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A B S T R A C T

Objective: This study aimed to summarize interventions for suicide prevention in patients with cancer and
highlight any methodological issues.
Methods: We searched PubMed, PsycINFO, CINAHL, and the Cochrane database from their inception until July
2018. Additionally, we manually searched the references of included studies and recent systematic reviews of
psychotherapy, antidepressants, and collaborative care for cancer patients with depression.
Results: Of the 1365 retrieved articles, 11 randomized controlled trials and 11 intervention studies met the
inclusion criteria. These were categorized by type of intervention: psychotherapy, pharmacotherapy, integrated
collaborative care, muscle relaxation and therapeutic walking, and cancer treatment. The trials showed little
evidence to confirm the effects of suicide prevention strategies. Seven trials were designed to assess the efficacy
of interventions treating depression. In all studies, suicidal behavior or ideation was reported as one of the
secondary outcomes. Three trials did not report information about suicidal ideation, despite assessing depressive
symptoms using scales that contained suicidal ideation items. Most trials demonstrated inadequate study quality.
Conclusions: Our review summarized interventions for suicide prevention in patients with cancer and revealed
methodological issues. The findings highlighted a need to explore new treatment strategies that focus on unique
suicide risk factors among patients with cancer.

1. Introduction

Patients with cancer are at an increased risk of death from suicide.
Previous population-based cancer registry studies have demonstrated
that the incidence of suicide among cancer patients is approximately
double (standardized mortality ratio [SMR]= 1.8–2.6), compared with
the general population [1–4]. In particular, cancer patients within the
first three months of diagnosis have a higher suicide rate, relative to
patients having a diagnosis of cancer for over three months, with a SMR
of 5.75 [5]. A large cohort study in the United States reported that
suicide rates were higher among patients with lung and bronchus or
stomach cancers than in the general population, with SMRs of 5.74 and

4.68, respectively [4]. One study found that 8.6% of cancer outpatients
registered with a palliative care unit had suicidal ideation [6]. Thus,
cancer presents a risk for suicide, and prevention of suicide in cancer
patients is a very important task.

It is well known that patients with cancer may have depressive
disorder; however, the prevalence of depressive disorder appears to be
much less common that expected among patients with cancer. A meta-
analysis of interview-based studies revealed that the same combination
of mood disorders occurred in 30%–40% of patients with cancer in
hospital settings [7]. A psychological autopsy study reported 80% of
patients with cancer that died by suicide had any depressive symptoms,
which suggests depression is related to suicide in this patient
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population [8]. In addition, a retrospective hospital study showed that
approximately 60% of patients with cancer who were referred to the
psychiatry division because of risk for suicide were diagnosed with
mood disorder [9].

A recent meta-analysis suggested that there is insufficient evidence
for treatment for depressive symptoms among patients with cancer, and
the effect of antidepressants for patients with cancer suffering from
depression was unclear [10]. Additionally, there is no sufficient high-
quality evidence that psychotherapy is effective for reducing depressive
symptoms among patients with cancer [11]. A collaborative care in-
tervention for depressive patients with cancer was effective in reducing
depressive symptoms compared with treatment as usual [12]. However,
an issue with that intervention was that the joint participation of gen-
eral practitioners and specialist care physicians in collaborative care
management for depression was promoted, but not actually achieved in
cancer care [13].

Patients with cancer also show a greater frequency of some psy-
chiatric disorders and other dysfunction than individuals without
cancer. A recent systematic review reported that the prevalence of
substance use was 2%–35% among patients with cancer [14]. In addi-
tion, a meta-analysis of interview-based studies showed the prevalence
of adjustment disorder was 15%–19% among patients with cancer, and
that of anxiety disorders was about 10% [7]. A cohort study demon-
strated that compared with women without cancer, breast cancer sur-
vivors had more neurocognitive dysfunction, sexual dysfunction, and
psychiatric disorders (e.g., sleep, stress-related/post-traumatic stress,
somatization, bipolar, and obsessive-compulsive disorders) [15]. Un-
fortunately, there was insufficient high-quality evidence for effective
interventions for traumatic stress symptoms [16] and substance use
[14].

