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Abstract: Background: To explore the need for the high-risk and general population to undergo endoscopy and the 
best age for these two groups to do so. Material and Methods: Data on 35,525 patients who underwent endoscopy 
in the Endoscopic Center of Shanxi Cancer Hospital and associated medical group hospitals from January 2016 to 
December 2019 were collected. Two aspects of the high-risk and general population were analyzed retrospectively: 
1. The detection rate of precancerous diseases. 2. The difference and distribution of the detection rate in different 
genders, different ages, and different pathologic types. Results: A total of 35,525 patients, 24,185 in the general 
population and 11,340 in the high-risk population, were examined by electronic gastroscopy and colonoscopy si-
multaneously. Of these, 20,659 were men and 14,866 were women. The detection rate of gastric diseases (gastric 
cancer, gastric polyp, gastric ulcer, chronic atrophic gastritis) in the general population was 9.27%, and that in the 
high-risk population was 25.18%. The detection rate of colonic polyps was 53.76% in the general population and 
56.77% in the high-risk population. Conclusion: Both the high-risk and the general population should consider gas-
troscopy and colonoscopy as routine physical examination items. Routine gastroscopy is highly recommended for 
the high-risk population. The general population should pay close attention to their colonoscopy results. The best 
screening age for both populations is 40 years old and above.
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Introduction

Digestive tract cancer accounts for 15% of the 
cancer incidence rate and 19.3% of the death 
rate [1]. Early detection of gastrointestinal can-
cer is essential to reduce the global cancer bur-
den [2]. The routine method of clinical diagno-
sis is gastroscopy or colonoscopy, followed by 
biopsy and histopathology. This process is re- 
garded as the gold standard of clinical diagno-
sis [2]. Endoscopy can diagnose precancerous 
lesions and early cancer with relatively low inva-
siveness, thus improving the survival rate of 
patients [3]. People with high-risk factors for 
gastric cancer and colon cancer are more likely 
than others to develop those diseases. Many 
researchers studying gastrointestinal diseases 
focus on either high-risk groups or groups with-
out risk factors. However, for the prevention 
and treatment of gastric cancer and colon can-
cer, it is helpful to know the diseases of the 
stomach and precancerous cancer in the gen-
eral population and the high-risk population. 
Data on 35,525 patients who underwent gas-

troscopies and colonoscopies from January 
2016 to December 2019 were collected from 
the Endoscopic Center of Shanxi Cancer Hos- 
pital and associated medical group hospitals. 
The detection rate of precancerous diseases in 
the high risk and general population, as well as 
the distribution according to gender, age, and 
pathologic classification were analyzed to pro-
vide a basis for clinical practice.

Materials and methods

Clinical data: collection

Patients who underwent endoscopy in the 
Endoscopic Center of Shanxi Cancer Hospital 
and related medical group hospitals from 
January 2016 to December 2019 were select-
ed as the study subjects. The clinical data  
of simultaneous gastroscopy and colonoscopy 
were screened out. Of the 35,525 patients  
who underwent gastroscopy and colonoscopy, 
24,185 were in the general population and 
11,340 were in the high-risk population; 
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20,659 were male and 14,866 were female; 
4,556 were ≤40 years old, 5,155 were 40-45 
years old, 5,828 were 46-50 years old, 6,401 
were 51-55 years old, 6,753 were 56-60 years 
old, and 6,832 were ≥61 years old.

Inclusion criteria for high-risk groups

Shanxi Cancer Hospital is a large-scale early 
screening base allocated by the state. Every 
year, high-risk groups are screened out through 
the community for physical examination.  

Inclusion criteria for the high-risk population 
undergoing colonoscopy

Subjects with factors such as family history of 
colon cancer, long-term history of drinking and 
smoking, history of intestinal polyps, change of 
defecation habits and characteristics, positive 
mucous and bloody stools, and occult blood in 
stool are at high risk. In contrast to the high-risk 
population, the general population is com-
posed of people without clinical manifestations 
such as hematochezia, change of defecation 
habits, and abdominal pain.

