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Abstract: Digestive system cancers are important causes of morbidity and mortality worldwide. Cancer patients are more likely to commit suicide. The objective of this scoping review is to provide a comprehensive and updated summary of the existing literature on suicide among patients with digestive system cancers to identify the incidence and risk factors relevant to suicide in these populations. The PRISMA-Scr (Preferred Reporting Items for Systematic reviews and Meta-Analyses extension protocol for scoping reviews) protocol was used. The review was based on relevant articles published prior to January 2022 in databases of Web of Science and PubMed. The authors identified 21 records that met the criteria for inclusion. Among the 21 articles, 18 (n = 85.7%) reported suicide risk factors, 21 (n = 100%) evaluated the incidence of suicide and 16 (n = 76.2%) involved the variation in suicide rates. Only one study comprehensively reported that the suicide rate for this population was 32.8 per 100,000 years and the standardized mortality ratio (SMR) was 1.91. Most suicides occurred in patients with pancreatic, esophageal, and gastric cancers. The factors associated with suicide in digestive system cancers included male gender, older age, the white race, single status, advanced stage of disease, and cancer metastasis. The most critical time for suicide was in the early post-diagnostic period. It is indispensable to identify suicide in these cancer patients, especially those with high-risk factors. In the future, more prospective research may be needed to provide more reliable support and care to prevent suicide.
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1  Introduction

It is well known that suicide is a serious global public health event. Suicide was a main cause of death in America, with an estimation of nearly 703,000 deaths due to suicide in 2019 [1,2]. The World Health Organization defines suicide as the act of an individual deliberately or voluntarily taking various means to end his or her life [3]. Beck et al. [4] divided suicide into three types: suicidal ideation, suicide attempt, and suicide death. Suicidal ideation is a desire to die but no action is taken. A suicide attempt is a deliberate act of self-destruction that does not result in death. Suicide death is a deliberate act of self-destruction that results in death. Diagnosis of cancer was a major stressor resulting in considerable adverse health outcomes [5,6]. Recently, a link between suicide and cancer has been noted. Previous evidence in systematic reviews has reflected an elevated suicide risk among cancer patients [7,8]. Misono et al. [9] reported that the suicide rate in cancer patients (31.4/100,000 person-years) was approximately 2-fold in comparison with the common population (16.7/100,000 person-years), particularly with certain cancers such as lung, stomach, mouth, throat, and larynx. Characteristics relevant to greater suicide rates included males, the white race, unmarried status, and advanced disease at diagnosis. Moreover, a recent study conducted by Zaorsky et al. [10] demonstrated an SMR of 4.44 in cancer patients. Digestive system tumors are common diseases that seriously threaten physical and mental health. The top 15 cancers in the world include colorectal, stomach, liver, esophageal, and pancreatic cancer [11]. Digestive system tumors have a high incidence and mortalities worldwide. For example, more than 1 million new stomach cancer cases and 769,000 deaths were estimated to occur in 2020. The incidence of colorectal cancer was 10.0%, and the mortality rate was 9.4%, ranking third and second, respectively. The incidence of liver cancer was 4.7%, and the death rate was 8.3%, ranking sixth and third, respectively [12]. Many patients suffering from digestive system cancers have poor prognoses and poor physical symptoms as well as a lower quality of life. One study indicated that this population had an increased suicide rate than the general U.S. population. Suicide rates in patients with esophageal cancer (SMR: 5.03) and pancreatic cancer (SMR: 5.28) were more than five times higher than those in ordinary people [13]. Some studies showed that digestive system cancer patients were at a high suicide risk in the early time after diagnosis, then it declined over time [5,10,14–16]. Risk factors of this group of people include sociodemographic features (e.g., gender, age, race, etc.) and clinical characteristics (e.g., period of diagnosis, stage, anatomic cancer sites, etc.). It is critical to identify patients at risk edge for suicide and carry out interventions to prevent suicidal behavior. However, as far as we know, there is no scoping review involving the risk factor analysis or suicide incidence among digestive system cancer patients. Therefore, we performed a scoping review to summarize the existing literature on risk factors and the incidence of suicide in patients suffering from digestive system cancers for better access to identification and supportive health care.

2  Materials and Methods

Scoping reviews are typically applied to (a) survey the extent, range, and nature of research; (b) determine the value of conducting a systematic review; (c) summarize and propagate research findings; (d) find potential gaps in the existing research [17]. We identified the purpose of this scoping review as 1) risk factors related to suicide in patients with digestive system cancers. 2) the incidence of suicide and its variations among these populations. This review was conducted in accordance with the PRISMA-ScR guidelines [18].

2.1 Search Strategy

From November 2021 we searched online databases of Web of Science and PubMed without age restrictions to explore this research topic. We set a final retrieval date of December 31, 2021, for all database research available. We restricted the studies to human beings and the English language. The keywords and compositions were used to carry out each study. The retrieval strategy terminology was shown in the Table 1.
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2.2 Study Selection

The criteria of included studies were as follows:

(1)   data for patients who were diagnosed with digestive system cancers such as liver cancers, gastric cancers, colorectal cancers, pancreatic cancers or esophageal cancers;

(2)   studies involved the risk factors associated with digestive system cancer such as age, gender, marital status, race, type of cancer, stage of cancer and so on;

(3)   studies that reported the suicide incidence of digestive system cancers.