Patients with cancer are a unique population, and we cannot simply
apply what we know from other groups to this population. Suicide risk
factors among patients with cancer also differ from those of individuals
without cancer and patients with cancer who are depressive. When
considering suicide prevention for patients with cancer, it may be ne-
cessary to use new strategies that focus on unique suicide risk factors
for this population. Previous suicide attempts, psychiatric disorders,
financial loss, chronic pain, and a family history of suicide are generic
risk factors for suicide [17]. Among patients with depression, previous
attempted suicide, more severe depression, hopelessness, misuse of al-
cohol and drugs, and male sex were reported to be major suicide risk
factors [18]. However, patients with cancer have risk factors, such as
time since cancer diagnosis disclosure [5,19], types of cancer with high
fatality [20], and advanced stage of cancer [21].

Some practice guidelines for cancer patients recommend assessment
of suicidal ideation using a depression rating scale. The guideline
published by the American Society of Clinical Oncology recommends
periodic screening of depressive symptoms throughout the care period
using the Patient Health Questionnaire-9 (PHQ-9) [22]. One item on
the PHQ-9 assesses possible suicidal ideation and suicidal behavior.
Also, a recent Canadian clinical practice guideline for the management
of depression in adult cancer patients recommends assessment of sui-
cidal ideation and suicidal intent using depression rating scales such as
the PHQ-9 and Beck Depression Inventory II, and referral to specialty
mental health services for cancer patients with depression [23]. How-
ever, the recommendation of assessment of suicidal ideation found in
the above mentioned two guidelines were developed by the expert
consensus process, and it is unclear whether these recommended in-
terventions are effective in reducing suicidality among cancer patients.

Some systematic and literature reviews for suicide in cancer patients
have been published [24–26] and others are still works in progress
[27]. These previous reviews have reported the prevalence of suicide
and the risk factors of suicide among cancer populations. Additionally,
there have been several reviews of suicide risk reduction interventions
in various populations [28–30]. However, no review has yet reported
the effects of a suicide prevention specifically in a cancer population.

Although adequate care for patients with cancer is critical to prevent
suicide, there is little evidence to support a rationale for the develop-
ment of suicide prevention interventions for these patients.

The objective of the present study was to summarize interventions
for suicide prevention for patients with cancer and identify methodo-
logical issues.

2. Methods

We registered the study protocol with PROSPERO (CRD:
42016047371) [31]. The systematic review was conducted and re-
ported in accordance with the published protocol and Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement [32].

2.1. Search strategy

We conducted a search of PubMed (from 1949), PsycINFO (from
1887), the Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (from 1981), and the Cochrane database (from 1993) from
their inception until July 2018. The search terms were (cancer* OR
carcinoma* OR sarcoma* OR oncolog* OR malignancy OR malignant-
tumor OR malignant-neoplasm OR malignant-growth OR vicious-tumor
or palliative-care) AND (suicid* OR self-harm* OR selfharm* OR self-
poison* OR selfpoison* OR overdose* OR over-dose* OR self-injur* OR
selfinjur* OR self-mutilation* OR selfmutilation* OR automutilation*
OR auto-mutilation* OR self-destructive* OR selfdestructive*) AND
(trial* OR interven* OR randomiz*). In addition, we manually searched
the reference lists of included studies and of four recent systematic
reviews of antidepressant [10], psychotherapy [11,33], and collabora-
tive care [12] interventions for cancer patients with depression.

2.2. Study eligibility

2.2.1. Inclusion criteria
Studies were included if they met the following criteria. (1) The

study population was patients with cancer; this study included articles
in which the study population was patients with cancer because our
objective was to examine the effect of interventions for this patient
population. (2) The study was a randomized controlled trial (RCT) or
another intervention study that prospectively examined the effect of
intervention, such as single-arm trials or quasi-experimental studies; we
included designs such as RCTs, intervention studies (prospective single-
arm trials, nonrandomized studies, and quasi-experimental studies)
because these designs were well-controlled studies compared with ob-
servational studies. Therefore, retrospective observational studies, case
series, and case reports were excluded. (3) Suicide death, suicide at-
tempt, self-harm, suicidal ideation were reported in the manuscript as
the primary, secondary, or other outcome. We collected information
about the definitions of outcomes in the included studies, because these
definitions would be operationalized for each outcome.

