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ABSTRACT 

Background and Aims: Population-based gastric cancer (GC) screening is recommended in high-risk 

populations, although screening methods and intervals vary. In intermediate-risk populations, European Society 

of Gastrointestinal Endoscopy guidelines suggest that esophagogastroduodenoscopy (EGD) screening may be 

considered depending on resources. The aim of this study was to characterize GC screening programs 

worldwide. 

Methods: Studies regarding population-based GC screening were searched through MEDLINE and Scopus. 

Studies on symptomatic patients, premalignant lesions, hereditary GC and GC surveillance were excluded. The 

following outcomes were analysed: adherence rate, early-GC detection rate and GC detection rate. Additionally, 

a survey on digestive cancer screening was sent to Endoscopy/Gastroenterology societies.  

Results: 44 studies were included. Population-based screening by upper gastrointestinal series (UGIS) or EGD 

is offered in Japan and Korea, with adherence rates between 14.31-58.01% and 7.40-74.8%, respectively. Japan 

reported early-GC detection rates of 0.02-0.21% and 0.35-0.66% and detection rates of 0.05-0.52% and 0.40-

0.87%, for UGIS and EGD, respectively. Korea reported an EGD early-GC detection of 0.22% and detection 

rates between 0.01-0.29% and 0.07-0.08%, for EGD and UGIS, respectively. China offers EGD screening, with 

an adherence rate of 18.41% and early-GC and detection rates of 0.23-0.67% and 0.09-0.85%, respectively. In 

Western, several screening methods were used in pilot studies. Regarding the survey, only Serbia and Sweden 

reported the existence of a screening program. 

Discussion: Mass screening for GC is available in Japan, Korea and China. Endoscopy-based programs seem 

to achieve higher early-GC and GC detection rates rather than UGIS, with variable adherence rates.  
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INTRODUCTION 

Gastric cancer (GC) is the fourth most common malignancy worldwide and ranks third on cancer-related 

deaths [1]. However, its early detection can increase global 5-year survival rate up to 85-90% [2].  

The incidence and mortality of GC substantially vary across geographical areas and the highest age 

standardized incidence-rate (ASR) and mortality rates are in Eastern Asia (22.4/100,000 and 15.9/100,000, 

respectively) and Central and Eastern Europe (11.4/100,000 and 9.1/100,000, respectively) [1].  

At present, endoscopic screening for gastric cancer is performed solely in countries with a high-risk of 

disease (defined as ASR ≥ 20 per 100,000) such as Japan and Korea (29.9 and 41.3, respectively) [2, 3]. Its 

implementation led to early detection of GC, offering the possibility of endoscopic treatment instead of surgery 

as well as an improvement in disease-specific mortality and five-year survival [4, 5]. However, even in Western 

countries, screening methods vary and it is unclear which one is the most effective; moreover, scarce reports of 

population-based GC screening programs are available in Western countries. Recent studies suggested the 

cost-effectiveness of adding upper screening endoscopy to a scheduled colonoscopy after positive fecal occult 

blood tests in countries with intermediate-risk for GC, such as Portugal and other Eastern European countries 

[6]. European Society of Gastrointestinal Endoscopy (ESGE) recommends endoscopic screening for gastric 

cancer in high-risk populations, for individuals aged > 40 years old. In intermediate-risk populations, ESGE 

guidelines suggests that endoscopic screening may be considered depending on endoscopic resources [7]. 

Nevertheless, it has not been implemented. 

The evaluation of previous and ongoing GC screening strategies and their results, in both Eastern and 

Western countries, may provide evidence for further establishment of GC screening in intermediate and low-risk 

populations and optimize ongoing programs in high-risk populations. The present study aimed to identify and 

characterize population-based GC screening programs worldwide. 

  



 

METHODS 

The authors performed two studies in order to access GC screening, namely: 1) A systematic review 

of population-based GC screening programs; 2) A cross-sectional evaluation of existing GC screening programs, 

through a survey sent to 311 Endoscopy and Gastroenterology societies. 

 

1) Systematic review of Gastric Cancer Screening programs 

Search Strategy: 

For the current review the authors screened MEDLINE and Scopus databases (date of last search 20th 

December 2019) to identify relevant studies. The search query for MEDLINE was the following: ((stomach 

cancer) OR (gastric cancer)) AND ((cancer early diagnosis) OR (cancer screening) OR (endoscopy screening) 

OR (screening program)). For Scopus the following query was used: (("stomach cancer") OR ("gastric cancer")) 

AND (("cancer early diagnosis")  OR  ("cancer screening")  OR  ("endoscopy screening")  OR  ("screening 

program")) . 

The authors further manually searched abstracts from the Gastroenterology and Endoscopy 

conferences proceedings. Clinical trial registries were considered. In addition, reference lists of relevant articles 

were reviewed to identify additional studies. 

Eligibility Criteria: 

This systematic review followed the PRISMA 2009 guidelines [8]. All studies on population-based GC 

screening programs, in asymptomatic individuals, at a national or regional level were included. Original 

randomized controlled trials (RCT), cohort, cross-sectional and case control studies were considered. Studies 

in (1) symptomatic patients, (2) premalignant conditions/lesions or (3) patients with history of GC or early-GC 

diagnosis, (4) hereditary GC, (5) studies with missing abstract, (6) case-series, reviews, letter and guidelines 

were excluded. No language or temporal restrictions were applied. If there was patient population overlap in 

studies, the study with the highest number of participants was included for analysis. 



 

The primary outcome was early-GC or GC detection rate and the secondary outcome adherence rate. 

Study Selection: 

Two reviewers, Faria L and Silva JC independently screened title and abstracts according to a 

prespecified protocol, via Covidence systematic review software. In case of disagreement, Rodríguez-Carrasco 

M made the final decision.  

Further full article reading, methodological quality evaluation and data extraction was similarly 

performed independently by the above-mentioned reviewers. Authors of unpublished studies or published 

studies in which data was not possible were missing were contacted to confirm eligibility. Authors with articles 

not able to translate were also contacted. 

