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Table S1. Summary of Observational Studies on Cancer and Suicide. 

Last Name of 
First Author 

Publica-
tion year  

Aims/Objectives 
Data-
base 
Used 

Years 
Analyzed 

Study  
population Comparisons 

Geographic 
Regions 
Included 

Stratifications/ 
Covariates 

Outcome 
Measures 

Quantitative Out-
comes Main Results 

Nasseri [66] 2012 

Calculate and com-
pare the age-ad-
justed rates and 

standardized mor-
tality ratios for sui-
cide in cancer pa-
tients by sex and 

race/ethnicity, and 
to use age-adjusted 

rates to describe sui-
cide patterns within 
cancer patient popu-
lation by sex, organ 
site, stage at diagno-
sis, and marital sta-

tus.  

Califor-
nia Can-
cer Reg-

istry 
(part of 
SEER) 

1997-2006 
Patients di-

agnosed 
with cancer 

California gen-
eral population 

California 

Sex; Race; 
Other: Cancer 

site, marital sta-
tus, cancer stage 

Age-ad-
justed 
rates, 
SMR 

 
 
 
 
 
 
 
 
 
 
 
 

Rate Ratio = 2.5, SMR 
= 2.0   

Cancer patients are at 
higher risk of suicide 

than the general popu-
lation 

Komic [67] 2017 

Assess the incidence 
of suicide among 

patients with mela-
noma of the skin, 

and to identify de-
mographic, clinical, 
and pathologic fac-
tors associated with 
suicide in this pa-
tient population.  

SEER 1988-2013 

Patients 
with mela-

noma of the 
skin 

US general 
population 

United States Sex; Age; Race OR, SMR 

 
 
 
 
 
 
 

Overall not reported 
 

Patients with malignant 
melanoma were found 
to have a statistically 
higher risk of suicide 

compared with the gen-
eral population 
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Walsh [11] 2018 

Examine suicide in-
cidence and associ-
ated factors in thy-

roid cancer patients  

SEER  1973-2013 
Patients 

with thy-
roid cancers 

US general 
population 

United 
States  

Sex; Age; Race; 
Time; Other: In-

come, marital 
status, stage at 
diagnosis, pri-

mary site, treat-
ment received, 
tumor histo-
pathology 

SMR, OR 

 
 
 
 

Overall SMR = 0.59, 
95% CI: 0.50-0.69 

Female and White pa-
tients with thyroid can-

cer are more likely to 
commit suicide than the 

demographically 
matched general US 

population.  

Choi [68] 2019 

Examine (1) how de-
cedents with physi-
cal health problems 
recorded as a sui-

cide precipitant dif-
fer from those 

whose health prob-
lems were not rec-
orded as a precipi-
tant on depressed 

mood and other so-
ciodemographic fac-

tors and suicide 
means, and (2) fre-
quently mentioned 

physical health 
problems and/or re-

lated concerns in 
coroner/medical ex-
aminers and law en-

forcement reports 

NVDRS 2005-2014 

All suicide 
decedents 
between 
2005 and 
2014, spe-

cifically fo-
cused to-

wards those
aged 65 or 

older 

N/A United States 

Sex; Age; Race; 
Time; Other: 
Precipitating 

factors, suicide 
method 

Adjusted 
OR with 
95% CI 

 
 
 
 
 
 
 
 
 
 

Overall not reported 

One-half of suicide de-
cedents aged 65 or older 
(and 60% among dece-

dents aged 85+) had 
physical health prob-
lems recorded as hav-

ing directly contributed 
to their suicide. Those 

older adults were more 
likely to have been suf-
fering from depression 
and to have expressed 

their suicidal intent 
than those without 

physical health prob-
lems recorded as a pre-

cipitant. 
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Yang [32] 2020 

Analyze sociological 
risk factors for sui-
cide death in leuke-

mia patients 

SEER 1973-2015 

Leukemia 
patients 

older than 
18 years 

N/A United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: 
Marital status at 
diagnosis, pov-
erty level, edu-
cational status, 
unemployment 
status, income, 
smoking status 

OR, uni-
variate 

and multi-
variate lo-
gistic re-
gression 
analysis  

 
 
 
 
 

Overall not reported 

Younger age at diagno-
sis, being male, having 
at least a bachelor’s de-

gree, and being from 
California significantly 
increased the risk of su-

icide death.  

Shivarov [69] 2022 

Assess whether can-
cer diagnosis inter-

acts with the season-
ality of suicides  

SEER 1973-2016 

Patients 
with pri-
mary ma-
lignancies 
and docu-

mented 
cause of 

death Sui-
cide re-

ported in 
SEER 

N/A United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: 
Main cancer 

subtypes  

Cosinor 
model 

 
 
 
 
 
 

P value cosine term = 
1.68 x 10-7  P value 

sine term = 3.63 x 10-

10  

There was a significant 
peak in suicides among 
cancer patients in May. 
This aligns with what is 
found in the general US 

population.  

Beard [70] 2013 

Quantify non-testic-
ular cancer causes of 

death and associ-
ated temporal pat-

terns among a large 
number of men with 
stage I seminoma in 
a population-based 

setting 

SEER 1973-2001 

Men diag-
nosed with 
stage I tes-

ticular sem-
inoma 

2000 US popu-
lation 

United States 

Age; Race; 
Other: Tumor 
stage, county 

education level, 
receipt of adju-
vant radiother-

apy 

Overall 
mortality 
and mor-

tality from 
second 

malignant 
neoplasm, 
cardiovas-
cular dis-
ease, in-
fection, 
suicide, 
cerebro-
vascular 
disease, 
COPD 

 
 
 
 
 
 
 

SMR = 1.45, 95% CI: 
1.06- 1.98 

Among patients with 
stage I testicular semi-

noma, excess cardiovas-
cular deaths were not 

observed, but there was 
excess mortality from 

second malignant neo-
plasms, infection, and 

suicide.  
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Ward [27] 2013 

Describe the risk of 
suicide among 

women with inva-
sive gynecologic 

malignancies com-
pared to women di-
agnosed with non-
gynecologic malig-

nancies 

SEER 1973-2007 

Women 
with gyne-
cologic ma-
lignancies 

Women with 
non-gyneco-
logic malig-

nancies 

United States 
Race; Other: 

Marital status 

Relative 
risk ratio 

for suicide 

 
 
 
 
 

RR = 1.3, 95% CI: 1.1 
– 1.5 

 

Women with gyneco-
logic malignancies were 
30% more likely to com-

mit suicide than were 
women with non-gyne-

cologic malignancies 

Yu [15] 2022 

Explore the mortal-
ity patterns of con-

temporary renal cell 
carcinoma survivors 

SEER 2004-2015 

Patients di-
agnosed 

with renal 
cell carci-

noma 

US general 
population 

United 
States  

Sex; Age; Race; 
Time; Other: 
Cancer stage, 

histology, treat-
ment received, 
marital status 

SMR  

 
 
 

Stage IV SMR = 3.46, 
95% CI: 2.17-5.24 

 

Non-renal cell carci-
noma causes of death 
account for more than 

3/4 of deaths among re-
nal cell carcinoma pa-

tients with stage I/II dis-
ease. Stage IV patients 
had an elevated risk of 

suicide. 

Klaassen [13] 2016 

Evaluate the suicide 
incidence in patients 
with bladder cancer 
and assess the im-
pact of radical cys-
tectomy on suicide 

rates. 