We included studies that were solely focused on cancer treatment
(e.g., chemotherapy or radiation therapy) because cancer treatment
could lead to decreased suicide risk, even if suicide risk was not the
main focus of treatment.

2.3. Review process

All records identified from searches of the electronic databases and
manual searches were loaded into ENDNOTE version X6 (Thomson
Reuters, USA). We then removed duplicate records and screened the
titles and abstracts to remove records that met the exclusion criteria.
Full-text articles of potentially eligible studies were reviewed and
identified according to the inclusion and exclusion criteria. The record
screening and assessment of full-text articles were independently con-
ducted by at least two of the authors. Any disagreements were discussed
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with a third author and resolved by consensus.

2.4. Data extraction

Data extraction was carried out independently by at least two au-
thors. We extracted from identified studies basic bibliographic data and
information about study location, study design, inclusion criteria, ex-
clusion criteria, participant characteristics (age, type and severity of
cancer), number of participants, type of intervention, trial setting,
follow-up period, primary and secondary outcomes, adverse events, and
the effect of the intervention.

2.5. Assessment of bias

We assessed the risk of bias of the included studies according to the
Cochrane Handbook for Systematic Reviews of Interventions Version

5.1.0 [34]. At least two authors made independent judgments about
random sequence generation (selection bias), allocation concealment
(selection bias), blinding of participants and personnel (performance
bias), blinding of outcome assessment (detection bias), incomplete
outcome data (attrition bias), selective reporting (reporting bias), and
other types of bias. Disagreements were discussed with a third author
and resolved by consensus.

3. Results

3.1. Searches and article selection

The search strategy identified 1563 records through database sear-
ches and other searches (Fig. 1): PubMed (n= 1094), PsycINFO
(n= 232), CINAHL (n=167), the Cochrane database (n=3), and
manual searches (n= 67). Of these 1563 records, 1365 articles were

Fig. 1. Study selection process.
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retained after removing duplicates. After reviewing the titles and ab-
stracts, the full texts of 212 articles were obtained for further assess-
ment of eligibility. Of these 212 articles, 22 studies met our inclusion
criteria, including 11 RCTs [35–45] and 11 intervention studies
[46–56], which reported data on suicidal behavior or ideation (Tables
1, 2, and Supplementary Table 1). These 22 studies were all individual
trials.

3.2. Characteristics of the identified studies

We classified the 22 studies into five categories by type of inter-
vention: two trials in the psychotherapy group [35,36], three trials in
the psychiatric pharmacotherapy group [37–39], two trials in the in-
tegrated collaborative care group [40,41], one trial in the muscle re-
laxation and therapeutic walking group [42], and 14 trials in the cancer
treatment group [43–56].

We distinguished eight RCTs that conducted psychosocial or psy-
chiatric interventions from 11 studies conducting only cancer treat-
ment. The characteristics of study participants and the intervention
programs in the eight RCTs are shown in Tables 1 and 2. The range of
the number of participants varied among trials, and was between 28
and 500 individuals per study. For the type of cancer which study
participants suffered from, breast cancer was most frequent, and this
included six trials [35–37,40–42] of the eight RCTs. Additionally, three
trials included only breast cancer patients as the study participants
[36,37,42]. In terms of severity of cancer, all trials included a variety of
patients with different severities, other than one trial in which parti-
cipants had a life expectancy of six months or less [35]. The range of
duration of the intervention varied among trials, being between 40min
for pharmacotherapy and four months for integrated collaborative care.

3.2.1. Psychotherapy
Effects of the intervention on suicidal outcome are shown in

Table 2. No psychotherapy studies showed effectiveness for reducing
suicide, as evidenced by the results of the two trials [27,28]. Ad-
ditionally, the study by Chochinov et al. [35] reported that no sig-
nificant differences were found for distress levels, the primary outcome,
when comparing before versus after completion of the study, for dignity
therapy, standard palliative care, or client-centered care. A study by
Hopko et al. [36] presented evidence for the effectiveness of behavioral
activation therapy and problem-solving therapy in mitigating depres-
sive symptoms, the primary outcome [57].