Inclusion criteria for high-risk groups undergo-
ing gastroscopy: (1) Long-term eating of salted, 
fumigated, barbecued, fried, and high-salt 
food. (2) Long-term smokers and drinkers. (3)
Long-term irregular diet, work, and rest; staying 
up late; being cautious, stressful, and anxious. 
(4) Long-term chemical workers, such as rubber 
factory workers. (5) Patients with a family his-
tory of cancer, especially those with immediate 
relatives who have had digestive tract tumors. 
(6) Gastric symptoms occur often. (7) First diag-
nosis. (8) Helicobacter pylori-positive patients.

Exclusion criteria: (1) Non-first-diagnosed pa- 
tients. (2) Patients who have been diagnosed 
with precancerous lesions such as chronic atro-
phic gastritis and colon polyps. (3) Patients 
with diseases who cannot tolerate endoscopy, 
including coagulation dysfunction, renal insuf-
ficiency, severe cardiopulmonary disease, and 
fluorescein sodium allergy. (4) Pregnant and 
lactating women.

Precautions before examination

Precautions for gastroscopy patients: The day 
before the examination, smoking was prohibit-
ed to reduce the secretion of gastric acid, to 
prevent the patient from coughing when intu-
bated, and to facilitate observation. Patients 
were instructed to fast for at least 6 hours 

before the examination. During the examina-
tion, two dyclonine hydrochloride gels, one bot-
tle of dimethyl silicone oil powder were used.

Precautions for colonoscopy: One bag com-
pound polyethylene glycol electrolyte powder 
(Heshuang) + 1000 ml cold water was taken on 
the day before the examination at 7:00 p.m. 
(specification 68.56 g/bag), and 2 bags com-
pound polyethylene glycol electrolyte powder 
(Heshuang) + 1 bottle of dimethyl silicone oil 
powder + 2000 ml cold water were taken at 
10:00-11:30 a.m. (specification 68.56 g/bag) 
on the day before the examination until water-
like stool was discharged (if stool was pasty, 
increase water consumption or clean enema, 
properly cooperate with ambulation during 
medication, which can increase intestinal peri-
stalsis and reduce abdominal distension). One 
Obucaine hydrochloride gel (or two dyclonine 
hydrochloride slurry) was routinely used during 
the examination. Patients were asked to eat 
less solid and semi-liquid food at lunch the day 
before the examination and to fast and drink 
more water in the morning and noon of the 
examination day to fully clean the bowel in 
preparation for the examination.

Requirements for operators: To reduce errors 
caused by differences in the physicians’ profes-
sional ability, all examinations were performed 
by the chief physician of the hospital.

Operational requirements

The gastroscopy and colonoscopy were not per-
formed under anesthesia. A GIF-H260 or GIF-
HQ290 high-definition or high-definition bifocal 
gastroscope was used for the gastroscopy. An 
OLYMPUS290 high definition colonoscope was 
used for the colonoscopy.

Research methods

The gender, age, microscopic diagnosis results, 
type of pathology, and other data of the sub-
jects were recorded in detail, and the detection 
rate of various precancerous lesions, their dif-
ferences in different age groups, different gen-
ders, and their pathological type distribution 
were analyzed. The study protocol was approved 
by the Clinical Research Ethics Committee of 
Shanxi Cancer Hospital. 

Statistical methods

SPSS 26.0 statistical software was used to 
analyze the clinical data. The counting data 
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were expressed by frequency and percentage. 
χ2 tests were used to compare the differences 
between groups. P<0.05 was considered signi- 
ficant.

