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Objective The purpose of this study was to investigate the characteristics of psychological factors that are related to irritable bowel
syndrome (IBS) and their effects on the quality of life (QOL) of firefighters in South Korea.

Methods This study examined data collected from 1217 firefighters in South Korea. After identifying firefighters with IBS according to
the Rome III diagnostic criteria for functional gastrointestinal disorders (FGIDs), we collected demographic data and psychological vari-
ables through self-administered questionnaires. In order to observe the distribution of the high-risk group in the Korean occupational
stress scale (KOSS) subcategories, we conducted logistic multiple linear regression. The correlations between psychological factors and
QOL were analyzed and we performed a stepwise regression analysis.

Results The groups (firefighters with and without IBS) showed differences by sex, working period, task, working pattern, Patient Health
Questionnaire-9, Generalized Anxiety Disorder Questionnaire-7, Korean Occupational Stress Scale, Rosenberg’s Self-Esteem Scale, and
the World Health Organization Quality of Life-BREE IBS risk was higher in the following KOSS subcategories: job demand (OR 1.79,
95% CI: 1.11-2.89), interpersonal conflict (OR 2.21, 95% CI: 1.25-4.33), organizational system (OR 1.87, 95% CI: 0.58-3.30), and lack
of reward (OR 2.39, 95% CI: 1.08-5.26). The final regression model explained 42.6% of the variance in overall quality of life.

Conclusion The findings of this study indicate that a number of psychological factors increase the likelihood of irritable bowel syn-
drome (IBS) and affect QOL. Therefore, when diagnosing IBS in the future, mental health aspects should be considered in addition to

physical health.
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INTRODUCTION

In South Korea, firefighters are civil servants, whose duties
involve emergency rescue, fire prevention, monitoring fire
risk, and extinguishing fires. The functional aspects of fire-
fighting duties can be classified into fire safety and volunteer
functions. Moreover, firefighting duties have special charac-
teristics in terms of risks, 24-hour shifts, and working envi-
ronments, compared with the duties of other civil servants.'
In addition, firefighters require robust physical fitness to man-
age the health-related risks, emergencies, and unusual envi-
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ronments in which they work. Although there may be differ-
ences in the types and characteristics of activities, fire-fighting
involves life-threatening risks, such as exposure to toxic gases
(including carbon monoxide and phosgene), death or injury,
and accidents caused by unforeseen explosions. Moreover,
firefighters are required to act immediately, whether firefight-
ing or conducting rescue and first aid activities, in order to re-
duce risks to survivors. As such, firefighters are exposed to a
range of serious risks in the course of their duties, and the like-
lihood of emotional stress and other work-related diseases is
high.?

Nevertheless, there are very few studies of firefighters’ ex-
posure to risk or biological monitoring of firefighters; studies
of the effect of firefighters’ duties on their health are limited
to an examination of occupational stress, posttraumatic stress
disorder (PTSD), and physical diseases, including pulmo-
nary dysfunction, respiratory symptoms, noise-induced deaf-
ness, musculoskeletal diseases, and cancer.”® However, a recent
study reported a high prevalence of functional gastrointesti-



nal disorders (FGIDs) in firefighters.” In particular, irritable
bowel syndrome (IBS), caused by the irregular working envi-
ronment and work structure involving high stress, appears to
impose a serious burden on firefighters” health.

Irritable bowel syndrome (IBS) is a common functional gas-
trointestinal disorder characterized by chronic, relapsing ab-
dominal pain or discomfort and disordered defecation.® The
prevalence of IBS in the general population is estimated to
range from 3% to 20% based on the Rome III criteria.” "> Al-
though the symptoms of IBS often impair the patient’s quality
of life (QOL), many individuals with IBS ignore their symp-
toms and tend not to seek medical care.”

Psychological factors such as stress play an important role in
the onset of IBS."" Several community studies comparing the
psychological profiles of consulters, non-consulters, and con-
trols free of symptoms from the same population have dem-
onstrated that consulters with IBS had significantly higher
anxiety and depression scores than either the non-consulters
or the controls.'*'” The quality of life (QOL) of patients with
irritable bowel syndrome (IBS) is closely related to disability,
health care resource utilization, and clinical response to treat-
ment."®" Therefore, it is crucial to understand the factors that
affect the quality of life of IBS patients; these factors include
extra-intestinal symptoms, psychiatric symptoms, disease se-
verity, and sex.” The health-relatedquality of life of IBS patients
is similar to that of patients with diabetes mellitus, cancer, and
end stage renal disease, and is lower than that of general popu-
lation.”"*

Although the prevalence of IBS is high in firefighters and
psychological factors are strongly associated with IBS mani-
festation and its aggravation, there are very few studies of the
relationship between IBS and particular psychological factors.
Therefore, this study investigated the characteristics of the
psychological factors that are related to IBS and their effects on
the quality of life of firefighters in South Korea.

