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Abstract
Background: The study of cancer in spouses may play an important role in the assessment of cancer etiology. This study aims to evaluate the risk of gastro-
oesophageal cancers among spouses.

Methods: We performed a retrospective cohort study of the Ardabil Cancer Registry (ACR) o�ce for patients with a diagnosis of gastro-oesophageal cancers
from 2002 to 2016. Data were collected by trained medical personnel through medical records.

Results: A total of 2741 participants diagnosed with gastro-oesophageal cancer were enrolled in this study: 1786 (65.2%) had gastric cancer and 955 (34.8%)
had oesophageal cancer. In the 14 years of the study period, twelve couples with gastro-oesophageal cancer were identi�ed. The mean duration at marriage
among the couples was 42.5 years of age. A positive history of consanguineous marriage was found in 2 (16.7%) of the cases. Of these 12 couples with
gastro-oesophageal cancer, 8 (33.3%) were located in the oesophagus, 15 (62.5%) in the stomach, and one (4.2%) at the gastro-oesophageal junction.
Histologically, all gastric cancers were adenocarcinoma and were located mainly in the cardia region (66.7%). However, squamous cell carcinoma was the
most common histologic type of oesophageal cancer (87.5%) and were located mainly in the middle thirds and lower thirds of the oesophagus.

Conclusions: The presence of shared risk factors among married couples such as lifestyle (smoking and alcohol consumption), nutritional habits,
psychological stress, and H. pylori infection, indicating that environmental factors play an important role in the development of gastric cancer.

Introduction
Cancer is considered as one of the most common causes of death worldwide. In Iran, cancer ranks the third most common cause of death following
cardiovascular diseases and motor vehicle accidents [1]. Overall, gastric cancer rates are estimated to be almost twice as high in men as in women and vary
widely across countries. In general, incidence rates are highest in Eastern Asia (particularly in Korea, Mongolia, Japan, and China), Central and Eastern
Europe, and South America and lowest in Northern America and most parts of Africa [2]. Based on the GLOBOCAN database, In Iran, gastric cancer is the
most common cancer in male and it is reported to be the third cancer after Breast and Colorectal cancers in female [3].

However, the incidence rate of gastric cancer in Iran remains very high; at approximately 26.1 and 11.1 per 100,000 person-years in men and women,
respectively [4]. In Iran, the highest incidence of gastric cancer was reported from the Ardabil province. The reported incidence rate of gastric cancer in Ardabil
province is 49.1 and 25.4 per 100,000 person-years in men and women, respectively [5]. Gastro-oesophageal cancers alone account for 35.4% of all cancers
in Ardabil province. Gastric cancer is the most common cancer in this region and accounts for nearly one-quarter (23.7%) of all malignancies [6]. The main
risk factors of gastric cancer in Iran include H. pylori infection, H. pylori virulence antigens vacA-i1, atrophic gastritis, high salt intake, smoking, low fruit and
vegetable intake, low selenium, and consumption of red meat [7].

The study of cancer in spouses may play an important role in the assessment of cancer etiology. So far, no studies have been done to evaluate the risk of
gastro-oesophageal cancers among spouses, and this is the �rst study on this subject. In the present study, we used data from the Ardabil Cancer Registry
(ACR) to estimate the risk of gastro-oesophageal cancers among long-standing spouses. We also assessed the clinical epidemiological characteristics of
these couples.

Materials And Methods
Ardabil Cancer Registry (ACR). The Ardabil Cancer Registry (ACR) is a population-based cancer registry that is located in Aras Clinic in Ardabil city. ACR is
currently run by Ardabil University of Medical Sciences (AUMS) and supervised by the Digestive Disease Research Center (DDRC) since 2002, and it has been
a member of the International Agency for Research on Cancer (IARC) since 2005 [8]. Cases reported to ACR were initially checked for duplication, were then
de�ned by codes according to the third edition of the International Classi�cation of Disease for Oncology (ICD-O-3), and were �nally entered into a database
[9].A series of reports from this registry have been published showing an increasing incidence of gastro-oesophageal cancers [7]. Ardabil Province was found
to have the highest rate of gastric cancer in Iran and one of the highest gastric cardia cancer rates in the world, and with the great majority originating from
the right side of the cardia [10]. Based on the data from this registry, the rate of gastric cancer is still increasing in Ardabil with age-standardized incidence
rates of 51.8 in men and 24.9 in women per 100,000 [11].

