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Abstract:
Objective Esophageal cancer is a gastrointestinal cancer with a poor prognosis. However, it is curable and

can be treated endoscopically if it is detected at an early stage. The objective of this study was to identify the

factors that contribute to early detection.

Methods From April 2011 to December 2019, we retrospectively investigated consecutive patients diag-

nosed with esophageal squamous cell carcinoma (ESCC) through upper gastrointestinal endoscopy at two

hospitals of Kawasaki Medical University based on medical records. The factors contributing to the early de-

tection of ESCC were investigated by comparing patients with ESCC with those undergoing health checkups

in whom no organic lesions were found in the upper gastrointestinal tract on endoscopy (controls).

Patients Factors contributing to early detection were examined in 402 ESCC cases and 391 sex- and age-

matched controls, and early and advanced cancers were compared along with the risk factors for ESCC.

Results A multivariate analysis showed that alcohol consumption and smoking, concomitant cancer of other

organs, and a low body mass index (BMI) were factors associated with ESCC (odds ratio [OR], 4.65; 95%

confidence interval [CI], 2.880-7.520, OR, 3.63; 95% CI, 2.380-5.540, OR, 2.09; 95% CI, 1.330-3.270, OR,

6.38; 95% CI, 3.780-10.800), whereas dyslipidemia was significantly less common in patients with ESCC

(OR, 0.545; 95% CI, 0.348-0.853). Comparing early and advanced cancers, a history of endoscopic screening

was the only factor involved in early detection (OR, 7.93; 95% CI, 4.480-14.000).

Conclusion The factors associated with ESCC include alcohol consumption, smoking, concomitant cancer

of other organs, and a low BMI. Endoscopy in subjects with these factors may therefore be recommended for

the early detection of ESCC.
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Introduction

Esophageal cancer is the eighth most commonly diag-

nosed cancer and sixth most common cause of cancer-

related deaths worldwide. Globally, there were approxi-

mately 604,000 new cases and 544,000 deaths from esopha-

geal cancer in 2020 (1), and the incidence is predicted to in-

crease further (2). As in Western countries, esophageal can-

cer is a male-dominated cancer in Japan. However, in con-

trast to Western countries, where esophageal adenocarci-

noma is more common than esophageal squamous cell carci-

noma (ESCC), ESCC accounts for 86.7% of esophageal

cancer cases and it is the eighth most common cancer in

men (3). In 2019, 26,382 new cases of ESCC were diag-

nosed in Japan (21,719 men), and in 2020, 19,981 deaths

were attributed to ESCC (8,978 men) (4). Furthermore, the

number of ESCC cases in Japan continues to increase. Re-

cent epidemiological reports on ESCC in Japan showed no

downward trend in men and an increase in women (5).

Although the association between gastric mucosal atrophy

and gastric cancer is well known, there are conflicting re-

ports on the association between gastric mucosal atrophy

and ESCC (6-10). Lifestyle-related diseases, such as hyper-

tension, diabetes, dyslipidemia, and obesity (i.e., metabolic

syndrome) are increasing worldwide (11-13), and are of

concern because they are risk factors for cardiovascular dis-

eases. Furthermore, although metabolic syndrome is a risk

factor for some cancers (14-16), it remains unclear whether

it is also a risk factor for ESCC.

Previously, we analyzed 469 cases of ESCC at our institu-

tion and reported that in the group without subjective symp-

toms, such as dysphagia, cancer was detected early in the

disease stage, and life expectancy was significantly better

than in the group diagnosed with subjective symptoms (17).

The main objective of this study was to identify the risk fac-

tors for ESCC by first comparing ESCC cases with those

undergoing health check-ups as healthy subjects. We then

compared early and advanced cancers and the factors con-

tributing to early detection.

