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Purpose: Significant improvements have been made in the surgical treatment of rectal cancer with a higher sphincter-
saving rate without compromising oncologic results. There have been studies about the quality of life of rectal cancer
patients after surgery. However, no study has reported the long-term annual incidence of depression after rectal cancer
surgery according to stoma status. The objective of this study was to determine the annual incidence of depression after
rectal cancer surgery and the factors affecting it, especially the prevalence of depression according to the presence or
duration of a stoma.

Methods: Using the Korea National Health Insurance Service database, patients who underwent radical surgery for
rectal cancer from 2002 to 2019 were searched. We analyzed the incidence and risk factors of depression in patients who
underwent radical surgery for rectal cancer according to stoma status.

Results: Annual incidence of depression in rectal cancer patients was decreasing annually for 15 years after surgery.
There was no statistically significant difference in the incidence of depression according to the stoma status. However, the
diagnosis of depression within 1 year after surgery was statistically significantly increased in the permanent stoma group.
Conclusion: There was no difference in the overall incidence of depressive disorders among patients with rectal cancer
based on their stoma status. However, a permanent stoma seems to increase the incidence in the first year after surgery.
Education and intensive assessments of depressive disorders in patients with permanent stoma within 1 year after surgery
are needed, particularly for female patients who are under 50 years old.

[Ann Surg Treat Res 2023;104(6):303-312]
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INTRODUCTION

Colorectal cancer is one of the most common cancers
in the world. In Korea, colorectal cancer is the 3rd most
newly diagnosed cancer (44.5 patients per 100,000 people
in 2018) [1]. Significant improvements have been made in
surgical techniques and oncologic results for the treatment
of rectal cancer in the past 20 years. With the introduction

of total mesorectal excision and the spread of preoperative
chemoradiotherapy, local recurrence rate has significantly
improved [2]. In addition, the sphincter-saving rate has
been improved due to preoperative radiotherapy and
technical advances in surgery for low rectal cancer such as
intersphincteric resection [3]. However, rectal cancer itself and
the resulting surgery may bring many quality-of-life (QOL)
limitations. The resulting depressive mood may persist even
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after cure [4].

It has been reported that inflammation, chronic stress, cancer
progression, and chemotherapy can also affect postoperative
depression in rectal cancer patients [5]. Factors affecting QOL
in rectal cancer patients also include low anterior resection
syndrome (LARS) and the presence of stoma. Stoma patients
may experience a significant number of technical, emotional,
social, marital, and sexual difficulties [6]. Many studies have
reported negative effects on body images, leading to increased
anxiety and depression [7,8]. Not only stoma after sphincter-
sacrificing rectal cancer surgery, but LARS may deteriorate the
QOL after a sphincter-saving rectal cancer surgery [9]. There has
been controversy over which is superior in QOL, but there may
have been the unproven conviction that stoma more adversely
affects QOL and that sphincter-saving surgery has superiority
in all cases [10,11].

Although numerous studies have analyzed the effect of stoma
on QOL, few studies have reported effects of stoma in rectal
cancer patients. Some studies have shown that permanent
stoma has a negative effect on QOL [12-14]. However, some
studies on QOL of rectal cancer patients have suggested that
the stoma itself has comparable effect on the QOL to patients
without stoma after a rectal cancer surgery [11]. Rather than
feeling just depressed due to stoma, finding out how many
patients are actually diagnosed with depression can help predict
significant clinical consequences of depression. Although many
studies have used surveys related to the QOL and depression
of rectal cancer patients, few studies on the actual morbidity of
depression have been reported. In particular, since there was
no study on long-term annual incidence of depression after
surgery in rectal cancer patients, the objective of this study was
to investigate annual incidence of depression after rectal cancer
surgery and factors affecting it, especially the prevalence of
depression according to the presence or duration of a stoma.

METHODS

The study protocol was approved by the Institutional
Review Board of Korea University College of Medicine (No.
KUIRB-2021-0357-01). This study was performed in accordance
with the Declaration of Helsinki and written informed consent
was waived due to its retrospective nature.