The standard upper gastrointestinal endoscopy was performed with Olympus �exible endoscope (Olympus, Keymed, UK) by two experienced
gastroenterologists. Biopsy specimens were �xed in 10% neutral formalin and stained by the hematoxylin and eosin (H&E) technique. Two experienced
pathologists then examined specimens for evidence of cancer. The gastro-oesophageal cancer was classi�ed into four groups: oesophageal
adenocarcinoma, oesophageal squamous cell carcinoma, gastric cardia adenocarcinoma, and gastric non-cardia adenocarcinoma. Gastric adenocarcinoma
was classi�ed as intestinal or diffuse type.

After Institutional Review Board approval was obtained, we performed a retrospective query of the ACR o�ce for patients with a diagnosis of gastro-
oesophageal cancers from 2002 to 2016. Patients were categorized by demographic factors (age, sex, and race), marital status, duration of the marriage,
location of the tumor, histological type, differentiated grade, and year of diagnosis. Data were collected by trained medical personnel through medical
records.

Results
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A total of 3814 participants were enrolled in this study; 2741 participants diagnosed with cancer were assigned to the case group, and 1073 to a matched
control group. In the case group, 1786 patients (65.2%) had gastric cancer and 955 patients (34.8%) had esophageal cancer. In patients with gastric cancer,
1272 patients (71.2%) were male and 514 patients (28.8%) were female, while in patients with esophageal cancer, 512 patients (53.6%) were male and 433
patients (45.4%) were female. There were 2198 (80.2%) married cases.

In the 14 years of the study period, twelve couples with gastro-oesophageal cancer were identi�ed. Table 1 shows the clinical characteristics of these 12
couples. The mean age of diagnosis among patients was 67.58 years and 62.58 years in their husbands. The mean duration of marriage among the couples
was 42.5 years of age. A positive history of consanguineous marriage was found in 2 (16.7%) of the cases.

Of these 12 couples with gastro-oesophageal cancer, 8 (33.3%) were in the esophagus, 15 (62.5%) in the stomach, and one (4.2%) at the gastro-oesophageal
junction. Of the 8 patients with oesophageal cancer, 4 (50.0%) were located in the middle thirds of the esophagus, and 4 (50.0%) were at the lower thirds of
the esophagus. In addition, the most common location of gastric cancer was cardia region (n = 10; 66.7%), followed by body region (n = 3; 20.0%), and
antrum region (n = 2; 13.3%). Histologically, all gastric cancers were adenocarcinoma. However, squamous cell carcinoma was the most common histologic
type of oesophageal cancer, representing 87.5% of all oesophageal cancers, followed by adenocarcinoma (12.5%). Only one couple out of these 12 couples
had an identical location and pathology of the tumor (cardia region, adenocarcinoma).

Discussion
The results of this study showed that the proportion of couples with gastro-oesophageal cancer in this retrospective cohort is only 0.4% (12/2741), 8 (33.3%)
were in the esophagus, 15 (62.5%) in the stomach, and one (4.2%) at the gastro-oesophageal junction. The study did not show that the risk of gastro-
oesophageal cancers among spouses was signi�cantly higher than that among the general population. Also, the most common location of gastro-
oesophageal cancer was the cardia region (41.7%), followed by the middle third of the esophagus (16.7%), the lower third of the esophagus (16.7%), body
region (12.5%), antrum region (8.2%), and gastro-oesophageal junction (4.2%), In line with the current results, our previous study showed that the most
frequent site of upper gastrointestinal cancer in the gastric cardia (25.3%) followed by the oesophageal body (18.0%), antrum (16.4%), corpus (14.8%), distal
esophagus (11.4%), the gastro-oesophageal junction (9.4%), and proximal esophagus (4.4%) [9].

There is general agreement that gastric cancers are caused by a combination of genetic and environmental factors but these risk factors are only partially
identi�ed, and there appear to be different risk factors among different geographical areas of the world, and even among subpopulations within the same
area. Although gastric cancer is one of the most common cancers, limited studies have investigated the relationship between familial history and gastric
cancer. Of course, it should be noted that this increased risk may not only be due to genetic factors, but it may also be linked to exposure to environmental
risk factors among family members [12]. Several environmental factors seem to play an important role in the development of gastric cancer including H.
pylori infection, diet, tobacco smoking, and obesity [7].

Shared lifestyle factors seem to be the most important risk factor for the development of gastric cancer. Family members, especially husband and wife, have
a shared exposure to environmental carcinogenic agents (N-nitroso compounds), lifestyle (cigarette smoke and alcohol consumption), nutritional habit (high
intake of salt and salt-preserved foods, red meat and re�ned carbohydrates, as well as low intake of fresh fruits, vegetables, and �sh), and infectious agents
(H. pylori infection, and bacterial virulence, such as H. pylori virulence antigens vacA) [13]. In the present study, we investigated the risk of gastro-
oesophageal cancers among spouses. In cases when both couples were diagnosed with gastro-oesophageal cancers, there may be speci�c factors that
signi�cantly increased their risk levels. We hope that the study of these cases will lead to a successful strategy to reduce the prevalence of gastro-
oesophageal cancers among spouses.