SEER 1988-2010 

Patients di-
agnosed 

with blad-
der urothe-
lial carci-

noma 

US general 
population 

United States 

Sex; Age; Race; 
Other: Marital 
status, tumor 

stage, treatment 
received 

SMR 

 
 
 

SMR = 2.71, 95% CI: 
2.02–3.62 

A diagnosis of bladder 
cancer increases the in-
cidence of suicide com-

pared to the general 
population 

Klaassen [14]  2018 

Identify specific fac-
tors, temporal 

trends and potential 
geographic differ-
ences in patients 

with bladder cancer. 
Identify patients at 

high risk for late su-
icide after diagno-

sis.  

SEER 1973-2013 

Patients 
with blad-
der urothe-
lial carci-

noma 

N/A  United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: 
Treatment re-

ceived, marital 
status, cancer 

stage 

HR for su-
icide, OR 

for suicide 

 
 
 
 
 

Overall not reported 

Early year of diagnosis, 
unmarried status, white 
race, elderly age, male 
sex, regional stage, liv-

ing in the Southeast, 
Wester, and Midwest 

US, and not undergoing 
radical cystectomy are 

associated with suicidal 
death among bladder 

cancer patients.  
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Liu [60] 2022 

Estimate the suicide 
risk of patients with 
cancer, as compared 
with that of the gen-
eral US population, 
depending on vari-

ous sociodemo-
graphic factors and 

cancer types 

SEER 1975-2016 
Patients 

with cancer 
US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 
Tumor stage, 

Marital status, 
Insurance status 

Absolute 
excess risk 
estimates, 

SMR 

 
 
 

SMR = 1.45, 95% CI: 
1.42 – 1.49 

 
 

Cancer patients in the 
US experienced a 45% 
increase in suicide risk 
when compared with 

the general population. 

Massa [19] 2017 

Describe the com-
peting causes of 
mortality in the 

head and neck squa-
mous cell carcinoma 

(HNSCC) popula-
tion, compare mor-

tality rates to the 
general population, 

and identify risk 
factors associated 
with death from 
these competing 

causes. 

SEER 2004-2011 

Patients 
with pri-

mary 
HNSCC 

(oral cavity, 
orophar-

ynx, naso-
pharynx, 

hypophar-
ynx, larynx, 
sinonasal) 

US general 
population 

United States 

Sex; Age; Race; 
Other: tumor 

site, tumor 
stage 

Cause of 
death fre-
quencies, 

SMR, 
competing 
mortality 
risk re-

gression 

 
 
 
 
 
 
 
 

Overall not reported 

HNSCC patients in this 
study had death rates 

11.3 times  higher than 
the general population 
for competing causes. 
Chronic obstructive 

pulmonary disease and 
cardiovascular disease 
have high SMRs  and 
also constitute a sub-
stantial proportion of 

deaths. Mortality from 
chronic liver disease 

and suicide were partic-
ularly elevated, ap-

proaching 40 times the 
rates in the general pop-

ulation. 

Johnson [59] 2012 

Characterize suicide 
risk within the first 
year of cancer diag-
nosis to potentially 
identify a clinically 
useful window of 
peak suicide risk 

SEER 1973-2005 

Individuals 
at least 20 
years old 

diagnosed 
with cancer 

N/A United States 

Sex; Age; Race; 
Time; Other: 
Tumor grade, 

tumor 
stage, cause of 

death 

Frequency 
analysis, 
one-way 
ANOVA 

 
 
 

33.2% of suicides oc-
curred within 1 

month 

Cancer patients have an 
increased risk of sui-
cide. This risk peaks 

with the month follow-
ing diagnosis.  
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Zhou [33] 2022 

Investigate the inci-
dence, trend and 

risk factors associ-
ated with suicide 

among patients with 
malignant intracra-

nial tumors 

SEER 1975-2015 

Patients di-
agnosed be-
tween 1975 

and 2016 
with malig-
nant intra-
cranial tu-

mors 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
Urbanization, 
Socioeconomic 
status, Pathol-

ogy, tumor site, 
first malig-

nancy, treat-
ment received 

SMR 

 
 
 
 
 
 

1.90 (95% CI: 1.55 – 
2.30) 

 
 

The suicide mortality 
among patients with 

malignant intracranial 
tumors steadily ele-

vated in the past dec-
ades. Male sex, older 

age, and supratentorial 
location were signifi-
cantly associated with 
risk of suicide, espe-
cially within the first 

year following diagno-
sis. 

Aboumrad 
[71] 

2018 

Identify major areas 
of safety concern in 
oncology and to of-
fer suggestions and 
actions for improve-

ment to prevent 
similar events from 

reoccurring. 

National 
Center 
for Pa-
tient 

Safety 
RCA da-

tabase 

2013-2017 

Patients 
with cancer 
treated at 
VA hospi-

tals 

NA United States 
Other: Harmful 

event type 
Number 

(%) 

 
 
 
 
 
 
 
 

10.5% of events 

There were 48 reported 
oncologic adverse 

events that occurred be-
tween 2013 and 2017, 
the majority of which 

were delays in care, fol-
lowed by chemotherapy 

errors. Suicide com-
posed 10.5% of the 

events, all stemming 
from a lack in coordina-
tion of care, education 

of both the staff and pa-
tient, and communica-

tion. 

Kendal [34] 2012 

Examine factors as-
sociated with sui-

cide and accidental 
deaths among can-

cer patients 

SEER 1973-2007 
Patients 

with can-
cer   

N/A United States 

Sex; Age; Race; 
Time; Other: 
Cancer site, 

marital status, 
cancer stage  

Propor-
tional haz-
ards anal-
ysis, cu-
mulative 
distribu-
tion func-
tion, risk 
ratio for 

death 

 
 
 
 

Overall not reported 

 The major identifiable 
risk factor for suicide 
was male gender. Mi-
nor risk factors for sui-
cide included metasta-
ses, advanced age, and 
respiratory as well as 

head and neck tumors.  
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Yu [35] 2020 

Identify potential 
risk factors related 
to suicide in leuke-

mia patients 

SEER 1975-2017 
Leukemia 
patients  

US general 
population 

United States 

Age; Race; 
Time; Geogra-

phy; Other: 
Leukemia type, 

treatment re-
ceived, primary 
diseases, house-

hold income 

SMR 

 
 
 
 

SMR = 2.16, 95% CI: 
1.85 – 2.47 

Older, white, or male 
patients have a higher 

risk of suicide com-
pared to the general US 

population 

Klaassen [16]  2015 

Use a population-
based cohort to as-

sess the incidence of 
suicide among pa-

tients with genitou-
rinary malignancies 
compared with the 
general US popula-

tion. 

SEER 1988-2010 

Patients 
with pros-
tate, blad-

der, kidney, 
testis, and 
penile can-

cer 

US general 
population 

United States 

Age; Race; 
Other: Marital 
status, cancer 
type, cancer 

grade, disease 
stage, treatment 

received 

SMR, OR 
for factors 
associated 
with sui-

cide 

 
 
 
 
 
 
 
 
 

Overall not reported 

Genitourinary malig-
nancies pose a signifi-

cant risk of suicide, 
with the patients at 

highest risk being those 
with bladder and kid-
ney cancer. Patients 
with prostate cancer 
demonstrated an in-

creased prevalence of 
suicide with increasing 

time from diagnosis, 
and patients with blad-
der cancer appeared to 
have the highest inci-

dence of suicide within 
the first 5 years after di-

agnosis 

Wang [72] 2022 

Describe the distri-
bution of causes of 

death in thyroid 
cancer patients 

SEER  1975-2016 

Thyroid 
cancer pa-
tients with 
an index 

thyroid ma-
lignancy 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
cancer stage at 

diagnosis, treat-
ment received 

non-cancer and 
cancer death 

causes 

SMR, cu-
mulative 
mortality 
rate, an-
nual per-
centage 
change  

 
 
 
 

SMR for non-cancer 
death = 1.59, 95% CI: 