The following studies were excluded:

(1)   studies that did not report any risk factor or incidence of digestive system cancer;

(2)   studies without sufficient data on cancer patients;

(3)   conference abstracts, comments, review, systematic review, meta-analysis and animal research;

(4)   duplicate literature;

(5)   articles not in English.

After searching the databases, we managed exported search results and removed duplicates by using EndNoteX9 (Clarivate Analytics, New York, NY, USA) software. Then, two investigators screened the titles and abstracts and evaluated the applicability of the criteria, respectively. The studies that met the minimum quality criteria were selected at this stage. Finally, they examined the selected studies for full text.

2.3 Charting the Data

The “description-analysis” model proposed by Arksey et al. [17] was used to extract and summarize data. The lead author used a form in Microsoft Excel (Microsoft Corp) to extract the data consistently and accurately. All the included information was checked by the second author. The third author was responsible for resolving disagreements. We extracted the following information from the studies, including the name of the first author, the country of study object, year of publication, sample size, period of diagnosis, study design, source of data, main findings, and limitations. The extracted contents were shown in Table 2.
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3  Result

3.1 Study Characteristics

After searching the databases, we identified 2,472 records that documented suicide and digestive system cancer. 1,476 articles left after de-duplication. After title/abstract screening, 43 full-text articles were retained. Finally, we selected 21 studies that met the inclusion and exclusion criteria by reading the full texts. The flowchart in Fig. 1 illustrated the review process. These selected studies were published between 2010 and 2021. The total sample size of participants ranged from 32 to 1,221,322 diagnosed from 1973 to 2016. 12 studies were conducted in America, 3 in Korea, 2 in China, 1 in Canada, 1 in England, 1 in Lithuania, and 1 in Sweden. 19 were retrospectively studies (n = 90.5%) and 2 were cross-sectional studies.
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Figure 1: Flowchart of the review process

3.2 Prevalence of Suicide in Patients Suffering from Digestive System Cancers

Only a few studies have investigated suicide in the field of digestive tumors. Anderson et al. reviewed suicides among patients with digestive system cancers and identified the associated factors. Among 856,293 patients diagnosed with digestive tumors, a total of 881 were determined to have committed suicide. The suicide rate was 32.8 per 100,000 years, almost double that of ordinary people (SMR: 1.91). Suicide rates were highest in pancreatic (SMR: 5.28), esophageal (SMR: 5.03), and gastric (SMR: 2.84) cancer. Across all cancer sites, suicide risk was highest within the first year after the cancer diagnosis, especially in the first two months, but did not differ remarkably from the general population after five years [13]. A study on suicidal ideation in gastric cancer patients showed that 34.7% of 378 gastric cancer survivors had suicidal thoughts [21]. Sun et al. [29] reviewed the Taiwan National Health Insurance Research Database to explore suicide attempts among colorectal cancer patients. They found that compared to the control group, colorectal cancer patients had a significantly higher risk of suicide attempts. Additionally, the data suggested a signally elevated risk of suicide at follow-up <1 year and 1–5 years, but not ≥5 years.

3.3 Factors of Suicidal Behaviors

3.3.1 Factors of Suicidal Ideation and Attempts

Among the 21 articles, 2 articles revealed factors influencing suicidal ideation in patients with gastric cancer and 1 in colorectal cancer patients. Suicidal ideation in gastric cancer survivors was strongly associated with health-related quality of life such as diarrhea, hair loss, survival well-being and fatigue [21]. Zhang et al. [25] revealed that psychological strain was an important factor for suicidal ideation. In the relationship between psychological stress and suicidal ideation, feelings of hopelessness and psychological distress played mediating roles. In colorectal cancer patients, predictive factors related to a higher risk of suicidal attempts included lower urbanization level area, schizophrenia, depression and undergoing radiotherapy [29].

3.3.2 Factors of Suicidal Death

The interaction of many psychosocial, psychological, and neurobiological factors is thought to underlie suicidal behavior [34]. The risk of suicide in patients with digestive system cancers is strongly related to demographic and clinicopathological factors. The major risk factors were summarized in Table 3.
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Gender and Suicide Risk in Digestive System Cancers

Gender is an important risk factor of suicide, especially the male gender [13]. Several studies revealed that the male gender was associated with a high risk of suicide in hepatocellular carcinoma patients [19,20]. This feature was also found in two articles on gastric cancer [14,23]. Likewise, male patients with pancreatic tumors had 11 times higher rates of suicide than the common population [33]. Besides that, in patients with esophageal cancer, men were more likely to have suicidal behavior than women, with a hazard ratio (HR) of 6.34 [16]. As in colorectal cancer, male gender was a strong predictor of suicide in both colon and rectal cancer cohorts. (Colon cancer HR: 6.82; rectal cancer HR: 9.91) [27]. However, a study conducted by Dulskas et al. reported that a higher suicide rate was observed in women (Women, SMR: 2.15; men, SMR: 1.48) [31].

Age

Anderson et al. [13] declared that SMRs rose with age at diagnosis and were highest in those aged 70+ years for liver, pancreatic and esophageal cancers. As for colon cancer, the authors found the highest SMR in patients younger than 50 and the lowest in patients aged 50–69. However, a study by Samawi et al. [27] reflected an opposite pattern. Advanced age (>70 years HR: 1.55) was a predictor of suicide in colorectal cancer patients. A similar result was observed in a Lithuania study, in which the suicide risk was almost twice higher among patients aged 60+ (SMR: 2.12) [31]. An investigation of hepatocellular tumors showed enhanced suicide risk in patients diagnosed with old age (63–105 vs. 0–55, HR: 2.28) [20]. Bowden et al. [24] discovered that age ≤39 years old (SMR: 3.06), and age between 70 to 79 years old (SMR: 2.90) were predictive factors associated with elevated incidence of suicide in gastric cancer patients. With regard to esophageal cancer, Chongfa Chen reviewed the SEER database and identified a rising trend of suicide in the elderly (70–105 vs. 0–55, HR: 2.69) [16].

