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Background/Aims: This study was performed to evaluate the relationship between family history of gastrointestinal (GI) cancers and 
incidence of any GI cancer in the Korean population.
Methods: Between January 2015 and July 2016, 711 GI cancer patients and 849 controls in 16 hospitals in Korea were enrolled. 
Personal medical histories, life styles, and family history of GI cancers were collected via questionnaire. 
Results: There was a significant difference in the incidence of family history of GI cancer between GI cancer patients and controls 
(p=0.002). Patients with family history of GI cancer tended to be diagnosed as GI cancer at younger age than those without family history 
(p=0.016). The family members of GI cancer patients who were diagnosed before 50 years of age were more frequently diagnosed as 
GI cancer before the age of 50 years (p=0.017). After adjusting for major confounding factors, age (adjusted odds ratio [AOR] 1.065, 
95% confidence interval [CI]; 1.053-1.076), male gender (AOR 2.270, 95% CI; 1.618-3.184), smoking (AOR 1.570, 95% CI; 1.130-2.182), 
and sibling’s history of GI cancer (AOR 1.973, 95% CI; 1.246-3.126) remained independently associated with GI cancers.
Conclusions: GI cancer patients tended to have a first relative with a history of concordant GI cancer. Personal factors (old age and 
male) and lifestyle (smoking) contribute to the development of GI cancer, independently. Individuals with high risk for GI cancers may 
be advised to undergo screening at an earlier age. (Korean J Gastroenterol 2018;71:338-348)
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Table 1. Demographics of the Study Subjects

Controls
(n=849)

GI cancer 
patients (n=711)

p-value

Age (years) 53.06±15.64 64.87±10.64 <0.001
Sex
  Male 392 (46.2%) 503 (70.7%) <0.001

   Female 457 (53.8%) 208 (29.3%)

BMI (kg/m2) 23.18±3.44 22.77±3.24 0.015
Marital status
  Never married 163 (19.2%) 35 (4.9%) <0.001

   Ever married 686 (80.8%) 676 (95.1%)

Life style
Alcohol consumption
  Less than 1/week 567 (66.9%) 463 (65.8%)  0.582

   More than 1/week 281 (33.1%) 241 (34.2%)

Smoking
  Never-smoker 532 (62.7%) 269 (37.9%) <0.001

   Current or Ex-smoker 316 (37.3%) 440 (62.1%)

Physical activity
  More than 1/week 456 (53.8%) 385 (54.2%)  0.434

   Less than 1/week 392 (46.2%) 325 (45.8%)

Diet habit
  Salty diet 353 (41.6%) 311 (43.8%) 0.376
  Meat rich diet 363 (42.8%) 315 (44.4%) 0.523
  Vegetable poor diet 224 (26.4%) 210 (29.6%) 0.165

Medical history
  Hypertension 209 (24.6%) 259 (36.4%) <0.001
  Diabetes mellitus 100 (11.8%) 141 (19.8%) <0.001
  Chronic liver disease 133 (15.7%) 123 (17.3%) 0.386
     B-viral 50 (5.9%) 68 (9.6%) 0.006
     C-viral 13 (1.5%) 17 (2.4%) 0.218
     Fatty liver 26 (3.1%) 13 (1.8%) 0.12

      Alcoholic hepatitis 42 (4.9%) 24 (3.4%)  0.125

GI, gastrointestinal; BMI, body mass index; B-viral, viral hepatitis B; 
C-viral, viral hepatitis C.