1.56-1.62 

Patients with thyroid 
carcinoma have a 

higher risk of non-can-
cer deaths than the can-

cer-free population 
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Su [39]  2022 

Characterize the 
patterns and risk 
factors for deaths 
from suicides and 

cardiovascular 
events among pa-

tients with multiple 
primary cancers in 
the United States 

SEER 1975-2016 

Patients 
with single 
or multiple 

primary 
cancers, ex-
cluding pa-
tients diag-
nosed only 
by autopsy 
reports or 

death certif-
icates and 
without 

complete 
follow-up 

infor-
mation, in-
cluding age 
at diagno-
sis, follow-
up dura-

tion, or race 

US general 
population 

United 
States  

Sex; Age; Race; 
Time; Geogra-

phy; Other: Me-
dian house-hold 
income, cancer 
stage, surgery 
received, num-
ber of primary 
cancers, cause 

of death  

SMR  

 
 
 
 
 
 
 
 
 
 
 

SMR = 1.89, 95% CI: 
1.76-2.02 

Mortality rates from su-
icide and cardiovascu-
lar diseases among pa-

tients with multiple pri-
mary cancers were sig-
nificantly higher than 
those of patients with 

single primary cancers. 
In addition, patients 
with asynchronous 

multiple primary can-
cers had a higher risk of 
suicide and cardiovas-
cular death than those 
with synchronous mul-
tiple primary cancers 

Osazuwa-Pe-
ters [20] 

2018 

Evaluate differences 
in suicide based on 

gender and HPV-re-
latedness in head-

and neck cancer pa-
tients 

SEER 1973-2014 

Adult pa-
tients with 
squamous 
cell carci-

noma of the 
head and 

neck 

US general 
population 

United States 

Sex; Age; Race; 
Other: Marital 
status, cancer 
stage, number 
of primary tu-
mors, HPV-re-

latedness 

SMR 

 
 
 

Overall not reported 
 

Male HNC survivors 
had significantly 

greater risks of suicide 
than females.  
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Weiner [12] 2021 

(1) Assess contem-
porary, population-

based data for 
causes of death dur-
ing prostate cancer 
survivorship in the 

United States, (2) re-
late these causes to 
time periods after 
the prostate cancer 
diagnosis and pro-
vide results strati-

fied by tumor stage 
and patient charac-

teristics, and (3) 
compare the risk of 
death for each cause 
with the risk in the 
general US popula-

tion 

SEER  2000-2016 

Men diag-
nosed with 

prostate 
cancer as 
their first 
malignant 
neoplasm 

US general 
population 

United States 

Sex; Age; Race; 
Geography; 

Other: Stage of 
disease, marital 

status, treat-
ment modality, 

income 

SMR  

 
 
 
 
 
 
 
 
 

SMR = 0.95, 95% CI: 
0.90 – 1.00 

Among men diagnosed 
with local/regional dis-
ease, deaths from non-
prostate cancer causes 
were 4-fold more fre-

quent (83% vs 17%), but 
these men were overall 
less likely to die of most 

non-prostate cancer 
causes in comparison 

with the general popu-
lation. Men with distant 

disease have an in-
creased risk of death 

from non-prostate can-
cer causes, particularly 

suicide and cardiac 
death. 

Mahdi [28] 2011 

Characterize the sui-
cide rate among 

women with gyne-
cologic cancer in the 

US relative to sui-
cide rates among 

women in the gen-
eral population, and 
to identify patient, 
disease and treat-

ment characteristics 
that are associated 
with particularly 
high suicide rates 

SEER 1988-2007 

Patients 
with gyne-
cologic can-
cer (ovar-

ian, uterine, 
cervical, 
vaginal) 

Women in the 
US general 
population 

United States 

Age; Race; 
Time; Other: 
Cancer site, 

marital status, 
cancer stage, 
treatment re-
ceived, time 

since diagnosis 

SMR 

 
 
 
 
 
 

SMR = 1.4, 95% CI: 1.2 
– 1.7 

Younger age at diagno-
sis, high grade disease, 
and absence of surgical 
intervention were asso-
ciated with higher risk 

of suicide.  
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Alanee [73] 2012 

Determine mortality 
rates due to suicide 
in testis cancer pa-
tients, and to iden-
tify patient and dis-
ease characteristics 
associated with in-
creased risk of sui-

cide 

SEER 1995-2008 
Patients 

with testis 
cancer 

Standardized 
U.S. popula-
tion in 2005 

age 25-44 

United States 

Age; Race; 
Time; Other: 

Cancer subtype, 
marital status 

SMR 

 
 
 
 
 

SMR = 1.2 (95% CI: 
1.1 – 2.1) 

Risk of suicide is in-
creased by 20% in pa-
tients diagnosed with 

testis cancer 

Zhou [24] 2018 

Estimate the trend 
of suicide rate and 
identify the high-

risk group of 
NSCLC patients 

SEER 1973-2013 

Patients di-
agnosed 

with non-
small cell 

lung cancer 
between 

1973-2013 

US general 
Population 

United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: 
Marital status, 
site, grade, his-
tology, stage, 
treatment re-

ceived 

SMR 

 
 
 
 

Overall not reported 

Male, unmarried, and 
elderly patients were at 

higher risk of suicide 
mortality 

Turaga [74] 2011 

Identify the suicide 
rate among patients 
with pancreatic can-
cer, using popula-
tion-based data to 

identify patient, dis-
ease, and therapy 

characteristics asso-
ciated with commis-

sion of suicide 

SEER 1995-2005 

Patients 
with pan-

creatic ade-
nocarci-

noma 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
disease stage, 
treatment re-

ceived 

SMR, 
cause-spe-
cific mor-
tality for 
suicide 

 
 
 
 
 

SMR = 10.8, 95% CI: 
9.2 – 12.7 

 

Male patients with pan-
creatic adenocarci-

noma have a risk of sui-
cide nearly 11 times that 

of the 
general population. Pa-
tients who undergo an 
operative intervention 
are more likely to com-
mit suicide, generally in 
the early postoperative 

period 
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Yang [75] 2022 

Examine the risk of 
suicide among can-
cer survivors who 

developed a second 
malignant neo-

plasm  

SEER 1975-2016 

Patients 
who devel-
oped a sec-
ond malig-
nant neo-

plasm dur-
ing follow-

up 

US general 
population 

United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: Co-
habitation sta-
tus, insurance, 
tumor size and 

grade, treat-
ment modality, 
lifestyle factors, 
site of second 

malignant neo-
plasm 

HR, SMR 

 
 
 
 
 

HR = 1.23, 95% CI: 
1.14 – 1.31 

Compared with either 
patients with only a 
first malignant neo-
plasm or the general 

population, cancer sur-
vivors who received a 
second malignant neo-

plasm diagnosis were at 
increased risk of suicide 

death 

Abdel-Rah-
man [40] 

2019 

Assess the socioeco-
nomic predictors of 
suicide risk among 
cancer patients in 
the United States 

SEER  2000-2010 

Cancer pa-
tients diag-
nosed be-

tween 2000-
2010 

US general 
population 

United States 

Sex; Age; Race; 
Other: Socioeco-

nomic Status, 
tumor site, 
SEER stage, 

marital status, 
ethnicity 

Ob-
served/Ex-
pected ra-
tio for sui-

cide 
among 

cancer pa-
tients 

 
 
 

Overall not reported 

Cancer patients in soci-
oeconomically vulnera-
ble environments have 
higher suicide risk than 

other cancer patients 

Fang [76] 2009 

Explore whether su-
icide and cardiovas-
cular events are af-
fected by a prostate 

cancer diagnosis 

SEER, 
National 

Death 
Index 

1979-2004 
Patients 

with pros-
tate cancer  

US general 
male popula-

tion 
United States 

Age; Race; 
Time; Geogra-

phy; Other: 
Marital status, 

county-level ed-
ucation, county-

level poverty, 
tumor grade, 
tumor stage 

SMR  

 
 
 
 
 

SMR during the first 
year after diagnosis = 
1.4, 95% CI: 1.2 – 1.6 

 

There was an increased 
risk of suicide and car-

diovascular death 
among men who were 
newly diagnosed with 

prostate cancer. The ex-
cess risks were higher 

in periods closer to can-
cer diagnosis 

and in earlier calendar 
years. 

