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health behaviors, and mental health.

Purpose: The aim of this study was to identify factors associated with stress among Korean cancer survivors who
are employed. Methods: A cross-sectional descriptive methodology was applied, and secondary analysis was
performed using data from the Korea National Health and Nutrition Examination Survey from 2014 to 2018. A total
of 245 employed cancer survivors were included, and data were analyzed using either the X2 test or the independent
t-test, as well as multiple logistic regression analysis. Results: Four factors were found to be associated with stress
among employed cancer survivors: age (Odds Ratio [OR]=0.96, 95% Confidence Interval [CI]=0.94~0.98), gender
(with men less likely to be stressed; OR=0.46, 95% CI=0.23~0.91), self-rated health status (OR=1.44, 95%
Cl=1.03~2.02), and having planned suicide in the previous year (OR=22.98, 95% Cl=2.10~251.83). Conclusion:
To facilitate a successful return to work for cancer survivors, it is necessary to develop a stress intervention and/or
rehabilitation program that comprehensively considers sociodemographic characteristics, current health status,
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INTRODUCTION

Having an occupation can positively impact cancer sur-
vivors not only economically, but also physically and
mentally, contributing to an improvement in their Quality
of Life (QOL) [1]. Employment can also foster a sense of
normalcy and invigorate their zest for life [2]. Further-
more, when survivors Return to Work (RTW), it can help
reduce societal costs by promoting labor participation and
decreasing the amount of sick leave related to the disease
[3].

The physical symptoms of cancer often persist even af-
ter treatment has concluded. Furthermore, cancer survi-
vors face numerous challenges during treatment and may
experience cognitive impairment and physical fatigue
post-treatment. These issues can jeopardize their conti-
nued employment and result in additional stress [4,5]. Sur-
vivors may also experience RTW hesitancy due to anxiety

about potential recurrence, or they may struggle to con-
tinue working even after they have returned [1]. Such
stresses can diminish their capacity to manage workplace
issues and maintain mental stability, resulting in decrea-
sed job satisfaction and QOL [6]. Cancer survivors often
endure stress related to mental, physical, and economic
hardships, social role confusion, and an elevated risk of
mortality [7]. These factors, along with the possibility of
recurrence and an unpredictable prognosis post-treatment,
can significantly impact their return to social life [1]. Fur-
thermore, the ordeals of having cancer, experiencing dis-
ease progression, and receiving a diagnosis at a young age
can trigger Post-Traumatic Stress Disorder (PTSD) in many
cancer survivors. In fact, more than 50% of breast cancer
patients report having this condition [8,9].

Office workers often face numerous stress-related fac-
tors, such as heavy workloads, unclear role definitions,
and social issues within the workplace [10]. Those who are
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also cancer survivors must contend with additional chal-
lenges stemming from their treatment, including cognitive
impairment, restrictions on physical activity, anxiety, de-
pression, and difficulty maintaining eye contact [4]. Fur-
thermore, they grapple with disease progression-associ-
ated distress, a term encompassing a range of emotions in-
cluding anxiety, stress, worry, panic, and fear. This distress
has been identified as a factor impacting their work [11].

The stress experienced by cancer survivors is an im-
portant issue that affects daily life and symptom manage-
ment. However, existing research has been limited to the
survivors of certain specific cancers, such as breast and
colorectal cancer [7,12]. Previous studies of breast cancer
survivors have demonstrated that current health status,
including self-rated health, activity limitations, and physi-
cal discomfort, influences stress levels [13-15]. Further-
more, past research has indicated that health behaviors,
such as perceived body image, smoking and alcohol con-
sumption, and physical activity, can also contribute to
stress. These findings were observed in studies involving
breast cancer and head and neck cancer [13,14,16,17].
Additionally, prior research exploring the relationship be-
tween mental health and stress in cancer survivors has
found a correlation between stress and mental health is-
sues, such as depression and suicidal ideation [18-20].
Moreover, while studies have been published on PTSD,
psychological stress, and physical stress in cancer survi-
vors, little research has focused on the comprehensive
identification of stress-related factors [2,4,8].