Chochinov et al. [35] compared the effect of dignity therapy with
standard palliative care and client-centered care on distress in cancer
patients. Participants were 441 cancer patients with a terminal prog-
nosis (a life expectancy of 6months or less). Dignity therapy is a short-
term psychotherapy that was developed for patients and their families
living with life-threatening or life-limiting illness, such as cancer. Par-
ticipants in the standard palliative care group had access to the com-
plete range of palliative care support services that were available to all
study participants. Patients in the client-centered care group discussed
here-and-now issues with their therapist. The number of contacts for
client-centered care was the same as for dignity therapy. In this trial,
reductions in scores on several dimensions of distress were measured as
the primary outcome. Among them, suicidality was assessed by the
Structured Interview for Symptoms and Concerns (SISC) [58]. Score
ranges for suicidality in the SISC are from 0 “None” to 6 “Extreme”, and
a lower score indicates a lower suicidality. According to assessment of
the risk of bias, this study has a high risk of bias related to allocation
concealment, blinding of participants and personnel, blinding of out-
come assessment, incomplete outcome data, and other potential sources
of bias. In addition, there was insufficient information about selective
reporting (Table 3).

Hopko et al. [36] reported the effect of behavioral activation
therapy and problem-solving therapy on suicidal ideation as a sec-
ondary analysis of their previous study [35]. Participants in the 2013 Ta
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study were 80 participants with breast cancer and major depression.
Behavioral activation therapy was developed to treat depression. This
intervention augments overt behaviors and improves thought, mood,
and quality of life. In contrast, the basic premise of problem-solving
therapy is to help patients learn to resolve their problems and develop
self-efficacy. In this trial, participants completed a suicidal ideation
item from the Beck Depression Inventory-II (BDI-II: score ranges from 0
“I don't have any thoughts of killing myself” to 3 “I would kill myself if I
had the chance”) [59], a suicide item from the Hamilton Rating Scale
for Depression (HAM-D: score ranges from 0 “Absence of suicidal
ideation” to 4 “Attempts at suicide”) [60] and at pre- and post-treat-
ment and 3, 6, 9, and 12months after the treatment. For these scales, a
lower score indicates lower levels of symptoms. Repeated measures
analyses were conducted using generalized estimating equations to
examine the effects of treatment over time. The effects of these inter-
ventions were not compared with a control group. For the risk of bias,
this study was assessed as having a high risk of bias related to selective
reporting. In addition, the study contained insufficient information
about random sequence generation, allocation concealment, blinding of
participants and personnel, blinding of outcome assessment, and other
potential sources of bias (Table 3).

3.2.2. Psychiatric pharmacotherapy
In pharmacotherapy studies, ketamine might be effective for redu-

cing acute suicidal ideation as assessed by two scales among cancer
patients, when compared with midazolam [39]. This trial did not de-
scribe the primary outcome. However, it did report that ketamine was
effective for decreasing depressive symptoms at 1 and 3 days, compared
with midazolam. Other trials using paroxetine or desipramine [37] and
citalopram [38] reported that there were no significant differences over
the entire study period in suicidal outcome, relative to placebo. In terms
of primary outcomes, a trial by Musselman et al. [37] reported that the
change in depressive symptoms from baseline to the six-week endpoint
for paroxetine and desipramine was not significantly different to pla-
cebo. A trial by Lydiatt et al. [38] found that there was no significant
difference between citalopram and placebo in the number of patients
with severe depressive symptoms during 12weeks of active study, with
depressive symptoms being the primary outcome of this study.

Musselman et al. [37] compared the efficacy and safety of the se-
lective serotonin reuptake inhibitor (SSRI) paroxetine and the tricyclic
antidepressant desipramine with a placebo to treat depression among
women with breast cancer. Participants were 35 breast cancer out-
patients with major depression or adjustment disorder with depressed
mood. Patients at serious risk of suicide were excluded. The primary
outcome of the study was the difference from baseline of HAM-D de-
pressive symptom scores. HAM-D suicide item scores were evaluated at
baseline and 4 and 6weeks later. Repeated measures analysis was ap-
plied to assess effect of treatment on the suicidal item in the HAM-D. In
assessing the risk of bias, a high risk of bias related to other potential
sources of bias was identified. In addition, there was insufficient in-
formation about random sequence generation and allocation conceal-
ment (Table 3).