Saad [77] 2020 

Investigate the in-
crease in suicide 

rate associated with 
diagnosis with brain 

cancer 

SEER 2000-2016 

Patients di-
agnosed 

with brain 
cancers 

US general 
population 

United States 

Sex; Age; Race; 
Other: Marital 
status, tumor 

histology 

Observed 
to ex-
pected 

event ra-
tio 

 
 
 

First year ob-
served/expected = 
3.05 (2.04 – 4.37) 

Diagnosis with brain 
cancer is associated 

with an increased risk 
of suicide within the 

first year following di-
agnosis.  
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Sugawara [22] 2016 

Examine the rate of 
suicide in patients 
with gastric cancer 
and to identify fac-
tors associated with 
increased risk of sui-

cide 

SEER 1998-2011 

Patients di-
agnosed 

with gastric 
cancer, and 

who had 
one of the 
following 
histologic 

types: ‘car-
cinoma, not 
otherwise 
specified 

(NOS)’, ‘ad-
enocarci-

noma 
NOS’, ‘ade-

nocarci-
noma intes-
tinal type’, 
‘carcinoma, 

diffuse 
type’, ‘tub-
ular adeno-
carcinoma’, 
‘adenocar-

cinoma 
with mixed 
subtypes’, 
‘papillary 

adenocarci-
noma, 
NOS’, 

‘mixed cell 
adenocarci-

noma’, 
‘mucinous 
adenocarci-

noma’, 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
extent of dis-
ease, tumor 

grade and his-
tology, treat-

ment received 

SMR, inci-
dence rate 

ratios  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SMR = 4.07, 95% CI: 
3.18 – 5.13 

Patients with gastric 
cancer have a higher 

risk of suicide than the 
general US population. 

The rate of suicide is 
highest within the first 
3 months after diagno-

sis. Male sex, White 
race, unmarried status, 
and distant stage dis-

ease are significantly as-
sociated with increased 

risk of suicide. 
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‘mucin-pro-
ducing ade-

nocarci-
noma’, or 

‘signet ring 
cell carci-
noma’, ex-

cluding 
those first 
diagnosed 
at autopsy 

Siracuse [78] 2017 

Determine (1) the 
incidence of suicide 

in patients with 
bone and soft tissue 
cancer, (2) whether 
the incidence of sui-
cide is greater in pa-
tients with bone and 

soft tissue cancer 
than it is in the gen-
eral US population, 
and (3) any demo-
graphic and tumor 
characteristics asso-

ciated with in-
creased suicide inci-

dence 

SEER 1973-2013 

Patients 
with a pri-
mary bone 
or soft tis-
sue tumor  

National Cen-
ter for Health 

Statistics of the 
US Census Bu-
reau through 

SEER 

United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
stage at presen-

tation, years 
since diagnosis, 

treatment re-
ceived, cancer 

site 

SMR  

 
 
 
 
 
 
 
 
 
 
 
 

First 5 years since di-
agnosis SMR = 10.75, 
95% CI: 9.19 – 12.61 

The suicide incidence in 
the population with 
bone and soft tissue 

cancer was more than 
twice that of the general 

US population. Com-
pared with subpopula-
tions examined in other 
studies, the suicide inci-
dence of patients with 
bone and soft tissue 
cancer ranked below 

the incidence of suicide 
in patients with cancer 
of the lung and bron-

chus, stomach, oral cav-
ity and pharynx, larynx, 
and ovary. Higher sui-
cide incidences were 

seen in men, patients of 
white race, patients 

who had cancer of the 
pelvis or vertebral col-

umn, and patients 
within the first 5 years 

of diagnosis. 
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Ma [36] 2021 

Determine the sui-
cide risk among pa-

tients with a pri-
mary solid tumor 
while identifying 

coincident patterns 
with high suicide 

risk according to the 
area-based socioeco-

nomic status. 

SEER 1975-2016 

Patients 
with a pri-
mary solid 

tumor: 
brain, 

breast, colo-
rectum, 

esophagus, 
kidney, lar-
ynx, liver, 
lung/bron-
chus, mela-
noma/skin, 
oral cavity, 
pancreas, 
prostate, 

small intes-
tine, stom-
ach, testis, 
thyroid, 
urinary 
bladder 

N/A United States 

Sex; Age; Race; 
Other: Cancer 

stage, grade, in-
surance status, 
marital status, 
community-

level socioeco-
nomic status 

Cox-pro-
portional 
hazards 
model  

 
 
 
 
 
 
 
 
 
 

Overall not reported 

The risk of suicide 
death was significantly 
higher among adult pa-

tients with a primary 
solid tumor who were 
older, male, white, had 

not received active 
treatment, had no insur-
ance, had high levels of 

cancer severity, and 
were unmarried. 

Chen [37] 2020 

Calculate the sui-
cide rate and stand-
ardized mortality 

ratios and potential 
risk factors associ-
ated with suicide 

among hepatocellu-
lar carcinoma pa-

tients.  

SEER 1975-2016 

Patients 
with hepa-
tocellular 
carcinoma 

US general 
Population 

United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: 
Marital status, 
Cancer stage, 
cancer treat-

ments received 

Suicide 
rate (# ob-
served per 

100,000 
person 
years), 
SMR 

 
 
 
 
 

SMR = 2.26, 95% CI: 
1.78 – 2.84 

Suicide rate among 
hepatocellular carci-
noma patients was 

higher than in the gen-
eral population. Earlier 
year of diagnosis, male 
sex, older age of diag-
nosis, white race were 
predictors of suicide.  
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Horn [79] 2020 

Assess the risk of 
death from a pri-

mary cancer diagno-
sis versus compet-
ing causes of death 
and characterize the 
relative risk of death 
after a pediatric can-
cer diagnosis versus 
the general popula-

tion 

SEER 1980-2015 

Pediatric 
patients di-

agnosed 
with cancer 

US general 
population 

United States 
Sex; Age; Race; 

Time; Other: 
Cause of death 

Risk of 
death by 

cause, 
SMR 

 
 
 
 
 
 
 
 
 
 

Overall not reported 

The risk of mortality for 
pediatric patients with 

cancer was significantly 
higher than the risk for 
the general population 
and certain noncancer-
ous causes of mortality 
presented a particularly 

increased risk. The 
SMRs for all causes of 
death were generally 

highest within the first 
5 years after diagnosis, 
although the risks re-

mained significantly in-
creased up to 30 years 
after the initial diagno-
sis, in particular for car-
diovascular disease, su-
icide, infections, and ac-

cidents 

Chen [10] 2021 

Measure suicide 
rates and standard-
ized mortality rates 
among esophageal 
cancer patients in 

comparison with the 
United States gen-

eral population and 
recognize underly-
ing factors associ-
ated with suicide  

SEER 1975-2016 
Esophageal 
cancer pa-

tients 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 
Primary site 

(within esopha-
gus), histologic 
grade, marital 
status, SEER 
disease stage, 
treatments re-

ceived, survival 
months post-di-

agnosis 

SMR 

 
 
 
 
 
 

SMR = 5.45, 95% CI: 
4.66 – 6.35 

Suicide rates among pa-
tients with esophageal 

cancer were greater 
than in the general U.S. 
population, especially 
in men, older people, 

and patients not receiv-
ing chemotherapy or 

surgery.  
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Yu [30] 2012 

Study non–cancer-
related mortality 

rates over time and 
examine the possi-
ble causes for sev-

eral major deaths in 
patients with oral 

cavity and oropha-
ryngeal cancer 

SEER 1973-2007 

Patients 
with pri-
mary ma-

lignant oral 
cavity and 
oropharyn-
geal cancer 

N/A United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
tumor stage, 
treatment re-
ceived, tumor 
site, ethnicity  

SMR, risk 
ratios  

 
 
 
 
 

SMR = 7.8, 95% CI: 
4.6 – 12.4 

Suicide rates among pa-
tients with oral cavity 

and oropharyngeal can-
cer have significantly 

increased over the past 
3 decades. 