While some studies have explored stress-related issues
in cancer survivors overall, this research has certain limi-
tations. These include small sample sizes and a lack of gen-
eralizability to various types of cancer and to survivors of
single-organ cancers [8,9]. Additionally, these studies uti-
lized only 1 year of national data, had limited numbers of
participants, and focused solely on specific types of can-
cer. None of these studies aimed to identify stress factors
using comprehensive indicators such as sociodemographic
factors, current health status, health behaviors, and mental
health characteristics [21]. In certain countries, research
has been conducted on the reintegration into the work-
force of cancer survivors, with a focus on job type [3,5].
However, similar research is scarce in Korea. Notably, poli-
cies and support projects are currently being implemented
in Korea to benefit cancer survivors as a whole [22,23].
Employment has been shown to positively impact the
QOL of cancer survivors [1]. However, cancer survivors
face many challenges in maintaining their employment
due to additional stressors such as physical fatigue. Re-
search has indicated that a higher percentage of cancer
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survivors (18.4%) experience job-related stress than the
general population (11.3%) [4,5,24]. Therefore, a need
exists for information that can assist cancer survivors in
maintaining their employment by comprehensively iden-
tifying and addressing their stress factors. The objectives
of the present study were to identify factors associated
with the stress experienced by working Korean cancer sur-
vivors using 5 years of national data (including cancer
types and age groups), as well as to provide foundational
data for the development of stress management interven-
tion programs for this patient population.

METHODS

1. Study Design

This cross-sectional descriptive study was designed to
identify factors associated with perceived stress among
working cancer survivors. In addition, a secondary analy-
sis was performed using 5 years of data (2014~2018) from
the Korea National Health and Nutrition Examination
Survey (KNHANES).

2. Study Environment and Sample Selection

For this study, 5 years of raw data were retrieved, span-
ning from the second year of the sixth KNHANES (2014) to
the third year of the seventh KNHANES (2018). The sur-
vey employed a multi-sample design, stratifying cities,
neighborhoods (dongs), townships, and housing types
across the 960 survey districts nationwide. It also stratified
the embedded layers (gender, age, residential area, head
of household, and education level) of 36,931 people, in-
cluding infants and the elderly. Among the respondents,
245 reported being employed and having stomach, liver,
colon, breast, cervical, lung, thyroid, or other cancers. For
instance, respondents who reported currently having stom-
ach cancer and who confirmed their employment status
were selected for the study and categorized as having an
occupation. Each participant was also assigned a value for
the stress variable, which served as a dependent variable
in this study. Participants with missing values were exclu-
ded. Ultimately, a total of 245 participants were included
in the statistical analyses (Figure 1).

3. Ethical Considerations
The institutional review board of the researchers' affili-

ated institution waived the requirements for ethical ap-
proval and informed consent for this study.
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(N=376)

Figure 1. Participant selection flow diagram.

4, Measurements

To evaluate stress levels, we utilized a fixed response to
the question "How much stress do you feel in your daily
life?" from the KNHANES database. Participants were
categorized into two groups according to their responses:
those who indicated they felt "very much" or "much" stress
in their daily lives were deemed to have high stress levels
(the stress group), while those who answered 'little" or
"hardly any at all" were classified as having low or no
stress (the non-stress group).

5. Included Variables

1) Sociodemographic characteristics

Sociodemographic characteristics (including age, gen-
der, and education level) were examined as variables
within the KNHANES questionnaire data.

2) Current health status

Current health status was selected as a variable based
on the findings of previous studies of breast cancer survi-
vors, which indicated that health status impacts stress
[13-15]. Characteristics of current health status were iden-
tified, including self-rated health status, activity limita-
tions, experiences of being bedridden in the past month,
physical discomfort experienced in the past two weeks,
and QOL. Self-rated health status was classified as very
good, good, moderate, bad, or very bad in accordance
with the KNHANES questionnaire, which asked the ques-
tion "How do you usually feel about your health?" Activity
limitations were determined by a yes-or-no response to
the question "Do you currently have limitations on your
daily life and social activities due to health problems or
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physical/mental disabilities?" Being bedridden in the past
month was defined by a yes-or-no response to the ques-
tion, "Have you had to spend most of the day bedridden
due to an illness or injury in the last month?" Physical dis-
comfort in the previous 2 weeks was determined by a
yes-or-no response to the question "Have you felt sick or
uncomfortable due to chronic/acute illness or accidental
poisoning in the last 2 weeks?" QOL was assessed using
raw data from the EuroQoL-5D questionnaire, approved
by the EuroQoL Group (www.euroqol.org). This question-
naire uses a 3-point scale with 5 items: mobility, self-man-
agement, daily activities, pain/discomfort, and anxiety/
depression. Each is rated from 1 to 3 points, indicating no
problem, some problem, and inability to do a certain activ-
ity, respectively, or indicating no, moderate, or severe lev-
els of pain/discomfort or anxiety/depression.

