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Abstract
Purpose We aimed to estimate suicide risk among colorectal cancer patients in the country showing the highest suicide rates
among developed countries.
Methods Patients with colorectal cancer diagnosed between 1998 and 2012 were identified from the Lithuanian Cancer Registry.
Standardised mortality ratios (SMRs) for suicide were calculated for patients diagnosed with cancer in Lithuania, relative to
suicide rates in the general population.
Results Twenty thousand seven hundred sixty-five primary colorectal cancer cases diagnosed between 1998 and 2012 were
extracted from the database. Among 19,409 first primary colorectal cancer patients, we identified 67 suicides and the expected
number of suicides calculated from general population was 41.4 in this cohort, resulting in an SMR of 1.62 for both sexes (95%
CI, 1.27–2.06). A higher suicide risk was found for women (SMR 2.15; 95% CI 1.35–3.41), than for men (SMR 1.48; 95% CI
1.12–1.96). The suicide risk was almost twice higher in patients 60 and older, with highest increase in the oldest patients (SMR
2.12, 95% CI 1.01–4.46). The risk of suicide was not significantly elevated in colorectal cancer patients with localised tumours,
but there was a fourfold increase in risk in patients with stage IV tumours. Compared with the general population, the risk of
suicide among colorectal cancer patients was four times higher during the first 3 months after diagnosis and decreased thereafter.
Conclusions The patients with colorectal cancer have a higher rate of suicide compared with the general Lithuanian population.
Sex, age, advanced rectal cancer and distant spread of disease were the main predictors of suicide among colorectal cancer
patients.
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Introduction

Over 1.8 million new colorectal cancer cases and 881,000
deaths are estimated to occur in 2018, accounting for
about 1 in 10 cancer cases and deaths [1]. The incidence
of colorectal cancer is increasing in certain countries
where risk has been historically low, most notably in eco-
nomically transitioning Eastern European countries, in-
cluding Lithuania [2]. In Lithuania, 5-year overall

survival rate has increased from 55.4 up to 63.4% in
2005 and 2010 [3].

Registry-based studies suggest an increased risk of suicide
among cancer patients world-wide and in Lithuania [4–6].

Lithuania is among the highest rates of suicides—age
standardised suicide rate was 25.7 for both sexes, and it comes
to even 47.5 in male sex in 2016 (http://apps.who.int/gho/
data/node.main.MHSUICIDEASDR?lang=en). The suicide
rate has declined over the past few years from 30.41 suicides
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per population of 100,000 in 2015 to 26 last year (https://osp.
stat.gov.lt/). In particular, it is important to explore whether
suicide risk is affected by a cancer diagnosis among colorectal
cancer patients in Lithuania in relation sociodemographic
groups, anatomic cancer sites, tumour characteristics and
time since diagnosis.

To our knowledge, there are only three studies assessing
predictors of suicide in colorectal cancer specifically [6–8].

Patients and methods

In total, 20,765 primary colorectal cancer cases diagnosed
between 1998 and 2012 were extracted from the Cancer
Registry database. Patients for whom the recorded date of
diagnosis was the same as the date of death (1341 (%) of all
cases), cases lost to follow-up (11 (%) of all cases) and pa-
tients with missing information on cause of death (4 (0.03%)
of all deaths) were not included. Finally, 19,409 first primary
colorectal cancer cases (9504 among men and 9905 among
women) were included in the analysis, contributing to
85,505.6 person-years (39,551.3 and 45,954.3 for females
and males, respectively). Available data for this analysis in-
cluded sex, age, date of diagnosis and date of death, underly-
ing cause of death, cancer site and tumour stage. Patients were
identified using International Classification of Diseases (ICD–
10 codes C18–C21) for primary colorectal cancer topography
(disease). The mortality codes for suicide and self-inflicted
injuries were defined as X60–X84. Standardised mortality
ratios (SMRs) were examined in relation to a number of fac-
tors: sex (separately for men and women), age at diagnosis (<
50, 50–59, 60–69, 70–79, ≥ 80), calendar period of diagnosis
(1998–2002, 2003–2007, 2008–2012), time since colorectal
cancer diagnosis (1–3, 4–6, 7–12 months, and 2–4 or >
5 years), extent of disease and cancer site (C18–19, C20–
21). Person-years were computed from the date of colorectal
cancer diagnosis to the first of the following events: death,
emigration or end of the follow-up (31 December 2016).
Sex, age and calendar period SMRs were calculated by divid-
ing the observed numbers of suicides among cancer patients
by the expected number of deaths, calculated using national
rates. Assuming that data followed a Poisson distribution,
95% confidence intervals (CIs) for SMRs were calculated.

