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Purpose: This study aimed to investigate the willingness of Chinese adults aged 40 years and older to undergo gastroscopy for gastric
cancer (GC) screening during the COVID-19 pandemic in 2020. The secondary purpose was to identify factors influencing willingness
to undergo gastroscopy.

Methods: A cross-sectional questionnaire survey was conducted in selected cities and counties from nine provinces in China using
a multi-stage sampling approach. A multivariate logistic regression model was used to determine the independent predictors of
willingness to undergo gastroscopy.

Results: This study included 1900 participants, and 1462 (76.95%) responded that they would undergo gastroscopy for GC screening.
Participants of younger age, from the eastern region, living in an urban area, with higher educational levels, with Helicobacter pylori
(H. pylori) infection, or with precancerous stomach lesions, were more willing to undergo gastroscopy. The top four reasons to reject
gastroscopy were fear of pain or discomfort, worry about a possible devastating test result, no symptoms in self-feeling, and concern
about the high expense. Of all those who would reject gastroscopy for GC screening, 36.76% (161/438) would be willing to accept
painless gastroscopy, while 24.89% (109/438) would be willing to undergo gastroscopy screening if higher medical reimbursement
rates were available. Participants considered that gastroscopy was a relatively fearful and unknown procedure, accompanied by high
risks and benefits compared to all other life events.

Conclusion: In general, 76.95% of participants over 40 years old were willing to undergo gastroscopy for GC screening in China
during the COVID-19 pandemic. Participants’ willingness to undergo GC screening increased due to medical resource constraints and
increased interest in their health. Individuals with H. pylori infection are more likely to undergo gastroscopy, whereas old age
individuals, those with lower educational levels, and those living in rural areas are more likely to reject gastroscopy.
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Introduction

In March of 2020, the World Health Organization proclaimed a global pandemic of coronavirus disease 2019
(COVID-19) after the first case was reported in Wuhan, China, in 2019." The Chinese government has introduced
relevant policies to limit crowd gathering and maintain social distancing to control the spread of COVID-19. It has
also increased investment in medical resources for COVID-19 prevention, control, and treatment. Several studies have
reported that cancer screening implementation and access declined during the COVID-19 pandemic.>® Early
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screening for gastric cancer (GC) has also been affected by COVID-19.* GC is a common cause of cancer-related
deaths worldwide, ranking fourth for mortality, and over one million new cases occurred in 2020.> China has a high
incidence of GC, contributing to 48.26% of the global incidence in 2019. While the mortality rate of GC in China
decreased from 1999 to 2019, this decrease was still lower than the average percentage reduction worldwide.® China
has a higher mortality/incidence ratio than most developed countries.” The rate of early GC diagnosis and treatment in
China is less than 15%, which is far lower than that in other Asian countries with a high GC incidence, such as Korea
and Japan.®

Due to the occult onset of GC, over 80% of patients are diagnosed in an advanced stage; therefore, there is an urgent
need to increase the early screening rate.” The fastest approach to reducing the GC incidence rate is to increase public
awareness of endoscopic screening programs for high-risk groups and the necessity of screening. For example, Korean
and Japanese screening programs and development of endoscopic treatment for early GC have led to substantial
reductions in GC-associated mortality.'®

Gastroscopy is the gold standard for GC diagnosis. The 2015 American Society for Gastrointestinal Endoscopy
guidelines suggest that gastroscopy is effective for early GC identification in high-risk countries, and high-risk groups
are recommended to undergo gastroscopy screening as soon as possible.'' Endoscopic resection and monitoring
endoscopy are suggested in patients with confirmed gastrointestinal metaplasia with high dysplasia."' GC screening
is also recommended for individuals at average risk of GC who are over 40 years old. Therefore, most Asian countries
have set the threshold age for screening to 40—45 years; in countries with a high incidence of GC, such as Japan and
South Korea, the screening age is set at 40 years.'> ' Most case-control studies of imaging screening have shown
a 40-60% reduction in GC mortality.'>'® However, due to the high cost, high human resource investment, and low
acceptance among the population, there is currently no simple and effective diagnostic method for the general
population. China has not implemented a large-scale population screening program for GC, other than several GC
screening programs that have been restricted to selected areas.'” A survey conducted in Henan Province, China, among
high-risk groups for upper gastrointestinal cancer showed that endoscopic screening compliance was low, at only
18.41%."® The reason for the discrepancy between an individual’s high willingness to undergo gastroscopy for GC
screening and their much lower compliance rate remains unclear. Therefore, an understanding of the reasons for
individual willingness and rejection of gastroscopy for GC screening is relevant to future cancer screening promotion
and clinical practice.