Quality evaluation:  

Methodological quality and risk of bias of each study was performed by the reviewers according to the 

Cochrane Collaboration guidelines for RCTs [9] and to the Newcastle-Ottawa scale for observational studies 

[10]. 

Data collection process and data items:  

Two reviewers (Faria L and Silva JC) independently retrieved data from full articles using a 

standardized, predefined form, based on Cochrane data sheets.  

Data was obtained according to the target variables: (1) target population (age, sex); (2) 

country/region of screening program; (3) mechanisms for systematic invitation; (4) screening method used and 

setting (regional, national); (5) adherence rate (%); (6) detection of early-GC rate (%); (7) detection of GC rate 

(%); (8) study period; (9) participants; (10) year of publication; and (11) author.  

 

 

 



 

2) Cross-sectional assessment of ongoing gastric cancer screening programs 

An online survey (Supplementary Data - Attachment 1) on digestive cancer screening was sent to 

311 Endoscopy and Gastroenterology worldwide in order to characterize ongoing GC screening programs.  

The survey was sent by email in 3 different rounds, between January and March 2020, in order to 

maximize adherence rates. Answers were then recorded and grouped by the authors. The following domains 

were evaluated: (1) target population (age, sex, risk factors for GC); (2) country/region of screening program; 

(3) gastroenterology or endoscopy society; (4) screening setting (national; regional); (5) screening method; (6) 

adherence rates (%).  



 

RESULTS 

1) Systematic review in Gastric Cancer Screening 

A total of 1194 articles were identified and 42 were selected for inclusion after removal of duplicates, 

title and abstract and full-text review. Two additional abstracts were included from manual search: 1 from 

Portugal and 1 from Japan and thus a total of 44 studies were included in the review (Figure 1). Among them, 

17 reports were from Korea, 17 from Japan, 4 from China, 1 from Taiwan, 1 from Finland, 1 from Turkey, 1 from 

Costa Rica, 1 from Iran and 1 from Portugal.  

The main characteristics of the studies included in this review are available in Table 1. The majority of 

studies are observational (41, 93%) and 3 studies are RCTs. Most of the studies were performed on a regional 

level (26, 59%) and 18 were national based. The majority (26, 59%) were retrospective. Quality analysis of the 

included studies is shown in Table 1. Inclusion criteria in GC screening regarding target population varied in age 

groups, being the majority population aged 40 or older (21, 48%), followed by group aged 40-69 years old (6, 

14%). Regarding sex, 3 studies only included men, but the majority (40, 90%) included both sexes. The majority 

of studies evaluated GC screening performed by UGIS and EGD (20, 45%), followed by EGD (9, 20%) and UGIS 

(8, 18%). 

Among Eastern countries, there were reports of population-based screening from three countries: 

Japan, Korea and China. In Japan, upper gastrointestinal series (UGIS) or esophagogastroduodenoscopy 

(EGD) are both first-line options for GC screening for asymptomatic individuals ≥40 years old. National Cancer 

Screening Program for GC in Korea started in 1999 by UGIS or EGD to individuals ≥40 years old. In China, 

endoscopy screening was available since 1900 only in high-risk regions. Since 2012, a population-based GC 

screening by EGD is available for high-risk individuals 40-74 years old. In contrast, in Western countries there 

are no population-based GC screening programs ongoing, yet some pilot programs attempted to address this 

topic.  

The authors will further summarize data according to geographic location. 

 

 



 

Eastern Countries 

Japan 

Gastric cancer screening was initially conducted in Miyagi Prefecture in 1960, by UGIS, and patients 

were recruited through community health campaigns. Population-based screening through UGIS in 

asymptomatic individuals aged ≥40 years old, started in 1983 in accordance with the Health Law for the Aged 

[11]. Photofluorography was originally performed on a mobile car in Japanese communities. Nonetheless UGIS 

screening has also been performed in clinical settings through several invitation methods, namely newsletter, 

mass health campaigns, local campaigns, house-to-house circular, personal letter or postcard, home visit and 

telephone recruitment. All individuals showing abnormal findings in UGIS screening were sent to further EGD. 

Endoscopic screening for GC has been carried out in some Japanese prefectures since 2000. 

Publication of studies evaluating the effectiveness of endoscopic screening for gastric cancer lead to the revision 

of GC screening national guidelines. Endoscopic and radiologic screening display as first-line options for GC 

screening, which is now recommended for asymptomatic individuals aged 50 years or older, by the Japanese 

Guideline Development Group for Gastric Cancer Screening Guidelines [12]. 

Seventeen studies were available from Japan: 6 evaluating GC screening by UGIS, 7 comparing UGIS 

and EGD, 3 by serum pepsinogen (PG) and 1 by F-fluorodeoxyglucose-positron emission tomography (FDG-

PET).  

GC screening by UGIS:  

UGIS screening adherence rates results varied from 14.3% up to 58.0% [13-19]. The highest adherence 

rate was reported when GC screening uptake was accessed through self-administered questionnaire. Yet, the 

proportion of cases that the authors identified by the screening reports was 38.1%. Adherence in prospective 

studies varied between 29.1-37.9% [13, 16-18]. 

A GC detection rate of 0.52% was reported [13].  

 

 



 

GC screening by UGIS and EGD:  

Adherence rate of 26.6% for UGIS screening of and 28.2% for the EGD screening was reported in a 

comparative study [20]. In a cross-section evaluation of GC screening uptake directed to access the effects of 

several invitation methods, the adherence rate ranged between 13.2-21.6% [21]. Personal and household 

invitation letters were the most effective and feasible strategies. 

EGD early-GC detection rates ranged from 0.35-0.66% and were higher than the ones reported for 

UGIS (0.02-0.21%) [20, 22, 23]. EGD screening GC detection rates ranged between 0.40-0.87% and in all 

studies supplanted UGIS screening (0.05-0.46%) [20, 22-25]. Higher detection rates for EGD screening were 

obtained in a retrospective observational study [22]. 