Gaitanidis [26] 2017 

Identify the trends 
in the incidence of 
suicide mortality 

among breast cancer 
in the United States 
over the past dec-

ades and associated 
risk factors 

SEER 1973-2013 

Patients 
with a 

breast can-
cer diagno-

sis who 
died of any 

cause 

N/A United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: 
Marital status, 
treatment re-
ceived, cancer 
grade, cancer 
stage, cancer 

type, time since 
diagnosis 

Chi-
Squared, 

Multivari-
able lo-

gistic re-
gression 

 
 
 
 
 

Overall not reported 

Younger age, male sex, 
nonwhite-nonblack 
race, single or sepa-
rated/divorced/wid-
owed marital status, 

cancer-directed surgery, 
lower tumor grade, ear-
lier disease stage, pro-

gesterone receptor posi-
tivity, and shorter pe-

riod elapsed from diag-
nosis were independent 
risk factors for commit-

ting suicide.  

Shen [80] 2020 

To define the sui-
cide rate and ex-

plore potential risk 
factors related to su-

icide in patients 
with Kaposi's Sar-

coma by using SEER 
database 

SEER 1980-2016 

Patients 
with Kapo-

si's Sar-
coma older 

than 18 
years from 
the SEER 
database 

(1980–2016) 

US general 
population. 

United States 

Sex; Age; Race; 
Other: Year of 

diagnosis 
Marital status 

Tumor risk clas-
sification 

 surgery (yes, 
no, unknown) 
 radiotherapy 
(yes, no, un-

known) 
 chemotherapy 

(yes, no/un-
known)  

 SMR  

 
 
 
 
 
 
 

SMR = 7.64, 95% CI: 
6.28 – 9.21  

There is a higher sui-
cide rate in Kaposi's 

sarcoma patients than 
the general population. 

Black race, advanced 
age of diagnosis, and 
chemotherapy were 
protective factors for 

suicide among Kaposi's 
sarcoma patients. 
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Ma [9] 2022 

Determine the sui-
cide rate of pancre-
atic cancer patients 
from 2000 to 2018 in 
the U.S., compared 

with the general 
population in differ-

ent demographic 
and clinicopatholog-

ical subgroups, 
identify factors that 
potentially increase 

suicide risk, and 
provide research ev-
idence for reducing 
the risk of suicide in 
patients with pan-

creatic cancer. 

SEER 2000-2018 

Patients 
with pan-

creatic can-
cer 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 
Cancer type, 
cancer stage, 
treatment re-

ceived 

Suicide 
rates (# 

observed 
per 

100,000 
person-
years), 
SMR 

 
 
 
 
 
 
 
 

SMR = 6.43, 95% CI: 
5.49 – 7.37 

Patients with pancreatic 
cancer had an elevated 

risk of suicide com-
pared to the general US 
population. Male sex, 
white race, unmarried 

status, and diagnosis of 
pancreatic adenocarci-
noma was associated 

with higher risk of sui-
cide, while cancer-di-

rected surgery and 
chemotherapy were as-

sociated with lower 
risk.  

Aboumrad 
[71] 

2018 

Gain a better under-
standing of health 
system factors that 
may contribute to 
suicide in patients 
with cancer and 

identify potential 
strategies for care 
teams to address 

this using root cause 
analysis method for 

adverse events 

National 
Center 
for Pa-
tient 

Safety 
Root 

Cause 
Analysis 
database 

2002-2017 

Patients 
with cancer 
treated in 
the Veter-
ans Health 

Admin-
istration 

N/A United States 

Sex; Age; Other: 
stage in care, 
cancer type, 
pre-existing 

mental health 
problems, 

health compli-
cations, stress-
ors, time since 

last medical 
visit, location of 
last visit, type of 
last visit, mental 
health referral 
status, method 

of suicide 

Root 
cause of 
suicide  

 
 
 
 
 
 
 
 

Overall not reported 

The majority of suicides 
occurred within 7 days 
since the last medical 

visit, the main primary 
cancer types were pros-
tate and lung, the main 

suicide method was 
firearm, suicides hap-

pened during palliative 
care or upon diagnosis, 
most patients were not 

referred to mental 
health services 
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Barnes [81]  2022 

Assess whether in-
dividuals with a 

childhood cancer di-
agnosis are at in-

creased risk for sui-
cide with an empha-

sis on potential 
changes in suicide 

risk by attained age, 
and examine associ-
ations between soci-
odemographic and 

cancer diagnosis 
risk factors and the 

risk of suicide 

SEER 1975-2016 

Individuals 
diagnosed 
with a first 

primary 
malignancy 
at the ages 
of 0 to 19 

years 

US general 
population 

United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: Eth-
nicity, cancer 

site, stage at di-
agnosis 

SMR  

 
 
 

 
 

Overall SMR = 1.14, 
95% CI: 0.91 – 1.43. 
Beyond 28 years: 

SMR = 1.40, 95% CI: 
1.02 – 1.87  

There may be a signifi-
cantly elevated risk of 
suicide for long-term 
survivors of a child-

hood cancer diagnosis 

Guo [82]  2019 

Characterize the sui-
cide rates and SMRs 
among kidney can-

cer patients and 
identify the poten-

tial risk factors rele-
vant to suicide 

based on the SEER 
database 

SEER 1973-2015 

People di-
agnosed 

with kidney 
cancer 

US general 
population  

United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
cancer stage, 

cancer subtype, 
treatment re-

ceived 

SMR  

 
 
 
 
 

SMR = 1.83, 95% CI: 
1.59 – 2.10 

 
 

Patients with kidney 
cancer had an increased 

risk of suicide com-
pared to the general US 
population. Earlier year 
of diagnosis, black race, 
higher histologic grade, 
and cancer-directed sur-

gery not performed 
were significant predic-

tors of suicide.  
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Urban [25] 2013 

Explore whether de-
mographic, disease, 
and treatment varia-
bles can be used to 
identify subgroups 

of patients with 
lung cancer with 

differing risks of su-
icide in a large, US 
cohort of patients 
with lung cancer 

SEER 1973-2009 

All patients 
with cancer 
with malig-
nant behav-

ior of the 
lung and 
bronchus, 
excluding 

cases where 
the age was 
not known 
or the his-
tology was 

not compat-
ible with ei-
ther a lung 
cancer pri-

mary or 
mesotheli-

oma 

US general 
population 

United 
States  

Sex; Age; Race; 
Time; Geogra-

phy; Other: 
Treatment re-

ceived, poverty 
and education 
levels, marital 

status, primary 
tumors (single 
vs. multiple), 
cancer stage, 
type of lung 

cancer 

SMR 

 
 
 
 
 
 
 
 
 
 

SMR = 4.95, 95% CI: 
4.68 – 5.24 

All patients with lung 
cancer have an excess 

risk of suicide immedi-
ately after diagnosis. 

However, while those 
with poorer prognoses 

have a greater risk. 

