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Psychosocial risk factors
 associated with
esophageal cancer in Chinese cohort
A systematic review and meta-analysis
Lei Lei, MDa, Xiang-Yu Zhou, MDa, Li-Li Xiang, MDa, Jie Xiang, MDa, Xu Li, MDb,∗

Abstract
Previous studies were controversial about the role of psychosocial factors in the pathogenesis of esophageal cancer (EC). This study
aimed to systematically evaluate the effect size of psychosocial risk factors for EC in Chinese cohort.
A literature search was conducted in both English and Chinese databases, and odds ratios (OR) with the corresponding 95%

confidence intervals (CI) were pooled using a random-effects model.
28 studies were identified with a total of 6951 EC cases and 7469 controls. The meta-analysis indicated a higher risk of EC among

the individuals with psychological trauma (OR: 2.36, 95%CI: 1.71–3.26), Type A behavior (OR: 1.40, 95%CI: 1.17–1.67), depression
(OR: 4.00, 95% CI: 2.44–6.55), melancholy (OR: 2.06, 95% CI: 1.32–3.20), always in sulks (OR: 2.49, 95% CI: 1.21–5.12), and
irritable personality (OR: 2.13, 95% CI: 1.58–2.89). A lower EC risk was found in the individuals with good interpersonal relationship
(OR: 0.35, 95% CI: 0.17–0.70) and outgoing personality (OR: 0.39, 95% CI: 0.19–0.78).
This meta-analysis suggested a potential association between psychosocial factors and EC risk. For the individuals with

psychosocial risk factors, physicians should pay more attention to EC screening.

Abbreviations: EC = esophageal cancer, OR = odds ratio, CI = confidence interval.
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1. Introduction

Esophageal cancer (EC) is oneof themost commoncancers around
the world, with an estimated 455,800 new cases and 400,200
deaths occurred per year.[1] EC was prevalent in China, with an
incidence of 16.77 per 100,000, and ranked fifth among all
cancers.[2] Moreover, the Chinese cohort contributed to 52.8%
and 49.3% of the global EC incidence and mortality. Thus, it was
necessary to illuminate the etiology or risk factors, and prevented
the disease from the source, especially among those high-risk
cohorts like Chinese. Multiple factors were reported in relation to
the pathogenesis of EC, including smoking, drinking, hot-food
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eating, and high-temperature drinking.[3] Previous studies also
found that psychosocial factors (e.g., psychological trauma and
depression) could lower the immunity, and thus promote the
carcinogenesis of multiple cancers.[4] However, the role of
psychosocial risk factors was controversial in the pathogenesis
of EC. In the population-based study of Shen et al, patients with
generalized anxiety disorder (GAD) had a significant increased
standardized incidence ratio (SIR) for overall cancer (1.14, 95%
confidence interval (CI): 1.05–1.24), male lung cancer (1.77, 95%
CI: 1.33–2.30) and prostate cancer (2.17, 95%CI 1.56–2.93), but
it was not significant for EC (0.60, 95%CI: 0.19–1.40).[5] Schraub
et al study did not suggested a role of life events, personality
features, or depression in the onset of cancers, especially EC.[6]

However, several Chinese studies indicated a potential involve-
ment of these psychosocial factors in the pathogenesis of EC. No
meta-analyses have focused on this controversy, and thus we
conducted a systematic review and meta-analysis to evaluate the
effect size of certain psychosocial risk factors (e.g., psychological
trauma, Type A behavior, depression, melancholy, always in sulks
and irritable personality) for EC in Chinese cohort.

2. Material and methods

2.1. Search strategy

The databases of PubMed, China Knowledge Resource Integrat-
ed Database (CNKI), China Wanfang Database, and China
SinoMed Database were searched for relevant studies published
up to July 1, 2020, using the key words (“psychological” OR
“mental” OR “psychosocial”) AND (“esophageal” OR “esoph-
agus” OR “upper gastrointestinal tract”) AND (“cancer” OR
“carcinoma” OR “tumor” OR “malignancy”). Studies in
languages other than English or Chinese were excluded.
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Moreover, the references of related studies, reviews and meta-
analyses were also reviewed for undetected original studies. This
study was approved by the ethics committee of The Central
Hospital of Enshi Tujia and Miao Autonomous Prefecture.