GC screening by PG:  

PG though to target gastric atrophy was proposed as an alternative screening method. An overall 

adherence rate of 40.72% is described. GC detection rate varied from 0.28% to 0.59% [26-28]. An early detection 

rate of 0.44% was reported in a retrospective cohort [29].  

GC screening by FDG-PET: 

Although FDG-PET wasn’t recommended for GC screening in asymptomatic individuals, a retrospective 

observational study reports its use for this purpose, with low sensitivity and low GC detection rate (0.08%) [30]. 

 

Korea 
A Korean National Cancer Screening Program (KNCSP) for GC is available since 1999. Men and 

women aged 40 or older are invited by letter to undergo EGD or UGIS, accordingly to each one preference, 

every two year.  

Seventeen studies were selected for inclusion. 14 of them evaluated GC screening by UGIS and EGD 

and 3 only through EGD.  

 

 



 

GC screening by UGIS and EGD: 

Adherence rates varied from 7.40-74.8%, increasing over time [31-35]. From 2005-2015 a 5.8% annual 

increment in GC screening uptake was verified for all age, income and educational groups [35]. Relatives of 

patients with GC showed significant higher adherence rates (39.2%), comparing with participants without familiar 

history of GC [36]. Lifetime adherence and adherence rates in accordance to national guidelines also increased, 

varying from 52% to 80% and 39.2% to 73.6%, respectively [37-40]. Regarding the intention to participate in 

subsequent biennial GC screening, 52.2% of participants intended to participate, being the preferred method 

EGD (67.0%) [40].  

Comparing EGD and UGIS preference, over time, participants tent to prefer EGD as screening method, 

varying from 25% to 72.55% [31, 32, 41, 42]. An annual percentage change for EGD of 4.2% was reported [31]. 

Therefore, the proportion of participants who undergone UGIS decreased during time, from 75.0% to 32.8% [31, 

32, 41, 42].  

Regarding the effectiveness of interventions to increase GC screening adherence, postcard 

intervention followed by phone call and phone calls followed by postal performed better [43, 44].  

EGD detection rates varied from 0.24-0.26% and UGIS detection rates from 0.07-0.08% [41, 42]. These 

results show a higher probability of detecting GC with EGD, a 2.9-fold and 3.71-fold, respectively [41, 42]. 

GC screening by EGD: 

Adherence rate of 31.3% was reported regarding screening uptake in subsequent examinations after 

the baseline EGD [45].  

Detection rates varied from 0.01-0.29% [45, 46]. Lower rates were presented in a study performed in 

voluntary subjects in a single institute, as a baseline screening  [45]. One study presented early-GC detection 

rate of 0.22% [46]. Quality assessment programs are thought to improve GC detection rates, since 80% of 

endoscopists reported improvement [47].  

 

 

 



 

China  

In China, some high-risks regions implemented GC screening programs by EGD around 1990s. Since 

2012, a population-based cancer screening program for GC in urban China was initiated. Target population aged 

40-74 years old was firstly recruited by phone call or personal contact to perform a cancer risk assessment. 

Subsequently, high-risk participants were invited to undergo EGD [48].  

Four studies were included, all evaluating GC screening by EGD. 

An adherence rate of 18.4% was reported [48]. Early-GC and GC detection rates ranged from 0.23-

0.67% and 0.09-0.85%, respectively [48-51].   

 

Taiwan 

In Matsu Islands, a high-risk population for GC, a population-based screening using PG followed by 

EGD in positive cases (PG I level <30 μg/L or PG-I/II ratio <3) was implemented from 1995 to 1998. The 

adherence rate was 47.5% and the GC detection rate was 0.69% [52]. 

 

 
Western Countries 

In Western countries 5 studies reported pilot projects on GC mass screening: 1 case-control from 

Costa-Rica; 2 prospective cohort studies from the Middle East; 1 prospective cohort from Portugal and another 

from Finland. European prospective studies on GC screening resorted to PG testing as primary method while 

Middle East programs relied in primary EGD. 

Costa-Rica 

In a high-risk region of Costa Rica a pilot GC screening program was undertaken through UGIS in 

asymptomatic individuals aged 50-75 years old, reporting an adherence rate of 78.4% and GC detection rate of 

0.86% (early-GC detection rate of 0.47%) [53].  

 



 

Middle East 

Two Middle East programs used primary EGD as GC screening method. In a high-risk region of Iran a 

pilot study of EGD screening for early detection of GC among individuals older than 50 years, reported a 

detection rate of 0.50% [54]. Likewise a pilot EGD screening project, in a prospective cohort of 7316 individuals 

in Turkey reported a GC detection rate of 0.28% [55]. 

Portugal 

Asymptomatic individuals, aged 40-79 years old, from a Portuguese high-risk region were invited to GC 

screening through advertisement lectures and a 10% adherence rate was estimated. PG testing was considered 

positive in the presence of PG I level <70 ng/L and the PG I/II ratio <3.0. Early-GC and GC detection rates were 

1.10% and 2.20%, respectively [56].  

Finland 

A prospective observational Finnish study enrolled asymptomatic men aged 51-65 years old through 

mail invitation. In the presence of a PG I level ≤25 μ/L endoscopy was recommended. An adherence rate of 

71.16% was obtained and a GC detection rate of 0.46% was reported [57].  

 

 

  



 

2) Cross-sectional assessment of ongoing Gastric Cancer Screening Programs 

Among the surveys sent to 311 Endoscopy and Gastroenterology societies, a response rate of 22 % was 

obtained (Table 2). Data from 5 continents and 24 countries was obtained: Africa (Egypt, n=1), America (Brazil, 

Bolivia, Ecuador, Nicaragua and Uruguay, n=5), Asia (Jordan n=1), Europe (Slovenia, Greece, Lithuania, Czech 

Republic, Italy, Hungary, Slovak Republic, Sweden, Finland, Luxembourg, Norway, Albania, Serbia, Bulgaria, 

Spain, Azerbaijan n=16) and Oceania (New Zealand n=1). 

