001 |0.753 0976  [0.436
swallowing
Dry mouth 0.101 0.737 0.178 0.641 0.644 0.581 0.062 0.971 0.661 0.147
Trouble with
. 0.864 0.591 0.046/0.128 [0.972 0.492 0.191 0.069 0.699 0.213 0.711
Trouble with 1, <4, 0.122  [0.601 0.051 0.866  |0.118 0.117 0.832 0272 |0.610
coughing
Speech

. . 0.018/0.018 |0.135 0.179 0.953 0.332 0.905 <0.001/<0.001 |0.967 0.464 0.188
difficulties

Statistically significant p-values are underlined. Multivariate analyses were performed when multiple significant p-values were found in the univariate
analysis.

Residence area: Feicheng vs. Linqu; gender: male vs. female; age: < vs. > 62 years; education level: primary school and below vs. middle school and
above; marital status: married vs. unmarried; migrant worker: yes vs. no; pathological stage: precancerous/early vs. advanced; family history of disease:

yes vs. no; other chronic diseases: yes vs. no. time since diagnosis: 6 months to 1 year vs. 1-2year vs. 2-3years.
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Tab S4: P-values for factors influencing EORTC QLQ-STO22 scores in the univatiate/multivariate analyses.

. Residence Education |Marital Migrant |Pathological F.a mily Other. Time since

Scales/items Gender [Age history of |chronic | .. .
area level status worker |stage . . diagnosis
disease diseases

Symptom scales
Dysphagia 0.829 0.330 ]0.042/0.261 [0.029/0.060 ]0.435 0.530 <0.001/<0.001 [0.262 0.789 0.211
Pain 0.168 0.250 [0.422 0.017/0.017 0.944 0.978 <0.001/<0.001 |0.844 0.685 0.489
Reflux 0.007/0.011 |0.643 |0.208 0.051 0.273 0.853 <0.001/<0.001 [0.914 0.596 0.023/0.422
Egtmg . 0.022/0.101 [0.228 [0.270 0.004/0.008 |0.182 0.522 <0.001/<0.001 [0.448 0.703 <0.001/0.120
difficulties
Anxiety 0.125 0.172  [0.047/0.109 |0.160 0.673 0.830 <0.001/<0.001 |0.604 0.919 0.112
Dry mouth 0.632 0.534  [0.064 0.028/0.017 10.002/0.017 |0.870 <0.001/<0.001 ]0.421 0.668 0.033/0.523
Taste 0.356 0.586 [0.462 0.471 0.703 0.749 <0.001/<0.001 [0.842 0.912 0.242
Body image [0.183 0.498 [0.045/0.045 ]0.047/0.047 |0.451 0.454 <0.001/<0.001 |0.979 0.390 0.032/0.368
Hair loss 0.139 0.897 10.026/0.017 ]0.159 0.691 0.862 <0.001/<0.001 |0.802 0.382 0.576

Statistically significant p-values are underlined. Multivariate analyses were performed when multiple significant p-values were found in the univariate analysis.

Residence area: Feicheng vs. Linqu; gender: male vs. female; age: < vs. > 62 years; education level: primary school and below vs. middle school and above;

marital status: married vs. unmarried; migrant worker: yes vs. no; pathological stage: precancerous/eatly vs. advanced; family history of disease: yes vs. no;

other chronic diseases: yes vs. no. time since diagnosis: 6 months to 1 year vs. 1-2year vs. 2-3years.

5. Discussion

HR-QoL has been widely accepted as an important health indicator
by both healthcare providers and patients, functioning as a compre-
hensive evaluation of disease and treatment effects on patient well-
being [36,37]. In this cross-sectional study, we compared the HR-
QoL of patients with upper GI diseases in different groups in rural
China and examined the influencing factors of major HR-QoL di-
mensions. The results of this study can provide useful evidence re-
garding aspects of HR-Qol that are impaired due to upper GI di-
seases or their treatment among rural Chinese patients, and thus, may
lead to better supportive treatment. Our major finding was that there
was no significant difference in HR-QoL between precancerous and
early stage groups. In contrast, patients with advanced upper GI can-
cers showed worse HR-QoL in all function scales and most symptom
scales, consistent with eatlier studies [38, 39]. This finding suggests
that doctors should pay more attention to detetioration in the HR-
QoL of patients with advanced cancer, as well as seek to prevent
deterioration of the relatively high levels of HR-QoL of early stage
upper GI patients. Patients with upper GI diseases suffered from
social problems, fatigue and financial difficulties, and may require ap-
propriate social support to improve HR-QoL after treatment. As for
gastric cancer, the results showed that in the eatly stage, there was
some significant impact on physical and social functions as well as in
the symptom scales, such as fatigue and appetite loss. The results
suggest that an assessment of physical and psychological issues is
clinically important among those patients with gastric cancer so that
patients can be referred for care to relieve problems of fatigue, appe-
tite loss, diarrhea and financial difficulties. As for patients with eso-
phageal cancer, we found that the advanced group in general suffered
from the most serious symptoms compared to the other groups.
Dysphagia and trouble with coughing were two major early symp-
toms. Similarly, Seo-in Ha et al. found that dysphagia was one of the
most common symptoms affecting the HR-Qol. of patients with