2.2. Study selection and exclusion

All the studies were reviewed independently by 2 investigators.
Studies were included if they satisfied the following criteria:
1.
 observational studies published originally;

2.
 investigated at least one of the psychosocial factors (psycho-

logical trauma, Type A behavior, depression, melancholy,
interpersonal relationship, always in sulks, outgoing person-
ality, and irritable personality);
3.
 the association was evaluated by the effect sizes of relative risk
(RR) or OR with 95% CI.

The exclusion criteria were as follows: animal studies, reviews,
case reports, and studies without full-text or sufficient data.
2.3. Data extraction and quality assessment

Two authors extracted the data by a standardized collection form.
All differences were resolved by discussion. In each study, the
following informationwas extracted:first author, publication year,
area, study design, number of cases and controls, effect sizes, and
adjusted factors. The Newcastle-Ottawa Scale contained 9 terms
with each term accounting for 1 score, and was widely chosen in
meta-analyses to evaluate the methodological quality of case-
Figure 1. Flow chart o
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control deigned studies.[6] Thus, we used the Newcastle-Ottawa
Scale to assess the methodological quality of included studies.
2.4. Statistical analysis

For the low incidence ofEC,RRwas roughly regardedas theOR in
this study.[7] Pooled estimates of OR and 95% CI were used to
evaluate the association between psychosocial factors and EC risk
following theMantel-Haenszelmethod.[8]A random-effectsmodel
was used as the pooled method, which considered both within-
study and between-study variation. The heterogeneity between
studies was estimated by Q test and I2 statistic, and I2>50%
represented substantial heterogeneity. Egger testwas used to detect
publication bias.[9] All statistical analyses were performed using
Stata SE12.0 software (StataCorp LP,College Station, TX), and all
tests were sided with a significance level of 0.05.
3. Results

3.1. Study characteristics

The search strategy resulted in 1141 records: 186 from PubMed,
494 fromWanfang Database, 175 from SinoMed, and 286 from
CNKI (Fig. 1). After excluding duplicated and irrelevant records,
27 studies were included in this meta-analysis with a total of 6951
EC cases and 7469 controls (Table 1).[10–36] In the included
studies, most selected the healthy controls from the population.
The studies were conducted in 12 provinces, covering the south,
north, central, and northwest of China. Most studies were
f literature search.
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adjusted by age, sex and residence, and several studies were also
adjusted by certain EC risk factors, like drinking, eating fast, and
intake of hot and salted food. In quality assessment, the included
studies had an average score of 7.09.

3.2. Psychological trauma and EC risk

Eighteen studies investigated the association between psychologi-
cal trauma and EC risk, with a total of 5254 cases and 5702
controls. Individuals with history of psychological trauma had a
higher risk of EC (OR: 2.36, 95% CI: 1.71–3.26; I2=88.9%)
(Fig. 2). Egger test detected no obvious publication bias (P= .158).

3.3. Type A behavior and EC risk

Five studies investigated the association between Type A
behavior and EC risk, with a total of 1164 cases and 1164
controls. Individuals with Type A behavior had a higher risk of
Figure 2. Forest plot of meta-analysis between ps

5

EC (OR: 1.40, 95% CI: 1.17–1.67; I2=0.0%) (Fig. 3). Egger test
detected no obvious publication bias (P= .172).

3.4. Depression and EC risk

Five studies investigated the association between depression and
EC risk, with a total of 1364 cases and 1369 controls. Individuals
with depression had a higher risk of EC (OR: 4.00, 95% CI:
2.44–6.55; I2=56.9%) (Fig. 4). Egger test detected no obvious
publication bias (P= .057).