Two countries reported the existence of GC screening program, Sweden and Serbia. In Sweden, the GC 

screening program is available for high-risk population, with genetic mutations, performed by EGD. In Serbia, 

the endoscopic GC screening program is directed to high-risk populations, for individuals younger than 65 years 

old, and is performed in combination with screening colonoscopy. Twenty-two countries answered no GC 

screening program was implemented.   



 

DISCUSSION 

Gastric cancer is still the third malignancy with more cancer-related deaths, despite the decreases in 

incidence and mortality rate in the last decades [1]. Screening programs have been implemented in some high-

risk populations given the improvement in survival rates. Nonetheless evidence regarding its application in other 

high-risk or intermediate-risk populations is scarce.  

The present review identified population-based GC screening programs in Eastern (Japan, Korea and 

China) as well as Western countries. Overall an increase in the adherence rates to GC screening programs was 

observed and EGD tended to be the preferred screening method. Also, endoscopic screening performed better 

in early and overall GC detection. In Japan and Korea, EGD and UGIS are the available screening methods, 

chosen by screened individuals according to their preference. Regarding early-GC and GC detection rates, the 

highest results were obtained in both countries through endoscopic screening, reaching an early-GC detection 

rate of 0.66% in Japan and 0.22% in Korea, and a detection rate up to 0.87% in Japan and 0.29% in Korea.  In 

China GC screening is performed in urban areas though EGD and national screening program has shown an 

adherence rate of 18.4% and a detection rate of 0.09%. In Eastern countries GC screening through serologic 

testing reached adherence rates up to 41% and detection rates up to 0.59%. 

In contrast, in Western countries no data on national GC programs was obtain through the review. 

Nonetheless there are 2 pilot studies for endoscopic screening in the Middle East, one report of radiologic 

screening in Costa-Rica and 2 European (Portugal and Finland) studies which relied in PG testing. Overall PG 

testing was associated with variable adherence and detection rates. Further studies in intermediate-risk 

populations are needed in order to evaluate adherence rates and define optimal GC screening strategies. 

The survey sent to Gastroenterology and Endoscopy associations provided us data on endoscopic 

GC screening in high-risk population in 2 additional countries (Sweden and Serbia), not identified in the review 

process.  

Our review presents some limitations. Most included studies are observational and therefore 

susceptible to selection bias. Economic studies were not included in this review, thus cost-effectiveness and 



 

cost-utility of the presented screening strategies were not evaluated. Nonetheless an adequate characterization 

of adherence rates may largely contribute to further economic evaluation.  

In conclusion, population-based screening for GC are restricted to Japan, Korea and China, and 

endoscopy seems to be the best method in terms of adherence and detection rates, comparing with UGIS. 

Further RCT are needed in order to access GC screening strategies regarding mortality, morbidity and related 

cost. Also, data on availability of endoscopic resources and quality assessment in GC screening must be further 

considered. 
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TABLES 
 
Table 1  - Studies characteristics and GC screening adherence, early-GC and GC detection rates, within each screening method group. 

First Author 

(Publication 

Year) 

Country, 

Region 

Study Period Participants Target population Method invitation Adherence rate 

per 100 (95% CI) 

EGC detection 

rate  per 100 

(95% CI) 

GC detection 

rate  per 100 

(95% CI) 

Quality 

analysis

1 

GC screening with UGIS 

Nakamura Y. 

(1977) [13] 

Japan 1964-1975 1115 Men and women aged 40 or 

older, annual 

Community campaign 29.12 (28.41-

29.84) 

 

 

 0.52 (0.33-0.77) 5 

Ikeda M. 

(1989) [14] 

Japan 1984-1989 40213 Men and women aged 40 or 

older, annual 

Community campaign 44.20    5 

Wang B. 

(1993) [15] 

Japan 1991  Men and women aged 40 or 

older, annual 

Newsletter; local organization; 

house to house circular; 

personal letter or postcard; 

home visit; telephone; mass 

communication 

14.31 (13.03-

15.67) 

  5 

Shizuyo I. 

(1999) [58] 

Japan 1992-1995 24134 Men and women aged 40 or 

older, annual 

Community campaign 37.88 (37.27-

38.50) 

  5 



 

Mizoue T. 

(2003) [17] 

Japan 1988-1990 87312 Men and women aged 40 or 

older, annual 

Community campaign 35.24 (34.93-

35.56) 

  6 

Lee K.J. 

(2006) [18] 

Japan 1990-2003 42150 Men and women aged 40-60 

years old, annual 

 36.04 (35.58-

36.50) 

   6 

Tashiro A. 

(2006) [22] 

Japan 2002-2004 105706 Men and women aged 40 or 

older, biennial 

  0.21 (0.15-0.28) 0.32 (0.25-0.41) 5 

Matsumoto 

S. (2007) [20] 

Japan 1996-2003 11439 Men and women aged 40 or 

older, biennial 

Public notices; Community 

activities 

26.60  0.02 (0.00-0.13) 0.05 (0.01-0.17) 4 

Miyamoto A. 

(2007) [19] 

Japan 1990-2001 41394 Men and women aged 40-64 

years old, annual 

 58.01 (57.54-

58.49) 

    6 

Nakashima 

H. (2010) [23] 

Japan 2005-2008 7942 Men and women aged 40 or 

older, biennial 

  0.07 (0.08-0.11) 0.10 (0.07-0.13) 5 

Hamashima 

C. (2013) [25] 

Japan 2002-2007 50988 Men and women aged 40-79 

years old 

   0.46 (0.30-0.68) 6 

Hamashima 

C. (2015) [24] 

Japan 2005-2010 50521 Men and women aged 40-79 

years old 

Community campaign   0.43 (0.34-0.53) 5 

Lee H.Y. 