Results

Gastroscopy results

A total of 35,525 patients underwent electronic 
gastroscopy: 11,340 were high-risk, 24,185 
comprised the general population that were not 
high-risk. Gastric diseases were detected in 
5,098 (14.35%) out of the 35,525. The propor-
tion of patients with gastric cancer, gastric pol-
yps, gastric ulcer, and chronic atrophic gastritis 
was 0.79%, 8.54%, 3.67%, and 1.35%, respec-
tively. In the 11,340 high-risk patients, there 
was a total of 2,855 cases of gastric diseases 
(25.18%) detected. The proportion of these 
individuals with gastric cancer, gastric polyp, 
gastric ulcer, and chronic atrophic gastritis was 
1.50%, 14.80%, 6.68%, and 2.20%, respec-
tively. In the general population comprised of 
24,185 individuals, there was a total of 2,243 
cases of gastric diseases (9.27%) detected. 
The proportion of these individuals with gastric 

cancer, gastric polyps, gastric ulcer, and chron-
ic atrophic gastritis was 0.45%, 5.61%, 2.26%, 
and 0.95%, respectively. The detection rate of 
precancerous diseases in the high-risk popula-
tion was higher than in the general population, 
and the difference between the two groups was 
significant (χ2=8.335, P<0.05) (Table 1).

Colonoscopy results

The detection rate of colonic polyps was 
53.76% in the general population and 56.77% 
in the high-risk population. The difference was 
significant (χ2=28.343, P<0.05). The detection 
rate of colonic polyps between the high-risk 
and general populations was significantly differ-
ent, Figure 1.

Relationship between colonic polyps and gen-
der

24,185 cases in the general population under-
went electronic colonoscopy: 60.14% (8,369/ 
13,915) were males, and 45.10% (4,632/ 
10,270) were females. Of 11,340 cases in the 
high-risk population, 62.50% (4,215/6,744) 
were males and 48.37% (2,223/4,596) were 
females. The detection rate of colonic polyps in 
males was significantly higher than in females 
in the different populations. There was a signi- 
ficant difference between the two groups  
(general population: χ2=537.784, P<0.0001;  
high-risk population: χ2=222.426, P<0.0001), 
Figure 2.

Relationship between colonic polyps and age

The general population was stratified by age 
into: ≤40 years old, 40-45 years old, 46-50 
years old, 51-55 years old, 56-60 years old, 
and ≥61 years old, in which the proportion of 
colonic polyps detected was 35.34% (1,235/ 
3,495), 46.12% (1,717/3,723), 49.71% (2,024/ 
4,072), 55.82% (2,394/4,289), 63.79% (2,815/ 
4,413), and 67.16% (2,816/4,193) respective-
ly. The high-risk population was also stratified 
by age into: ≤40 years old, 40-45 years old, 
46-50 years old, 51-55 years old, 56-60 years 

Table 1. Distribution of gastric diseases in different populations [n]

Grouping (Group) Number of persons 
examined

gastric 
cancer

gastric 
polyps gastric ulcer chronic atrophic 

gastritis 
high-risk population 11340 170 1678 757 250
general population 24185 110 1356 547 230

Figure 1. Distribution of gastric diseases in different 
populations, *P<0.05.
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old, and ≥61 years old, in which the proportion 
of colonic polyps detected was 36.10% (383/ 
1,061), 47.07% (674/1,432), 50.74% (891/ 
1,756), 56.01% (1,183/2,112), 64.66% (1,513/ 
2,340) and 67.98% (1,794/2,639) respectively. 
The distribution of colonic polyps in both groups 
at different ages showed that the detection 
rate of colonic polyps increased with age, which 
can be seen in Figure 3.

Relationship between pathologic classification 
of colonic polyps and age

Adenomatous polyps are common in different 
age groups. The proportion of adenomatous 
polyps and cancerous polyps increases with 
age (Spearman Correlation: 1, P<0.01), while 
the proportion of inflammatory polyps and pro-
liferative polyps declines (Spearman Correla- 
tion: -1, P<0.01). The composition ratio of vari-
ous pathologic types in the same age group is 
similar in the general population and in the 
high-risk population (Tables 2, 3).