Race

The white race was a predictor of suicide in digestive system tumors [13]. In a survey of patients with esophageal cancer from 1975–2016, the results demonstrated that the incidence of suicide in white was 135.25 per 100,000 person-years (vs. black race, HR: 6.64) [16]. The combined literature showed that the whites had significantly higher suicide rates and were more likely to commit suicide than other races [20,23,24,27,30].

Marital Status

Unmarried status was related to an increased risk of suicide in stomach cancer and esophageal cancer [16,23]. Among patients with pancreatic cancer, married men had a lower desire to commit suicide (OR: 0.3) [33]. Moreover, similar findings were observed in the colorectal cancer cohort, where single marital status (HR: 1.56; 95% CI: 1.14 to 2.13) might predict suicide [27].

Time Since Diagnosis

A diagnosis of cancer can increase the risk of suicide, especially within the first year after diagnosis [5]. SMRs remained elevated in patients with digestive system cancers between two months and five years after diagnosis, but were comparable to the general population after five years [13]. Ahn et al. [14,20,22] found that patients with liver cancer had a higher risk in the early post-diagnostic period. Similarly, this phenomenon was also observed in pancreatic cancer patients [14–15,22]. Five studies mentioned that stomach cancer patients tend to commit suicide in the early time after receiving a diagnosis [13–14,22–24]. About 77% of suicides occurred within the first year after diagnosis of gastric cancer [24]. Sun et al. [29] noted that colorectal cancer patients who were followed up for 1–5 years had a statistically higher risk of suicide than the non-colorectal cancer group. In the first 3 months after diagnosis of colorectal cancer, the suicide risk was four times higher than that of the general population [31]. A study based on SEER revealed a growing rate of suicide among esophageal cancer patients in the first five years following a cancer diagnosis (<2 months, SMR: 216.79; 2–11 months, SMR: 21.57; 12–59 months, SMR: 3.89) [16].

Type of Disease

Characteristics related to higher suicide incidence included the diagnosis of pancreatic (SMR: 5.28), esophageal (SMR: 5.03), or gastric cancer (SMR: 2.84) [13]. This was consistent with the study conducted by Henson et al. The authors discovered that these cancer types were associated with a particularly enhanced risk of suicide, with SMRs of 3.89 (pancreatic cancer), 2.65 (esophageal cancer) and 2.20 (stomach cancer) [14]. When assessing the predictors of suicide in colorectal cancer patients, Samawi et al. determined through univariate analysis that rectal-site cancer had a significantly elevated suicide risk [27,29]. In a study of 4,671,989 cancer patients, the results showed that the risk of suicide was particularly higher after a diagnosis of pancreatic or colorectal cancer. Pancreatic cancer had the highest increase in suicide rates after diagnosis, with the observed/expected (O/E) ratio of 8.01 [32].

Aggressiveness of Disease

Those with the distant-stage disease had higher suicidal tendencies and corresponding SMRs than those with localized or regional disease (Localized, SMR: 1.41; Regional, SMR: 1.76; Distant, SMR: 4.60) [13]. Prior review of the SEER database confirmed that the increasing stage of liver cancer was in connection with suicide (Localized, SMR: 2.14; Regional, SMR: 2.27; Distant, SMR: 4.00) [20]. Similar findings were found in studies of the stomach and colorectal cancer [23,31]. Sugawara et al. [23] calculated an SMR of 9.05 and an incidence rate ratio (IRR) of 2.90 for the distant stage of stomach cancer. Dulskas et al. pointed out that the distant spread of disease was one of the predictors of suicide. Colorectal cancer patients with stage IV had a fourfold increased suicide risk, whereas there was no significant elevation in localized tumors [31]. Interestingly, a survey based on the U.S. population illustrated that metastatic disease (M1) at diagnosis was associated with an enhanced risk of suicide in the rectal cancer group, but not in the colon cancer group [27]. Evidence suggested that rectal cancer patients with distal lesions were 52% more likely to suicide than those with proximal lesions (P < 0.0001) [30]. Regarding to esophageal cancer, patients with higher histological grades had rising suicidal tendencies (Grade III vs. Grade I, HR: 2.36) [16].

Influence of Treatment

Treatment regimens for tumors generally include surgery, chemotherapy and radiotherapy, etc. An article on suicide of digestive tumors reported greater suicide rates in those who did not have surgery [13]. Sugawara et al. found surgery and radiotherapy were protective factors for suicide in gastric cancer patients [23]. In an investigation based on esophageal cancer by Chen et al. [16], increasing suicide risk correlated with no surgery performed (no or unknown vs. yes, HR: 2.01) or no chemotherapy performed (no or unknown vs. yes, HR: 1.72) [16]. However, for pancreatic cancer, Turaga et al. [33] found that suicide tended to occur in patients who underwent operative interventions, generally in the first two months postoperatively. For colorectal cancer, a study from Taiwan revealed a growing trend of suicide in patients who received radiation therapy (adjusted hazard ratio, aHR: 1.48) [29]. Another study suggested that lack of primary tumor resection was related to higher suicide risk in colorectal cancer cohorts [27].