(2010) [41] 

Korea 2002-2004 1503646 Men and women aged 40 or 

older, biennial 

Personal letter     0.08 (0.08-0.09) 5 

Choi K.S. 

(2012) [42] 

Korea 2002-2005 2250392 Men and women aged 40 or 

older, biennial 

   0.07 (0.06-0.07) 6 



 

Rosero-

Bixby L. 

(2007) [53] 

Costa Rica 1996-2000 6828 Men and women aged 50-75 

years old 

Invitation letter 78.44 (77.56-

79.30) 

0.47 (0.32-0.66) 0.86 (0.66-1.11) 5 

GC screening with UGIS or EGD 

Hamashima 

C. (2018) [21] 

Japan 2010  Men and women aged 40-79 

years old 

Individual invitation letter; 

household invitation letter; 

home visits; screening in 

medical offices; free screening 

21.58   7 

Choi K.S. 

(2009) [40] 

Korea 2005-2006 1625 Men and women aged 40 or 

older, biennial 

Personal letter 53.42 (50.96-

55.86) 

   6 

Hahm M.I. 

(2010) [33] 

Korea 2007 1517 Men and women aged 40-69 

years old 

 54.91 (52.37-

57.44) 

  6 

Hahm M.I. 

(2011) [32] 

Korea 2005-2008 4060257 Men and women aged 40 or 

older, biennial 

 20.50 (20.46-

20.49) 

  6 

Kang J.M. 

(2011) [36] 

Korea 2005 3557 Men and women aged 40 or 

older, biennial 

 39.20 (32.39-

44.51) 

  6 

Park B. 

(2011) [39] 

Korea 2010 4056 Men and women aged 40 or 

older, biennial 

  65.10 (63.48-

66.70) 

  6 

Lee M.H. 

(2012) [44] 

Korea,  

Ilsandong-gu 

District 

2010 2065 Men aged 40-65 years old Phone call, postcard followed 

by phone call, phone call 

35.71 (21.55-

51.97) 

  Low risk 



 

followed by postcard, no 

intervention 

Hong N.S. 

(2014) [43] 

Korea, Daegu  2012 923  

 

Men aged 50-59 years old No intervention, Phone call, 

Postal, Phone call or poster 

40.53 (34.08-

47.23) 

  Low risk 

Sangeun-

Lee B.N. 

(2015) [31] 

Korea 2002-2011 5895113 Men and women aged 40 or 

older, biennial 

Personal letter 45.40 (45.37-

45.42) 

  7 

Chang Y. 

(2015) [38] 

Korea 2007-2009 10658 Men and women aged 40 or 

older, biennial 

 43.95 (43.00-

44.90) 

  6 

Suh M. 

(2016) [37] 

Korea 2004-2013 30105 Men and women aged 40 or 

older, biennial 

 73.61 (72.23-

74.95) 

  6 

Suh M. 

(2017) [34] 

Korea 2002-2012 37608375 Men and women aged 40 or 

older, biennial 

 47.32 (47.30-

47.35) 

  7 

Lee E.Y. 

(2018) [35] 

Korea 2005-2015 28913 Men and women aged 40-74  

years old 

 74.80 (73.32-

76.25) 

  6 

GC screening with EGD 

Tashiro 

A.(2006) [22] 

Japan 2002-2004 105706 Men and women aged 40 or 

older, biennial 

  0.66 (0.52-0.82) 0.87 (0.71-1.06)  5 

Matsumoto 

S. (2007) [20] 

Japan 1996-2003 11439 Men and women aged 40 or 

older, biennial 

Public notices; Community 

activities 

28.20 0.35 (0.23-0.51) 0.40 (0.26-0.56) 

 

4 



 

Nakashima 

H. (2010) [23] 

Japan 2005-2008 7942 Men and women aged 40 or 

older, biennial 

  0.43 (0.27-0.65) 0.45 (0.28-0.67) 5 

Hamashima 

C. (2013) [25] 

Japan 2002-2007 50988 Men and women aged 40-79  

years old 

   0.87 (0.67-1.10) 6 

Hamashima 

C. (2015) [24] 

Japan 2005-2010 50521 Men and women aged 40-79  

years old 

Community campaign   0.63 (0.51-0.76) 

 

5 

Lee H.Y. 

(2010) [41] 

Korea 2002-2004 1503646 Men and women aged 40 or 

older, biennial 

Personal letter     0.24 (0.22-0.25) 

 

5 

Choi K.S. 

(2012) [42] 

Korea 2002-2005 2250392 Men and women aged 40 or 

older, biennial 

   0.26 (0.25-0.27) 6 

Kim B.J. 

(2013) [46] 

South Korea, 

Chung-Ang 

Universitary 

Healthcare 

System 

2007-2010 34416 Men and women aged 40 or 

older, biennial 

  0.22 (0.17-0.27) 0.29 (0.24-0.35) 6 

Bae J.M. 

(2015) [45] 

Korea 2007-2011 293520 Men and women aged 40-69  

years old 

 31.29 (31.13-

31.46) 

 0.01(0.01-0.01) 7 

Cho Y.K. 

(2016) [47] 

Korea 2004-2005       4 

Lu Y.F. 

(2014) [49] 

China, Henan 

Province 

2009-2011 36154 Men and women aged 40-69 

years old 

  0.67 (0.59-0.76) 0.85 (0.76-0.95) 5 



 

Zheng X. 

(2015) [50] 

China, 

Yangzhong 

2006-2012 12453 Men and women aged 40-69 

years old 

  0.48 (0.37-0.62) 0.48 (0.37-0.62) 7 

Zhang M. 

(2016) [51] 

China, Henan 

Province 

2009-2013 88263 Men and women aged 40-69 

years old 

  0.23 (0.20-0.26) 0.43 (0.39-0.48) 5 

Guo L. 

(2019) [48] 

China, Henan 

Province 

2013-2017 43423 Men and women aged 40-69 

years old 

Phone call, personal contact 18.41 (18.05-

18.78) 

 0.09 (0.04-0.18) 8 

Mansour-

Ghanaei F. 