Materials and Methods

From April 2011 to December 2019, we retrospectively

investigated patients diagnosed with ESCC using upper gas-

trointestinal endoscopy at Kawasaki Medical University

General Medical Center and University Hospital, Okayama,

Japan, based on medical records. Patients with previous

treatment or lesions other than squamous cell carcinoma

were excluded if there were insufficient data. We also ex-

cluded cases with an unconfirmed disease course of more

than one year, but included patients who died within one

year. We excluded patients older than 80 years of age be-

cause few patients in this age group underwent regular

health checkups. To examine the risk factors, sex and age

were matched to control groups of cases that underwent en-

doscopy within the same period in which no organic lesions

were found in the upper gastrointestinal tract. We collected

medical records and examined the presence or absence of al-

cohol consumption, smoking, body mass index (BMI), pres-

ence or absence of cancer in other organs, gastric mucosal

atrophy, diabetes, hypertension, and dyslipidemia. Data on

gastric mucosal atrophy did not include any postoperative

gastric cancer cases.

The diagnosis of metabolic syndrome was made after a

thorough medical history was taken, medical records were

examined, and the presence or absence of therapeutic drugs

was recorded.

Gastric mucosal atrophy was determined in six stages

based on the Kimura-Takemoto classification by three endo-

scopy specialists using endoscopic images (closed groups: C

1, C2, and C3; open groups: O1, O2, and O3) (18). In this

study, only C1 was determined to have no atrophy, all others

were judged to be atrophied, and O2 and O3 showed high

atrophy. Furthermore, because advanced cancer includes

cases in which dietary intake is difficult, we also examined

superficial cancers. Superficial cancer was defined as a le-

sion that penetrated the wall of the submucosal layer.

This study followed procedures in accordance with the

Declaration of Helsinki and was approved by the ethics

committee of our institution (No. 3806-1).

Statistical analyses

Statistical analyses were performed using the EZR soft-

ware program (Version 1.54) (19). Clinical characteristics

were assessed using the chi-square test or Fisher’s exact test.

Univariate and multivariate analyses were performed using

the Cox regression analysis to estimate hazard ratios and

calculate 95% confidence intervals. Statistical significance

was set at a two-sided p value <0.05.

Results

This study enrolled 402 patients with ESCC and 391 con-

trols. The patient background characteristics are shown in

Table 1. The majority of cases were male (83.6%) with a

mean (SD) age of 66.27±7.64 years. BMI was 21.26±3.28

in the ESCC group was 23.67±3.62 control group (p<

0.001). The proportion of patients with a BMI <20 was sig-

nificantly higher in the ESCC group than in the control

group (36.6% vs. 11.0%; p<0.001). A history of alcohol

consumption and smoking was more common in the ESCC

group than in the control group (87.9% vs. 56.8% and

83.9% vs. 47.6%, respectively), and a history of cancer

other than ESCC was more common in the ESCC group

(31.9% vs. 15.4%) (p<0.001 for all comparisons). Head and

neck cancer was the most common (54 cases), followed by

gastric cancer (52 cases), colorectal cancer (23 cases), lung

cancer (12 cases), and liver cancer (11 cases). There was no

significant between-group difference in gastric mucosal atro-

phy of C2 or higher (64.2% in the ESCC group and 60.8%

in the control group) or in severe atrophy of O2 or higher
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Table　1.　Comparison of Characteristics between ESCC Cases and Controls.

ESCC cases (n=402) Controls (n=391) p value

Age, years (mean±SD) 66.27 (±7.64) 65.97 (±7.53) 0.579

Male/Female 336/66 326/65 1

BMI, kg/m2 (mean±SD) 21.26 (±3.28) 23.67 (±3.62) <0.001

BMI <20kg/m2 , n (%) 147 (36.6) 41 (11.0) <0.001

History of alcohol consumption, n (%) 349 (87.9) 222 (56.8) <0.001

History of smoking consumption, n (%) 334 (83.9) 186 (47.6) <0.001

History of cancer other than ESCC, n (%) 128 (31.9) 60 (15.4) <0.001

History of gastric surgery, n (%) 26 (6.5) 11 (2.8) 0.018

Gastric mucosal atrophy (C2 or higher) , n (%)* 226 (64.2) 216 (60.8) 0.393

Gastric mucosal atrophy (O2 or higher) , n (%)* 48 (13.0) 46 (13.6) 0.825

DM, n (%) 67 (16.7) 65 (16.6) 1

HT, n (%) 164 (41.0) 166 (42.6) 0.666

DL, n (%) 67 (16.7) 132 (33.8) <0.001

*Excluding history of gastric surgery

ESCC: Esophageal squamous cell carcinoma, BMI: body mass index, DM: diabetes mellitus, HT: hypertension, DL: dyslip-