4  Discussion

Cancer patients from different countries were at a growing risk of suicide [9,14,31,35,36]. Scholars in Italy (pooled SMR: 1.70) [35], Norway (HR: 2.50) [36], Lithuania (SMR: 1.62) [31], the U.K. (SMR: 1.20) [14], as well as the U.S. (SMR: 1.88) [9] had verified the higher suicide risk in cancer patients over the past few decades. This was consistent with the findings of studies included in our review that patients with digestive tumors had a higher suicide rate compared to the general population. The suicide rates in this population roughly doubled relative to the general population. Suicide incidence reached the peak within the first year after a cancer diagnosis, particularly in the first two months, and kept it high for five years, but dropped to the general level after five years [13]. Regarding suicidal ideation, a study from South Korea showed that 34.7% of 378 gastric cancer survivors had suicidal ideation [21]. In addition, there are no other reports of suicidal ideation in patients with digestive system tumors at present. The psychological problems of patients are unknown, and relevant studies are extremely lacking.

Suicidal ideation in stomach cancer survivors was strongly relevant to poorer health-related quality of life such as diarrhea, hair loss, survival well-being and fatigue [21]. Prior studies have confirmed a direct or indirect link between fatigue and suicide [37,38]. An early study indicated that diarrhea was positively correlated with suicidal thoughts. One convincing explanation was that diarrhea might cause unbearable physical discomfort and pain, thus restricting social activities and reducing the quality of life [39]. This state of isolation combined with physical distress can trigger depression, leading one to consider suicide. In addition, schizophrenia and depression were predictors of suicide attempts in colorectal cancer patients [29]. About 20% to 40% of cancer patients experience severe psychological distress, but less than 10% are identified and referred to specialist mental health services [40]. Cancer diagnosis and its treatment are known to cause depression. Psychiatric comorbidities have a strong influence on suicidal behavior induced by a cancer diagnosis. The relationship between psychiatric comorbidities and suicide in digestive system tumors remains to be further studied. There is still a lot of work to be done in the area of suicidal ideation in digestive tumors. A thorough and comprehensive analysis of suicidal ideation may help detect signs of suicidal behavior to avoid tragic events.

Many suicide risk factors in the general population can be extended to people with cancer, such as advanced age, male gender and other demographic characteristics [7–9,41]. Recent publications suggested that advanced age was a risk indicator of suicide for both the general population and cancer patients [5,42]. Some researchers reported a relatively high suicide risk in older cancer patients [9,43]. This conclusion was also observed in patients with digestive tumors, especially the liver, stomach, colorectal and esophageal cancers [16,20,24,27,31]. For the elderly, the combined negative effects of aging and cancer are much greater than those of other groups. The state of illness in elderly cancer patients may be more complex. Some patients are accompanied by other basic diseases. Their ability for self-care and physical activity are gradually reduced. The symptom burden in the elderly may be heavier than that in young people. At the same time, elderly cancer patients will also have varying degrees of depression, loneliness, and other psychological troubles, which may force them to commit suicide to get rid of the distress. Therefore, clinical workers should pay more attention to elderly cancer patients, observe their physiological and psychological changes, and carry out targeted suicide prevention. However, there were some exceptions. Other investigators found no significant correlation between the age of cancer patients and higher suicide risk [23,44,45]. Kroenke et al. [46,47] noted that younger breast cancer patients had a greater trend towards suicide than older patients. One possible explanation was younger persons reacted with more physical and mental deterioration, which exacerbated their suicide attempts.

In the global population, the suicide rate for men is twice as high as that for women. And suicide incidences among African men are three times that of South African women [2]. Studies have shown that men with serious physical illnesses, including other malignancies, are more likely to have suicidal ideation and attempts [48]. Most of the literature we included proved that the male gender was associated with a higher risk of suicide for digestive system cancers [13,14,16,19,20,23,27,33]. Although both men and women with cancer suffered similar pain and stress [49], alcohol consumption [50], smoking [51], and a sharp drop in family income might prompt men to think about suicide or even commit suicide [52]. Nevertheless, on the basis of data furnished by the Lithuanian Cancer Registry, Dulskas et al. [31] concluded that the female gender was a potential risk factor for suicide in colorectal cancer patients. Possible reasons might be significant changes in body image or changes in pelvic organ function after the stoma, which can seriously reduce the quality of life.

Many scholars have revealed that the most critical time for suicide is in the early post-diagnostic period [13,14,16,20,22–24,29,31]. Our scoping review about suicide in digestive tumors is consistent with prior investigations of other cancers in this aspect. The initial period after a cancer diagnosis was associated with a higher risk of suicide, with SMRs remaining elevated for up to five years, after which they usually decline [5,9,53,54]. For instance, Fang et al. [5] calculated that the relative risk of suicide was 12.6 during the first week. In the review by Llorente et al. [55] 80% of prostate cancer patients committed suicide within 6 months of diagnosis. Moreover, Lu et al. [56] pointed out that adolescents and young adults diagnosed with cancer had an immediate increased risk of suicidal behavior, especially in the first year after diagnosis (RR: 2.5, 95% CI 1.7–3.5). A cancer diagnosis can result in psychological stress, which may contribute to mental disorders such as depression, anxiety, and acute stress disorder. These stresses and psychotic disorders would have a direct or indirect impact on suicide mortality. Thus, it is necessary to carefully monitor and support cancer patients during these special periods.