esophageal cancer [40]. Unlike a previous study, we found that as the
disease worsened, HR-QoL areas of dry mouth and trouble with
taste remained constant (i.e., no significant difference) [41]. We also
found that the most severe symptom was reflux, which agrees with a
previous study on HR-QoL in patients after esophageal cancer sur-
gery [42]. Since there is an association between reflux and sleep pro-
blems, which may further lead to a series of other problems, useful
measures should be taken to relieve this symptom [43]. It would be
useful for health care providers to provide dietary guidance and
counselling services for patients with esophageal disease to relieve
their problems of reflux and insomnia. As for patients with gastric
cancet, the precancerous group and early stage group both reported
better HR-QoL scores compared with the advanced stage group.
This finding further confirms that people with advanced cancer had
the worst HR-QoL. It is interesting to note that for most symptom
scales, the HR-QoL began to get worse in the early stage of cancer.
This is consistent with the work by Axon et al. who showed that
early gastric cancer usually presented with long-standing dyspepsia
[44]. Therefore, doctors should pay attention to those signal symp-
toms and undertake meticulous examination of the stomach to re-
lieve symptoms. Body image was also one of the most severe pro-
blems. This can be explained as the digestive symptoms related to
inadequate food intake could cause weight loss and further lead to
body image disturbance among gastric cancer patients [45]. Health
providers should therefore provide proper nutritional care to manage
the symptoms better and improve patients’ perception of body
image. We also explored the influencing factors of HR-QoL in pa-
tients with upper GI diseases. It was not surprising that pathological
stage was the most important influencing factor of HR-QoL in this
study. As the disease progresses, the HR-QoL of patients gradually
deteriorates. The significant effect of residence area on the HR-QoL
scores in certain scales, such as physical functioning, cognitive func-

tioning, financial difficulties etc., could be explained by the different
§



living conditions and economic levels between the two counties. We
also found that gender was an important factor associated with
constipation. Similarly, Forootan et al. found that constipation as a
disorder in the gastrointestinal tract was more common in women
than in men, and severe constipation was discovered more often in
elderly women as compared to male patients [46,47]. Hu and Sellick
reported that education level was a significant predictor of HR-QoL
and a higher education level was related to a higher HR-QoL among
patients with GI cancer [48]. Similarly, our results showed that higher
symptom scores were associated with a lower education level. Our
results demonstrated a significant association between marital status
and patients’ cognition and insomnia, because poor marital status
was associated with a higher level of psychological distress, which is
detrimental to one’s health [49]. Overall, it is needed to provide more
supports for those elderly patients with lower education levels and
poorer health states. Results from the EORTC QLQ-OES18 module
revealed that the pathological stage had greater effects on symptom
scales, and other factors had little effects on those scales. In this re-
gard, Yu-Ling Chang showed that advanced tumor stage had signifi-
cant deleterious effects on several aspects of HR-QoL, such as eating
difficulties, and there were no associations between any factors (age,
gender and body weight loss) and esophageal-specific aspects of HR-
QoL [41]. Therefore, it is important to carry out early diagnosis and
treatment program and to conduct follow-up care since those pa-
tients with advanced cancer usually have worse HR-QoL. Results
from the EORTC QLQ-STO22 module showed that age, education
level and pathological stage were major influencing factors of HR-
QoL scores. A previous study has shown that stomach-specific
symptoms (pain, eating restrictions, and anxiety) lessened with in-
creasing age [50]. We also found that the age of the patients signifi-
cantly influenced body image and hair loss. In addition, education
level had an impact on symptoms among patients with gastric di-
seases that mainly involved pain, eating difficulties, dry mouth and
body image. Similarly, Lin Chenxi et al. found that educational back-
ground had a positive correlation with HR-QoL among patients with
gastric cancer [51]. Therefore, better health educations should be
provided for those patients in rural areas to guide them to choose
healthy lifestyles and thus improve their HR-QolL. Although this stu-
dy provides valuable information for improving the HR-QoL of pa-
tients with upper GI diseases, there are still several limitations. Firstly,
in terms of the influencing factors, the effect of surgery-related fac-
tors (e.g. type of surgical technique, adjuvant therapy, postoperative
complications etc.) on HR-QolL, which have been found to be main
factors that influence HR-QoL in previous studies, were not included
in the questionnaire. Limited by data availability, we didn’t include
surgery-related factors, so our findings can not fully reflect the rea-
sons affecting the HR-QoL of patients. Secondly, because the sample
of this study involved only rural patients in two counties in Shan-
dong province in China, the results could only reflect the HR-QoL

of patients with upper GI diseases in high-risk rural areas. Based on
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this study, investigations with a larger sample size should be conduc-
ted to evaluate the HR-QoL for patients at different pathological
stages of upper GI diseases in the future. Thirdly, as a cross-sectional
study, it was impossible to make an analysis of repeated measure-
ments of HR-QoL over time. However, this study still provides use-
ful basic information for a further study. In the future, it is necessary
to conduct a long-term follow-up investigation to test the above fin-
dings.

6. Conclusions

The HR-QoL of patients with advanced upper GI cancer was worst
in most scales compared with patients with precancerous lesions and
patients in the early stage group. However, we still need to pay at-
tention to the early symptoms of upper GI diseases and take some
useful measures to relieve the most severe symptoms (i.e. reflux for
those with esophageal diseases and body image for those with gastric
diseases). In addition, patients with upper GI diseases persistently
have difficulties in social and financial aspects. As for influencing
factors, residence area, age, education level and pathological stage
were the main predictors of HR-QoL scores. These findings provide
valuable information for health care providers in China so that they
may take appropriate measures to manage the symptoms of patients

with upper GI diseases, and thereby improving their HR-QoL.
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