Guo [83] 2022 

Establish an associa-
tion between causes 

of death and de-
mographics in pros-
tate cancer and com-
pare risk of causes 
of death with the 

general US popula-
tion 

SEER 2000-2016 
Patients 

with pros-
tate cancer 

US general 
population 

United States 

Age; Race; 
Time; Other: 
Cancer stage 
and grade, 

treatment re-
ceived, survival 

time 

SMR 

 
 
 
 
 
 
 

SMR = 0:97, 95% CI: 
0:92 − 1:02  

The risk of death from 
non-cancer causes 

within 5 years of pros-
tate cancer diagnosis 

was significantly higher 
for infectious diseases, 

septicemia, and suicide. 
However, the overall 
risk of suicide death 

was not different 
among prostate cancer 

patients as compared to 
the general US popula-

tion 
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Saad [77] 2019 

Assess the risk of 
suicide within the 

first year after a can-
cer diagnosis, to de-
termine whether the 
incidence of suicide 
in patients with can-

cer is greater than 
the incidence in the 
normal population 

in the United States, 
and to determine 

whether there is any 
association between 
demographics or tu-
mor characteristics 
and suicidal inci-

dence 

SEER 2000-2014 
Patients 

with can-
cer  

US general 
population 

United States 

Sex; Age; Race; 
Other: Marital 
status, stage, 

cancer site, can-
cer type 

Ob-
served/ex-
pected ra-
tio for sui-

cide  

 
 
 
 
 
 
 
 

O/E = 2.52, 95% CI: 
2.39 – 2.64 

The risk of suicide in-
creases significantly 

within the first year af-
ter a diagnosis of cancer 
in comparison with the 
general population. The 
risk of suicide is specifi-
cally higher after a di-
agnosis of pancreatic, 

lung, or colorectal can-
cer, whereas a diagnosis 

of breast or prostate 
cancer does not result in 

an increased suicide 
risk.  

Anderson [84] 2018 

Investigate suicide 
rates among pa-

tients with cancers 
of the digestive sys-
tem compared to the 
general population 

and examine 
whether suicide 

rates are higher in 
subgroups by site, 

stage, time since di-
agnose, patient 
characteristics 

SEER 2000-2014 

Patients 
with diges-
tive system 

tumors: 
esophagus, 
colon, rec-
tum, liver, 
pancreas, 
stomach, 

other 

U.S. general 
population 

United States 

Sex; Age; Race; 
Other: Cancer 

site, marital sta-
tus, Stage, Sur-
gical treatment 

SMR  

 
 
 
 
 
 

SMR=1.91, 95% CI: 
1.79 - 2.04 

All cancer sites had sig-
nificantly higher suicide 

rates than the general 
population. The highest 
standardized mortality 
ratios were for esopha-
geal, pancreatic, stom-
ach, and liver cancers.  
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Yang [85] 2019 

To identify the inci-
dence of and risk 
factors for suicide 

death in male geni-
tal-system cancer 

patients in the 
United States. 

SEER 2004-2015 

Male geni-
tal-system 

cancer 
(MSGC)  
patients 

older than 
18, exclud-
ing cases 
without a 
diagnosis, 
or micro-

scopic con-
firmation, 
only with 
autopsy 

findings, or 
incomplete 
variables 

N/A United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
primary site, 
cancer stage, 
treatment re-
ceived, insur-

ance status 

Univariate 
and multi-
variate lo-
gistic re-
gression 
models 

 
 
 
 
 
 
 
 

Overall not reported 

MGSC patients of 
younger age, being un-

married, being DSW 
(divorced, separated, or 
widowed), and no/un-
known surgery signifi-

cantly increased the risk 
of suicide death. Im-
portantly, a time of<1 

year after the diagnosis 
was related to an in-

creased risk of suicide 
death 

Chen [86] 2022 

Determine the rela-
tive risk of suicide 

and accidental 
deaths among ovar-
ian cancer patients 
compared with the 
general population 
and to identify de-
mographic and tu-
mor-related charac-
teristics that are as-
sociated with a par-
ticularly high risk of 

suicide and acci-
dental deaths 

among ovarian can-
cer patients. 

SEER 1973-2016 

Patients 
with pri-

mary ovar-
ian cancer 

US general 
population 

United States 

Age; Race; 
Time; Geogra-

phy; Other: Ed-
ucation, income, 

tumor grade, 
stage, treatment 

received 

Relative 
risk for 

death by 
suicide or 
accidental 

death 

 
 
 
 
 
 
 
 

SMR = 1.86, 95% CI: 
1.54 – 2.25 

Risk of suicide and acci-
dental death was higher 

among women with 
ovarian cancers com-

pared with the general 
US population 
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Rahouma [31] 2018 

Analyze suicide 
rates among cancer 

patients in the 
United States rela-
tive to the general 

US population, aim-
ing to classify types 
of cancers according 

to the risk of sui-
cide, in order to 

help prioritize the 
implementation of 
survivorship plans 

and to guide discus-
sion and counselling 

of patients. 

SEER 
  

2018 

Cancer pa-
tients diag-
nosed be-

tween 1973 
and 2013 

US general 
population 

United States Sex; Age; Race SMR 

 
 
 
 
 
 
 
 

SMR = 1.57, 95% CI: 
1.53 – 1.61  

The highest suicide risk 
was observed in pa-

tients with lung cancer, 
followed by colorectal, 

breast, and prostate 
cancer.  

Samawi [87] 2017 

Examine the inci-
dence and predic-
tors of suicide for 

patients with rectal 
cancer and with co-

lon cancer. 

SEER 1973-2009 

Adult pa-
tients with 
confirmed 

adenocarci-
noma of the 

colon or 
rectum dur-

ing 1973–
2009 

 United States 

Sex; Age; Race; 
Other:  marital 
status (single, 

married, or un-
known status 
 primary tu-

mour site (colon 
vs. rectum), 

stage at diagno-
sis (local or re-
gional vs. dis-

tant), number of 
primary tu-

mours,  
whether sur-

gery to the pri-
mary site was 

performed. 

Kaplan–
Meier sur-
vival anal-
ysis, mul-
tivariate 
adjusted 
Cox pro-
portional 
hazards 

regression 
were used 

 
 
 
 
 
 
 
 
 

HR = 1.05, 95% CI: 
0.83 – 1.33 

The suicide risk in CRC 
patients is low (<0.2%), 
and no difference was 

found based on location 
of the primary tumor. 

Sex, age, distance 
spread of disease, and 
intact primary tumor 
were the main predic-
tors of suicide among 

CRC patients. 
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Zhang [88] 2021 

Develop and vali-
date a risk assess-

ment model to pre-
dict the probability 
of suicide within 5 

years after the diag-
nosis of lung cancer 

SEER 2007-2016 

Lung can-
cer patients 
diagnosed 
between 

2007 to 2016

US general 
population 

United States 

Sex; Age; Other: 
marital status, 
grade, histol-

ogy, stage, 
treatment re-

ceived 

Nomo-
gram, risk 

matrix 

 
 
 
 
 

C-index = 0.77 

Demographic infor-
mation such as sex and 
marital status, and clini-
cal factors including tu-
mour grade and treat-

ment history of surgery, 
radiation and chemo-

therapy were important 
predictors of suicide 

risk.  