INTRODUCTION

Previous studies have consistently suggested that family 

history of gastrointestinal (GI) cancer is an important risk fac-

tor for the concordant type of GI cancer. The risk of esoph-

ageal cancer (EsoCa) is about 7 times higher in subjects with 

first-degree relatives (FDR) with history of EsoCa,1 and in-

dividuals with family history of gastric cancer (GC) have three 

times higher risk of developing GC than those without such 

history.2 Furthermore, the risk of colorectal cancer (CRC) is 

2-6 times higher, depending on the number of affected family 

members and ages at CRC onset.3 Independent of hepatitis 

B virus (HBV) and hepatitis C virus, family history of hep-

atocellular carcinoma (HCC) was shown to be associated with 

four times the greater risk of HCC, and this risk was sig-

nificantly increased by up to 62 times in those with two or 

more affected family members.4 On the other hand, familial 

pancreatic cancer (PC) is only observed in a minority (10%) 

of PC cases, but a sibling history of PC increases the risk by 

more than 5-fold.5  

Only a few studies have reported the relationship of differ-

ent GI cancers within family members.6 Different types of GI 

cancer can occur within family members since several risk 

factors, including smoking and alcohol, are common to most 

GI cancers, and genetic mutations may be observed in differ-

ent GI cancers. Recent studies revealed that GI cancer survi-

vors have an increased risk of different types of GI cancer.7-9 

If GI cancers share common carcinogenesis, family history of 

GI cancer may also be an important risk factor for the various 

types of GI cancers.

Therefore, we conducted this study to assess the risks fac-

tors for GI cancer in subjects with family history of GI cancer, 

and to determine how individual cancers are related to family 

histories in the Korean population.

SUBJECTS AND METHODS

1. Study population

 The study was performed as a multi-center study by the 

Korean Society of Gastrointestinal Cancer, involving 16 medi-

cal institutions and hospitals; CHA Bundang Medical Center, 

Chonnam National University Hospital, Chungbuk National 

University Hospital, Dongguk University Ilsan Medical Center, 

Gangnam Severance Hospital, Konyang University Hospital, 

Korea Cancer Center Hospital, Korea University Medical 

Center, Kosin University Gospel Hospital, National Medical 

Center, Myongji Hospital, Severance Hospital, Soonchunhyang 

University Hospital, and Wonkwang University Sanbon 

Hospital. Patients who were admitted to a tertiary hospital for 

benign or malignant disease, between January 2015 and July 

2016, were considered eligible for the study. Included pa-

tients were ≥18 years of age, and all underwent an interview 

on health behaviors and family history. Subjects were 711 in-

dividuals who had previously been diagnosed with GI cancer 

on one occasion, and 849 controls, who were admitted for a 

benign condition. All participants provided written consent, 

and the study was approved by the institutional review of 

boards of the participating institutions. 

2. Questionnaire

Participants were interviewed using a structured ques-
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Table 2. Distributions of GI Cancer Patients and Controls According to a Family History of GI Cancer

Controls
(n=849)

GI cancer patients
(n=711)

p-value
Odds
ratio

95% CI

A family history of GI cancer  187 (22.0%) 206 (29.0%) 0.002 1.444 1.148-1.816
Parent 144 (17.0%) 102 (14.3%) 0.159 0.82 0.622-1.080
Sibling  55 (6.5%) 110 (15.5%) <0.001 2.642 1.880-3.714
Child    2 (0.2%)   9 (1.3%) 0.031 5.429    1.169-25.211
Diagnosed age of family members

<50 years old    23 (12.8%)   36 (18.1%)
0.156 0.663 0.376-1.170

≥50 years old 157 (87.2%) 163 (81.9%)
Number of affected family members

One or none 830 (97.8%) 684 (96.2%)
0.073 1.724 0.951-3.128

Two or more 19 (2.2%) 27 (3.8%)
Types of GI cancer of family members

Esophagogastric cancer   93 (11.0%) 122 (17.2%) <0.01 1.684 1.259-2.251
Colorectal cancer 42 (4.9%) 38 (5.3%) 0.723 1.085 0.691-1.702
Hepatocellular carcinoma 41 (4.8%) 47 (6.6%) 0.13 1.395 0.906-2.147
Pancreatobiliary cancer 25 (2.9%) 17 (2.4%) 0.502 0.807 0.432-1.507