Lydiatt et al. [38] conducted a trial to compare the effect of the SSRI
citalopram with a placebo to prevent major depressive disorder in
cancer patients. Participants were 28 patients with head and neck
cancer. Patients at risk of suicide were excluded. The primary outcome
of the study was the number of participants who developed depression,
as assessed by the HAM-D. The HAM-D was used to measure depressive
symptoms, but no information was provided about the HAM-D suicide
item scores. For the risk of bias, this study was assessed as having a high
risk of bias related to allocation concealment and other potential
sources of bias. In addition, there was insufficient information about
selective reporting (Table 3).

Fan et al. [39] compared the effect of ketamine with midazolam in
decreasing suicidal ideation and depressive symptoms among cancer
patients. Participants were 39 patients with newly-diagnosed cancer

(within three months of diagnosis). Patients with a history of suicide
attempts or suicidal ideation before cancer diagnosis were excluded.
The primary outcome was not described in the manuscript. However,
suicidal ideation was evaluated using the Beck Scale for suicidal idea-
tion (BSI) [61] and the Montgomery-Asberg Depression Rating Scale
(MADRS) [62]. The score range for the BSI is from 0 (e.g., “None”, “Has
sense of control”) to 2 (e.g., “Moderate to strong”, “Has no sense of
control”). The BSI has 19 items with total scores ranging from 0 to 38,
and a lower score indicates lower levels of suicidal ideation. The score
range for the suicidal ideation item in the MADRS is rated from 0
“Enjoys life or takes it as it comes” to 6 “Explicit plans for suicide when
there is an opportunity. Active preparations for suicide”. A lower score
indicates a lower severity of suicide. According to the assessment of the
risk of bias, this trial has high risk of bias related to selective reporting.
Additionally, there was insufficient information about the blinding of
outcome assessment and other biases (Table 3).

3.2.3. Integrated collaborative care
No integrated collaborative care studies show effectiveness for re-

ducing the number of suicide deaths [40] or suicide attempts [41]
during the study period. However, both these studies provided evidence
for the effectiveness of integrated collaborative care in decreasing de-
pressive symptoms, the primary outcome of the trials.

A trial by Strong et al. [40] was the first study in a series of
Symptom Management Research Trials in Oncology (SMaRT Oncology).
This trial compared the effect of integrated collaborative care with
treatment as usual on depressive symptoms in cancer patients with
major depressive disorder. Participants were 200 cancer outpatients
with a prognosis of at least 6 month's life expectancy and major de-
pressive disorder. Patients at risk of suicide were excluded. The in-
tegrated collaborative care intervention comprised a maximum of 10
sessions over 3months that included coordination of care, education
about depression and its treatment, problem-solving therapy and be-
havioral activation, and monitoring of participants' progress every
month using the PHQ-9 depression severity scale. Participants in the
usual care group were encouraged to obtain treatment from their pri-
mary care physician. A primary outcome of the study was the difference
from baseline in depressive symptom scores on the self-report Symptom
Checklist-20 (SCL-20) evaluated at 3months. Although depressive
symptoms were evaluated using the PHQ-9, PHQ-9 scores on suicidal
ideation were not reported. Numbers of suicide deaths were reported as
adverse events. According to the assessment of the risk of bias, this trial
was assessed as having a high risk of bias related to other potential
sources of bias. In addition, there was insufficient information about
blinding of participants and personnel and blinding of outcome as-
sessment (Table 3).

A trial by Sharpe et al. [41] was the second trial in the SMaRT
Oncology series and used more study sites and participants than Strong
et al.'s trial [40]. Participants were 500 cancer outpatients with a
prognosis of at least 12month's life expectancy and major depressive
disorder. The intervention program was almost the same as Strong
et al.'s trial and the PHQ-9 was used to monitor participants' progress in
the trial. A primary outcome of the study was the difference from
baseline in depressive symptom scores on the SCL-20 evaluated at
24 weeks. Although depressive symptoms were evaluated using the
PHQ-9, PHQ-9 scores on suicidal ideation were not reported. Numbers
of suicide attempts were reported as adverse events. For the risk of bias,
this study had a low risk of bias, except for blinding of participants and
personnel (Table 3).