In this study, we investigated the cognition, willingness, and reasons for rejection of gastroscopy in populations over
40 years old during the COVID-19 pandemic, via cluster sampling in 36 communities in China. The findings are
expected to provide reference data for decision-makers to identify ways to improve the GC screening rate. The
overarching aim was to increase the rate of gastroscopy for GC screening among the public, thereby improving the
early detection rate and reducing the GC mortality rate. By enhancing awareness of GC and various risk factors for
precancerous lesions, the willingness to undergo gastroscopy may be improved to a certain extent.

Materials and Methods
Study Design and Population

We conducted a cross-sectional survey in nine provinces, representing all three regions of China: three each in the east
(Hainan, Shandong, and Zhejiang), central region (Anhui, Shanxi, and Hunan), and west (Gansu, Guangxi, and Guizhou).
The nine provinces are also representative of China’s socioeconomic status. Data collection was from March 25, 2020, to
August 12, 2020. The inclusion criteria were 1) above 40 years old, 2) registration in a community administration, and 3)
no history of cancer. The exclusion criteria were: 1) an incomplete questionnaire; 2) a completion time of less than 3
minutes, which indicated that the questionnaire responses were invalid; and 3) the patient refused the use of their

questionnaire responses in this study.
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Sample Size Calculation and Sampling Strategy

The sample size calculation formula (N = [ue X @ x (1-m)] / 62) and related parameters are referred to in classic
literature,'® with the prevalence rate (1) set as 30%. Based on the preliminary level of rejection for the study, the level of
significance (o) was 0.05, and the allowable error (5) was 0.25. Therefore, the required minimum sample size was 1291.
Considering a non-response rate of 30%, a total sample size of 1845 was required. The sampling process of the
population was multi-staged. The aim was to include at least 60 participants from each community, with a similar
number of participants across gender, residence, and region. China’s mainland is classified into three geographic areas:
eastern, central, and western (Figure 1). Of the 11 eastern region provinces, 8 central region provinces, and 12 western
region provinces (autonomous regions, municipalities), we selected three provinces each: Shandong, Zhejiang, and
Hainan; Shanxi, Anhui, and Hunan; and Gansu, Guizhou, and Guangxi, respectively. From the nine provinces selected,
we chose four representative cities each. We sampled one community each, per city and county, to obtain at least 60
questionnaires from each community (Supplementary Figure 1). In the selection process, we ensured that the populations

selected from the three regions were similar according to their economic, educational, and other background character-
istics. Table 1 shows the study sampling results for each province. From the eastern/central/western regions, we received
620/658/622 questionnaires, respectively, and approximately 196-235 questionnaires for each province.
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Figure | Cluster sampling of participants in the eastern/central/western region provinces of China. Blue circles highlight selected provinces from each region. Map source:
NWCCW, NBS, UNICEF, Children in China: An Atlas of Social Indicators, 2018, available at: https://www.unicef.cn/en/chapter-|-population-demographics [accessed
13 December 2022].
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Table | Participants’ Willingness Rate Overall, and by Region, Province, Gender,

and City

Region Province | Total Female City Willingness Rate

Eastern 620 319 (51.45%) | 313 (50.48%) 492 (79.35%)

Hainan 196 110 (56.12%) 116 (59.18%) 167 (85.20%)

Shandong 223 109 (48.88%) 96 (43.5%) 180 (80.72%)

Zhejiang 201 100 (49.75%) 101 (50.25%) 145 (72.14%)

Central 658 334 (50.38%) | 374 (57.54%) 493 (74.92%)

Anhui 204 102 (50.00%) 92 (45.10%) 151 (74.02%)

Hunan 235 128 (54.47%) 146 (62.13%) 179 (76.17%)

Shanxi 219 104 (47.49%) 136 (62.10%) 163 (74.43%)

Western 622 332 (53.38%) | 304 (48.87%) 477 (76.69%)