Data collection and searching
We analyzed the incidence of depression of rectal cancer

patients using the Korea National Health Insurance Service
(KNHIS) database. The KNHIS database contains patient
demographics, International Classification of Disease (ICD)-
based diagnostic codes, surgical and interventional codes, and
prescription codes [15]. Personally identifiable information was
deleted before analysis under the privacy protection law in

Korea.

Using data registered in the KNHIS database, patients
diagnosed with rectal cancer from 2002 to 2019 who underwent
surgical treatment were searched using the ICD-10 system.
Among patients diagnosed with C20 code of ICD-10, patients
who underwent surgery related to cancer were extracted.
Depressive disorder was searched for patients diagnosed with
depressive disorder (F32) and recurrent depressive disorder
(F33) in ICD code system. Patients with stomas were searched
for stoma-related surgical codes using surgical codes in the
KNHIS database. In case of surgery involving stoma creation,
patients were classified as having stoma. Stoma reversal-related
surgery (stoma take-down or reversal of Hartmann operation)
was defined as termination of stoma. Those who had stoma
reversal-related surgery were defined as temporary stoma.
Those who had no stoma reversal-related surgery and who had
abdominoperineal resection (APR) were defined as permanent
stoma. Socioeconomic level was classified based on health
insurance payment standards. Analysis was divided into the
20th deciles at 5% intervals from medical benefits.

Statistical analysis

Covariates

Data were analyzed using other variables as covariates,
including age, sex, radiotherapy (preoperative, postoperative,
non), number of stoma-making surgeries (never, 1 time, 2 times,
more than 3 times), socioeconomic status (Medicaid, 1-5, 6-10,
11-15, 16-20 quartiles), previous history of depression, and the
presence or absence of the disease included in the Charlson
comorbidity index (CCI) in each group.

Statistical analyses

To compare the demographic characteristics of individuals
with and without stoma, we used the standardized difference
between the 2 groups for both continuous and categorical
variables. The absolute standardized difference of 0.10 or more
indicates that covariates are imbalanced between groups.
Follow-up started on the index date and was censored on
the date of outcome occurrence, death, or last follow-up. The
person-time at risk started on the index date and ended either
at the time of depression diagnosis, at death, or at the end of
the study period in 2019. We used the Kaplan-Meier method
to estimate the cumulative incidences of depression. The
incidences of depression with 95% confidence intervals (CI)
were measured as the number of cases per 1,000 person-years.
We measured incidence rate ratios (IRR) of depression in each
group by using patients without a stoma as reference. The log-
rank test was performed to examine differences in the risk for
depression in the cohort. The IRR was used to examine the
consistency over time.
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The Cox proportional hazards models were used to compute
the hazard ratios (HRs) accompanying 95% ClIs after adjustment
for confounders that are potentially associated with depression
incidence, including age, sex, radiotherapy (preoperative,
postoperative, non), number of stoma-making surgeries (never,
1 time, two times, more than 3 times), socioeconomic status
(Medicaid, 1-5, 6-10, 11-15, 16-20 quartiles), previous history of
depression and the CCIL. We used Schoenfeld's global test to test
the proportional hazards assumption in the Cox proportional
hazards model. We also conducted Cox regression analyses to
examine differences in stoma type-depression associations
according to age (<50 and =50 years) and survival period (<5
and =5 years). To correct bias due to cancer staging, sensitivity

analyses were conducted by dividing the presence or absence of
radiation treatment and the prior diagnosis of depression.

In order to compare the occurrence of depression in
the general population, a matched comparator group was
established. The comparator group without colorectal cancer
comprised subjects without a diagnosis of colorectal cancer
matched by age, sex, and socioeconomic level in a 1:4 ratio in
each year during the enrollment period (2002-2019). The index
date for the patients with rectal cancer was defined as the
first diagnosis of rectal cancer during the study period. For the
comparator group, the index date was the mean of the index
dates for the matched rectal cancer patients in the matching
year. A stratified Cox proportional hazards regression model

Incidence rate (per 1,000 patients)

IRR (Ref., Without stoma group)