3) Health behavior-related variables

Health behavior was chosen as a variable due to evi-
dence suggesting its impact on stress in studies of breast
cancer and head and neck cancer [13,14,16,17]. Health be-
havior-related variables included perceived body image,
weight control over the previous year, alcohol consump-
tion, smoking status, moderate-intensity physical activity,
walking over the previous week, and nutrition label liter-
acy. Perceived body image was assessed using the ques-
tion "How do you perceive your current body shape?"
with possible answers of skinny, underweight, normal,
overweight, and obese. Weight control over the previous
year was determined by the response to the question
"Have you voluntarily tried to control your weight in the
past year?", with possible answers including "weight loss,"
"weight maintenance," "
consumption was assessed using the question "Have you

weight gain," and "no." Alcohol



ever had more than one drink in your life?", with possible
responses of "yes" and "no." Smoking status was deter-
mined by the response to the question "Do you currently
smoke cigarettes?", with "I smoke every day or occasion-
ally" reclassified as "yes" and "I smoked in the past, but not
currently” reclassified as "no." Moderate-intensity phys-
ical activity was assessed by the question "Do you usually
engage in moderate-intensity sports, exercise, or leisure
activities that cause slight shortness of breath or slightly
fast heartbeats for at least 10 minutes?", with possible an-
swers of "yes" or "no." Walking over the previous week
was determined by the question "How many days did you
walk for at least 10 minutes at a time in the last week?",
with reclassification of 1 to 7 days to "yes" and 0 days to
"no." Nutrition label literacy was assessed by the question
"Are you familiar with nutrition labels?", with possible an-
swers of "yes" or "no."

4) Mental health variables

The selection of mental health variables was informed
by the findings of prior studies, which established a recip-
rocal relationship between mental health and stress in can-
cer survivors [14,18-20]. These variables included current
depression, depressive symptoms persisting for over 2
weeks, suicidal ideation in the past year, having a suicide
plan in the past year, and psychiatric consultation in the
past year. The term "current depression" was defined by a
response of "currently suffering" to a question about the
present experience of depression. The presence of depres-
sive symptoms for more than 2 weeks was determined by
a yes-or-no response to the question, "In the past year,
have you ever felt so sad or hopeless that it disrupted your
daily life for two or more consecutive weeks?" Suicidal
ideation in the past year was gauged by a yes-or-no an-
swer to the question "In the past year, have you ever seri-
ously contemplated suicide?" The existence of a suicide
plan in the past year was assessed by a yes-or-no response
to the question "In the past year, have you devised a specif-
ic plan to commit suicide?" Finally, visitation with a psy-
chiatrist in the previous year was determined by a yes-
or-no answer to the question "In the past year, have you
sought counseling for mental issues through visits, phone
calls, or the internet?"

6. Data Analysis

Given the complex sampling design, statistical analyses
were performed using SPSS (version 25.0; IBM Corp.,
Armonk, NY, USA). All sampling and weighted variables
were stratified, and survey sample weights were used for
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all analyses to generate unbiased estimates for the descrip-
tive and analytical data analyses. The weighted values
were created over the 5-year period, and estimates were
not provided for missing values. Any differences in socio-
demographic and health-related data (based on perceived
stress levels) were tested using either a x” test or an inde-
pendent t-test. Furthermore, multiple logistic regression
analyses were performed to evaluate the associations be-
tween perceived stress levels and the included variables.
Finally, Odds Ratios (ORs) and 95% Confidence Intervals
(Cls) were estimated.