METHODS

Subjects

Planning for the study began in July 2014 and data analysis
was completed in March 2015. The fieldwork was conducted
between September and October 2014. A total of 1,355 fire-
fighters participated in the study. The exclusion criteria were
as follows: 1) esophageal or gastric malignancy, 2) prior gastric
surgery, 3) peptic ulcer disease, 4) chronic use of antacid med-
ication, such as proton pump inhibitors or H,-receptor an-
tagonists, for more than two months prior to survey, and 5)
pregnancy. This resulted in 1,217 eligible firefighters for anal-
ysis (an eligibility rate of 89.81%).

We followed the Rome III diagnostic criteria to identify
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patients with FGIDS. The Rome III diagnostic criteria oper-
ate as a system to classify the functional gastrointestinal disor-
ders of the digestive system (FGIDS) in which symptoms
cannot be explained by the presence of structural or tissue
abnormality, based on clinical symptoms.” Examples of FGIDs
include irritable bowel syndrome, functional dyspepsia, func-
tional constipation, and functional heartburn. The diagnosis
of IBS is confirmed if symptoms persist for at least six months
and the patient had recurring abdominal pain and discom-
fort that lasted at least three days per month for the past three
months. IBS is also diagnosed if a patient satisfies any two of
the following three criteria: 1) relief from abdominal pain or
discomfort on defecation; 2) change in frequency of defeca-
tion frequency; and 3) change in the state/shape of the stool.

We obtained each participant’s demographic data and psy-
chological variables through six questionnaires in total. After
the researchers explained the purpose of this study; all partici-
pants provided written informed consent. This study was ap-
proved bythe Wonkwang University Hospital Institutional
Review Board (IRB).

Measures

Patient Health Questionnaire-9

The Patient Health Questionnaire-9 (PHQ-9) is composed
of nine items to identify depression.** The severity of depres-
sion in the previous two weeks is scored, with each item
awarded 0-3 points. A final score of 5-9 points is defined as
mild depression, 10-14 points as moderate depression, and 15
points or more as severe depression. The validity and reliability
of the Korean version has been verified by Han et al.”

Generalized Anxiety Disorder Questionnaire-7

The Generalized Anxiety Disorder Questionnaire-7 (GAD-
7) is composed of seven items to identify anxiety. Each item
is awarded 0-3 points and the maximum score is 21.%° A cut-
off score of 10 points is optimal for detecting anxiety, and
sensitivity and specificity are highest when the cut-off score
is eight points.”

Korean Occupational Stress Scale

The Korean Occupational Stress Scale (KOSS) was devel-
oped to assess occupational stress. It is composed of eight
domains: physical environment, job demand, insufficient job
control, interpersonal contflict, job insecurity, organizational
system, lack of reward, and occupational climate.”® We used
the Korea Occupational Safety & Health Agency (KOSHA)
Guide H-67-2012 to obtain occupational stress scores. We
converted the scores in each subcategory to 100, and the high-
scoring group (above the median score of Korean workers) was
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defined as the “high-risk stress group,” and the low-scoring
group (below the median score of Korean workers) was de-

fined as the “ low-risk stress group.””

Ways of Coping Checklist

The Ways of Coping Checklist (WCCL) consists of four
domains: problem-focused, seeking social support, emotion-
focused, and wishful thinking.”® The domains are further di-
vided into an active coping style, which combines problem-fo-
cused and seeking social support, and a passive coping style,
which combines emotion-focused and wishful thinking.