Many researchers have defined the advanced stage as a predictor of suicide [5,6,9,49,54,57]. In a retrospective study by Ahn et al. [22], more than 70% of suicides in the first year occurred in cancer patients at stage 3 or 4. Vyssoki et al. [58] noted that cancer patients with locally advanced stage (SMR: 1.59) or metastasis (SMR: 4.07) had a higher suicide risk. The relationship between distant cancer stage and suicide was also observed in the digestive system [13,20,23,30,31]. Low histological grade indicated good differentiation of cancer cells, good prognosis, and improved living standard [59]. A study based on esophageal cancer showed a rising trend of suicide in patients with higher histological grades [16]. The desire for suicide in advanced cancer patients was likely multifactorial including physical condition, quality of life, and feelings of being a burden to others. Metastatic tumors often caused drastic pain, which made them suffer from severe psychological distress such as depression and anxiety. In addition, increased morbidity, decreased physical function, and the need for continuous treatment aggravated the symptoms of comorbid depression, and also put enormous stress on caregivers. As a result, these patients could turn to suicide as a strategy to get rid of psychological distress and relieve family pressure.

Discussions about the impact of different treatment options on suicide among cancer patients vary. Cancer patients who did not receive or refuse treatment were reported to have a higher suicide risk than patients who received specific treatment [60,61]. Anderson et al. [13] confirmed that digestive system cancer patients who received surgery were less likely to commit suicide than those who did not (SMR: 5.20, 95% CI: 4.64–5.81). Likewise, Samawi et al. [27] also considered no surgery as an independent risk factor. Some of the articles included in our review demonstrated that aggressive treatment was a protective factor for suicide in certain digestive tumors, such as gastric or esophageal tumors [16,23]. This may be attributed to more comfort and enhanced confidence in rehabilitation provided by the therapy, which alleviated the pain of cancer to some extent [62]. By contrast, in an investigation of pancreatic cancer, Turaga et al. [33] highlighted a higher propensity to suicide in patients who underwent operative intervention, generally in the first two months postoperatively. It has been proved that mortality may increase if the primary tumor is removed in the advanced stage of the disease [63,64]. Of course, more prospective studies on the effects of treatment are needed to clarify and provide better clinical recommendations.

5  Conclusion

Suicide represents a heavy health burden in digestive system cancer patients. Most of the studies selected were retrospective. Regretfully, there were no prospective studies in our review. The data or participants were mostly from developed countries, and we lacked information on cancer-related suicides in resource-limited countries. From the literature, we concluded that the suicide risk in patients suffering from digestive cancer was almost double that of ordinary people. Poor quality of life and psychological stress can contribute to suicidal ideation. Most suicides occurred in patients with esophageal, pancreatic and stomach cancers. Older age, male gender, white race, single status, advanced stage of disease, and cancer metastasis seem to constitute remarkable indicators of suicide in digestive system tumors. The suicide risk may last for long periods even after the treatment. I worth noting that the early periods following a cancer diagnosis are the critical time for suicide.

Beyond the above risk factors, suicide is a very complex behavior that can be influenced by the interplay of physiological, psychic, social and economic factors. Therefore, further research could take more factors into account, such as comorbidities, psychiatric conditions, substance abuse, cancer recurrences, economic status, education level, insurance status and so on. Despite the seriousness of the suicide, we found only a few studies directly focused on this issue in the population of digestive cancers, the majority of which were conducted in more recent years. In the future, larger prospective studies from more countries are needed to assess specific risk factors for suicide in patients with digestive tumors in different clinical cultural settings.

Various limitations of this scoping review need to be considered. One limitation is that several studies were conducted using the SEER database, so there may be an overlap between their results. Furthermore, since this is a scoping review, it only covers the scientific research achievements of the recent ten years and English articles published in mainstream journals in relevant fields. Some articles may have been missed when the search was undertaken.

In summary, identifying the suicide-related risk factors in digestive system cancer patients is an indispensable step in suicide prevention. It can not only save the lives of these patients, but also improve their quality of life. The conclusions of our review, coupled with further research and analysis, will be used to develop comprehensive screening strategies for early identification and interventions of cancer individuals at high suicide risk. Finally, we hope that healthcare providers will take more effective measures to support their clinical care and reduce suicide rates, which are matters of great urgency.
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Table 2: Summary of studies included in the scoping review

Study Country  No. of suicides/ Period of  Type of disease Design Suicidal ~ Source of data  Key findings Limitation
No. of patients diagnosis  in digestive events
system

Njeietal. America 31/60,325 1990- Hepatocellular Retrospective  Death SEER I The suicide rate was 51.4/ I Misclassification bias.
[19] 2009 carcinoma study coded as 100,000 person-years.

“suicide II Male sex was independently

and self- associated with suicide and the risk

inflicted was almost 4 times that of the general

injury” population and 10 times that of

women.

Anderson  America 881/856,292 2000- Digestive Retrospective ~ Death SEER I Suicide rates were highest in I Factors such as cancer

et al. [13] 2014 system cancers study coded as esophageal (SMR: 5.03) and recurrence, depression,
“suicide pancreatic (SMR: 5.28) cancers. comorbidities, physical
and self- 1T Suicide risk indicators included functioning and substance
inflicted male gender, white race, advanced abuse were not taken into
injury” age at diagnosis, unmarried status, account.

regional or distant stage of disease,  II Misclassification bias.
and without surgery.