(2012) [54] 

Iran 2010-2011 1382 Men and women aged 50 or 

older 

Public media;  house-house 

direct contact 

  0.58 (0.25-1.14) 5 

Akgul H. 

(2017) [55] 

Turkey 2017 7316 Men and women aged 40 or 

older 

  0.05 (0.01-0.14) 0.29 (0.18-0.44) 4 

GC screening with PG 

Miki K. 

(1993) [29] 

Japan 1991 4647 Men and women aged 20 or 

older 

Workplace screening   0.44 (0.09-1.29) 0.59 (0.16-1.51) 3 

Chiang T. S. 

(2018) [52] 

Taiwan, 

Matsu Islands 

1995-1998 1682 Men and women aged 30 or 

older 

 47.50 (45.84-

49.16) 

 0.69 (0.08-2.45) 6 

Lomba-

Viana R. 

(2011) [56] 

Portugal 2005-2010 13118 Men and women aged 40-79  

years old 

Advertisement lectures and 

newspapers 

10.00 1.10 (0.23-3.17) 2.19 (0.81-4.71) 6 



 

 

1 Cochrane Collaboration guidelines for RCT and Newcastle-Ottawa scale for observational studies . 

CI, confidence interval, EGC, early-gastric cancer. GC, gastric cancer. EGD, esophagogastroduodenoscopy. UGIS, upper gastrointestinal series. PG, serum Pepsinogen; Hp, Helicobacter Pylori status; FDG-PET, F-

fluorodeoxyglucose-positron emission tomography. 

  

Vohlonen I. 

(2017) [57] 

Finland 1994-2011 12175 Men aged 51-65 years old Individual invitation letter 72.16 (71.48-

72.84) 

 0.46 (0.06-1.65) 5 

GC screening with UGIS and PG 

Ohata H. 

(2005) [27] 

Japan 1995-2002 17647 Men and women aged 40-60 

years old, annual 

Workplace screening   0.28 (0.21-0.37) 3 

GC screening with PG and Hp 

Gotoda T. 

(2014) [28] 

Japan 2011-2013 1206 Men and women aged 30-74 

years old 

 40.72 (38.94-

42.51) 

 0.49 (0.10-

1.449) 

Low risk 

GC screening with FDG-PET 

Minamimoto 

R. (2014) [30] 

Japan 2006-2009 153775 Men and women aged 30-80 

years old 

   0.08 (0.07-0.10) 4 



 

Table 2 - Online Survey Responses by Gastroenterology/Endoscopy societies worldwide. 

Country Type of GC screening  GC screening target 

population 

GC screening 

method 

Adherence rate to GC 

screening (%) 

GI cancer screening 

programs  

GI cancer 

screening 

adherence rate (%) 

Countries with GI cancer screening programs 

With GC screening programs 

Sweden High-risk individuals Genetic high-risk individuals EGD No CCR screening; FAP and 

Lynch syndrome 

No 

Serbia Opportunistic screening High-risk populations and 

age under 65 years old 

EGD combined with 

screening colonoscopy 

No - - 

Without GC screening programs 

Slovenia - - - - CCR screening 64 

Greece - - - - CCR screening No 

Lithuania - - - - CCR screening No 

Czech Republic - - - - CCR screening 41 

Italy - - - - CCR screening 30-40 



 

 

GC, gastric cancer.GI, gastrointestinal.EGD, esophagogastroduodenoscopy.CCR, colorectal cancer.FAP, Familial adenomatous polyposis. 

Hungary - - - - CCR screening No 

Slovak republic - - - - CCR screening 30 

Finland - - - - CCR screening No 

Luxembourg - - - - CCR screening 30 

Norway - - - - CCR screening 50-60.7 

New Zealand - - - - CCR screening No 

Uruguay - - - - CCR screening No 

Countries without GI cancer screening programs 

Ecuador - - - - - - 

Egypt - - - - - - 

Albania - - - - - - 

Bulgaria - - - - - - 

Spain - - - - - - 

Azerbaijan - - - - - - 

Brazil - - - - - - 

Bolivia - - - - - - 

Nicaragua - - - - - - 

Jordan - - - - - - 
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Figure 1- Flowchart of study selection included in the systematic review. 



 

SUPPLEMENTARY DATA - ATTACHMENT I 

GASTRIC CANCER SCREENING PROGRAM SURVEY 
In order to approach a global understanding of gastric cancer, in specific, screening programs for early 
diagnosis all around the world, we address you this short questionnaire about this topic. Please answer all 
questions regarding gastric cancer screening in the country you are replying for. 

Section 1: Gastric Cancer Screening Program 
Country * 
Please state the country you are answering about. 
                                       

 
Society * 
Please state the name of the society you are answering for. 
                                       

 

Are you aware of any cancer screening program in your country? *□ Yes  □ No 

 
Section 2: Gastric Cancer Screening Program Details 

If you have answered YES to our previous question, please fill in the next few details about the program 

itself.  

Which type of screening program is offered? * 

□ Population-base screening □ Opportunistic screening 

□ Another:                                       

 
Who is the target population? * 
Please detail the characteristics of eligibility for the screening program, such as age range and specific 
individual characteristics (e.g high risk populations). 
                                           

 
Which screening method is recommended? * 

□ Upper digestive endoscopy (esophagogastroduodenoscopy) 

□ Upper digestive endoscopy (esophagogastroduodenoscopy) combined with screening colonoscopy 

□ Another:                                       

 
Are you aware about the adherence rate to the screening program? *□ Yes  □ No 
If yes, please indicate the rate of adherence. 

□ Another:                                       

 
 
Section 3: Gastrointestinal Cancer Screening Program 

Are you aware of any other gastrointestinal cancer screening programs in your country? * □ Yes □ No 

If the previous answer was YES, please specify. 
                                       

 
Are you aware about the adherence rate to the screening program?  
If you have answered yes in the previous question and if you are acknowledge of this data, please indicate 
the rate of adherence. 