GI, gastrointestinal; CI, confidence interval.

tionnaire, designed by the writers to classify individuals ac-

cording to their risk for GI cancer. It contains items about dem-

ographic characteristics, lifestyle habits (smoking, alcohol 

consumption, and physical activity), dietary habits (salty 

food, meat-rich food, and vegetable-rich food), and personal 

medical history (hypertension, diabetes mellitus, and liver 

disease). Questions on family history included numbers of 

siblings and children, marital status, and history of familial 

GI cancer. In this study, only the family histories of cancer in 

first-degree relatives were considered. The questionnaire 

was modified in English and showed as a supplement Table 1.

3. Statistical analysis 

Continuous variables are reported as means±standard 

deviations and group comparisons were performed using 

Wilcoxon’s rank sum test (or Student’s t test). Categorical var-

iables were compared using Pearson’s χ2 test or Fisher’s ex-

act test. To identify independent factors associated with de-

velopment of GI cancer, explanatory items were selected by 

univariate analysis, and subsequently subjected to multi-

variate logistic regression analysis. Adjusted odds ratios 

(AOR) were calculated to measure degrees of associations, 

and Hosmer-Lemeshow goodness-of-fit analysis was used to 

calibrate multivariate logistic regression. For subgroup anal-

ysis, GI cancer patients were subdivided into an esoph-

ago-gastric cancer (EG ca) group, a CRC group, a HCC group, 

or a pancreatobiliary cancer (PB ca) group. Patients in these 

groups were compared with controls to identify risk factors. 

p-values of <0.05 were considered significant, and all stat-

istical tests were 2-sided. The analysis was performed using 

SPSS ver. 18.0 for Windows (SPSS Inc, Chicago, IL, USA).

RESULTS

The pooled study population included 849 controls and 

711 GI cancer patients; characteristics are provided in Table 1. 

The mean age of GI cancer patients (64.87±10.64 years) was 

older than that of controls (53.06±15.64 years, p<0.001), and 

there was a significant difference in sex distribution between 

two groups (p<0.001). GI cancer patients were more likely to 

be thinner, married and smokers (p<0.05). Controls and GI 

cancer patients did not differ with regard to alcohol con-

sumption, physical activity, or diet habits. Hypertension and 

diabetes were more frequent in GI cancer patients (p<0.05). 

Table 2 presents a summary of the family histories of GI 

cancer in controls and GI cancer patients. Having a family 

member with history of GI cancer increased the risk (odds ra-

tio [OR] 1.444, 95% confidence interval [CI]; 1.148-1.816) of 

GI cancer. OR for GI cancer was 2.642 (95% CI; 1.880-3.714) 

and 5.429 (95% CI; 1.169-25.211) in patients with sibling 

and child with GI cancer, respectively. However, parental his-

tories of GI cancer were similar in patients (14.3%) and con-

trols (17.0%, p=0.159). No difference was observed between 

patients and controls with respect to family history of early di-

agnosed GI cancer (18.1% vs. 12.8%, p=0.156) or whether 

more than one family member had been diagnosed with GI 
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Table 3. Demographics and Family Histories of GI Cancer Patients Aged < or ≥50 Years at Diagnosis 

Group Ia (n=62) Group IIb (n=645) p-value

Personal factors
Diagnosed age (years) 43.84±4.90 65.3±9.3 <0.001
   Sex
   Male 40 (64.5%) 460 (71.3%)