III Suicides rates reached the peak

within the first year of cancer

diagnosis, especially in the first two

months and remained elevated for up

to five years.

Chen et al. America 70/102,567 1975- Hepatocellular Retrospective  Death SEER I More suicides occurred in: I Psychiatric illness,

[20] 2016 carcinoma study coded as diagnosed in early years (1975- comorbidity, cancer
“suicide 2002), male gender, the older age recurrence, substance abuse,
and self- (63105 years old), white race, and the details of treatment
inflicted survival months (<2 months), and interventions were not
injury” advanced stage. included.

II Suicide rates increased in the first II Misclassifications bias.
five years after a cancer diagnosis

(<2 months, SMR: 26.78; 2 months—

11 months, SMR: 7.22; 12 months—

59 months, SMR: 2.20).

Choi et al.  South 131/378 2001- Stomach Cross- Suicide National Cancer 1 SI was related to income, I The survey had a low

[21] Korea 2002 cancer sectional study ideation  Center (NCC) comorbidity, smoking, and the response rate (54.7%).

and the Seoul in following factors: general health II Did not compare gastric
South Korea conditions, emotional functioning, cancer survivors with the
Samsung fatigue, nausea/vomiting, dyspnea, general population.
Medical Center loss of appetite, constipation, III The method to detect SI
(SMC) diarrhea, financial problems, dietary ~ was not reliable.
restrictions, anxiety, dry mouth,
hiccups, hair loss, body image,
survival health, and social support.
Ahn etal. South Stomach cancer: 1996— Stomach Retrospective  Death University I The SMR was remarkably higher in I Unable to identify the
[22] Korea 76/NA, colorectal 2009 cancer, chart review Hospital in biliary-pancreatic (SMR: 3.07) and  relationship between the
cancer (CRC): 54/ colorectal study Seoul, South stomach (SMR: 1.71) cancer. risk factors and a specific
NA, biliary- cancer, biliary- Korea II Compared to late suicide, advanced cancer type.
pancreatic cancer: pancreatic stage was more common in early II Lack of data on those who
49/NA, liver cancer, liver suicide (within 1 year of diagnosis). attempted suicide but
cancer: 30/NA cancer survived.
III Lack of information on
mental condition,
complications, medical
conditions and financial
conditions.

Sugawara  America 68/65,535 1998-2011 Gastric cancer Retrospective  Death SEER I Gastric cancer patients were four I There may be a

et al. [23] study coded as times more likely to commit suicide — misclassification of causes
“suicide than the general population. of death.
and self- II The suicide risk was highest within II The SEER registry did not
inflicted the first 3 months after diagnosis. include the data on
injury” III Male gender, White race, comorbidities and

unmarried beings and advanced stage psychiatric conditions,
of cancer were associated with cancer recurrence and
elevated suicide risk. subsequent treatment.

Bowden America 210/NA 1973— Gastric cancer Retrospective  Death SEER I About 77% of suicide deaths I Unable to examine

et al. [24] 2013 study occurred within one year after conditions of psychiatric

diagnosis. comorbidities.
1T Female sex (SMR: 8.54), White
race (SMR: 4.08), age <39 years
(SMR: 3.06), and age 7079 years
(SMR: 2.90) were predictors
associated with higher suicide risk.
Zhang China 26/151 Between Stomach Cross- Suicide The I Psychological stress is an important I Causality between
et al. [25] April and  cancer patients sectional ideation ~ Departments of  factor of suicidal ideation. different factors cannot be
November who were at design Gastrointestinal  II In the relationship between defined.
2014 least 2 weeks Surgery and psychological stress and suicidal II The sample size was
post-surgery Oncology in a  ideation, despair and psychological ~ small.
hospital distress played a mediating role. III No history of suicidal
affiliated with behavior or future suicide
Shandong plans.
University

Klaassen, Canada NA/119,241 1997 Colorectal Population- Death Institute of I Cancer was associated with an I Lack of information on

2019 et al. 2014 cancer based, Clinical increased risk of suicide compared to oncology treatment,

[26] retrospective, Evaluative the general population, especially in ~ smoking, treatment effects,
matched Sciences (ICES) the first 50 months after diagnosis. psychological and physical
cohort study II Suicide rates were rising year by ~ symptoms, economic

year (1997-2002, 0.038%; 2003— condition, family support,
2008, 0.082%; 2009-2014, 0.115%). education level.
II There may be residual
confusion.

Henson England Liver cancer: 10/  1995— Liver cancer,  Retrospective  Death The National I The overall SMR for suicide was I No data about preexisting

et al. [14] 51,800, pancreatic 2015 pancreatic study Cancer 1.20, and the absolute excess risks psychiatric disorders or

cancer: 33/ cancer, Registration and (AER) was 0.19 per 10,000 person-  other potential confounders,
121,207, esophageal Analysis Service years. such as alcohol or substance
esophageal cancer: cancer, II The risk was high in pancreatic abuse.
57/1,221,322, stomach cancer (3.89-fold), esophageal cancer II Small numbers of deaths.
stomach cancer: cancer, (2.65-fold), stomach cancer (2.20-
59/128,965, colorectal fold).
colorectal cancer: cancer IIT Suicide risk was highest in the first
349/578,270 6 months after cancer diagnosis, and

continued to rise for the first 3 years

and declined over time.