3.2.4. Muscle relaxation and therapeutic walking
One muscle relaxation and therapeutic walking study did not show

effectiveness in reducing suicidal ideation [42]. This study did not
specify a primary outcome in the manuscript. The effects of muscle
relaxation and therapeutic walking on depression and quality of life
were unclear compared with standard breast cancer education because
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the change in scores from pretest to posttest was not described.
Sun et al. [42] compared the effect of muscle relaxation and ther-

apeutic walking with standard breast cancer education on depression,
suicidal ideation, and quality of life in cancer patients. Participants
were 87 breast cancer patients receiving chemotherapy with a higher
tendency for depression and suicidal ideation (the participants ex-
pressed hopelessness and no purpose in life after the diagnosis of
cancer). Participants in the muscle relaxation and therapeutic walking
group practiced the muscle relaxation techniques (MRTs) at least two
times per day using a CD-ROM recording of MRTs applicable to breast
cancer patients, and recorded their MRT completion (number/time/
day) for 12 weeks. Additionally, they were asked to walk 90–120min
per week or three times per week for at least 30min per session, and to
record their number of steps, walking time per day, and strength for
12 weeks. Standard breast cancer education was the departmental
routine for patients. The primary outcome was not described in the
manuscript although suicidal ideation was assessed by the MADRS. The
Mann-Whitney U test was conducted to examine the difference between
scores for two groups only at posttest. However, the change in the
scores from pretest to posttest was not explored and examination of the
effect of the intervention is therefore not reported. Accordingly, the
effect of intervention is unclear. For the assessment of bias, this trial
was assessed as having a high risk of bias related to random sequence
generation, allocation concealment, selective reporting, and other
biases (Table 3).

3.2.5. Cancer treatment
In total, 14 studies that focused on cancer treatment were identified

(Supplementary Table 1). Of these, seven studies focused on pharma-
cotherapy (including chemotherapy) [43,46–51], three studies on
chemoradiotherapy [44,45,52], two studies on radiotherapy [53,54],
one study on bone-marrow transplantation [55], and one study on
screening tests [56]. Three studies were RCTs [43–45] and the re-
maining 11 were other intervention studies (e.g., prospective single-
arm trials, nonrandomized studies, and quasi-experimental studies)
[46–56]. All 14 studies reported the numbers of individuals with sui-
cide deaths, attempts, or suicidal ideation as adverse events.

3.3. Frequency of suicidal behavior in identified studies

The incidence of suicide attempts or suicide deaths, even in cancer
patients, would be too low to produce adequate statistical power.
Hopko et al. [36] reported that, over two years, none out of 76 parti-
cipants attempted suicide. Similarly, Sharpe et al. [41] reported only
one suicide attempter (0.2%) out of 447 participants over a one-year
follow-up period. More importantly, patients at risk for suicide were
excluded from the trials conducted by Musselman et al. [37], Lydiatt
et al. [38], and Strong et al. [40]. Additionally, the incidence of suicide
attempts or suicide deaths in the 14 cancer treatment studies were re-
ported to have occurred infrequently, with most studies reporting only
one incident of suicide outcome.

These studies used various scales to assess suicidality in partici-
pating patients; however, the cut-off point, definition of severity for
suicidality, and specific definition of suicide were not sufficiently de-
scribed (Supplementary Table 2).

4. Discussion

Our systematic review summarized interventions for suicide pre-
vention among patients with cancer and revealed their methodological
issues. No intervention had been designed to prevent suicide for cancer
patients, and suicide was measured only as a secondary outcome in all
of the 22 trials. Seven of the eight trials were designed to treat de-
pression [36–42]. From our results, treating depression among cancer
patients might be not an effective way to reduce suicide. Although
depression is known to be an important risk factor for suicide among

patients with cancer [8–9], there are other risk factors, including:
substance use [14]; neurocognitive dysfunction, sexual dysfunction,
sleep, stress-related/post-traumatic stress, somatization, bipolar, and
obsessive-compulsive disorders [15]; pain [63–64]; sense of burden on
others [6,65]; and poor social support [66,67]. It is necessary to ex-
amine whether other treatments targeted at other modifiable risks for
suicidality among cancer patients might be effective in the future.