H. pylori infection is probably the strongest risk factor that has been associated with the development of gastric cancer [14]. According to a report by Uemura
et al. [15], gastric cancer developed only in patients infected with H. pylori and none of the uninfected patients. Persons with H. pylori infection and non-ulcer
dyspepsia, gastric ulcers, or gastric hyperplastic polyps were also at risk of gastric cancer, but those with duodenal ulcers were not [15]. Based on the
guidelines of the Japanese Society for Helicobacter Research, eradication therapy should be given to all patients with H. pylori infection [16]. It has been
reported that H. pylori infection rate is very high in the Iranian population. In Ardabil, which is among the regions with highest rate of gastric (predominantly
cardia) cancer in the northwest of Iran, the prevalence of H pylori infection was found to be 89.2% of adult population [17], which is signi�cantly higher than
has been reported in industrialized and developed countries [18]. Possible routes of H. pylori infection include either oral-oral or faecal-oral transmission and
iatrogenic spread, through the use of unsterile endoscopes [19, 20]. Therefore, the infection can easily be transmitted between family members and couples.
The high transmission rate of H. pylori infection among family members on the one hand and having a high level of carcinogenicity of this microbe for
gastric cancer on the other hand, can justify the increased risk of gastric cancer among couples. Eradication of H. pylori appears to reduce the risk of gastric
cancer among family members.

Also, in cases when both couples are diagnosed with cancer, severe psychological stress could affect the entire family. It has been reported that
psychological factors such as stress, anxiety, and depression can have an important role in the immune system and may be relevant in the formation of
cancer [21].

The results of previous research in Ardabil have shown that diet and H. pylori infection are the strongest known risk factor for gastric cancer. High salt intake,
drinking strong and hot tea as well as the consumption of red meat and dairy products, increases the risk of gastric cancer in Ardabil, while high intake of
Allium vegetables and fruit, especially citrus fruit and consumption of fresh �sh were signi�cantly protective [22]. Furthermore, based on data extracted from
published reports, it has been shown that he risk of gastric cancer increase with high intake of fat and sugar, salted and roasted seeds and nuts, and frying,
while fruits, vegetables, vitamin C, zinc, and using refrigerator for food preservation had a protective effect of gastric cancer in Ardabil [23].
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Cigarette smoking has been associated with an increase in risk for gastric cancer, but the role of passive smoking remains unclear [24]. If a family member
smokes at home, the risk of gastric cancer in other family members may likely increase. Therefore, passive smoking might also increase the risk of gastric
cancer. A recent review of 42 cohort studies suggested that smoking should be classi�ed as the most important behavioral risk factor for gastric cancer [25].
It has been shown that there is an association of current cigarette smoking with gastric cancer in both sexes, consistency of this effect across �ve ethnic
groups, evidence for a dose-response effect of smoking in both sexes, a stronger effect for cardia than for distal gastric cancer, and a stronger association
for intestinal than for diffuse gastric cancer [26]. It has been reported that smoking had a signi�cant association with both gastric cardia and non-cardia
cancer in Ardabil [27]. Also, a recent population-based cohort study showed an association between hookah/opium use and gastric cancer in Ardabil
Province [28].

In 2014, Liu and colleagues [29] conducted a review of data from 230 husband and wife pairs with malignant tumors among 15,000 people who came to the
Department of Cancer Prevention, Chinese Academy of Medical Sciences for cancer screening. Among the 230 husband–wife pairs studied, 30.9 % of the
pairs had malignant tumors from the same systemic origin. The authors found that 58.7% of all the 460 cases were diagnosed with digestive system
malignancies, and in 21.7 % of the pairs both the husband and the wife presented with digestive system cancers. When the male spouses were diagnosed
with digestive system cancer, more than one-third of the female spouses in those pairs were also diagnosed with digestive system cancers. Also, of the
women diagnosed with digestive system cancer, 63.3 % had a spouse who was also diagnosed with digestive system malignant diseases. Colorectal cancer
ranked �rst among digestive system diseases affecting the male spouses in this study, with 14.3 % of the husbands diagnosed. The authors of the study
suggested that when wife is diagnosed with cancer, the husband should be screened focusing on lung and digestive system cancers, whereas if the husband
was diagnosed with cancer, the wife should be screened focusing on lung, breast, and gynecological cancers [29].