0.261
   Female 22 (35.5%) 185 (28.7%)
BMI (kg/m2) 22.81±3.20 22.76±3.24 0.908
Marital status
   Never married 16 (25.8%) 19 (2.9%) <0.001
   Ever married 46 (74.2%) 626 (97.1%)
Lifestyle
   Frequent alcohol consumptionc 32 (52.5%) 207 (32.4%) 0.002
   Current or Ex-smoker 37 (59.7%) 399 (62.1%) 0.713
   Low physical activityd 25 (40.3%) 297 (46.1%) 0.382
Dietary habits
   Salty diet 17 (27.4%) 292 (45.3%) 0.007
   Meat rich diet 33 (53.2%) 280 (43.5%) 0.14
   Vegetable poor diet 15 (24.6%) 193 (30.0%) 0.379
Medical history
   Hypertension 4 (6.5%) 252 (39.1%) <0.001
   Diabetes mellitus 3 (4.8%) 136 (21.1%) 0.002
   Chronic liver disease 13 (21.0%) 110 (17.1%) 0.603
   B-viral 11 (17.7%)  57 (8.8%) 0.023
   C-viral 2 (3.2%)  15 (2.3%) 0.655
   Fatty liver 0 (0%)  13 (2.0%) 0.618
   Alcoholic hepatitis 1 (1.6%)  23 (3.6%) 0.714
Familial factors
   Family History of GI cancer 21 (33.9%) 183 (28.4%) 0.361
   Parental 16 (25.8%)   86 (13.3%) 0.008
   Sibling 5 (8.1%) 103 (16.0%) 0.098
   Child 0 (0.0%)    9 (1.4%) >0.999
Diagnosed age of family members
   <50 years old   8 (38.1%)   28 (15.9%) 0.017
   ≥50 years old 13 (61.9%) 148 (84.1%)
Number of affected family member
   One or none 59 (95.2%) 621 (96.3%) 0.724
   Two or more 3 (4.8%)   24 (3.7%)
Types of GI cancer of family members
   Esophagogastric cancer 12 (19.4%) 108 (16.7%) 0.274
   Colorectal cancer 5 (8.1%) 33 (5.1%) 0.368
   Hepatocellular carcinoma 5 (8.1%) 42 (6.5%) 0.594
   Pancreatobiliary cancer 2 (3.2%) 15 (2.3%) 0.655

GI, gastrointestinal; BMI, body mass index.
aGroup I contained GI cancer patients diagnosed at <50 years old; bGroup II contained GI cancer patients diagnosed at ≥50 years old; cFrequent 
alcohol consumption means alcohol consumption more than one per week; dLow physical activity means physical activity less than one per week.

cancer (3.8% vs. 2.2%, p=0.073). In family members, EG ca 

was the most frequent GI cancer (13.8% of the study sub-

jects) followed by CRC (5.1% of the study subjects).

In order to identify the difference of personal and familial 

factors by the age of GI cancer diagnosis, we divided patients 

into two groups; patients diagnosed at <50 years were as-

signed to Group I, and those diagnosed at ≥50 years to Group 

II. Four GI cancer patients were excluded from this sub-group 

analysis because age at GI cancer diagnosis was not re-

corded in the questionnaire. These two groups were then 

compared with respect to demographics, life styles, and fam-

ily histories of GI cancer (Table 3). There were 62 patients 

(8.8%) in group I, and 645 patients (91.2%) in group II. No dif-

ference of sex distribution was observed between the two 

groups. Patients in group I were more likely to be unmarried 

and HBV carriers, and more likely to consume alcohol and eat 
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Table 4. Independent Risk Factors Associated with GI Cancer as 
Determined by Multivariate Analysis

p-value AOR 95% CI

Age <0.001 1.065 1.053-1.076
Sex (male) <0.001 2.270 1.618-3.184

Ever-smoker 0.007 1.570 1.130-2.182

GI cancer history of sibling 0.004 1.973 1.246-3.126

Hypertension 0.396 1.119 0.863-1.453

Diabetes 0.378 1.153 0.841-1.580

Ever-married 0.203 1.342 0.853-2.114

GI cancer history of children 0.176 3.072 0.604-15.623
GI cancer history of family 0.665 1.075 0.774-1.494

Four factors (family history of GI cancer, marital status, hypertension, 
and diabetes) did not show any significance.
GI, gastrointestinal; AOR, adjusted odds ratio; CI, confidence interval.

meat-rich diet (p<0.05). Family histories of GI cancer were 

not different between the two groups, but twice as many pa-

tients (38.1%) in group I had a family member who had diag-

nosed as GI cancer at younger than 50 years of age (group 

II, 15.9%, p=0.017). Notably, a higher incidence of parental 

GI cancer was observed in group I (25.8% vs. 13.3%, 

p=0.008).