Gansu 199 118 (59.30%) 83 (41.71%) 157 (78.89%)

Guangxi 223 117 (52.47%) 127 (56.95%) 162 (72.65%)

Guizhou 200 97 (48.50%) 94 (47.00%) 158 (79.00%)

Questionnaire Design
The questionnaire was designed to obtain information on individuals’ willingness to undergo gastroscopy for GC
screening and determine the influencing factors (see Supplementary Material). Experts from the Xiangya College

of Public Health and Department of Gastroenterology of the Third Xiangya Hospital jointly developed the
questionnaire. The questionnaire had four main sections: 1) demographic characteristics, whether there were high-
risk factors for GC, whether respondents agreed to the use of their questionnaire responses for this research; 2)
willingness to undergo gastroscopy by the public, when informed of the need and necessity; 3) reasons for
rejecting and willingness to undergo gastroscopy screening, after a change of mind; and 4) individuals’ awareness
of risks, benefits, fears, and familiarity with gastroscopy and other life events.?>?"' The high-risk groups included
participants over 40 years old with any other high-risk factors, such as H. pylori infection, precancerous lesions,
first-degree relatives with GC, high salt intake, pickled diet, smoking, and heavy drinking.”*** The American
Cancer Society and Chinese Anti-Cancer Association determined the risk factors included in our questionnaire.

Before the participants completed the questionnaire, investigators explained what constituted the precancerous stomach
lesions, such as chronic atrophic gastritis, gastric ulcer, gastric polyps, postoperative residual stomach, hypertrophic gastritis,
and malignant anemia. A family history of GC was defined as having parents, children, or siblings with GC. Neither the

participants nor public were involved in our research design, conduct, reporting, or dissemination plans.

Ethical Approval

The study was conducted in accordance with the Declaration of Helsinki. The Ethics Committee of the Third Xiangya
Hospital, Central South University, approved this study (the Institutional Review Board of the Third Xiangya Hospital,
Central South University, approval no. I 21018). All study participants provided informed consent.

Data Collection

Due to the strict prevention and control of COVID-19, our research could not be conducted in-person; therefore, we decided
to conduct it over the telephone. Trained investigators approached community residents by phone, and community admin-
istrators provided personal contact information. People who had difficulty understanding the questions completed the
questionnaire with the help of their families. Investigators were trained to obtain accurate information. This study’s research
committee managed all the questionnaires, while two data collectors entered the data in the database. To maximize the
response rate, each participant received a telephone allowance worth ¥20 (approximately US $3).
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Data Analysis

All data were analyzed using R software (version 4.0.2). Count data were described using numbers and percentages, and sample
rates were compared using univariate analysis of variance. Variables with a P<0.20 in the univariate analysis were entered into the
multivariate logistic regression analysis, which excluded the influence of other factors and explored the predictors. By using the
P<0.20 standard, we also included region and precancerous stomach lesions as variables. P<0.05 was considered statistically
significant.

Results

Sociodemographic Characteristics of the Participants

Among 2160 individuals who received the questionnaire, 1900 (87.96%) questionnaires were considered fully com-
pleted; this was more than the minimum sample size required. Among the 1900 participants, there were 51.2% (n=985)
females and 48.2% (n=915) males. The average age was 50.5 years (standard deviation, 8.39). Of 1900 participants, 991
(52.2%) lived in urban areas, 312 (16.4%) had H. pylori infection, 239 (12.6%) had gastric precancerous lesions, 124
(6.5%) reported a family history of GC, and 273 (14.4%) had high-risk lifestyles for GC (Table 2).

Willingness to Undergo Gastroscopy for GC Screening and Predictors

Among 1900 participants, 1462 (76.95%) were willing to undergo gastroscopy for GC screening. The univariate analysis
indicated that five factors were significantly correlated with a higher likelihood of willingness to undergo gastroscopy: younger
age, living in an urban area, higher education level, higher income, and H. pylori infection (Table 2). Multivariate logistic

Table 2 Participants’ Sociodemographic Characteristics and Univariate Analysis Results According to Their
Willingness or Unwillingness to Undergo Gastroscopy