Yu [89] 2021 

Determine whether 
patients with pri-
mary malignant 

bone tumors are at a 
higher risk of sui-

cide and accidental 
death than the gen-
eral population and 
identify the demo-
graphic and tumor-
related characteris-
tics and type of sur-
gery associated with 
a higher risk of sui-
cide and accidental 
death among these 

patients 

SEER 1973-1975 

Patients 
with pri-
mary ma-

lignant 
bone tu-

mors diag-
nosed be-

tween 1973 
to 1975 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 
Primary site, 
clinical stage 

SMR 

 
 
 
 
 
 
 
 

SMR = 2.17, 95% CI: 
1.80-2.62 

Patients with primary 
malignant bone tumors 
had a higher risk of sui-

cide and accidental 
death than the general 

population in the 
United States 

Osazuwa-Pe-
ters [90] 

2021 

To evaluate whether 
the risk of suicide 

among patients with 
HNC differs by ru-

ral vs. urban or met-
ropolitan residence 

status 

SEER 2000-2016 

Patients 
with head-
and-neck 
cancer  

US general 
population 

United States 

Sex; Age; Race; 
Geography; 

Other: Cancer 
site, marital sta-

tus, county-
level income, 

county-level ed-
ucation level, 
cancer stage  

SMR  

 
 
 
 

Overall not reported 

Suicide incidence is ele-
vated for patients with 
head-and-neck cancer, 

particularly those living 
in rural areas  
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Dalela [91] 2015 

Delineate the demo-
graphic and tumor-
related factors that 
impact the procliv-

ity of suicide and ac-
cidental death in 

American men with 
prostate cancer 

SEER 1988-2010 

Men diag-
nosed with 
adenocarci-
noma of the 

prostate 

Men with 
other solid 

cancers 
United States 

Age; Race; 
Time; Geogra-

phy; Other: 
Time to suicide 
since diagnosis, 
type of primary 
treatment, de-

finitive primary 
treatment, stage 

at diagnosis, 
marital status, 

county-level ed-
ucational attain-

ment, county-
level family in-

come 

Risk of su-
icidal and 
accidental 

death  

 
 
 
 
 

ARR = 3.98, 95% CI: 
3.02 – 5.23 

Men diagnosed with 
prostate cancer have a 

significantly higher risk 
of suicidal and acci-

dental death within the 
first year of diagnosis 

than their counterparts 
diagnosed with other 

solid cancers. 

Barnes [81] 2022 

Determine whether 
adoption of the Af-
fordable Care Act 

was associated with 
suicide incidence in 
patients with cancer 
in the USA and iso-
late the association 

between state Medi-
caid expansions and 

suicide incidence. 

SEER 2011-2016 
Patients di-

agnosed 
with cancer 

18-64 year old 
patients vs. 65-
74 year old pa-
tients, patients 

in Medicaid 
expansion vs. 

non-expansion 
states 

United States 

Sex; Age; Race; 
Other: Resi-

dence (metro-
politan vs. non-
metropolitan), 
County-level 

education, 
County-level in-

come,  

Cumula-
tive sui-
cide inci-

dence 
within 1 
year of 

cancer di-
agnosis 

 
 
 
 
 
 

Pre-ACA: Adjusted 
change = -6.14, 95% 

CI: -13.48 – 1.19  

There was no signifi-
cant change in the inci-
dence of suicide for 18–

64-year-old patients 
with cancer after 2014, 
even in Medicaid ex-
pansion states. How-

ever, there was a signif-
icant decrease in suicide 

incidence after 2014 
among 55–64-year-old 
patients with cancer. 
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Kam [18] 2015 

Examine suicide 
rates among pa-

tients with cancers 
of the head and 

neck 

SEER 1973-2011 

Patients 
with head 
and neck 

cancer: na-
sal cavity, 
nasal si-

nuses, na-
sopharynx, 
oral cavity, 

orophar-
ynx, sali-

vary 
glands, hy-
popharynx, 
larynx, thy-
roid gland 

US general 
population 

United States 

Sex; Race; Time; 
Other: Treat-

ment received, 
cancer stage, 

cancer site 

Suicide 
rate, SMR 

 
 
 
 
 
 
 
 

SMR = 3.21, 95% CI: 
2.18 – 4.23 

Suicide rates among pa-
tients with head and 

neck cancer are signifi-
cantly higher than that 
of the general popula-
tion. In particular, pa-
tients with hypopha-
ryngeal and laryngeal 
cancer are at highest 

risk 

Han [29] 2021 

Examine trends in 
cancer-related sui-

cides in comparison 
to trends in overall 

suicides and by 
high-risk subpopu-
lations, including 

older, male, and ru-
ral residents 

CDC 
WON-
DER 

1999-2018 
Cancer pa-

tients  
Overall suicide 

rate 
United States 

Sex; Age; Race; 
Time; Geogra-

phy; Other: Co-
contributing 

causes (mental 
health, heart 

disease) 

Age-ad-
justed 

cancer-re-
lated sui-
cide rate 

 
 
 
 

AAPC = -2.8 %, 95% 
CI: -3.5%– 2.1% 

There was a decreasing 
trend of cancer-related 

suicide, in contrast to an 
increasing rate of over-
all suicides. The largest 
declines were among 
high-risk populations 
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Suk [8] 2021 

To examine whether 
the risks and pat-

terns of suicide mor-
tality among people 
with a cancer diag-
nosis differ by US 

county-level median 
income and rural or 

urban status 

SEER  2000-2016 

People di-
agnosed 

with a first 
primary 

malignant 
tumor, ex-

cluding 
those diag-
nosed from 
death certif-
icates or au-
topsy and if 
ages at the 
times of di-

agnosis 
were un-
known  

Mortality data 
from the US 

National Cen-
ter for Health 

Statistics 

United 
States  

Sex; Age; Race; 
Time; Geogra-

phy; Other: Eth-
nicity, county-
level rural and 
urban status, 

county-level in-
come, educa-
tional level at-
tainment, un-
employment 
rate, and per-

centage of black 
residents  

SMR  

 
 
 
 
 
 
 
 

SMR = 1.41, 95% CI: 
1.38 – 1.44 

There is higher suicide 
mortality following can-

cer diagnosis among 
people living in lower-
income and rural coun-

ties.  

Osazuwa-Pe-
ters [20] 

2018 

Examine mortality 
rates from suicide 

among survivors of 
head-and-and neck 
cancer and among 
survivors of cancer 
of other common 
sites, and to com-

pare the risk of sui-
cide among head-
and-neck cancer 

survivors with the 
risk among survi-

vors of other cancers

SEER 2000-2014 

Patients 
with a first 

primary 
malignancy 
of the head 
and neck 

Survivors of 
other common 
cancers besides 
head-and-neck 

cancer 

United States 

Sex; Age; Race; 
Other: Cancer 

site, marital sta-
tus, cancer stage 

Adjusted 
Risk Ratio 

 
 
 
 
 
 

ARR = 1.97, 95% CI: 
1.77 – 2.19 

Suicide risk was ele-
vated in survivors of 

head-and-neck cancer 
compared with survi-

vors of other major can-
cers 

Zhou [50] 2019 

Analyze the neces-
sity to separate ado-
lescent and young 
adult cancer pa-

tients as a special 
group to identify 
high risk patients 

SEER 1973-2015 

Patients 
with solid 
malignan-

cies 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 
Cancer type, 

marital status, 
tumor stage, 
treatment re-

ceived 

SMR 

 
 
 

Overall not reported 

Male sex, white race, 
unmarried status, ear-

lier stage and later time 
from cancer diagnosis 
are suicide risk factors 
for both AYA and all-
age cancer patients. 
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Jayakrishnan 
[92] 

2015 

 Understand the ef-
fect of surgical mor-
bidity on risk of sui-
cide among patients 

with solid tumors 
and to examine the 

impact of cancer 
prognosis on this in-

teraction. 

SEER 2004-2011 

Patients di-
agnosed 

with stage 
II-III cancer 
undergoing 

curative 
surgery 

US general 
population 

United States 

Sex; Age; Race; 
Other: Cancer 
type, surgical 

morbidity, can-
cer prognosis, 
marital status 

Incidence 
rates, 

odds ra-
tios, and 

hazard ra-
tios for su-

icide 

 
 
 
 

Incidence rate = 
16.58, 95% CI: 14.54 – 

18.82 

Patients undergoing 
surgeries of high mor-

bidity are more likely to 
commit suicide even af-

ter adjusting for the 
prognosis of disease. 