idemia

Table　2.　Multivariate Analysis of Clinical Factors Associated with ESCC 
(Excluding History of Gastric Surgery).

Odds ratio 95% CI p value

BMI <20kg/m2 6.38 3.780-10.800 <0.001

History of alcohol consumption 4.65 2.880-7.520 <0.001

History of smoking consumption 3.63 2.380-5.540 <0.001

History of cancer other than ESCC 2.09 1.330-3.270 0.00129

Gastric mucosal atrophy (C2 or higher) 1.04 0.716-1.510 0.832

DM 1.08 0.658–1.790 0.753

HT 0.944 0.639–1.390 0.772

DL 0.545 0.348–0.853 0.00799

ESCC: Esophageal squamous cell carcinoma, BMI: body mass index, DM: diabetes mellitus, 

HT: hypertension, DL: dyslipidemia, CI: confidence interval

(13.0% vs. 13.6%). The mean ESCC size was 40.58±30.17

mm, and the tumor was located in the mid-thoracic esopha-

gus in 132 (54.5%) patients and in the upper and lower tho-

racic areas in 46 (19.0%) and 55 (22.7%) patients, respec-

tively. The tumor was moderately differentiated in 214

(61.0%) patients, well-differentiated in 75 (21.4%), and

poorly differentiated in 62 (17.7%). TNM stages were 0, I,

II, III, and IV in 58 (17.6%), 60 (18.2%), 43 (13.1%), 82

(24.9%), and 86 (26.1%) patients, respectively.

Diabetes, hypertension, and dyslipidemia were found in

16.7% vs. 16.6%, 41.0% vs. 42.6%, and 16.7% vs. 33.8%

of the ESCC and control groups, respectively. A multivariate

analysis showed that alcohol consumption, smoking, and

multi-organ cancer were significantly more common in the

ESCC group; conversely, dyslipidemia was significantly less

common in the ESCC group (Table 2). Notably, there was

no significant association between ESCC and gastric mu-

cosal atrophy in the present study.

A univariate analysis showed that patients with advanced

cancer had a low BMI, whereas patients with superficial

cancer were more likely to have metabolic syndrome, a his-

tory of multiple organ cancers, and many superficial cancers

after gastric surgery (Table 3). Therefore, patients with a

history of hospital visits were more likely to have superficial

cancer (Table 3). Regarding the trigger for the diagnosis of

superficial ESCC, the proportion of patients with symptoms

was small, and thus, ESCC was often detected on endo-

scopy conducted during a health checkup. According to a

multivariate analysis, patients with superficial cancer had a

higher rate of health checkup detection than those with ad-

vanced cancer (odds ratio 7.93, 95% confidence interval

4.480-14.00) (Table 4).

Discussion

The results of the analysis of risk factors for ESCC were

analyzed by comparing ESCC patients with subjects who

had undergone health check-ups, in addition to alcohol con-

sumption and smoking history, which are conventionally

known to be associated with a risk of ESCC (20-22), Con-

comitant cancer of other organs and low BMI were associ-

ated with a risk of ESCC, whereas dyslipidemia was signifi-

cantly less common in patients with ESCC. The only factor

contributing to early disease detection is a history of endo-
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Table　3.　Univariate Analysis of the Backgrounds of the Patients in between Early Stage ESCC and 
Advanced ESCC.