Samawi America Rectal cancer: 1973— Rectal cancer, Retrospective  Death SEER I The risk of suicide in CRC patients I Lack of information on

et al. [27] 337/187,996, 2009 colon cancer study coded as did not vary with the location of the coexisting medical and

colon cancer: 611/ “suicide primary tumor. psychiatric conditions, drug
443,368 and self- II In the colon cancer cohort, abuse, and therapeutic
inflicted independent indicators of suicide interventions.
injury” included older age, male gender, II Misclassifications of the
white race, and lack of primary cause of death.
resection.
III Above predictors, along with
metastatic disease, also predicted
suicide in rectal cancer patients.

Rahouma  America 724/NA 1973— Colorectal Retrospective  Death SEER I The SMR of CRC was 1.41. I Misclassification bias.

et al. [28] 2013 cancer study coded as II The median time to suicide in CRC 1I lack of data on co-morbid
“suicide patients was 37 months. medical and psychiatric
and self- IIT The SMR decreased over time. conditions, tobacco and
inflicted alcohol, levels of
injury” psychosocial support,

financial circumstances and
insurance status.

Sunetal. Taiwan, NA/96,470 2000— Colorectal Retrospective  Suicide Taiwan’s I Patients with CRC were at higher I Lack of information on

[29] China 2010 cancer matched attempt National Health risk of suicide, especially those whose cancer stage, marital
cohort study Insurance tumors were located in the rectum and  statuses and completed

Research diagnosed within the first 5 years. suicide.
Database II The risk of suicide was significantly
increased in patients who had
received radiation therapy.
III Predictors associated with
enhanced suicide risk included lower
urbanization level area,
schizophrenia, and depression.
IV The overall suicide rates was
4.17 per 10,000 person-years for CRC
patients.

Zaorsky America NA/NA 1973— Colorectal Retrospective, Death SEER I The SMR decreased with longer I The total number of deaths

etal. [10] 2014 cancer population- coded as follow-up time for CRC. by suicide was limited (<1%
based study “suicide IT Among patients diagnosed at age  of cancer patients).

and self- >50, the plurality of suicides occurred II Misclassification bias.
inflicted in patients diagnosed with colorectal, III SEER did not record
injury” prostate, and lung cancer, particularly comorbidities, suicidal
among white, unmarried males. ideation, suicide attempts,
or use of anti-depressive
medications.

Pham et al. America 1,381/884,529 1988— Colorectal Retrospective  Death SEER I In the CRC population, white and I Did not evaluate

[30] 2010 cancer study male were suicide risk factors. psychiatric disease, abusive

1T Most suicides occurred in patients histories, insurance status,
with distal lesions in the sigmoid/ pre-existing colorectal
rectosigmoid junction disease, or other

III The SMR of CRC patients was comorbidity.

1.53.

Dulskas Lithuania 67/19, 409 1998 First primary ~ Retrospective  Death The Lithuanian I Compared to the general Lithuanian I Lack of data on psychiatric

etal [31] 2012 colorectal study coded as  Cancer Registry population, the suicide risk was nearly conditions, use of anti-

cancer “suicide 4 times higher in patients with CRC. depressive medications,
and self- IT A greater suicide rate was observed abusive histories, health
inflicted in women (women, SMR: 2.15; men, insurance status, financial
injury” SMR: 1.48). circumstances, and marital
III Patients aged 60+ had nearly statuses.
double the risk, with highest increase
in the oldest patients (SMR: 2.12,
95% CI 1.01-4.46).
IV Patients with stage iv tumors had a
fourfold increased risk of suicide.
V The suicide risk was four times
higher in the first three months after
diagnosis, and decreased thereafter.
Ahnetal. Korean Colon cancer: 204/ 1993— Colon cancer, Retrospective  Death The Korea I The suicide rates were highest in the 1 Misclassification bias.
[15] 415,249 (male), 2005 Stomach study coded as  Central Cancer first year after the cancer diagnosis  II Did not account for the
81/33,708 cancer, Biliary “suicide  Registry and were still elevated 5 years later.  influence of treatment, race,
(female) Stomach cancer, Liver and self- (KEER) II Male patients with pancreatic and cancer stage at
cancer: 442/110, cancer, inflicted cancer were at high risk of suicide diagnosis.
915 (male), 103/ Esophageal injury” (SMR: 6.01; 95% CI, 4.33-8.33). 111 Patients enrolled in
56, 049 (female) cancer, 2001-2002 were followed
Biliary cancer: 46/ Pancreatic for less than 5 years.
11,974 (male), 13/ cancer
11, 695 (female)
Liver cancer: 118/
73,829 (male), 14/
22, 558 (female)
Esophageal
cancer: 34/13, 147
(male), Pancreatic
cancer: 36/10, 842
(male), 5/7, 790
(female)
Saad et al. America Colorectal cancer: 2000— Colorectal Retrospective, Death due SEER I The observed/expected (O/E) ratio I There may be bias.
[32] 131/453,774, 2014 cancer, observational  to suicide for CRC was 2.08, and for pancreatic II The SEER database did
pancreatic cancer: pancreatic cohort study  within the cancer was 8.01. not record anxiety and
74/119,194 cancer first year II The suicide risk was significantly ~ depression.
after a increased for both local/regional and
cancer metastatic diseases of colorectal and
diagnosis pancreatic cancer.
III Suicide rates for colorectal and
pancreatic cancers were highest in the
first six months after diagnosis.
Fang et al. Sweden Colorectal cancer: 1991— Colorectal Historical Death Nationwide I Cancer of the esophagus, liver or I Absence of data on tumor
[5] NA/62,719; 2006 cancer, cancers cohort study registration of  pancreas had the highest relative risk characteristics.
cancers of the of the cancers and of all cancers. 1I Did not capture the
esophagus, liver, esophagus, causes of death  II In the year following a cancer psychological burden
and pancreas were liver, and in Sweden diagnosis, the risk of suicide was among patients with newly
pooled together: pancreas were 2.6 times higher than at other times.  cancer diagnosis.
NA/26,335 pooled III Misclassification bias.
together