The results of multivariate analysis for the risk of GI cancer 

are summarized in Table 4. When variables found to be sig-

nificant by univariate analysis were subjected to multiple lo-

gistic regression analysis, only four showed significance. 

Specifically, the risk of GI cancer was positively associated 

with age (AOR 1.065, 95% CI; 1.053-1.076), male gender 

(AOR 2.270, 95% CI; 1.618-3.184), smoking (AOR 1.570, 

95% CI; 1.130-2.182), and diagnosis of GI cancer in a sibling 

(AOR 1.973, 95% CI; 1.246-3.126). After adjusting for sig-

nificant factors, family history of GI cancer, marital status, hy-

pertension, and diabetes were not found to be related to an 

increase in the risk of GI cancer.  

For subgroup analysis, GI cancer patients were classified 

according to cancer sites as EG ca, CRC, HCC, and PB ca, and 

compared with controls (Table 5). EG ca was the most com-

mon GI cancer in the present study (311 patients, 43.7%), fol-

lowed by CRC (188 patients, 26.4%), and PB ca (130 pa-

tients, 18.3%). Seven patients had double primary GI cancer. 

In the EG ca group (n=311), patients were more likely to be 

older, married, male, consume alcohol, smoke, and consume 

salty foods than the controls (p<0.05). Two or more family 

members with a history of GI cancer tended to be associated 

with the risk of EG ca (AOR 2.214, 95% CI; 1.111-4.413). 

Subjects with sibling (AOR 2.898, 95% CI; 1.935-4.342) or 

child (AOR 5.518, 95% CI; 1.006-30.277) with GI cancer had 

significantly higher risk of EG cancer, while parental GI cancer 

history was not significantly related to EG ca (AOR 0.916, 95% 

CI; 0.643-1.304).

Age, male, marital status, and smoking showed significant 

associations with CRC patients than with controls, but dietary 

habits, physical activity, and alcohol drinking did not show 

any association. The GI cancer history of the sibling's is sig-

nificantly higher in CRC patients than in the controls (AOR 

2.421, 95% CI; 1.482-3.955).

In the HCC group (n=89), 27 HCC patients (30.3%) had 

more family members with a history of GI cancer compared 

with the controls (22.8%, p=0.77). HCC patients (22.5%) 

showed a significantly positive family history of HCC (AOR 

5.712, 95% CI; 3.172-10.288). The incidences of chronic vi-

ral hepatitis (HBV and hepatitis C virus carrier) and alcoholic 

hepatitis were significantly increased in this group.

In the PB group (n=130), history of GI cancer in a child was 

the only aspect of family history found to be associated with 

PB ca (AOR 10.004, 95% CI; 1.655-60.453). History of PB ca 

among family members was not significantly higher in the PB 

ca group (4.6%) than in the controls (2.9%) (AOR 1.595, 95% 

CI; 0.641-3.965). However, the presence of one type of GI 

cancer did not show a significant association with the dis-

cordant types of GI cancer in a family.

DISCUSSION

In this study, patients with GI cancer tended to have FDR 

with a history of GI cancer, but this association was usually 

observed for concordant GI cancer types. Even in the case of 

PB cancer, no significant association was observed between 

patients and a family history of PB cancer. GI cancer of sib-

lings was most closely related to the development of GI 

cancer. We can presume this phenomenon to be the result 

of limited medical record access for parents, and the pa-

tients’ children were too young to have developed GI cancer 

in time of the survey. Nonetheless, our findings indicate that 

research on familial history of GI cancer over multiple gen-

erations is mandatory. 