Characteristics n (%) Unwilling n=438 (%) | Willing n=1462 (%) P
Gender (%) 0.358
Male 915 (48.2) 202 (46.1) 713 (48.8)
Female 985 (51.8) 236 (53.9) 749 (51.2)
Age (years) <0.001
4049 996 (52.4) 190 (43.4) 806 (55.1)
50-59 628 (33.1) 154 (35.2) 474 (32.4)
>60 276 (14.5) 94 (21.5) 182 (12.4)
Residence 0.03
Rural (county) 909 (47.8) 230 (52.5) 679 (46.4)
Urban (city) 991 (52.2) 208 (47.5) 783 (53.6)
Educational level <0.001
Uneducated or elementary 394 (20.7) 140 (32.0) 254 (17.4)
High school 799 (42.1) 161 (36.8) 638 (43.6)
College or above 707 (37.2) 137 (31.3) 570 (39.0)
Income® 0.008
<¥20,000 280 (14.7) 72 (16.4) 208 (14.2)
¥20,000-50,000 534 (28.1) 140 (32.0) 394 (26.9)
¥50,000-100,000 660 (34.7) 152 (34.7) 508 (34.7)
>¥100,000 426 (22.4) 74 (16.9) 352 (24.1)
Region 0.168
Western 622 (32.7) 145 (33.1) 477 (32.6)
Central 658 (34.6) 165 (37.7) 493 (33.7)
Eastern 620 (32.6) 128 (29.2) 492 (33.7)

(Continued)
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Table 2 (Continued).

Characteristics n (%) Unwilling n=438 (%) | Willing n=1462 (%) P
Helicobacter pylori infection 0.023
Yes 312 (164) 56 (12.8) 256 (17.5)

No 1588 (83.6) 382 (87.2) 1206 (82.5)
Precancerous lesions of the stomach 0.057
Yes 239 (12.6) 43 (9.8) 196 (13.4)

No 1661 (87.4) 395 (90.2) 1266 (86.6)

Family history of gastric cancer 0.388
Yes 124 (6.5) 33 (7.5) 91 (6.2)

No 1776 (93.5) 405 (92.5) 1371 (93.8)

High-risk lifestyle for gastric cancer 0.308
Yes 273 (14.4) 70 (16.0) 203 (13.9)

No 1627 (85.6) 368 (84.0) 1259 (86.1)

Notes: Precancerous lesions of the stomach included chronic atrophic gastritis, gastric ulcer, gastric polyps, postoperative residual stomach,
hypertrophic gastritis, and malignant anemia. Family history of gastric cancer included history of gastric cancer in parents, children, or
siblings. High-risk lifestyle for gastric cancer included intake of food with high salt content, pickled diet, smoking, and heavy drinking. Bolded
P-values indicate statistical significance. *Income presented in Chinese Yuan (¥).

regression analysis results showed that six factors, including income, were significantly associated with willingness to undergo
gastroscopy. Older individuals aged 50-59 years (odds ratio [OR] 0.77, 95% confidence interval [CI] 0.60-0.99, P=0.044) and
>60 years (OR 0.56, 95% CI 0.40-0.78, P=0.001) compared to those aged 40-49 years, and individuals living in rural areas
compared to urban areas (OR 0.79, 95% CI 0.63-0.99, P=0.043) were less willing to undergo gastroscopy. The higher the
educational level of participants, the greater their willingness to undergo gastroscopy (OR 1.87, 95% CI 1.32-2.67, P<0.001).
Individuals from the eastern region were more willing to undergo gastroscopy than those from the western region (OR 1.34,
95% CI 1.01-1.78, P=0.046). Individuals with H. pylori infection (OR 1.47, 95% CI 1.07-2.04, P=0.019) and precancerous
lesions of the stomach (OR 1.48, 95% CI 1.04-2.15, P=0.032) were more willing to undergo gastroscopy (Figure 2).

Reasons for the Unwillingness to Undergo Gastroscopy Screening

In this study, 438 (23.1%) participants were unwilling to undergo gastroscopy. Individuals usually had seven reasons for
rejecting gastroscopy. The top four reasons were fear of pain or discomfort (68.49%), worry about a possible devastating
test result (39.73%), no symptoms in self-feeling (31.28%), and concern about the high expense (27.63%). The least
frequent reason was a concern about privacy (Figure 3).