3.5. Melancholy and EC risk

Five studies investigated the association between melancholy and
EC risk, with a total of 1099 cases and 1224 controls. Individuals
with melancholy had a higher risk of EC (OR: 2.06, 95% CI:
1.32–3.20; I2=66.0%) (Fig. 5). Egger test detected no obvious
publication bias (P= .654).
ychological trauma and esophageal cancer risk.
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Figure 3. Forest plot of meta-analysis between Type A behavior and esophageal cancer risk.
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3.6. Interpersonal relationship and EC risk

Four studies investigated the association between interpersonal
relationship and EC risk, with a total of 775 cases and 878
controls. Individuals with good interpersonal relationship had a
lower risk of EC (OR: 0.35, 95% CI: 0.17–0.70; I2=86.1%).
Egger test detected no obvious publication bias (P= .081).

3.7. Always in sulks and EC risk

Four studies investigated the association between frequent sulks
and EC risk, with a total of 921 cases and 938 controls.
Individuals always in sulks had a higher risk of EC (OR: 2.49,
95% CI: 1.21–5.12; I2=77.3%). Egger test detected no obvious
publication bias (P= .637).
3.8. Outgoing personality and EC risk

Four studies investigated the association between outgoing
personality and EC risk, with a total of 591 cases and 784
controls. Individuals with outgoing personality had a lower risk
of EC (OR: 0.39, 95% CI: 0.19–0.78; I2=77.0%). Egger test
detected no obvious publication bias (P= .511).
3.9. Irritable personality and EC risk

Four studies investigated the association between irritable
personality and EC risk, with a total of 409 cases and 419
6

controls. Individuals with irritable personality had a higher risk
of EC (OR: 2.13, 95% CI: 1.58–2.89; I2=0.0%). Egger test
detected no obvious publication bias (P= .818).
4. Discussion

The etiology of EC was still unclear, and several meta-analyses
have focused on the epidemiological data to identify potential
risk factors. Though this method, anticancer recommendations
would be made and prevent the cancer from the source. For
example, increased consumption of green tea, citrus fruit, and
beverage could reduce EC risk, as well as micronutrients of total
iron, zinc, folate, and fiber.[37–41] On the other hand, high intake
of hot food and meat could increase the risk.[42]

However, few studies focused on the effects of psychosocial
factors in the development of EC, especially among the high-risk
cohorts like Chinese. Barrett esophagus was a chronic
esophageal condition in association with an increased risk of
EC. The chronic condition negatively impacted the patients’ life
quality, and was associated with increased levels of psychologi-
cal distress.[43] Thus, we thought there existed a potential
relationship between psychosocial factors and later EC risk. In
this meta-analysis, we indicated risk factors of psychological
trauma, Type A behavior, depression, melancholy, always in
sulks and irritable personality in the development of EC, and
protective factors of interpersonal relationship and outgoing
personality.



Figure 4. Forest plot of meta-analysis between depression and esophageal cancer risk.

Figure 5. Forest plot of meta-analysis between melancholy and esophageal cancer risk.
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To our knowledge, this was the first meta-analysis to
investigate the association between psychosocial factors and
EC risk. Second, EC was prevalent in China, and there were
enough cases and studies for the meta-analysis to illuminate the
relationship. Third, during the past decades of rapid economic
development, the Chinese society experienced a huge change,
which caused an imbalance among different social classes. Life
events like death of family members, job frustration, and family
or interpersonal dissension might make huge effects on certain
classes and affect individual health. In our meta-analysis, we
found a significant association between psychosocial factors and
EC risk. For the individuals with psychosocial risk factors,
physicians should pay more attention to EC screening.
Several limitations in this study should be also considered.

First, the number of cases and controls in each study was
relatively small. Second, the obvious heterogeneity between
studies was observed. Third, all included studies were case-
control designed. Large-scale prospective designed studies were
needed to warrant our findings.
In conclusion, this meta-analysis suggested a potential

association between psychosocial factors and EC risk. For the
individuals with psychosocial risk factors, physicians should pay
more attention to EC screening.
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