Superficial (n=181) Advanced (n=221) p value

Age, years (mean±SD) 66.38 (±7.57) 66.19 (±7.72) 0.809

Male/Female 157/24 179/42 0.137

BMI, kg/m2 (mean±SD) 21.80 (±3.07) 20.81 (±3.38) 0.003

BMI <20kg/m2 , n (%) 54 (29.8) 93 (42.1) 0.013

History of alcohol consumption, n (%) 161 (90.4) 188 (85.8) 0.168

History of smoking consumption, n (%) 150 (83.8) 184 (84.0) 1

History of cancer other than ESCC, n (%) 69 (38.3) 59 (26.7) 0.014

History of gastric surgery, n (%) 18 (9.9) 8 (3.6) 0.014

Gastric mucosal atrophy (C2 or higher) , n (%)* 104 (66.7) 122 (61.8) 0.434

Gastric mucosal atrophy (O2 or higher) , n (%)* 17 (10.9) 31 (15.8) 0.212

DM, n (%) 38 (21.0) 29 (13.1) 0.043

HT, n (%) 93 (51.4) 71 (32.4) <0.001

DL, n (%) 42 (23.2) 25 (11.4) 0.002

History of hospital visit, n (%) 161 (89.0) 169 (76.8) 0.002

Diagnosis by health check up, n (%) 86 (61.0) 28 (13.7) <0.001

*Excluding history of gastric surgery

ESCC: Esophageal squamous cell carcinoma, BMI: body mass index, DM: diabetes mellitus, HT: hypertension, DL: dyslipid-

emia

Table　4.　Multivariate Analysis of the Backgrounds of the Patients in be-
tween Early Stage ESCC and Advanced ESCC (Excluding History of Gastric 
Surgery).

Odds ratio 95% CI p value

Male 0.891 0.365-2.18 0.8

BMI <20kg/m2 1.23 0.676-2.23 0.501

History of alcohol consumption 0.645 0.238-1.75 0.388

History of smoking consumption 1.09 0.471-2.54 0.833

History of cancer other than ESCC 1.04 0.545-1.99 0.901

Gastric mucosal atrophy（C2 or higher) 0.92 0.524-1.62 0.771

DM 0.854 0.403-1.81 0.68

HT 0.758 0.414-1.39 0.371

DL 0.624 0.289-1.35 0.229

History of hospital visit (%) 0.646 0.289-1.44 0.286

Diagnosis by health check up (%) 7.93 4.480-14.00 <0.001

ESCC: Esophageal squamous cell carcinoma, BMI: body mass index, DM: diabetes mellitus, 

HT: hypertension, DL: dyslipidemia, CI: confidence interval

scopic screening. In a univariate analysis, attending a hospi-

tal for the treatment of an underlying disease was a factor

contributing to early detection. This may be because patients

are more likely to undergo endoscopic examinations if they

attend a medical institution, either because of mild subjec-

tive symptoms or as part of cancer screening endoscopy. In

total, 169 (76.8%) of 221 patients with advanced cancer

who visited the hospital for treatment had a history of dia-

betes, hypertension, or dyslipidemia. It is important for out-

patient physicians to ask patients visiting a hospital for

treatment, whether they have undergone cancer screening,

and to actively recommend upper gastrointestinal endoscopy

to patients with a history of cancer of other organs or a his-

tory of alcohol consumption or smoking. Practitioners

should consider this when treating patients. Alcohol con-

sumption, smoking (20-22) and a history of cancer in other

organs (23, 24) are known risk factors for ESCC. In the pre-

sent study, 18 of 402 ESCC cases (4.48%) had no history of

alcohol consumption or smoking and no history of cancer in

other organs, and only two of them were male; it was ob-

served in only 0.6%. Thus, ESCC can be easily targeted for

endoscopy.