Time (yr) Time (yr)
Type of stoma Rate (95% CI) Type of stoma IRR (95% Cl)
1 1
Without stoma -~ 46.51(44.22-4891)  Temporary —o— 1.03 (0.94-1.12)
Temporary —— 47.42 (44.35-50.70) —— 1.25(1.10-1.41
Permanant 58.58 (52.37-65.54) | ermanant ( )
2 2
Without stoma - 31.52(29.56-33.60)  Temporary — 0.95 (0.85-1.06)
Temporary o 29.42 (26.91-32.17) _ 1.09 (0.92-1.29
Permanant — 35.13 (30.04-41.07)  Fermanant 109(0.92-1.29)
3 3
Without stoma - 25.76 (23.89-27.78) Temporary —f— 1.07 (0.94-1.21)
Temporary - 27.01 (24.41-29.88) _ _
Permanant —— 30.41 (25.31-36.54) Permanant 113 (0.93-1.38)
4 4
Without stoma -~ 28.21 (26.10-30.48) P 0.84 (0.73-0.97)
Temporary -~ 2343 (20.79-26.41)  lomPoray L 0.89 (0.70-1.12)
Permanant —— 25.48 (20.44-31.77) Permanant : : :
5 5
Without stoma e 27.24 (25.03-29.65) —— 0.80 (0.68-0.94
Temporary -~ 2135 (18.60-24.49)  lemporany | 0.89 20 69-11 5;
Permanant —— 25.16 (19.77-32.03) Permanant : : ‘
6 6
Without stoma —- 26.44 (24.10-29.01) . 0.87 (0.73-1.03
Temporary —~— 22.41(19.33-25.098)  lemporary 0.81 20 601 09;
Permanant — 21.82 (16.49-28.87) Permanant I ’ ' )
7 7
Without stoma - 24.93 (22.48-27.66) P 0.84 (0.68-1.02
Temporary —~— 20.31 (17.09-24.14) Temporary 0.92 (0'67_1'25)
Permanant — 23.35 (17.43-31.27)  Permanant — 92 (0.67-1.25)
8 8
Without stoma ce 24.75 (22.08-27.74) o 77-11
Temporary —— 23.15 (19.28-27.79) Temporary 096 (0. 19)
Permanant e 20.21 (14.37-28.43) Permanant —_——T 0.81 (0.56-1.15)
J 9
Without stoma e 21.91 (19.14-25.07) | -
Temporary —— 17.20 (13.49-21.93) Temporary 0.80/(0.60-1.05)
Permanant —— 2051 (14.16-29.70)  Permanant —] 0.93 (0.63-1.38)
10 10
Without stoma —.— 2415 (20.91-27.89) | _
Temporary —~— 19.70 (15.13-25.66) ~ lemporary * 0.83 (0.62-1.13)
Permanant — 18.02 (11.62-27.93) Permanant —_— T 0.74 (0.47-1.18)
: : : :
0 70 0 1 15

Fig. 1. The annual incidence of depressive disorder in rectal cancer and incidence rate ratio (IRR). Ref, reference; ClI,

confidence interval.
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considering the matched study design was used to calculate
the adjusted HR and corresponding 95% CI for the relationship
between rectal cancer with/without stoma and subsequent risk
of depression. We considered a P-value of <0.05 as significant
and all statistical tests were 2-sided. All of these analyses
were conducted using STATA statistical software (ver. 15.0,
StataCorp).

RESULTS

Baseline characteristics
During the study period, 79,518 patients had surgical

treatment for rectal cancer. Among them, 21,014 patients
were excluded based on the exclusion criteria including 1,848
patients who were diagnosed with depression within 1 year
before surgery (Supplementary Fig. 1). The mean age of these
patients was 63.26 years (standard deviation [SD], 11.31). There
were 37,230 males (63.64%). Among all patients, 33,778 (57.74%)
had never had a stoma, 19,117 (32.68%) had a temporary stoma,
and 5,609 (9.59%) had a permanent stoma. At the time of
diagnosis, the most common age was those in their 60s (31.02%),
followed by those in their 70s (25.87%) and 50s (24.82%).