RESULTS

1. General Characteristics of Study Participants

The mean age of participants was 53.561+10.57 years in
the stress group and 57.42+11.40 years in the non-stress
group. On average, the stress group was younger than the
non-stress group, a difference that was statistically signi-
ficant (t=5.04, p=.025). A significant gender difference was
also observed between the stress groups (x’=7.32, p=.006),
which included 65.5% of women but only 34.5% of men.
However, no significant difference in education level (x’=
7.16, p=.067) was found between the stress groups.

In terms of health status characteristics related to stress,
we observed a significant difference in bedridden experi-
ence in the previous month between the stress groups (x*=
6.45, p=.011). In addition, the patients in the stress group
comprised 18.2% of those with bedridden experience but
81.8% of those without such experience. However, we ob-
served no significant differences between the stress groups
in terms of self-rated health status (’=8.38, p= .078), activ-
ity limitations (x*=0.01, p=.973), physical discomfort ex-
perienced in the previous 2 weeks (x’=0.01, p=.932), and
QOL (t=2.13, p=.146).

Regarding health behavior characteristics associated
with stress, we noted a significant difference in perceived
body image across groups (x’=11.08, p=.026). Categories in-
cluded underweight (in which the stress group accounted
for 3.6% of total participants), skinny (3.6%), obese (16.4%),
with normal (38.2%) and overweight (38.2%) having the high-
est proportion accounted for by the stress group. However,
over the past year, we found no significant differences be-
tween the stress groups in terms of body weight control
(=711, p=.069), lifetime drinking experience (= 0.50,
p=.481), smoking status (x*=0.27, p=.604), moderate-in-
tensity physical activity (*=0.01, p=.981), walking in the
last week (x2=0.03, p=.866), and nutrition label literacy
(=273, p=.098).
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Table 1. Differences in Participant Characteristics by Stress Group (N=245)
Stress
. - . Stress group Non-stress group >
Variables Characteristics Categories n (n=55) (n=190) x“ort P
n(W%)or MESE n (W%) or MESE
Socio- Age (year) 245 53.5610.68 57.42+0.73 5.04 025
gﬁg;’iar}l’s }EES Gender Men 124 19 (34.5) 105 (55.3) 732 006
Women 121 36 (65.5) 85 (44.7)
Education level < Elementary school 59 13 (23.6) 46 (24.2) 7.16 .067
Middle school 41 3(5.5) 38 (20.0)
High school 70 18 (32.7) 52 (27.4)
> College 75 21 (38.2) 54 (28.4)
Current health  Self-rated health Very good 8 1(1.8) 7 (3.6) 8.38 .078
status status Good 47 7 (12.7) 40 (21.1)
Moderate 130 23 (41.8) 97 (51.1)
Bad 55 19 (34.6) 36 (18.9)
Very bad 15 5(9.1) 10 (5.3)
Activity limitations Yes 22 509.1) 17 (9.0) 0.01 973
No 223 50 (90.9) 173 (91.0)
Bedridden experience  Yes 23 10 (18.2) 13 (6.8) 6.45 011
(in last month) No 222 45 (81.8) 177 (93.2)
Physical discomfort Yes 50 11 (20.0) 39 (20.5) 0.01 932
(in last 2 weeks) No 195 44 (80.0) 151 (79.5)
Quality of life 245 0.94£0.01 0.9610.01 213 146
Health Perceived body Skinny 12 2(3.6) 10 (5.3) 11.08 .026
behavior image Underweight 23 2 (3.6) 21 (11.1)
Normal 105 21 (38.2) 84 (44.2)
Overweight 87 21 (38.2) 66 (34.7)
Obese 18 9(16.4) 94.7)
Weight control Weight loss 86 27 (49.1) 59 (31.1) 711 .069
(in last year) Weight maintenance 60 10 (18.2) 50 (26.3)
Weight gain 20 2(3.6) 18 (9.5)
None 79 16 (29.1) 63 (33.1)
Alcohol consumption  Yes 224 49 (89.1) 175 (92.1) 0.50 481
(since 12 years old) No 21 6(10.9) 15 (7.9)
Current smoking Yes 27 509.1) 22 (11.6) 0.27 .604
No 218 50 (90.9) 168 (88.4)
Moderate-intensity Yes 18 4(7.3) 14 (7.4) 0.01 981
physical activity No 227 51 (92.7) 176 (92.6)
(weekly)
Walking (in last week)  Yes 194 44 (80.0) 150 (79.0) 0.03 .866
No 51 11 (20.0) 40 (21.0)
Nutrition label literacy ~ Yes 155 40 (72.7) 115 (60.5) 273 .098
No 90 15 (27.3) 75 (39.5)
Mental health Depression (current) Yes 7 4(7.3) 3 (1.6) 498 .026
No 238 51 (92.7) 187 (98.4)
Depressive symptoms ~ Yes 11 5(9.1) 6(3.2) 3.50 .061
(over 2-week period) No 234 50 (90.9) 184 (96.8)
Suicidal ideation Yes 2 0(0.0) 2 (1.1) 0.58 445
(in last year) No 243 55 (100.0) 188 (98.9)
Suicide plan Yes 4 3 (5.5) 1(0.5) 6.45 011
(in last year) No 241 52 (94.5) 189 (99.5)
Psychiatrist visit Yes 6 3 (5.5) 3 (1.6) 2.68 102
(in last year) No 239 52 (94.5) 187 (98.4)