Several RCTs for cancer patients with depression have been con-
ducted to date, and several systematic reviews and meta-analyses have
been carried out to evaluate the effect of interventions for depressive
symptoms in these patients. For example, Okuyama et al. identified 13
studies in their systematic review of psychotherapy interventions [11].
Ostuzzi et al. identified 9 studies in their systematic review of anti-
depressant interventions [10]. In addition, Li et al. identified 9 studies
in their systematic review of collaborative care interventions [12].
These systematic reviews demonstrated an effect of interventions on
depressive symptom. However, we identified here only two RCTs
[36,37] which reported suicidal ideation among cancer patients with
depression by our hand-searching of these reviews. Additionally, three
trials [38,40,41] identified in our study reported no information about
suicidal ideation, although these trials used the PHQ-9 or HAM-D each
of which includes one item rating suicidality. Our findings demonstrate
that most RCTs conducted for cancer patients with depression have not
reported information about suicidal ideation, despite using scales con-
taining suicidal ideation items. The availability of suicidal ideation data
is important for future meta-analyses and would help to clarify whether
interventions for depression are effective in reducing suicidal ideation
among these patients. Subscale information on suicidal information
should be reported in future trials. Most importantly, it is necessary to
standardize the definition of suicide, assessment methods, and tools for
assessment of severity of suicide risk, because variable scales were used
in each of the included studies (Supplementary Table 2). Meyer et al.
indicated that the introduction of the nonspecific term “suicidality”
resulted in definitions in suicide research becoming increasingly com-
plex, because this term lumps together suicidal ideation, self-injurious
behavior, suicide attempts, and suicide despite the differing con-
sequences for the patient [68]. Therefore, it is important to state clearly
concrete definitions for suicidal behavior or suicidal ideation without
using ambiguous terms such as suicidality. To achieve this, it may be
desirable for researchers to use the definition of suicide from the Co-
lumbia Classification Algorithm of Suicide Assessment [69], which is
recommended by the US Food and Drug Administration [68]. The PHQ-
9 may be effective for evaluating suicide risk among patients with
cancer because this tool is a commonly used, validated screening tool
for both psychiatrists and general practitioners [70]. Moreover, this
scale is recommended as a useful screening tool for assessing depression
by the American Society of Clinical Oncology [22].

The incidence of suicide attempts or deaths by suicide, even in
cancer patients, is too low to produce adequate statistical power to
examine the effect of interventions on suicidality. In future research, it
is necessary to target cancer patients at high risk of suicide.

Suicide rates vary among patients with different type of cancers
[4,71]. In the 22 identified trials, breast cancer was the most frequent
cancer type. Further examination of suicidal behavior or suicidal
ideation in patients with certain types of cancer is warranted.

The identified trials showed insufficient quality (Table 3). RCTs
with well-designed methods are needed to develop and select inter-
ventions that could substantially improve suicide-related outcomes for
cancer patients. Future investigators should follow the Standard Pro-
tocol Items: Recommendations for Interventional Trials (SPIRIT) [72]
and the Consolidated Standards of Reporting Trials (CONSORT)
guidelines [73].

The primary limitation of this study is the low number of studies
identified. Most intervention studies for cancer patients with depression
have not reported information about suicidal ideation, despite using
psychometric scales containing suicidal ideation items. In addition,
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other reason for was that patients at high risk of suicide were excluded
from the efficacy trials.

5. Conclusion

Our systematic review summarized interventions for suicide pre-
vention in patients with cancer and revealed their methodological is-
sues. It is necessary to explore new treatment strategies that focus on
unique suicide risk factors among patients with cancer, because there is
little evidence to confirm the effects of suicide prevention interventions
for this population.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.genhosppsych.2019.07.003.
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