 Increased risk of GI cancer in subjects with affected family 

members may be due to shared genetic susceptibility.10 

Tumors arise as a consequence of the accumulation of muta-

tions as well as deregulations of genes involved in signaling 



Chung JW, et al. Gastrointestinal cancer risk in patients with a family history of gastrointestinal cancer 343

Vol. 71 No. 6, June 2018



344 정주원 등. 소화기암 가족력이 소화기암 발생에 미치는 위험 평가

 

 

The Korean Journal of Gastroenterology

pathways that regulate cell fate, survival, and genome 

maintenance.11 In a previous study, approximately 10% of GC 

appeared to have a family history of GC, and only half of these 

cases were associated with inherited cancer predisposition 

syndromes.12 However, many GC patients without inherited 

cancer syndromes also have a genetic defect, and the Cancer 

Genome Atlas project identified that 25 genes are frequently 

mutated in GC.13 In addition to GC, CRC is a well-researched 

GI cancer about the genetic susceptibility and genetic defect 

of cancer development. Inherited cancer syndromes, includ-

ing Lynch syndrome, familial adenomatous polyposis, 

MUTYH- associated polyposis, and certain hamartomatous 

polyposis conditions are high risk for CRC. In addition, 

one-third of CRC patients have increased familial risk, likely 

related to inheritance, and a number of less penetrant but 

possibly more frequently susceptibility genes have been 

identified for this level of inheritance.14 The risk of PC has 

been reported to be increased by the presence of hereditary 

syndromes, including Lynch Syndrome (8.6-fold),15 familial 

adenomatous polyposis (4.46-fold),16 hereditary pan-

creatitis (53-fold),17 Peutz- Jeghers syndrome (132-fold),18 

P16-Leiden mutation (47.8-fold),19 and Familial pancreatic can-

cer (32-fold).20 However, the vast majority of PC cases appear 

to be sporadic. In fact, only 5-10% of PC are explained by fami-

lial genetic mutations.21-23 A genetic defect can cause various 

GI cancers in individuals under different environments and 

lifestyles. Even though we were unable to investigate the ge-

netic abnormalities in this study, more research for genetic 

association of different GI cancers within a family is strongly 

needed. 

Other factors contributing the development of GI cancer in 

family are lifestyle and environmental factors. Family mem-

bers not only share genetic defects, but also similar environ-

mental factors, such as dietary, smoking, alcohol drinking, 

and physical habits. Wu et al. 24 reported that family history 

of EsoCa and similar lifestyles act synergistically in a pop-

ulation-based case-control study in China. Up to 3-fold higher 

risk was observed in individuals with a relative of EsoCa when 

they have lifestyle risk factors, such as smoking, alcohol, 

high-sodium diet, consuming very hot foods, and fast-eating 

speed.24 Some gene variants associated with CRC develop-

ment also showed different effects depending on environ-

mental factors, such as intake of vitamin D, calcium, and se-

lenium, as well as smoking habit.14 These observations in-
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dicate that a comprehensive lifestyle intervention in these 

high-risk populations may reduce the incidence of GI 

cancers. However, in this study, alcohol consumption and di-

etary habit did not increase the risk of GI cancer. Only smok-

ing was closely related to all kinds of GI cancer. The reason 

may be that the questions for evaluating alcohol con-

sumption, exercise activity, and dietary habit were not ob-

jective or quantitative.

GI cancer under 50 years of age may be more closely asso-

ciated with genetic predisposition than environmental fac-

tors or aging. As aforementioned, even in the absence of he-

reditary cancer syndrome, family members may share pre-

disposing genetic defects, and be at increased risk of GI can-

cer if a family member was a victim of early onset GI cancer. 