All statistical analyses were carried out using STATA, ver-
sion 11; StataCorp., College Station, TX, USA.

Results

Among 19,409 first primary colorectal cancer patients, we
identified 67 suicides and the expected number of suicides
calculated from general population was 41.4 in this cohort,
resulting in an SMR of 1.62 for both sexes (95% CI, 1.27–

2.06). A higher suicide risk was found for women (SMR 2.15;
95% CI 1.35–3.41) than for men (SMR 1.48; 95% CI 1.12–
1.96) (Table 1). The suicide risk was almost twice higher in
patients 60 and older, with highest increase in the oldest pa-
tients (SMR 2.12, 95% CI 1.01–4.46). We found decreasing
risk of suicide by period of diagnosis. The risk of suicide was
significantly increased in colorectal cancer patients diagnosed
with cancer in 1998–2002, as compared to the general popu-
lation (SMR 2.14; 95% CI 1.54–2.96) and became similar to
the general population rates in patients diagnosed with colo-
rectal cancer in 2008–2012 (SMR 1.04; 95% CI 0.58–1.88).
The risk of suicide was not significantly elevated in colorectal
cancer patients with localised tumours, but there was a four-
fold increase in risk in patients with stage IV tumours (SMR
4.16; 95% CI, 2.31–7.53). The risk was elevated in both pa-
tients with colon and rectal cancer, significant differences
were observed only for rectal cancer patients (SMR 1.94;
95% CI, 1.39–2.70). Compared with the general population,
the risk of suicide among colorectal cancer patients was four
times higher during the first 3 months after diagnosis (SMR
4.28, 95% CI 2.30–7.96) and decreased thereafter. However,
suicide risk remained significantly higher during the first
5 years after diagnosis.

Discussion

We found that patients with colorectal cancer have an approx-
imately fourfold higher risk of suicide compared with the gen-
eral Lithuanian population. Previous investigators have re-
ported similar findings [6–8]. Just recently, Sun et al. has pub-
lished their results from Taiwan population-based study show-
ing statistically significant higher risk of suicide in the colo-
rectal cancer group compared with the control group [7].

Our results that female sex is a risk factor for suicide are
totally different from the findings of previous studies in colo-
rectal cancer [6, 7] and from general Lithuanian population
[8]. The possible explanation might be the changes of body
image after getting stoma or significant changes in pelvic or-
gan functions (bowel dysfunction, urogenital dysfunction)
which significantly affect the quality of life [9, 10].

We have also found that the advanced disease in rectal
cancer increases the suicidal risk. The same results were
shown in all similar studies [6–8]. This also can be ex-
plained by the differences in symptoms of proximal colon
and distal rectum, different treatment modalities (while in
rectal cancer, there can be chemoradiotherapy prescribed
before definite surgery—longer treatment period) and in-
creased chance of getting stoma. Different treatment mo-
dalities affect quality of life significantly. This also raises
a question whether these patients get proper counselling
about the treatment process.
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The decrease of suicide in patients with colorectal cancer in
period 2008–2012 was found—this is almost the same as in
general population.

In our study, patients with colorectal cancer have higher
risk of suicide than the general Lithuania population. The rate
of suicide is highest within the first 3 months after diagnosis.
Female sex, advanced rectal cancer, distant stage disease is
significantly associated with increased risk of suicide.
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