Detection of precancerous diseases in the 
general population and the high-risk popula-
tion

The detection rate of gastric diseases was 
9.27% in the general population, and 25.18% in 

the high-risk population. The detection rate of 
colonic polyps was 53.76% in the general popu-
lation, and 56.77% in the high-risk population. 
The difference was significant, as shown in 
Figure 4.

Discussion 

Gastric and colon cancers are common malig-
nant tumors. With the changes of lifestyle and 
habits, their incidence is gradually increasing. 
The incidence of gastric cancer in East Asian 
countries such as Japan, Korea, and China is 
higher than in Western countries [4]. The risk of 
colon cancer, which can pose a serious threat 
to patients’ life and health, increases with age 
in both Western and Asian populations [5]. Due 
to the lack of specific symptoms allowing for 
early detection of gastric and colon cancer, 
diagnosis can often be made only at an 
advanced stage of the disease, resulting in 
poor prognosis [6]. The best way to improve the 
survival rate of patients with gastric and colon 
cancer is early diagnosis and appropriate treat-
ment [7]. The wide use of gastroscopy and colo-
noscopy for screening has improved the early 
diagnosis rate of gastrointestinal cancer [8]. 
For lesions histologically diagnosed as cancer-
ous, endoscopists perform detailed examina-
tions to determine the histologic type, tumor 
size, presence of ulcers or scars, and depth of 
invasion to determine treatment indications, 
i.e., endoscopic or surgical treatment, which 
greatly reduces the mortality rate of gastric and 
colon cancer [9]. The development from a pre-
cancerous disease or lesion to gastric or colon 
cancer involves multiple factors and stages. 
Universal screening with gastroscopy and colo-
noscopy is of great importance for the early 
detection of these precancerous diseases or 
lesions and the resultant early detection and 
treatment of early cancer. Chronic atrophic gas-
tritis with intestinal metaplasia, dysplasia, gas-
tric polyps, or gastric ulcer, is the main stage of 
precancerous lesions of gastric cancer. Patients 
with precancerous diseases have an increased 
risk of gastric cancer, and the prevalence of 
these precancerous diseases is closely associ-
ated with gastric cancer mortality. Chronic atro-
phic gastritis and epithelial cell lesions are a 
long-term process. Early diagnosis of chronic 
atrophic gastritis with gastric mucosal atrophy 
or intestinal metaplasia is important for the 
prevention of gastric cancer [10, 11]. Colorectal 
adenomatous polyps can be considered pre-
cancerous lesions because highly proliferative 

Figure 2. Distribution of colonic polyps of different 
sexes in different populations. A: distribution of co-
lonic polyps of different sexes in general population; 
B: Distribution of colonic polyps of different sex in 
high risk population, ****P<0.0001.
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epithelial cells can transform from adenoma to 
colon cancer [12, 13]. Early diagnosis and 
treatment of colorectal adenomatous polyps 
depend on colonoscopy, which can significantly 
reduce the incidence of colon cancer [14]. Early 
detection and resection of colorectal adenoma-

tous polyps is the key to preventing colon can-
cer [3].

In both the general population and the high-risk 
population, the polyp detection rate of male 
patients was higher than that of female pa- 

Figure 3. Distribution of colonic polyps in different age groups in different populations. A: 100-slice graph, distribu-
tion of colonic polyps in different age groups in general population; B: 100-slice chart, distribution of colon polyps in 
different age groups in high-risk population; C: Bar chart, distribution of colonic polyps in different age groups in the 
general population; D: Bar chart, distribution of colonic polyps in various age groups in high-risk groups.