M=mean; SE=standard error; W=weighted.
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Table 2. Factors Associated with Stress Levels in Employed Korean Cancer Survivors (Univariate Logistic Regression) (N=245)

Variables Categories B SE p OR 95% CI
Age -0.05 0.01 <.001 0.96 0.93~0.98
Gender Men -0.62 0.36 .090 0.54 0.26~1.10
Women (ref.)
Education -0.03 0.15 838 0.97 0.72~1.31
Self-rated health status 0.36 0.20 064 1.44 0.98~2.12
Bedridden experience Yes 0.79 0.52 129 221 0.80~6.11
(in last month) No (ref.)
Perceived body image 0.16 0.18 367 1.18 0.83~1.67
Weight control (in last year) -0.17 0.15 .250 0.84 0.63~1.13
Nutrition label literacy Yes -0.02 0.40 .966 0.98 0.45~2.17
No (ref.)
Depression (current) Yes 1.72 0.87 .048 5.58 1.01~30.66
No (ref.)
Depressive symptoms Yes 0.76 0.68 259 2.15 0.57~8.07
(over a 2-week period) No (ref.)
Suicide plan (in last year) Yes 3.44 1.29 .008 31.31 2.49~393.17
No (ref.)

Hosmer and Lemeshow x?=114.30, Cox-Snell R*=.37, Nagelkerke R*=50

CI=confidence interval; OR=o0dds ratio; ref.=reference; SE=standard error.

Regarding mental health characteristics related to stress,
we found a statistically significant difference in the pres-
ence of depression across groups (x’=4.98, p=.026). Speci-
fically, participants in the stress group accounted for 7.3%
of those currently experiencing depression, compared to
92.7% of those not experiencing it. A significant difference
among groups was also observed in the presence of a suicide
plan in the previous year (x*=6.45, p=.011). Participants in
the stress group accounted for 5.5% of those with a suicide
plan in the past year and 94.5% of those without such a
plan. However, we observed no significant differences be-
tween the stress groups regarding the presence of depres-
sive symptoms for more than 2 weeks (x’=3.50, p=.061),
suicidal ideation in the previous year (’=0.58, p=.445), or
visiting a psychiatrist in the previous year (x’= 2.68,
p=.102) (Table 1).

2. Factors Associated with Stress among Employed
Korean Cancer Survivors

We utilized sociodemographic characteristics, current
health status, health behavior, and mental health in a re-
gression analysis to identify factors associated with stress
among employed Korean cancer survivors. The criteria for

inclusion in the analysis was a p-value of less than .100, as
suggested by previous studies [25]. Independent variables
were included in the univariate logistic regression analy-
sis if they had a p-value of less than .100. The regression
model was deemed suitable (x*’=114.30, p <.010); the Cox-
Snell coefficient of determination (R?) was 37.3%, and the
Nagelkerke coefficient of determination (R*) demonstrated
an explanatory power of 50.0% (Table 2).