Table 1 provides a comparison between all stoma patients
and patients without a stoma, as well as between patients with
temporary and permanent stomas within the stoma patient
group. The number of cases of having a stoma was higher in
males than in females (standard difference, 0.15). Patients who
received radiation therapy were more likely to have stomas
than those who did not (standard difference, 0.60). It was also
found that stoma was more common in patients who died
during the study period (standard difference, 0.15). There was
no difference in the previous depression diagnosis 1 year prior
to surgery between the patients with stoma and without stoma
(standard difference, 0.03). Compared to the temporary stoma
group, the permanent stoma group showed higher proportion
of females patients, the patients with old age at diagnosis, the
patients who underwent 2 or more surgeries to make stoma
and the patients who did not receive radiation therapy (Table 1).

Incidence of depressive disorder according to

stoma status in rectal cancer patients
Cumulative incidence throughout the study period of

depression among rectal cancer patients was 18.98% in patients
without stoma, 15.64% in those with a temporary stoma, and
18.42% in those with a permanent stoma. We investigated the
incidence of depression over time after surgery during the study
period. The incidence of depression per 1,000 person-year at 1,
3, and 5 years was 4753, 25.76, and 27.24 in the no stoma group,
4742, 2701, and 2135 in the temporary stoma group, and 5858,
3041, and 25.16 in the permanent stoma group (Supplementary
Table 1). At 1 year after surgery, the number of patients who

were diagnosed with depressive disorder in the permanent
stoma group was 5858 per 1,000, which was significantly larger
than that in the no stoma group or the temporary stoma group
(IRR, 1.25; 95% CI, 1.10-1.41). However, it was not significantly
different between 2 years and 15 years after surgery (Figs. 1, 2;
Supplementary Table 1).

Risk factors of depressive disorder in rectal cancer

patients
In all rectal cancer patients, more females than males were

diagnosed with depression (HR, 1.19; 95% CI, 1.14-1.23). The
incidence of depression showed no difference according to
age. However, it was higher in males in their 70s and 80s than
that in males in their 20s (HR, 2.76 for 70s and 2.99 for &0s)
(Supplementary Table 2). The incidence of depression increased
after rectal cancer surgery if there was a history of depression
more than 1 year before surgery (HR, 2.34; 95% CI, 2.22-2.47).
It increased when stoma-making surgeries were performed 2
times or more (HR, 1.21; 95% CI, 1.01-1.45 for 2 times and HR,
1.74; 95% CI, 1.29-2.36 for more than 3 times). The lower the
socioeconomic level, the higher the incidence of depression.
In addition, the incidence of depression was higher in patients
with cerebrovascular disease, diabetes mellitus without chronic
complication, and chronic pulmonary disease (Table 2).

To correct bias that can happen due to different cancer
staging, subgroup analysis was performed by dividing the
presence or absence of radiation treatment perioperatively
and according to survival of more than 5 years. There were no
significant differences in overall results (Supplementary Tables
3, 4). Although the wash-out period for depression was set to
be 1 year, depression before 1 year might influence depression
after surgery. Therefore, another analysis was conducted by
dividing subjects by the presence or absence of depression more

Depressive disorder

0.6 - —— No stoma
------- Temporary stoma
° ——- Permanent stoma
©
3
2 0.4 A
[0)
o Fall
[}
£ _
[0) =7
i
T 0.2 A1 e
2 e
5 P
&) P
////
T T T T 1
0 3 6 9 12

Time (yr)

Fig. 2. Cumulative incidence of the depressive disorder
according to stoma status.

Annals of Surgical Treatment and Research 307



308

Annals of Surgical Treatment and Research 2023;104(6):303-312

Table 2. Risk of depressive disorder in patients with rectal cancer

Variable

Female sex
Age (yr) (Ref., 20-29)
30-39
40-49
50-59
60-69
70-79
>80
Stoma type (Ref., no stoma)
Temporary stoma
Permanent stoma
Previous diagnosis of depression (Ref., none)
1 yr prior to the surgery
Radiotherapy (Ref., none)
Preoperative
Postoperative
Number of stoma-making surgery (Ref., none)
Once
Twice
More than 3
Socioeconomic status (quartile) (Ref., 16-20)
Medicaid
1-5
6-10
11-15
Missing
Myocardial infarction
Congestive heart failure
Peripheral vascular disease
Cerebrovascular disease
Dementia
Chronic pulmonary disease
Rheumatic disease
Peptic ulcer disease
Mild liver disease
Diabetes without chronic complication
Diabetes with chronic complication
Hemiplegia or paraplegia
Renal disease
Moderate or severe liver disease
Metastatic solid tumor

HR, hazard ratio; Cl, confidence interval; Ref, reference.

than 1 year before surgery. Similarly, there were no significant
differences in overall results (Supplementary Table 5).