Rosenberg’s Self-Esteem Scale
The scale consists of ten items, five of which are worded

Table 1. Demographic characteristics of subjects

positively and five negatively. The items are scored on a four-
point scale ranging from 1 (strongly disagree) to 4 (strongly
agree), with higher scores indicating higher self-esteem. Pos-
sible scores on the Rosenberg’s Self-Esteem Scale (RSES) range
from 10 to 40.” The validity and reliability of the Korean ver-
sion has been verified by Lee et al.*”

World Health Organization Quality of Life-BREF

The World Health Organization Quality of Life-BREF (WH-
OQOL-BREF) is a quality of life scale developed by the WH-
OQOL Group. Itcomprises 26 items, which measure the fol-
lowing broad domains: physical health, psychological health,
social relationships, and environment. Each item is awarded
a score of 0-5 points, and higher scores signify higher quality

Variables IBS-positive (N=111) IBS-negative (N=1,106) X P
Sex, N (%) 16.649 <0.001%**
M 94 (84.6) 1,046 (94.5)
F 17 (15.4) 60 (5.5)
Age (years), N (%) 2.456 0.483
<30 7(6.3) 56 (5.1)
30-39 44 (39.6) 371 (33.5)
40-49 45 (40.5) 492 (44.5)
>50 15(13.6) 187 (16.9)
Education (years), N (%) 5.767 0.124
Low (<10) 3(2.7) 16 (1.4)
Middle (10-13) 21 (18.9) 299 (27.1)
High (>13) 87 (78.4) 791 (71.5)
Marital status, N (%) 5.583 0.117
With spouse 85 (76.6) 918 (83.1)
Single 23 (20.7) 176 (15.9)
Divorced 3(2.7) 9(0.8)
Others 0(0.0) 3(0.2)
Working period (years), N (%) 8.546 0.041*
<3 23 (20.7) 201 (18.2)
4-7 13 (11.8) 140 (12.6)
8-11 23 (20.7) 220 (19.9)
>12 52 (46.8) 545 (49.3)
Task, N (%) 13.451 0.008**
EMS 34 (30.6) 263 (23.8)
Rescue 25(22.5) 95 (8.5)
Firefighting 47 (42.4) 624 (56.5)
Administration 5(4.5) 124 (11.2)
Working pattern, N (%) 4.871 0.024*
Shift work 97 (87.4) 942 (85.2)
Daytime work 14 (12.6) 164 (14.8)

*p<0.05, **p<0.01, ***p<0.001. IBS: irritable bowel syndrome, N: number, M: male, F: female, EMS: emergency medical service
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Table 2. Comparison of psychological variables between IBS-positive and IBS-negative group

IBS-positive, N=111 (9.1%)

IBS-negative, N=1,106 (90.9%)

Mesn+SD Mean®SD ! P
PHQ-9 8.17£5.63 4.6515.17 -7.809 <0.001***
GAD-7 5.7214.45 3.1414.15 -6.204 <0.001***
KOSS 66.39£8.21 62.10£8.97 -4.828 <0.001***
WCCL 77.0219.03 76.97+14.38 -0.034 0.973
RSES 75.11+18.56 79.74120.47 2.292 0.022*
WHOQOL-BREF 67.42+11.74 76.62+13.54 6.898 <0.001***

*p<0.05, ***p<0.001. IBS: irritable bowel syndrome, N: number, SD: standard deviation, PHQ-9: patient health questionnaire-9, GAD-7: gener-
alized anxiety disorder-7, KOSS: Korean Occupational Stress Scale, WCCL: Ways of Coping Checklist, RSES: Rosenberg’s Self-Esteem Scale,

WHOQOL-BREF: World Health Organization Quality of life-BREF

of life.”® The validity and reliability of the Korean version has
been verified by Min et al.**

Statistical analysis

We calculated the mean and standard deviation of contin-
uous variables and the frequency and percentage of categori-
cal variables. We employed chi-square tests to analyze the
differences in the demographic data of participants with and
without IBS (IBS-positive and IBS-negative, respectively). In-
dependent t-tests were used to analyze the total scores of
PHQ-9, GAD-7, KOSS, WCCL, RSES, and WHOQOL-BREF
as continuous variables. We assessedthe IBS risk for each of
the KOSS sub-categories by conducting a logistic regression
analysis after controlling for sex, age, and education.We ex-
plored predictive variables that influenced quality of life through
stepwise multiple regression analysis. The statistical analyses
were performed using SPSS software (SPSS, Version 21; Chi-
cago, IL, USA).