Single, elderly men un-
dergoing such surgeries 
are particularly vulner-

able.  

Heynemann 
[93] 

2021 

Investigate clinical 
and demographic 
factors associated 
with death by sui-

cide among adoles-
cents and young 

adults with cancer 
compared to US 

population norma-
tive data and other 

adolescents and 
young adult indi-

viduals with cancer 

SEER 1975-2016 

Adoles-
cents and 

young 
adults (15-
39 years) 

with cancer 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 
Cancer site, 

treatment re-
ceived, cancer 
grade, cancer 
stage, number 
of primary tu-
mors, relation-

ship status 

SMR, 
odds ra-

tios 

 
 
 
 
 
 

SMR = 34.1, 95% CI: 
31.4–36.9. 

Adolescents and young 
adults with cancer were 

34 times more likely 
than the general popu-
lation to have died by 

suicide. 

Yang [94] 2021 

Characterize suicide 
mortality among ad-
olescent and young 

adult (AYA) pa-
tients in the US and 
identify risk factors 

associated with a 
higher risk of sui-

cide 

SEER  1973-2015 

AYAs and 
older adults 

with can-
cer  

US general 
AYA popula-

tion 
United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
stage of cancer, 

cancer site, 
cause of death, 
number of pri-
mary tumors 

SMR  

 
 
 
 

SMR = 1.234, 95% CI: 
1.159 – 1.313 

The incidence of suicide 
in AYA patients with 
cancer in the US was 
approximately 23.4% 

higher than that of the 
general US population 
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Pham [95] 2018 

Assess incidence of 
suicide in patients 
with colon and rec-

tal malignancies, 
while expounding 
upon demograph-

ical, clinical, and di-
agnostic factors as-
sociated with sui-
cide in this patient 

population 

SEER 1988-2010 

Patients di-
agnosed 

with colon 
and rectal 
malignan-

cies  

WISQARS United States 

Sex; Age; Race; 
Other: Income, 
marital status, 

and clinical var-
iables 

Contin-
gency ta-
bles, mor-
tality ra-
tios, and 
odds ra-

tios 

 
 
 
 
 
 
 
 
 
 

OR = 1.53, 95% CI: 
1.13 – 1.33 

Race and gender appear 
to influence suicide 

rates in patients with 
colorectal cancer. Fe-
males with colorectal 
cancer demonstrated 
approximately four 

times the suicide rate of 
the gender-matched 
population. Also, the 

research indicates that 
suicide incidence is a 

factor in this diagnosis 
without preference for 
stage or sub-type. The 

increased suicide risk in 
patients with CRC does 
not seem to be associ-

ated with poor progno-
sis or likelihood of mor-

tality.   

Fu [96] 2021 

Examine the suicide 
rates among child-
hood cancer survi-
vors in the US and 

to determine charac-
teristics that are as-

sociated with higher 
suicide risk, as well 
as the trend of sui-
cide rates over age 

and years after diag-
nosis 

SEER 1975-2016 
Survivors 

of pediatric 
cancer 

N/A United States 

Sex; Age; Race; 
Time; Other: 

Median house-
hold income, 
Normalized 

cost-of-living 
index, Cancer 

site, Surgery re-
ceived (yes or 

no) 

Frequency 
of suicide 

death 

 
 
 
 
 
 

Overall not reported 

Most suicides occurred 
after the age of 15. Sui-
cide was particularly a 
problem for survivors 
with thyroid cancer. 
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Bowden [21] 2017 

Examine suicide in-
cidence and associ-
ated factors in gas-
tric cancer patients  

SEER 1973-2013 
Gastric can-
cer patients 

US general 
population 

United States 
Sex; Age; Race; 

Other: Time 
since diagnosis 

SMR  

 
 
 
 

 
SMR = 3.21, 95% CI: 

2.80-3.67 

Patients with gastric 
cancer have a higher 
rate of suicide com-
pared to the general 

U.S. population. Female 
gender, White race, age 
≤39 years, and age 70–
79 years are factors as-
sociated with increased 

risk of suicide in pa-
tients with gastric can-

cer. 

Simpson [97] 2018 

Investigate the risk 
of suicide in pa-

tients with penile 
cancer 

SEER 1973-2013 
Patients 

with penile 
cancer 

US general 
population 

United States 

Age; Race; 
Other: Marital 
status, tumor 
grade, treat-

ment received 

SMR, sui-
cide rates 
(number 

of sui-
cides/per-
son-years 

of sur-
vival) 

 
SMR = 1.58, 95% CI: 

1.18-2.11 Penile cancer does in-
crease the risk for sui-
cide compared with 

age-adjusted controls 

Du [38]  2021 

Examine the associ-
ation between insur-
ance status and risk 
of suicide mortality 
in cancer patients 

SEER 2007-2016 
Patients 

with cancer 

Insured vs. 
Any Medicaid 
vs. Uninsured 

United States 

Sex; Age; Race; 
Time; Other: 
Cancer type, 

county-level in-
come, county-

level unemploy-
ment rate, 

county-level ed-
ucation, cancer 
stage, marital 

status 

Risk of su-
icide 
death 

 
 
 
 

Overall not reported 
Uninsured patients 
with cancer have a 

greater risk of suicide 
mortality than insured 

patients 
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Elshanbary 
[23] 

2021 

Identify the risk fac-
tors for suicide in 

patients with gastric 
adenocarcinoma 

SEER 1975-2016 

Patients 
with gastric 
adenocarci-

noma 

US general 
population 

United States 

Sex; Age; Race; 
Other: Marital 
status, primary 

cancer site, 
treatment re-
ceived, cancer 

stage, insurance 
status 

SMR  

 
 
 
 

Overall not reported 

The risk of suicide mor-
tality was higher among 
gastric adenocarcinoma 
patients than in the gen-
eral US population. The 

risk of suicide was 
lower in female and 

Black patients 

Zaorsky [98] 2016 

Characterize the 
causes of death 

among cancer pa-
tients in the United 
States as a function 

of calendar year, pa-
tient age, and time 

after diagnosis. 

SEER 1973-2012 

Cancer pa-
tients diag-
nosed be-

tween 1973 
to 2012 

US general 
population 

United States 
Age; Time; 

Other: Cancer 
type 

SMR 

 
 
 
 
 
 
 

Overall not reported 

Among the patients dy-
ing from suicide and 
self-inflicted injury, 
those with lung and 
bronchus cancer had 
the highest Standard-
ized Mortality Ratio 

within the first year, fol-
lowed by breast cancer 
and testis cancer. Testis 
cancer patients, how-
ever, had the highest 

persistent risk of suicide 
and self-inflicted injury. 

Zaorsky [4] 2019 

Identify cancer pa-
tients at the highest 
risk of suicide com-
pared to the general 

population and 
other cancer pa-

tients. 

SEER 1973-2014 

Cancer pa-
tients diag-
nosed be-

tween 1973-
2014 

US general 
population 

United States 

Sex; Age; Race; 
Time; Other: 

Marital status, 
cancer stage, 

surgery status 

SMR 

 
 
 
 
 
 

SMR = 4.44, 95% CI: 
4.33 – 4.55 

Elderly, white, unmar-
ried males with local-

ized disease are at high-
est risk vs other cancer 
patients. Among those 
diagnosed at < 50 years 
of age, the plurality of 

suicides are from hema-
tologic and testicular 
tumors; if > 50, from 

prostate, lung, and colo-
rectal cancer patients. 

 