Risk factors of depressive disorder according to

stoma status in rectal cancer patients
There was no difference in the incidence of depression

according to the presence or absence of a stoma or whether it is
temporary or permanent (Table 2). This trend showed similar
results according to sex. However, when analyzed by age, it was

HR (95% CI) P>z
1.19 (1.14-1.23) 0.00
0.78 (0.48-1.27) 0.32
0.85 (0.53-1.36) 0.50
1.01 (0.63-1.60) 0.97
1.20 (0.76-1.91) 0.44
1.54 (0.97-2.44) 0.07
1.51 (0.94-2.41) 0.09
1.00 (0.87-1.15) 0.97
1.10 (0.94-1.29) 0.24
2.34(2.22-2.47) 0.00
0.96 (0.89-1.02) 0.19
1.09 (1.00-1.19) 0.05
0.94 (0.81-1.08) 0.37
1.21 (1.01-1.45) 0.04
1.74 (1.29-2.36) 0.00
1.52 (1.39-1.66) 0.00
1.07 (1.01-1.14) 0.02
1.05 (0.99-1.11) 0.10
1.04 (0.98-1.09) 0.20
0.98 (0.84-1.13) 0.75
0.99 (0.67-1.46) 0.97
1.36 (1.00-1.86) 0.05
0.94 (0.63-1.41) 0.77
1.52 (1.29-1.79) 0.00
0.74 (0.45-1.23) 0.25
1.18 (1.01-1.39) 0.04
1.28 (0.64-2.56) 0.49
1.14 (0.98-1.34) 0.10
1.19 (0.96-1.48) 0.11
1.14 (1.02-1.27) 0.02
1.26 (0.99-1.59) 0.06
1.10 (0.71-1.72) 0.67
0.84 (0.54-1.30) 0.43
0.25 (0.04-1.80) 0.17
1.08 (0.96-1.21) 0.20

confirmed that depression was significantly increased in those
under 50 years when they had a permanent stoma (HR, 1.85;
05% CI, 1.17-2.92) (Fig. 3, Supplementary Table 2).

DISCUSSION

This is the first study that provides long-term cumulative
incidence of depressive disorder in rectal cancer according to
stoma status using nationwide population-based data. It has
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Fig. 3. Cumulative incidence of depressive disorder according to age and sex. (A) Male patients aged <50 years. (B) Male
patients aged 250 years. (C) Female patients aged <50 years. (D) Female patients aged =50 years.

some important strengths. The first one is the reliability of the
data that this study roots on. National Health Insurance covers
almost 98% of the total population (approximately 50 million
as of 2014) in Korea [16]. In Korea's national medical insurance
system, when cancer is diagnosed, the deductible is only 5% of
copayments. Therefore, data are highly reliable because of the
strict review of cancer diagnosis and codes of cancer surgery
and related prescriptions. Secondly, although there were studies
comparing QOL at a certain point in time previously, this is
the first study on long-term annual incidence of depression in
rectal cancer patients.

In the United States, the prevalence of major depressive
disorder in 2005 was 6.8%. It rose to 7.1% in 2018 [17]. The
prevalence of depression in Korea in 2013 was 5.5%, which
was similar to that in other high-income countries [18,19]. In a
review of global prevalence of depression, the annual incidence
of depressive disorder was found to be 2.4% [20]. When looking
at results of our study, in the case of permanent stoma, it was
found that the incidence of depressive disorder was about

twice that of the global data as it was 59% in the first year after
surgery. However, it was confirmed that the annual incidence
of depressive disorder decreased to the average global incidence
from the 4th year (Supplementary Table 1). Risk factors for
depression include females, the elderly, and high or low
socioeconomic status [19]. Similarly, in our study, depression
was more common in females and older adults. However, the
incidence of depression was higher in the low group in terms
of socioeconomic level. This might be due to a relatively high
probability of having a permanent stoma if the socioeconomic
level is low (Table 1).