RESULTS

Difference between IBS-positive group and
IBS-negative group

The chi-square tests of the demographic data revealed dif-
ferences between the two groups by sex (X’=16.649, df=1, p<
0.001), working period (x’=8.546, df=3, p=0.041), task (X’=
13.451, df=3, p=0.008), and working pattern (X’=4.871, df=1,
p=0.024). However, no differences by age, education, or mar-
ital status were observed (Table 1).

In the independent t-tests conducted to identify differences
between the IBS-positive and IBS-negative groups by psy-
chological variables, significant differences were observed in
PHQ-9 (t=-7.809, p<0.001), GAD-7 (t=-6.204, p<0.001),
KOSS (t=-4.828, p<0.001), RSES (t=2.292, p=0.022), and WH-
OQOL-BREF (t=6.898, p<0.001). However, no significant
difference between the two groups was observed for WCCL
(Table 2).

Table 3. IBS subtypes among the subjects (N=111)

IBS type N (%)
IBS-C 15 (13.5)
IBS-D 34.(30.6)
IBS-M 53 (47.7)
IBS-U 9(8.2)

N: number, IBC: irritable bowel syndrome, IBS-C: IBS-constipation,
IBS-D: IBS-diarrhea, IBS-M: IBS-mixed type, IBS-U: IBS-unspec-
ified

IBS subtypes among the subjects
The major overlap among subjects with IBS was IBS-M:
IBS-mixed type (47.7%) (Table 3).

Age-adjusted odds ratios for IBS with psychological
variables

We adjusted for age and conducted logistic multiple linear
regression in order to minimize the likelihood of misinterpre-
tation of the results. In the high-risk group, the risk of IBS was
higher in the following KOSS subcategories: job demand (OR
1.79, 95% CI: 1.11-2.89), interpersonal conflict (OR 2.21,
95% CI: 1.25-4.33), organizational system (OR 1.87, 95% CI:
0.58-3.30) and lack of reward (OR 2.39, 95% CI: 1.08-5.26).
Statistically significant correlations were not observed in the
other subcategories (Table 4).

Factors influencing quality of life in IBS group

A stepwise multiple regression analysis was conducted to
identify models that may predict quality of life in IBS-positive
firefighters. We included in the multiple regression model
variables that had significant correlations with QOL in the
earlier bivariate analysis (age, working period, PHQ-9, GAD-
7, KOSS, WCCL, and RSES). We also included task, which
was a demographic variable that was expected to exert a sig-
nificant influences on QOL. In the final regression model,
PHQ-9 (p=-0.374, p<0.001), KOSS (p=-0.300, p<0.001), and
RSES (B=0.188, p=0.018), which explained 42.6% of the vari-
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ance in the total QOL, were included (Table 5).

DISCUSSION

Various psychosocial factors put firefighters at a high risk
of experiencing psychological and physical diseases. Psycho-
social factors are very closely related to FGIDs, including IBS.*
Although some studies have reported the prevalence of over-
lap syndrome in FGIDs, research into the role of psychologi-
cal factors in affecting quality of life is very rare.”® Therefore,
we aimed in this study to identify differences in demographic

Table 4. Adjusted odds ratio of IBS according to occupational
stress

B OR  95%CI  p

Physical environment

Low risk 1.0

High risk -0.088 092  0.54-153 0.739
Job demand

Low risk 1.0

High risk 0.586  1.79 1.11-2.89  0.016*
Insufficient job control

Low risk 1.0

High risk -0.220  0.81 0.37-1.71  0.509
Interpersonal conflict

Low risk 1.0

High risk -0.511 221 1.25-4.33  0.038*
Job insecurity

Low risk 1.0

High risk -0.070 093  0.32-2.69 0.897
Organizational system

Low risk 1.0

High risk 0.550 1.87  0.58-3.30 0.041*
Lack of reward

Low risk 1.0

High risk 0.869  2.39 1.08-5.26  0.032*
Occupational climate

Low risk 1.0

High risk 0322 138  0.86-2.21 0.181

*p<0.05. IBS: irritable bowel syndrome

Table 5. Factors influencing quality of life in IBS

and psychosocial factors in firefighters with IBS and those
without IBS, and to assess the effects of these factors on qual-
ity of life.