□ No 



 

□ Another:                                        
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shorter. Such letters will be passed to the authors of the original paper, who will be offered an 

opportunity to reply. 
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Please think carefully about the following points and make the appropriate declarations. 
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Preprints: Work posted on a preprint server, which identifies a preprint as not peer-reviewed, 

will be considered for publication. The author should declare preprint server deposition on 

submitting their article to the Journal. If the article is accepted, to ensure readers can find and 

cite the final published version, authors should add the Digital Object Identifier (DOI) of the 

published journal article to the posted preprint version. 

Conflicts of interest 

Authors must state all possible conflicts of interest in the manuscript, including financial, 

consultant, institutional and other relationships that might lead to bias or a conflict of interest. 

If there is no conflict of interest, this should also be explicitly stated as none declared. All 

sources of funding should be acknowledged in the manuscript. All relevant conflicts of interest 
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(www.icmje.org/update.html). 
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illustrations) from the copyright holder. The granting of permission should be acknowledged 
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responsible for paying any fees to reproduce material. 

Subject consent 

Subjects have a right to privacy that should not be infringed without informed consent. 
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in an attempt to attain anonymity. Complete anonymity is difficult to achieve. For example, 

masking the eye region in photographs of patients is inadequate protection of anonymity. 

When informed consent has been obtained it should be indicated in the submitted article. 
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‘Methods’ section of your paper. 

Ethics committee approval 

You must state clearly in your submission in the Methods section that you conducted studies 

on human participants must with the approval of an appropriate named ethics committee. 

Please also look at the latest version of the Declaration of Helsinki. Similarly, you must confirm 

that experiments involving animals adhered to ethical standards and must state the care of 
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(www.icmje.org). A data sharing plan must be included in a trial's registration for those that 

begin enrolling participants on or after 1 January 2019. Authors of secondary analyses using 
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consideration. Those being considered for publication will undergo further assessment and 

peer-review by the editors and those invited to do so from the board and reviewer pool. Peer-

review is single blind. 

Double spacing should be used throughout the manuscript, which should include the following 

sections, each starting on a separate page: title page, abstract and keywords, text, 

acknowledgements, references, individual tables and captions. Margins should be not less than 

3 cm. Pages should be numbered consecutively, beginning with the Title Page, and the page 

number should be placed in the top right-hand corner of each page. Abbreviations should be 

defined on their first appearance in the text; those not accepted by international bodies should 

be avoided. 

Non-native speakers of English: Authors who are not native speakers of English and require 

help in writing an article in English are encouraged to seek assistance from a qualified colleague 

or consider using a language service in preparing a manuscript submission. Wolters Kluwer, in 

partnership with Editage, offers such services - for more information please 

visit http://wkauthorservices.editage.com. Please note that the use of this or other services 

are at the author's own expense and risk, and independent from the editorial processes of this 

journal, and does not guarantee that an article will be accepted for publication. 

Presentation of Papers 
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characters and spaces, to be used as a ‘running head’ (and which should be so identified). The 
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attributed to a department or institution, its full name should be included. Any disclaimers 

should appear on the Title Page, as should the name and address of the author responsible for 

correspondence concerning the manuscript and the name and address of the author to whom 

requests for reprints should be made. Finally, the Title Page should include a statement of 

conflicts of interest and source of funding, and when none state “none declared”. 

Abstracts 

The second page should carry a structured abstract of no more than 250 words for original 

papers. Case reports and reviews should carry an unstructured abstract on the second page. 

Letters to the editor should not have an abstract. The abstract should state the Objective(s) 

of the study or investigation, basic Methods (selection of study subjects or laboratory animals; 

observational and analytical methods), main Results (giving specific data and their statistical 

significance, if possible), and the principal Conclusions. It should emphasise new and important 

aspects of the study or observations. 

Keywords 

The abstract should be followed by a list of 3–10 keywords or short phrases which will assist 

the cross-indexing of the article and which may be published. When possible, the terms used 

should be from the Medical Subject Headings list of the National Library of Medicine 

(http://www.nlm.nih.gov/mesh/meshhome.html). 

Text 
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Introduction, Methods (including ethical and statistical information), Results and Discussion 

(including a conclusion), although reviews may require a different format. 
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Word limit for original studies and reviews is 5000 words, short articles 2.500 words, case 

reports 3.500 words and letters 1500 words (tables and figures are not counted). 
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Personal communications and unpublished work should not feature in the reference list but 

should appear in parentheses in the text. Unpublished work accepted for publication but not 

yet released should be included in the reference list with the words ‘in press’ in parentheses 

beside the name of the journal concerned. References must be verified by the author(s) against 

the original documents. 

Tables 

Each table should be typed on a separate sheet in double spacing. Tables should not be 

submitted as photographs. Each table should be assigned an Arabic numeral, e.g. (Table 3) 

and a brief title. Vertical rules should not be used. Place explanatory matter in footnotes, not 

in the heading. Explain in footnotes all non-standard abbreviations that are used in each table. 

Identify statistical measures of variations, such as standard deviation and standard error of 

the mean. 

Be sure that each table is cited in the text. If you use data from another published or 

unpublished source, obtain permission and acknowledge the source fully. 

Illustrations 

A) Creating Digital Artwork 

1. Learn about the publication requirements for Digital 

Artwork: http://links.lww.com/ES/A42 

2. Create, Scan and Save your artwork and compare your final figure to the Digital 

Artwork Guideline Checklist (below). 

3. Upload each figure to Editorial Manager in conjunction with your manuscript text and 

tables. 

B) Digital Artwork Guideline Checklist 

Here are the basics to have in place before submitting your digital artwork: 

• Artwork should be saved as TIFF, EPS, or MS Office (DOC, PPT, XLS) files. High 

resolution PDF files are also acceptable. 

• Crop out any white or black space surrounding the image. 