Reasons Why a Decision to Reject Gastroscopy Would Be Changed

For 300/438 (68.49%) individuals who rejected gastroscopy due to fear of pain or discomfort, 161 (64.9%) would accept
painless gastroscopy. Among 121 (27.63%) participants who refused due to the high expense, 109 (90.8%) were willing
to undergo gastroscopy if they had a higher medical reimbursement rate.

Individuals’ Level of Cognition of Gastroscopy

We measured the participants’ cognition of gastroscopy in relation to other everyday life events using a Likert scale. In
terms of fear and familiarity, participants believed that they had a relative fear of gastroscopy as it was an unknown life
event. Gastroscopy was also the most alarming event of all GC screening methods. Regarding benefits and risks,
participants thought that the potential side effects of bleeding, nausea, and low insurance reimbursement were difficult
to ignore. However, of all GC screening methods, gastroscopy was considered to have a relatively high risk and relatively
low benefit (Figure 4).
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Variable OR (95%Cl) P
Age
40-49 1(ref)

50-59 0.77 [0.60,0.90] —a—t 0.044
260 0.56 [0.40,0.78] +—— 0.001
Region
Western 1(ref)
Central 1.02[0.77,1.33] —_— 0.913
Eastern 1.34 [1.01,1.78] L 0.046
Residence
Urban 1(ref)
Rural 0.79 [0.63,0.99] —a— 0.043
Education
No education or elementary 1(ref)
High school 1.95[1.44,2.62) <0.001
College or above 1.87 [1.32,2.67] L 1 <0.001
Income
<¥20000 1(ref)
¥20000—¥50000 0.78 [0.55,1.10] — 0.164
¥50000-¥100000 0.78 [0.55,1.11] — 0.174
>¥100000 1.00 [0.66,1.53] i 0.983
H.pylori infection
No 1(ref)
Yes 1.47 [1.07,2.04] L 0.019
Precancerous lesion of the stomach
No 1(ref)
Yes 1.48 [1.04,2.15] i 0.032
T T 1
0.5 1 1.5 25

Figure 2 Multivariate logistic regression analysis for predictors of willingness to undergo gastroscopy screening. P<0.05 is considered significant.

Abbreviations: OR, odds ratio; Cl, confidence interval; H. pylori, Helicobacter pylori.

Discussion

Odds Ratio (95%Cl)

The disease burden of GC in China is high. Since GC is frequently diagnosed at an advanced stage, its mortality rate is

also high.® Early screening and intervention are the most effective methods to reduce GC mortality. Gastroscopy is

a recommended screening method for GC,* but endoscopic screening compliance is only 18.41% in China. In this study,

we carried out a cluster sampling questionnaire survey among individuals over 40 years old to evaluate the willingness

and contributing factors for undergoing gastroscopy for GC screening in China in 2020.'® The willingness rate in our
study was 76.95% (1462/1900), far higher than the screening rate.
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Figure 3 Reasons for refusing gastroscopy for GC screening.
Abbreviation: GC, gastric cancer.

Individuals of younger age, from the eastern region, living in urban areas, with higher education levels, with H. pylori
infection, or who had precancerous stomach lesions, had a higher willingness rate to undergo gastroscopy for GC
screening. A previous study showed that initial screening at ages 40 to 44 is associated with more health benefits, which
may explain the greater willingness among younger individuals to undergo early GC screening.”® On the other hand,
older people are more resistant to undergoing gastroscopy, as they are concerned with the possibility of a growing family
burden if a significant disease is detected. The economic and education levels of individuals in the eastern region were
higher than those of the central and western regions. Furthermore, the eastern region has a higher age-standardized
mortality rate and mortality rate than the western and central regions, which may explain its higher willingness rate of
gastroscopy.”’ A cross-sectional study concluded that individuals with a higher educational level are significantly more
likely to have a heightened awareness of colorectal cancer.”® In a meta-analysis, low socioeconomic status was a more
significant risk factor than H. pylori for GC.** Low income may lead to more worries about the high expense of
endoscopy, which is the fourth most common reason for rejecting endoscopy in our study. Access to endoscopy might
also be influenced by local healthcare systems and the personal cognition level,”” which may explain why people who
lived in urban areas had a higher willingness rate of gastroscopy for GC screening. A survey of 3211 members of the
public and 546 physicians revealed a lack of awareness and preventive measures for the hazards of H. pylori infection in
China,*® which may be a reason why participants were unwilling to undergo gastroscopy for early cancer screening in our
study. These results suggest the need for health education of specific groups about the significance of GC screening by
healthcare providers.