The multivariate logistic regression analysis, performed
using significant variables from the univariate analysis,
revealed that age, gender, self-rated health status, and
having planned suicide within the previous year were rel-
evant factors. Specifically, with each additional year of age,
the likelihood of being in the stress group increased by
0.96 (95% CI=0.94~0.98). The probability of a man being in
the stress group was 0.46 times that of a woman (95%
CI=0.23~0.91). A self-rated health status score increase of
one of five levels (ranging from "very good" to "very bad")
carried 1.44 times (95% CI=1.03~2.02) greater likelihood of
being in the stress group. Furthermore, individuals with a
suicide plan were 22.98 times (95% CI=2.10~251.83) more
likely to be in the stress group compared to those without
a suicide plan (Table 3).
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Table 3. Factors Associated with Stress Levels in Employed Korean Cancer Survivors (Multivariate Logistic Regression)

(N=245)
Variables Categories B SE p OR 95% CI
Age -0.04 0.01 <.001 0.96 0.94~0.98
Gender Men -0.78 0.35 .027 0.46 0.23~0.91
Women (ref.)
Self-rated health status 0.37 0.17 .032 1.44 1.03~2.02
Bedridden experience Yes 0.87 0.50 .083 2.39 0.89~6.37
(in last month) No (ref.)
Depression (current) Yes 1.54 0.84 .067 4.65 0.90~24.05
No (ref.)
Suicide plan (in last year) Yes 3.14 1.22 .010 22.98 2.10~251.83
No (ref.)

Hosmer & Lemeshow x?=109.86, Cox-Snell R?=.36, Nagelkerke R>=.48

CI=confidence interval; OR=o0dds ratio; ref.=reference; SE=standard error.

DISCUSSION

Multivariate logistic regression analysis revealed that
age, gender, self-rated health status, and suicide planning
in the previous year were associated with stress among
employed Korean cancer survivors. Regarding age, the
average age of the stress group was lower than that of the
non-stress group. This finding aligns with a study report-
ing high stress levels in young cancer patients and a sepa-
rate study in which younger cancer patients were found
to be more susceptible to PTSD than older patients [8,9].
Similarly, a study of women with breast cancer revealed
that the younger the patient, the higher the stress level
[12]. Young cancer survivors, in particular, have been re-
ported to experience work-related stress and serious fi-
nancial difficulties due to physical and cognitive impair-
ments [26]. Therefore, it is crucial to implement stress
management strategies for young cancer survivors, who
typically have relatively promising social and RTW op-
portunities.

Gender was also identified as a factor influencing stress
levels, with a higher proportion of women than men in the
stress group. A study focusing on typical office workers
revealed that women were more susceptible to stress and
anxiety disorders than men due to job-related demands
[27]. Another study suggested that female cancer survi-
vors experience greater depression when undergoing can-
cer treatment while also managing household tasks, which
can negatively impact QOL [28]. This may be attributed to
the fact that male cancer survivors are more likely to be
employed than their female counterparts, while women
often face work-family conflicts due to the dual burden of
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work and family responsibilities [29]. Therefore, when de-
signing a stress intervention program for working cancer
survivors, it is crucial to consider the lifestyle of women
who, in addition to their jobs, often devote more time to
housework and childcare than men.

Self-rated health status was also found to be associated
with stress among employed Korean cancer survivors. Ina
previous study of patients with rectal or anal cancer, de-
pression and anxiety accounted for a large proportion of
the causes of stress. Furthermore, depression was linked
to negative perceptions of physical health [30]. In a similar
study, self-rated health status was revealed to have sub-
stantial impacts on QOL, RTW, and job satisfaction among
cancer survivors [31]. Interventions involving physical ac-
tivity can positively influence the subjective self-rated
health status of cancer survivors, potentially reducing the
risk of several cancer-related symptoms such as pain, de-
pression, and anxiety. These interventions can also aid
cancer survivors attempting to RTW [3]. As such, self-rat-
ed health status is an important factor in stress manage-
ment for working cancer survivors. Therefore, it is vital
to develop an intervention program targeting self-rated
health status, such as a physical activity intervention in-
volving 30 minutes of low-to-moderate-intensity exercise
[32].

Participants who had a suicide plan over the previous
year were more likely to be in the stress group. This relates
to the elevated suicide rate associated with a cancer diag-
nosis, mirroring the findings of earlier studies that dis-
covered high stress levels among cancer survivors who
had suicidal thoughts or plans [18]. Research conducted in
the United States revealed that cancer survivors had stat-



istically higher suicide rates than the general population
[33]. Furthermore, in Korea, cancer survivors exhibited
higher rates of depression and suicide attempts in the pre-
vious year compared to the general population [18]. Con-
sequently, suicide planning is an important factor to con-
sider when managing cancer survivors, and stress man-
agement interventions such as mindfulness-based techni-
ques and mobile health interventions are needed [34,35].