Unfortunately, we encountered such associations in this 

study. If parents had been diagnosed with GI cancer before 

the age of 50, patients also tended to be diagnosed with GI 

cancer under the age of 50 years (Table 3). A previous 

Swedish study suggested that there is a strong association 

with family history when the proband was affected prior to the 

age of 60 years in most cancer sites.6 In a previous Korean 

study, the incidence of having a FDR with history of GC was 

higher among patients in their fifth and sixth decades (OR 

4.00), but lower among those aged over 60 years (OR 1.81).2 

In another Korean study, the mean age of GC diagnosis was 

significantly younger in patients with paternal history of GC 

compared with those without family history (54.4±10.4 

years old vs. 58.1±12.0 years old, p<0.001).25 Individuals 

with a positive family history of CRC in their fourth and fifth 

decades were found to have higher relative risks than 

age-matched controls with the same positive family history, 

but with a later onset.26 The risk of CRC was greater in rela-

tives when index patients developed CRC before the age of 

45 years (OR 3.87),3 or the age of 60 years (hazard ratio 

2.11).27 For this reason, the American Cancer Society recom-

mends that patients with a FDR diagnosed CRC less than 60 

years should start CRC screening 10 years earlier than the 

general population.28 In the case of HCC, a family history of 

early onset HCC increased the risk of HCC, by up to 5.7-fold, 

irrespective of the presence of viral hepatitis,4 and the mean 

age at HCC diagnosis is significantly dependent on family his-

tory of HCC (52 vs. 57 years; p<0.0001).29 

In this study, we did not identify any familial relationship 

among the various types of GI cancers. In a population-based 

case-control study conducted in China, the risk of EsoCa was 

increased only by a positive family history of EsoCa, and not 

by family histories of GC or HCC.24 In a previous Korean study, 

both patient groups with family history of CRC and GC ex-

hibited an increased incidence of colonic adenoma (OR 1.63, 

p=0.007 and OR 1.38, p=0.039), but did not show statisti-

cally significant results for CRC (OR 0.72, p=0.648 and OR 

1.87, p=648).30 Thus, although the development of different 

GI cancers are closely related, the risk of developing cancer 

at a discordant site is not greater in those with a positive fam-

ily history.   

The cost-effectiveness of intensive screening in high risk 

patients was demonstrated using the Markov model,31 and 

thus, efforts should be made to identify individuals at greater 

risk of developing specific GI cancers and select candidates 

for more intensive screening programs. In particular, person 

with a family history of a specific GI cancer should be recom-

mended for more specialized screening for the concordant GI 

cancer, and cancer screening should be started earlier in 

those with family history of early onset GI cancer. Liu et al.32 

suggested that women with maternal cancer history should 

be screened for malignancy at least by the age of 40 years, 

especially for breast, lung, and gynecological cancers, and 

that men with maternal cancer history should start cancer 

screening when they are 45 years of age with a focus on lung 

and digestive system cancers. To achieve this, recording fam-

ily history is essential; however, it is an issue that most people 

are not aware of detailed medical histories of their family 

members, and doctors tend to not consider history taking 

seriously.33 In fact, genetic counseling is performed on only 

one fourth of CRC patients in America,34 and hardly at all in 

our country. 

This study has several limitations that warrant consideration. 

First, because data were obtained using a self-reporting 

questionnaire, the reliability of family histories of GI cancer 

is debatable. In a recent systematic review, it was concluded 

self-reported family histories of cancers appeared to be fairly 

accurate.35 However, some people confuse hepatic meta-

stasis with HCC, and the dispersal of family members, varia-

ble health care service qualities, and poor memory un-

doubtedly reduce data accuracy. Moreover, accuracies per-

taining to memories may depend on cancer type and 

severity.36 People has a tendency to remember family history 

of pancreatic cancer more correctly than those of other can-
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cers (GC and HCC). Second, this study may have selection 