• Diagrams, drawings, graphs, and other line art must be vector or saved at a resolution 

of at least 1200 dpi. If created in an MS Office program, send the native (DOC, PPT, 

XLS) file. 

• Photographs, radiographs and other halftone images must be saved at a resolution of 

at least 300 dpi. 

• Photographs and radiographs with text must be saved as postscript or at a resolution 

of at least 600 dpi. 

• Each figure must be saved and submitted as a separate file. Figures should not be 

embedded in the manuscript text file. 

Remember: 

• Cite figures consecutively in your manuscript using Arabic numerals in parentheses, 

e.g. (Fig. 2). 

• Number figures in the figure legend in the order in which they are discussed. 
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• Upload figures consecutively to the Editorial Manager web site and enter figure 

numbers consecutively in the Description field when uploading the files. 

• If hard copies are submitted they should have a label pasted to the back bearing the 

figure number, the title of the paper, the author's name and a mark indicating the top 

of the figure. 

• Illustrations should be presented to a width of 82 mm or, when the illustration 

demands it, to a width of 166 mm. 

• Photomicrographs must have internal scale markers. 

• If photographs of people are used, their identities must be obscured or the picture 

must be accompanied by written consent to use the photograph. 

• If a figure has been published before, the original source must be acknowledged and 

written permission from the copyright holder for both print and electronic formats 

should be submitted with the material. Permission is required regardless of authorship 

or publisher, except for documents in the public domain. 

• Figures may be reduced, cropped or deleted at the discretion of the editor. Colour 

illustrations are acceptable but authors will be expected to cover the extra reproduction 

costs (for current charges, contact the publisher). 

Legends for illustrations 

Captions should be typed in double spacing, beginning on a separate sheet of paper. Each one 

should have an Arabic numeral corresponding to the illustration to which it refers. Internal 

scales should be explained and staining methods for photomicrographs should be identified. 

Units of measurement 

Measurements of length, height, weight, and volume should be reported in metric units (metre, 

kilogram, or litre) or their decimal multiples. Temperatures should be given in degrees Celsius. 

Blood pressures should be given in millimetres of mercury. 

All haematologic and clinical chemistry measurements should be reported in the metric system 

in terms of the International System of Units (SI). Editors may request that alternative or non-

SI units be added by the authors before publication. 

Abbreviations and symbols 

Use only standard abbreviations. Avoid abbreviations in the title and abstract. The full term 

for which an abbreviation stands should precede its first use in the text unless it is a standard 

unit of measurement. 

Supplemental Digital Content 

Supplemental Digital Content (SDC): Authors may submit SDC via Editorial Manager to 

LWW journals that enhance their article's text to be considered for online posting. SDC may 

include standard media such as text documents, graphs, audio, video, etc. On the Attach Files 

page of the submission process, please select Supplemental Audio, Video, or Data for your 

uploaded file as the Submission Item. If an article with SDC is accepted, our production staff 

will create a URL with the SDC file. The URL will be placed in the call-out within the article. 

SDC files are not copy-edited by LWW staff, they will be presented digitally as submitted. For 

a list of all available file types and detailed instructions, please 

visit http://links.lww.com/A142. 

SDC Call-outs 

Supplemental Digital Content must be cited consecutively in the text of the submitted 
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manuscript. Citations should include the type of material submitted (Audio, Figure, Table, 

etc.), be clearly labeled as "Supplemental Digital Content," include the sequential list number, 

and provide a description of the supplemental content. All descriptive text should be included 

in the call-out as it will not appear elsewhere in the article. 

Example: 

We performed many tests on the degrees of flexibility in the elbow (see Video, Supplemental 

Digital Content 1, which demonstrates elbow flexibility) and found our results inconclusive. 

List of Supplemental Digital Content 

A listing of Supplemental Digital Content must be submitted at the end of the manuscript file. 

Include the SDC number and file type of the Supplemental Digital Content. This text will be 

removed by our production staff and not be published. 

Example: 

Supplemental Digital Content 1.wmv 

SDC File Requirements 

All acceptable file types are permissible up to 10 MBs. For audio or video files greater than 10 

MBs, authors should first query the journal office for approval. For a list of all available file 

types and detailed instructions, please visit http://links.lww.com/A142. 

Offprints 

Offprints may be purchased using the appropriate form that will be made available with proofs. 

Orders should be sent when the proofs are returned; orders received after this time cannot be 

fulfilled. 

Open access 

Authors of accepted peer-reviewed articles have the choice to pay a fee to allow perpetual 

unrestricted online access to their published article to readers globally, immediately upon 

publication. Authors may take advantage of the open access option at the point of acceptance 

to ensure that this choice has no influence on the peer review and acceptance process. These 

articles are subject to the journal's standard peer-review process and will be accepted or 

rejected based on their own merit. 

The article processing charge (APC) is charged on acceptance of the article and should be paid 

within 30 days by the author, funding agency or institution. Payment must be processed for 

the article to be published open access. For a list of journals and pricing please visit our Wolters 

Kluwer Open Health Journals page. 

Authors retain copyright 

Authors retain their copyright for all articles they opt to publish open access. Authors grant 

Wolters Kluwer an exclusive license to publish the article and the article is made available 

under the terms of a Creative Commons user license. Please visit our Open Access Publication 

Process page for more information. 

Creative Commons license 

Open access articles are freely available to read, download and share from the time of 

publication under the terms of the Creative Commons License Attribution-NonCommerical No 

Derivative (CC BY-NC-ND) license. This license does not permit reuse for any commercial 

purposes nor does it cover the reuse or modification of individual elements of the work (such 

as figures, tables, etc.) in the creation of derivative works without specific permission. 

Compliance with funder mandated open access policies 

An author whose work is funded by an organization that mandates the use of the Creative 
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Commons Attribution (CC BY) license is able to meet that requirement through the available 

open access license for approved funders. Information about the approved funders can be 

found here: http://www.wkopenhealth.com/inst-fund.php 
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