Turaga America 30/36,221 1995- Pancreatic Retrospective  Death SEER I The suicide risk in male pancreatic 1 Misclassification bias.

et al. 2005 cancer study coded as cancer patients was almost 11 times  II Did not capture the

2010 [33] “suicide higher than in the general population. temporal trend of diagnosis,
and self- II Higher suicide rates were found in the nature of surgical
inflicted male patients who underwent a intervention, or attempts to
injury” surgery (OR: 2.5, 95% CI: 1.0-6.5), prevent suicide.

generally in the early postoperative
period.

III Married men had a lower risk of
suicide (OR: 0.3, 95% CI: 0.1-0.6).

Chen et al. America 161/69,773 1975- Esophageal Retrospective  Death SEER 1 Male, older age, unmarried status, I Lack of information on

[16] 2016 carcinoma study coded as non-black, histological grade III, no  comorbidities, cancer
“suicide surgery and no chemotherapy recurrences, socioeconomic
and self- constituted risk indicators for suicide. status, health insurance,
inflicted 1T Suicide rates were significantly psychiatric diseases,
injury” higher in patients with esophageal psychological status, suicide

cancer within five years of diagnosis
(<2 months, SMR: 216.79; 2 months—
11 months, SMR: 21.57; 12 months—

59 months, SMR: 3.89).

III The incidence of esophageal
cancer was 125.28/100,000 person-

years and the SMR was 5.45.

attempts, and details about
therapeutic interventions.
1I Difficult to explain some
ratings.

Note: *NA: not available.
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Table 1: Search terms

Cancer type

Search terms

Liver cancer

Gastric cancer

Pancreatic
cancer

Esophageal
cancer

Colorectal
cancer

(“Neoplasm of Liver” or “Hepatocellular Carcinoma” or “Hepatic Carcinoma” or “Liver
Cancer” or “Liver Neoplasm” or “Neoplasm, Liver” or “Carcinoma of the Liver” or
“Liver Neoplasms” or “Neoplasms, Liver” or “Cancer of Liver”) and “‘suicid*”

b

(“Neoplasm of Stomach™ or “Gastric Carcinoma” or “Gastric Cancer” or “Gastric
Neoplasms” or “Gastric Neoplasm™ or “Carcinoma of the Stomach” or “Stomach
Neoplasms” or “Stomach Cancer” or “Neoplasms, Stomach’ or “Neoplasm, Stomach” or
“Cancer of Stomach”) and “suicid*”

(“Neoplasm of Pancreas” or “Neoplasms of Pancreas” or “Pancreatic Carcinoma’ or
“Pancreatic Cancer” or “Pancreatic Neoplasm” or “Neoplasm, Pancreas” or “Carcinoma
of the Pancreas” or “Pancreatic Neoplasms™ or “Neoplasms, Pancreas” or “Cancer of
Pancreas”) and “suicid™*”

(“Neoplasm of Esophagus” or “Esophageal Carcinoma” or “Esophageal Cancer” or
“Esophageal Neoplasms™ or “Esophageal Neoplasm™ or “Carcinoma of the Esophagus™
or “Neoplasms, Esophagus” or “Neoplasm, Esophagus” or “Cancer of Esophagus™) and
“suicid*”

(“Intestinal Cancer” or “Colorectal Neoplasms” or “Colorectal Neoplasm™ or “Intestinal
Neoplasms” or “Intestinal Neoplasm™ or “Neoplasms, Intestinal” or “Neoplasm of
Colon” or “Colorectal Cancer” or “Colorectal Neoplasms” or “Carcinoma of the Colon”
or “Colon Cancer” or “Cancer of Colon” or “Colorectal Carcinoma” or “Carcinoma of
Large Intestine” or “Rectal Neoplasms” or “Rectal Cancer” or “Cancer of Rectum” or
“Rectal Carcinoma” or “Neoplasm of Rectum” or “Neoplasm, Rectal””) and “‘suicid*”
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Table 3: Risk factors for suicidal death in patients with digestive system cancers

Higher risk factor Hepatocellular ~ Gastric cancer ~ Colorectal cancer Esophageal Pancreatic
carcinoma cancer cancer
Gender Male [13,19,20] [13,14,23] [13,27] [13,16] [13,33]
Female [31]
Age Old [13,20] [24] [27,31] [13,16] [13]
Race White [13,20] [13,23,24] [13,27,30] [13,16] [13]
Marital status Unmarried [16,23] [27] [16,23] [33]
Time since Early post- [5,13,14,20,22] [13,14,22,23,24] [5,13,26,28,29,31] [5,13,16] [5,13,14,15,22]
diagnosis diagnostic period
Type of cancers [13,14] [13,14] [13,14,32]
Aggressiveness ~ Distant metastasis [13,20] [13,23,31] [13,23,30,31] [13] [13]
of disease Advanced stage [31] [16]
Treatment No surgery [13] [13,23] [13,27] [13,16] [13]
Surgery [33]
No chemotherapy [16]
No radiotherapy [23]

Radiotherapy [29]
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