Various factors can affect postoperative depression in rectal
cancer patients. In general, there are psychological and social
factors in the pathogenesis of various depression disorders
in cancer patients. Inflammation, chronic stress, cancer
progression, and chemotherapy can also affect depression [5].
Factors affecting QOL related to rectal cancer also include LARS
and the presence of stoma. Stoma is generally made in 2 cases:
(1) when the anal function is lost, such as abdominoperineal
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excision or severe fecal incontinence; and (2) when there
is diversion. If there is a high possibility of leakage after
anastomosis after bowel resection, the end of the proximal
intestine is taken out after anastomosis to improve the clinical
course even if leakage occurs. Particularly after rectal cancer
surgery, diverting stoma can be made because the anastomotic
leakage rate is higher in rectal surgery than in the colon. Risk
factors such as preoperative radiation, males, narrow pelvis,
and low tumor location are associated with high leakage rate.
Although diverting stoma does not reduce the leakage rate
itself, stoma is made because it makes the clinical course
better after leakage. Recently, concurrent chemoradiotherapy
(CCRT) has increased since preoperative CCRT can decrease
local recurrence rate in some rectal cancers, so diversion has
increased accordingly.

Thorpe et al. [21] have studied physical and psychological
adaptation processes after stoma surgery by interviewing
patients at 3, 9, and 15 months after stoma surgery. They found
that having a stoma can cause a collapse of the unconscious
relationship between the self and the body that existed before
the operation. They also found that having a stoma caused
patients to develop negative emotions and distance themselves
from their physical changes in order to regain a 'normal’ self.
However, they said that these changes showed an adaptation at
the time of about 1 year after the operation. Another study has
reported that there is no difference in scores among patients
who are able to be assessed with the adjustment scoring at 4
months, 1 year, and 4 years after stoma surgery. It also reported
that there was no difference in scoring regardless of whether
the cause of the stoma was a benign disease or a malignant
disease [22]. Researchers have also reported that a depressive
mood can persist even for 5 years after surgery. Survivors after
a rectal cancer surgery have an overall normal QOL, although
their depression tends to increase more than that in the general
population and appears to persist 5 years after surgery. This is
thought to be the fear of recurrence after surgery and the stress
of continuing diagnostic tests [23]. However, in this study, there
was no difference in the diagnosis of depression depending on
the presence or duration of a stoma.

Complications such as LARS might be associated with
increased mood disorders in rectal cancer patients [24]. In a
longitudinal cohort study of Scandinavian patients, about 63%
and 56% of patients who recovered bowel continuity after rectal
cancer surgery developed major LARS at 1 year and 2 years
after surgery, respectively [25]. In a study comparing the QOL
between APR patients and sphincter-saving surgery patients
1 year after rectal cancer surgery, there was no difference
in overall QOL. However, a characteristic QOL decrease in
APR patients was observed, although data after 1 year were
not presented [26]. Walming et al. [13] have reported that in
patients with resectable rectal cancer, the QOL immediately

after surgery was lowered, but recovered to the level of the
general population after 1 and 2 years, in line with results of
our study. Although follow-up was carried out only for 2 years
after surgery in this study, and no analysis was made according
to the presence or absence of stoma, they reported that poor
bowel or stoma function is a risk factor for QOL deterioration.
In our study, after the first year of adaptation period, the
incidence of depression decreased regardless of the presence or
type of stoma. It can be inferred that the depression is greater
in the case of permanent stoma during the first year.