Known risk factors for ESCC include male sex, alcohol

consumption, smoking (20-22), complications of other organ

cancers (23, 24), a low BMI (25-27), achalasia (28, 29), hy-

pertension (30), and atrophic gastritis and infection with its

causative organism, Helicobacter pylori (6-8). However, our

multivariate analysis results showed a correlation with a his-

tory of alcohol consumption and smoking, complications of

other organ cancers, and low BMI, but not with hyperten-
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sion or atrophic gastritis. Several studies on ESCC and atro-

phic gastritis have reported conflicting results, with some re-

ports showing a relationship (6-8) and others showing no as-

sociation (5, 9, 10). In the present study, the diagnosis of

atrophic gastritis was determined by endoscopy using the

Kimura-Takemoto classification system and it was found to

be 13.5% in patients with ESCC and 12.1% in controls,

with no association between ESCC and atrophic gastritis. In

2007, Iijima et al. (7) evaluated 73 patients with superficial

esophageal cancer and sex- and age-matched controls. They

examined atrophic gastritis through histological examination

of gastric biopsies and measured the serum pepsinogen I

levels. A multivariate analysis showed that atrophic gastritis

of the fundus is a risk factor for superficial esophageal can-

cer. In 2009, Akiyama et al. diagnosed atrophic gastritis

based on endoscopic findings and conducted a similar study,

concluding that there was a correlation between atrophic

gastritis and ESCC (8); however, in their study, the number

of cases with severe atrophy was high (50.2%) in the con-

trol group. Their study results may be the product of an era

in which there were many H. pylori-infected patients; there-

fore, atrophic gastritis was more frequent and advanced. In

recent years, H. pylori infection rates have decreased; conse-

quently, the frequency and extent of atrophic gastritis have

also decreased (31). Our study found no association between

atrophic gastritis and ESCC. If such an association exists, it

should be possible to detect ESCC and gastric cancer using

the ABC method (32), a popular risk screening method for

gastric cancer. However, in the present study, 35.8% of

ESCC cases had a non-atrophic mucosa that could not be

detected by the ABC method. As the main cause of atrophic

gastritis is H. pylori infection, its relationship with H. pylori
infection must be considered when discussing atrophic gas-

tritis. This was a retrospective study based on a chart search

of cases diagnosed with ESCC, and the presence or absence

of H. pylori infection and history of eradication therapy

were not included in the present study due to insufficient in-

formation.

There have been many reports on the relationship between

ESCC and a low BMI (25-28) and it is thought that one of

the reasons for this is the inability to ingest food due to

symptoms, such as dysphagia, in advanced cancer. In the

present study, we compared BMI <20 in two groups: super-

ficial cancer patients with no or minimal subjective symp-

toms, with cancer mainly detected by medical examination,

and advanced cancer patients with subjective symptoms such

as dysphagia, and found that there was a significant differ-

ence between the two groups according to a univariate

analysis (p=0.013), but the significant difference disappeared

in a multivariate analysis (p=0.501).

These results suggest that there is an association between

a poor nutritional status and ESCC. In the present study,

concomitant dyslipidemia was associated with a significant

reduction in the incidence of ESCC. Although medications

for the treatment of dyslipidemia were not investigated in

the present study, statins are the first-line treatment for

dyslipidemia (33) and it is likely that statins were also used

in the present study. Among patients diagnosed with dyslipi-

demia and subsequently treated for ESCC, those who adhere

to statin therapy have a better prognosis than those who do

not (34). Cancer incidence is significantly lower among ad-

herents, including those with esophageal adenocarci-

noma (35). A recent multicenter retrospective study from Ja-

pan by Arai et al. also reported a significantly lower inci-

dence of ESCC and esophageal adenocarcinoma in statin us-

ers (36).

According to the Ministry of Health, Labour, and Welfare

guidelines, endoscopy for gastric cancer screening is recom-

mended once every 2 years (37). Recent data from Nezu et

al. on endoscopic screening at health screening centers have

shown that the detection rate of gastric cancer has de-

creased, whereas the detection rate of ESCC has in-

creased (38). Because of the rapid growth rate of

ESCC (39), annual endoscopy is therefore considered to be

necessary for patients with a history of alcohol consumption,

smoking, and complications involving cancers of other or-

gans.
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