Table 2. Pathologic classification of colonic polyps in different age groups of the general population/
case (%)
Grouping (age) Number of detected cases Adenomatous Inflammatory Proliferative Cancerous
≤40  1235 678 (54.90) 241 (19.51) 315 (25.51) 1 (0.08)
40-45 1717 996 (58.01) 303 (17.65) 370 (21.55) 48 (2.80)
46-50 2024 1243 (61.41) 322 (15.91) 354 (17.49) 105 (5.19)
51-55 2394 1532 (63.99) 313 (13.07) 387 (16.17) 162 (6.77)
56-60 2815 1858 (66.00) 309 (10.98) 434 (15.42) 214 (7.60)
≥61 2816 1980 (70.31) 211 (7.49) 330 (11.72) 295 (10.48)
χ2 526.980
P <0.001

Table 3. Classification of colonic polyps in different age groups of the high-risk population/case (%)
Grouping (age) Number of detected cases Adenomatous Inflammatory Proliferative Cancerous
≤40  383 217 (56.66) 77 (20.10) 85 (22.19) 4 (1.04)
40-45 674 403 (59.79) 127 (18.84) 111 (16.47) 33 (4.90)
46-50 891 561 (62.96) 142 (15.94) 126 (14.14) 62 (6.96)
51-55 1183 763 (64.50) 171 (14.45) 160 (13.52) 89 (7.52)
56-60 1513 1023 (67.61) 181 (11.96) 163 (10.77) 146 (9.65)
≥61 1794 1310 (73.02) 141 (7.86) 110 (6.13) 233 (12.99)
χ2 288.093
P 0.033
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tients. Therefore, special attention should be 
paid to middle-aged and elderly male patients 
with colonic polyps. The high prevalence of pol-
yps in males may be related to smoking, drink-
ing, and unhealthy living habits.

With an increase of age, the detection rate of 
colonic polyps, and the malignant transforma-
tion rate both increased significantly [15]. Some 
guidelines focus on people over 50 years of age 
for endoscopic screening [16], but studies have 
found that the incidence of colon tumors in 
people 40-49 years of age is close to that in 
people over 50 years of age [17]. A study by the 
American Cancer Society presented in Barce- 
lona at the 25th United European Gastroentero- 
logy Week conference recommended that 
colorectal cancer screening begin at 45 years 
of age [18]. Studies have shown that age is one 
of the most important cancer risk factors. This 
study can conclude that the detection rate of 
precancerous lesions of gastric and colon can-
cer increases with age, suggesting that ad- 
vanced age is associated with the occurrence 
of precancerous lesions of stomach and colon 
cancer. The relationship between aging and 
carcinogenesis is complex, but increased can-
cer risk is an inevitable consequence of aging 
[19]. This study showed that the detection rate 
of colonic polyps was significantly increased in 
individuals between 40 and 45 years of age 
(46.12% in the general population and 47.07% 
in the high-risk population), suggesting that 
people aged 40 and over should routinely 
undergo gastroscopy and colonoscopy. Colo- 
noscopy screening is recommended from age 
40. Considering the current situation of our 
country, we believe that increasing screening 
efforts, expanding the target screening po- 

pulation, and increasing the training of gastro-
enterologists can reduce the incidence and 
mortality rate of colon cancer.

Comprehensive gastroscopic and colonoscopic 
screening of different populations can provide 
early detection of precancerous gastrointe- 
stinal diseases and lesions, and endoscopic 
treatment can quickly cut off the cancer path-
way, thus reducing the incidence and mortality 
rate of gastrointestinal tumors. Benign diseas-
es other than precancerous diseases or lesions 
can also be detected by endoscopy. Although 
these benign lesions are not at risk of carcino-
genesis, the detection of these lesions can pro-
vide patients with guidance on lifestyle and 
dietary habits.

Conclusion

This study shows that the detection rate of pre-
cancerous gastric diseases differs greatly be- 
tween the general population and the high-risk 
population, while the detection rate of colonic 
polyps is similar between the two groups. Peo- 
ple should routinely undergo gastroscopic and 
colonoscopic examinations. High-risk groups 
need more routine gastroscopy. The general 
population and high-risk groups need routine 
gastroscopy and endoscopy, and the general 
population needs to pay attention to colonos-
copy so that the transformation to gastric and 
colon cancers is curtailed, the survival rate 
improves, and the mortality rate is reduced. 
Regardless of population, 40 years old or older 
is the optimal screening age.
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