To quantify cancer risks from the shared environment, Hemminki et al. [30] evaluated familial risks for concordant cancers between spouses in common
cancers of both sexes. Among the 23 cancer sites considered, only two sites, stomach and lung, showed an increase in incidence rate of concordant cancer
among spouses. Furthermore, pancreatic cancer and melanoma were increased in couples where at least one spouse was diagnosed before age 50. The
incidence rate of colon, renal, and skin cancers were unchanged by spouses' concordant cancer. The results from this study revealed that shared lifestyle
among spouses seems to explain only a small proportion of cancer susceptibility. Because lifestyles are likely to differ more between parents and offspring
than between spouses, familial cancer risks between parents and offspring are likely to be more due to heritable rather than environmental effects [30]. A
similar study by Hemminki et al. [31], was conducted again one year later to evaluate the risk of cancer from the shared environment. Among the 18 cancer
sites considered, only three sites, stomach, lung and bladder, showed concordant increases of cancer among spouses, standardised incidence ratios ranging
only from 1.19 to 1.38. Additionally, gastric and pancreatic cancer were associated among spouses, as did many cancers which were related to tobacco
smoking or human papilloma virus infection. By contrast, standardised incidence ratios of colon, rectal, renal and skin cancers showed no increases among
spouses.

In 1990, Walach [32] reported the occurrence of cancer in 46 married couples, which emphasized the role of the possible signi�cance of environmental,
nutritional, and contamination factors. In this report, 24 pairs had tumors of the same histopathologic type, and 3 couples suffered from the same tumor,
with similar histology. In another study, Walach et al. [33] reported the occurrence of cancer in 195 married couples. The authors found that seven sites of
cancer were more frequent in married couples than in the general population, in particular colon, prostate, and breast. Same site tumors were observed in 13
couples versus 6.21 expected in the general population. A combination of carcinoma of the prostate and female breast sites was found in 18 couples versus
5.4 expected in the general population. They concluded that the distribution of cancer sites among married couples are different from the general population.
Nanni et al. [34] in a survey of 2720 spouses, conducted in the province of Forlì (north eastern Italy), found that the spouses of patients who died from gastric
cancer are not at increased risk of gastric cancer death.

It has been shown that survival rate of gastro-oesophageal cancer cases in Ardabil is relatively low. In gastric cancer, only smoking was found to be a
signi�cant predictor of survival, while surgery and grade of differentiation were signi�cantly associated with survival of oesophageal cancer. However, tumor
morphology, age at diagnosis, radiotherapy, alcohol, and opium consumption could not be identi�ed as signi�cant predictors of survival in patients with
gastro-oesophageal cancer [35].

Conclusion
The proportion of couples with gastro-oesophageal cancer in this retrospective cohort is only 0.4%. The most common location of gastro-oesophageal
cancer is the cardia region. Shared lifestyle factors play an important role in the development of gastric cancer. The presence of shared risk factors among
married couples such as lifestyle (smoking and alcohol consumption), nutritional habits, psychological stress, and H. pylori infection, indicating that
environmental factors play an important role in the development of gastric cancer.
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Table
Table 1 shows the clinical characteristics of couples.

Husband data Consanguineous
marriage

( YES / NO)

Duration
of
marriage
(years)

Spouse data

 

  ID
NUMBER

sex Age of
diagnosis

Tumor
location

pathology Age of
diagnosis
(years)

Tumor
location

Pathology

1 2789 M 59 Cardia Adenocarcinoma
diffuse type

NO 30 57 Distal
esophagus

SCC

2 1567 F 59 Mid
esophagus

Invasive SCC NO 37 61 Distal
esophagus

Adenocarcinoma

3 1568 F 75 Antrum Adenocarcinoma
intestinal type

NO 60 80 Distal
esophagus

SCC

4 6566 M 83 gastro-
oesophageal
junction

Adenocarcinoma
intestinal type

NO 51 68 Cardia Adenocarcinoma

5 6638 M 58 Cardia Adenocarcinoma YES 37 47 Mid
esophagus

SCC

6 1011 M 63 Antrum Adenocarcinoma YES 48 70 Cardia Adenocarcinoma

7 1992 M 82 Body Adenocarcinoma NO 41 61 Cardia Adenocarcinoma

8 6806 M 65 Cardia Adenocarcinoma NO 45 64 Mid
esophagus

SCC

9 0587 M 53 Body Adenocarcinoma NO 23 40 Cardia Adenocarcinoma

10 2386 F 53 Body  

Adenocarcinoma

NO 34 65 Mid
esophagus

SCC

11 6816 F 71 Cardia Adenocarcinoma,
Intestinal type

NO 53 71 Cardia Adenocarcinoma

12 6847 M

 

90 Distal
esophagus

SCC NO 51 67 Cardia Adenocarcinoma

 