Our study found that the presence of a stoma did not have
an impact on the overall incidence of depression. From 2 years
after surgery, the same annual incidence of depression was
observed regardless of the presence or absence of a stoma.
However, within the first year following surgery, the permanent
stoma group had a higher incidence of depression diagnosis
compared to other groups. In the case of a permanent stoma, an
increase in overall depression was observed in young females
under 50 years of age. Therefore, it is necessary to educate about
stoma before surgery and take active measures necessary for
adaptation after surgery in cases predicted to have a permanent
stoma or in young females. Patient education on stoma before
and after rectal cancer surgery is an essential element of patient
management for functional and psychological recovery of stoma
patients. And we can also adopt preoperative psychological
education, cognitive-behavioral therapy, and psychological
support for stoma patients [7,27].

Studies targeting long-term survivors of colorectal cancer
have reported that long-term factors affecting QOL even after
full recovery from colorectal cancer are the presence of stoma,
changes in bowel function, and cancer-related distress [23]. In a
comparative analysis with the general population in this study,
the annual incidence of depression was similar in the temporary
stoma group and no stoma group from 5 years after surgery.
In the permanent stoma group, all of them had a significantly
higher depression diagnosis rate compared to the general
population within three to 5 years after surgery. However,
after 5 years, depression incidence in rectal cancer patients
was similar to the general population regardless of the stoma
status. This is probably because they became more and more
free from cancer recurrences. Although there may be memories
of cancer experiences, complications due to surgery, or changes
in bowel function, it is interesting that after three to 5 years,
regardless of the type of stoma, all of them became to have
similar incidence rate of depression to the general population.
Another interesting point is that the permanent stoma group
had depression more often than the general population in
the first year after surgery. However, they recovered to the
general population level of depression incidence more quickly
(3 years after surgery) than the temporary or no stoma group
(Supplementary Fig, 2). These can be explained by reframing/
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response shift. It is assumed that cancer survivors can establish
new meanings of the QOL concept or change the composition
of the QOL dimension [28,29].

After rectal cancer surgery, LARS might occur due to nerve
injury and other factors. However, the effect of LARS on QOL
reduction was unknown in this study. Many patients who had
stoma after rectal cancer surgery might have had LARS after
stoma was taken down. LARS is associated with low QOL.
Some patients even rebuild stoma due to LARS. Therefore, the
difference in depression occurrence in the permanent stoma
group might have been offset to some extent because patients
in the no stoma group and the temporary stoma group were
affected by LARS. Interestingly, there was no difference in the
incidence of depression according to the presence or absence
of a permanent stoma. Difficulty due to bowel problems after
rectal cancer surgery might have a counteracting effect or is
related to reframing/response shift.

This study has some limitations. First, there was no
correction for cancer staging. Patients with higher stages are
more likely to have CCRT and stoma. In addition, the survival
in such patients is likely to be lower. The higher the stage
in the stoma group, the higher the recurrence and the more
mood disorders. However, to correct for the effect of stage,
we performed additional analysis according to the presence
or absence of radiation treatment and survival of more than
5 years. Similarly, there was no difference in the incidence of
depression. However, we still could not conduct an analysis
including control for whether or not chemotherapy was given,
and we could not control some situations such as Hartmann
surgery in an emergency setting. Secondly, it was not possible
to analyze many factors that could be related to the onset of
depression, such as various events that could cause stress and
emotional support from acquaintances. Thirdly, we did not
control for other psychiatric conditions that could affect the
diagnosis of depression. Lastly, similar to other psychiatric
disorders, these cohort studies based on large samples may
underestimate the true prevalence in the general population.

Despite these limitations, it is believed that this study using a
large-scale database for the entire population of Korea provides

important information about the diagnostic pattern and risk of
depression in rectal cancer patients.

In patients with rectal cancer, stoma was not related to the
diagnosis of depression. However, the presence of postoperative
permanent stoma seems to increase the incidence of depressive
disorders in the first year after surgery. Also, permanent stoma
increased the diagnosis of depression in young patients under
50 years of age. Additionally, depression was also found to be
associated with recurrent stoma-making surgery. Thus, is it
important to provide education before surgery and conduct
intensive assessment of depressive disorders within 1 year after
surgery.

SUPPLEMENTARY MATERIALS

Supplementary Tables 1-5 and Supplementary Figs. 1, 2 can
be found via https://doi.org/10.4174/astr.2023.104.6.303.
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