bias. We included subjects who were admitted to hospitals, 

and thus, they may have been more aware of their own and 

their family’s health status. We did not select patients and 

control subjects matched one to one. Therefore, several dem-

ographic characteristics showed a difference between the 

two groups. To adjust for sex and age bias, subgroup analysis 

was necessary; however, our population size was too small 

to perform any sub-analyses. Third, the number of subjects 

was too small for it to be sub-divided, which may hinder the 

generalizability of our results. Moreover, even though the 

pathophysiology and clinical course are different, we classi-

fied esophageal cancer and gastric cancer into one group be-

cause esophageal cancer patients were too small to be cate-

gorized separately. Therefore, a large-scale, case-controlled 

study is needed to obtain more information through 

generations. We suggest that family history of cancer be in-

cluded in the Korean National Cancer Survey, and that if a 

family has an increased incidence of GI cancer, genetic stud-

ies is encouraged. 

In conclusion, our results showed that GI cancer develops 

more frequently in individuals with a family history of con-

cordant GI cancer. More intensive screening for EG cancer, 

CRC, and HCC is recommended for individuals with FDR with 

the concordant type of GI cancer. 
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Questionnaire

Study Title: Risk Assessment of Gastrointestinal Cancers in Patients with a Family History of Gastrointestinal Cancer: A 

Nationwide Multi-Center Study in Korea

Case Number : 

DEMOGRAPHICS

Age    Years old Sex 1. Male      2. Female

Height    Cm Weight                                   kg

Marital status 1. Never married         2. Married        3. Divorced        4. Bereaved

Number of family members Number of Children

LIFE STYLES

Drinking 1. Less than once per week    2. More than twice per week

Smoking 1. Never smoker         2. Current smoker      3. Ex-smoker

Exercise 1. Less than once per week    2. More than twice per week

DIET HABIT

Salty food 1. Preferred             2. Not preferred

Meat 1. Preferred             2. Not preferred

Vegetable 1. Preferred             2. Not preferred

PERSONAL MEDICAL HISTORY

Hypertension 1. Yes    2. No Diabetes 1. Yes    2. No

Chronic liver disease
1. Chronic B-viral hepatitis     2. Chronic C-viral hepatitis
3. Steatohepatitis             4. Alcoholic hepatitis

Cancer 1. Yes     2. No

Medication 
1. Antihypertensive       2. Antidiabetic drug    3. Insulin  
4. Cholesterol drug        5. Aspirin

♣ Personal cancer history (This table can be added as needed)

Types of cancer

1. Gastric cancer   2. Esophageal cancer  3. Colorectal cancer  4. Liver cancer
5. Pancreatic cancer   6. Bile duct cancer   7. Gallbladder cancer 8. Thyroid cancer   
9. Head and neck cancer 10. Lung cancer 11. Breast cancer   12. Ovarian cancer
13. Cervical cancer  14. Endometrial cancer    15. Prostate cancer   16. Bladder cancer   
17. Kidney cancer 18. Lymphoma 19. Leukemia

Age of cancer diagnosis Years old

Cancer stage 1. Stage I   2. Stage II   3. Stage III   4. Stage IV   5. Not known

■ Family history of cancer (This table can be added as needed)

Family members
1. Father  2.Mother  3. Brother  4. Sister
5. Son   6. Daughter 

Types of cancer

1. Gastric cancer   2. Esophageal cancer  3. Colorectal cancer  4. Liver cancer
5. Pancreatic cancer   6. Bile duct cancer   7. Gallbladder cancer 8. Thyroid cancer   
9. Head and neck cancer 10. Lung cancer 11. Breast cancer   12. Ovarian cancer   
13. Cervical cancer  14. Endometrial cancer    15. Prostate cancer   16. Bladder cancer   
17. Kidney cancer 18. Lymphoma   19. Leukemia

Age of cancer diagnosis Years old