The incidence of IBS in this study was 9.1% (111 individu-
als). The prevalence of IBS reported in previous studies of the
general population ranged between 4.4% and 19.4%. Despite
the target population having a higher level of work-related
stress in this study, the prevalence for IBS was relatively low.
Previous studies have reported a substantially higher preva-
lence of IBS in females than in males. The relatively low preva-
lence of IBS in this study may be the consequence of the pre-
ponderance (94%) of male participants.””** The subtype “IBS-
mixed type” was the most common type (47.7%) of IBS among
the participants, and this finding is in line with that of previous
studies.**

Significant differences were observed between the IBS-
positive and IBS-negative groups for the psychosocial factors
of depression, anxiety, occupational stress, self-esteem, and
quality of life. In a previous study by Fond et al.,* patients with
IBS had significantly higher anxiety and depression levels
than controls. Lee et al.** reported in their community-based
study that depression and chronic stress can cause IBS. In ad-
dition, Stanculete et al.* identified the role of irrational cog-
nition and coping mechanisms in patients with IBS. The rela-
tionship between psychosocial factors and IBS has been ex-
plained by two major theories. First, the concept of a dysre-
gulated gut-brain axis has been adopted as a suitable model
for IBS.* Second, the gut microbiome may play an important
role in the onset and exacerbation of symptoms of the disorder.**

The findings of this study agree with previous studies in
terms of context; moreover, by investigating differences in
occupational stress, self-esteem, and stress coping styles that
have not been investigated previously, the present study has
broadened the scope of understanding of psychosocial fac-
tors in IBS.

The high-risk group in the subdomains of occupational
stress including job demand, interpersonal conflict, organi-
zational system, and lack of reward had a higher probability
of IBS. Previous studies also reported that IBS has a very close
association with stress. In a study by Koh et al.,* the preva-
lence of psychosocial stress among nurses who work rotating
shifts is associated with the development of functional gas-

Factors Standardized t Adjusted R? F p
PHQ-9 -0.374 -4.616 0.426 28.261 <0.001***
KOSS -0.300 -3.640

RSES 0.188 2.395

***p<0.001. IBS: irritable bowel syndrome, PHQ-9: patient health questionnaire-9, KOSS: Korean Occupational Stress Scale, RSES: Rosenberg’s

Self-Esteem Scale
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trointestinal disorders. Eriksen et al.” reported that occupa-
tional stressors such as patient care, team conflicts, role am-
biguity, and lack of autonomy were some of the contributing
factors to IBS. Qin et al.*! reported that psychological stress-
ors have a marked impact on intestinal sensitivity, motility,
secretion, and permeability. In this study, stress due to inter-
personal conflict and occupational climate, in addition to oc-
cupational characteristics, exerted a substantial influence on
IBS, possibly influenced by the hierarchical organization and
a public service system focused on command and discipline.
These create Korean occupational environments that are very
different from Western occupational environments.

PHQ-9, KOSS, and RSES, which account for 42.6% of the
variance in the total QOL, are factors that influence the qual-
ity of life of the IBS group. When Park et al.* evaluated health-
related quality of life using SF-36 questionnaires, IBS patients
had lower QOL scores in all areas, in comparison to the con-
trol group. Moreover, Amouretti et al’s study,” suggested that
continuous pressure was a factor that reduces the quality of
life in IBS patients. Although quality of life differs depending
on the presence or absence of IBS in previous studies, the
studies did not report which psychosocial factor was impor-
tant in this aspect; therefore, the findings of the present study
are significant.

The limitations of our study include that fact that, first, it
was a cross-sectional study, so we could not assess effects over
time. Second, we used self-reported data to evaluate psycho-
logical variables; therefore, there was the possibility of rese-
archers’ subjective bias, and there was no study of the severity
of IBS symptoms. Third, since it was a population-based study,
our study did not include endoscopy data. Finally, because we
investigated firefighters, a specific occupational group, it is
difficult to generalize the results to the characteristics of all IBS
patients. Fifth, since the proportion of male subjects was ex-
tremely high (94%), we could not confirm differences by sex.

Nonetheless, this study was conducted with a large number
of participants with IBS; the study also is advantageous in ex-
amining the influences of occupational stress, stress coping
styles, and self-esteem, which have not been investigated pre-
viously. In addition, the study is significant, as it has suggest-
ed a new approach to the physical and psychological health
of firefighters, which recently has become a social issue.

Future research into the influence of various psychosocial
factors on IBS would expand present knowledge about the
illness. Simultaneous physical and mental health approaches
should be undertaken in the treatment of IBS. Moreover, more
interest and research into the mental health of those em-
ployed in disaster control jobs, including firefighters, is nec-
essary.
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