In this study, with the goal of increasing RTW success
among cancer survivors, the factors associated with stress
among employed survivors were identified as compre-
hensive indicators. These factors included sociodemo-
graphic characteristics, current health status, health be-
haviors, and mental health characteristics. This contrasts
with studies on head and neck cancer survivors, which
highlighted financial stress as a prominent factor for those
unemployed [25,36]. Employment can positively impact
the physical and mental health of cancer survivors, be-
yond its economic benefits, and can contribute to im-
proved QOL [1]. Furthermore, stress and QOL have been
found to be influenced by different factors depending on
the employment status of the cancer survivors [37]. Nota-
bly, employed survivors exhibit better QOL and lower
symptoms of stress and depression compared to their un-
employed counterparts [37]. These findings underscore
the need for stress-reducing interventions and/ or rehabil-
itation programs, such as mindfulness-based stress man-
agement intervention, mobile health intervention, and
low-to-moderate-intensity exercise for cancer survivors
planning to RTW. These measures could enhance the suc-
cess rate of RTW and job retention. Consequently, we rec-
ommend that future research should focus on developing
a nursing stress management intervention program for
Korean cancer survivors who are employed or planning to
RTW. This could facilitate their post-traumatic growth.
We also propose a future study on the stress factors of
employed cancer survivors, incorporating data from the
eighth KNHANES.

This study had several limitations. First, it was based on
an analysis of secondary data; thus, only variables present
in the raw data could be utilized, restricting generalizabil-
ity. Moreover, the application of stress relative to the con-
dition of the cancer patient is challenging due to the ab-
sence of detailed information about the cancer survivor,
such as the survival period post-diagnosis and the cancer
stage. Second, the data item evaluated in the analysis was
daily life stress, which may have included stress unrelated
to returning to work. Third, the stress evaluation items
in the KNHANES were assessed by selecting a fixed re-
sponse on a 4-point scale for a single item concerning
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stress perception level. As a result, specific aspects of stress
in cancer survivors could not be assessed. Furthermore,
participants were divided into a stress group (those who
responded "very much" or "much") and a non-stress group
(those who responded 'little" or "hardly any at all") based
on their answers to the stress question. However, dividing
the stress group into four subgroups and analyzing data
from additional survey years would yield more detailed
study results. Additionally, the KNHANES provides na-
tional data for Koreans, with potential differences from
Western culture and institutions. Finally, this study was
conducted using KNHANES data through 2018, so a need
exists to better reflect the latest trends. Therefore, we
propose a follow-up study using data from the eighth
KNHANES. Despite these limitations, this study was
meaningful through its use of comprehensive data. By uti-
lizing national data spanning 5 years (2014~2018) that in-
cluded a full set of cancer types and various age groups,
we could comprehensively identify the factors associated
with stress among employed Korean cancer survivors.

Cancer survivors often experience considerable stress
during and after treatment, which can manifest as cogni-
tive impairment and physical fatigue. Consequently, these
individuals may struggle to maintain their employment or
RTW. Therefore, it is crucial to provide effective stress in-
terventions to cancer survivors at an early stage. The find-
ings of this study are anticipated to serve as foundational
data for developing interventions aimed at reducing stress
among working cancer survivors.

CONCLUSION

This study was conducted to identify the factors influ-
encing stress among employed Korean cancer survivors,
using KNHANES data. The overall predictors of these fac-
tors were identified in this research. Logistic regression
analyses revealed that younger age, being a woman, self-
rated health status, and having planned suicide in the past
year all impacted stress in working cancer survivors. These
findings suggest that these factors should be considered
when designing stress intervention programs for survi-
vors. Furthermore, this research can inform the develop-
ment of a stress intervention program for Korean cancer
survivors who are employed, whether in the workplace or
the community. Consequently, we recommend that future
research should focus on creating a nursing stress man-
agement intervention program for Korean cancer survi-
vors who are employed or about to RTW, to facilitate their
post-traumatic growth.
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