Fear of pain or discomfort, worry about a possible devastating test result, no symptoms in self-feeling, and concern
about high expense were the top reasons why participants rejected gastroscopy. Among 438 participants who refused
gastroscopy, 161 would accept painless gastroscopy, and 109 would be willing if they had a higher medical reimburse-
ment rate. A survey reported that 83.8% of people who visited medical centers thought that GC screening was helpful,
but only 15.2% underwent the procedure, while 38.1% admitted fear of gastroscopy.”’ These findings suggest that
appropriate measures should be taken to improve the willingness rate of gastroscopy. For example, patient education may
effectively minimize patients’ fear of gastroscopy.” A cost-effectiveness study showed that the benefit of any screening
strategy, including colonoscopy, outweighs the cost of no screening in southern China.>' Using incremental cost-effective
ratio analysis, endoscopy was the most cost-effective screening method in high-risk populations, including Japan and
Korea.>? Government or insurance companies should consider lowering the price of painless gastroscopy, which can
effectively increase the detection rate of early cancer and reduce the burden on the state and society in the long run.>* In
addition to painless gastroscopy, an oral contrast agent has been proposed to enhance transabdominal ultrasound.** To
reduce public fear of endoscopy, education of high-risk populations should be strengthened to emphasize the effective-
ness of gastroscopic screening for early detection of GC, reduce the economic burden caused by early screening of GC,
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Figure 4 Plots showing individuals’ level of cognition of gastroscopy: (A) fear and familiarity; (B) benefits and risks. Blue circles highlight the location of “gastroscopy”.
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and minimize the discomfort associated with the examination. These experiences can reference other countries,
especially those with a high incidence of GC.

Many studies showed declining screening rates for various cancers during the COVID-19 pandemic.”> * COVID-19
might have impacted cancer patients because most healthcare facilities focused on treating COVID-19 patients or
preventing the spread of COVID-19. This has resulted in a skewed healthcare resource, with cancer patients receiving
less attention than before the pandemic. These circumstances may be associated with declines in cancer screening rates.
Our study investigated people’s willingness to be screened early for GC during the COVID-19 pandemic; willingness
rates were much higher than the actual screening rates reported in other studies, which reflects individuals’ level of
anxiety about their health during this period. This was the first study to evaluate the willingness of individuals aged over
40 years in the general population of China to undergo gastroscopy for GC screening.

Nevertheless, this study has some limitations. First, a self-reported questionnaire survey can not exclude retrospective
bias. However, our investigators were trained to obtain accurate information and offered an allowance to participants to
enhance their motivation and engagement. Second, the sample size in our study was inadequate due to the COVID-19
epidemic and its prevention and control measures. Additional regions and larger sample sizes should be included in
future studies. Third, sociocultural factors, such as traditions or beliefs, that possibly relate to screening decisions were
not studied. A more comprehensive and structured survey should be conducted to evaluate the real-time improvement in
people’s level of knowledge, willingness rate, and actual participation rate of gastroscopy for GC screening in the future.

Conclusion

Overall, 76.95% of people aged over 40 years were willing to undergo gastroscopy for GC screening in China during the
COVID-19 pandemic in 2020. People who were infected with H. pylori were more willing to undergo gastroscopy for
GC screening. Thus, physicians are reminded to suggest a H. pylori test for people aged over 40 years. Older individuals
and those with lower educational levels and living in rural areas are more likely to reject gastroscopy; this indicates the
need to improve GC screening for older individuals and those in rural areas. The government should consider providing
a partial medical insurance reimbursement for painless gastroscopies in outpatient clinics for people over 40 years of age.
Due to its unpredictable outcome, the Chinese tend to have a hesitant and fearful attitude. They also have a tendency
towards fear because of the adverse effects of gastroscopy. Considering the above rejection reasons for gastroscopy and
the significant implication for GC prognosis, decision makers should emphasize the importance of public education on
the high necessity for gastroscopy and the safety of GC screening.
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