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Objective The aim of this study was to investigate the predictor variables that could influence overlap syndrome in functional gastroin-
testinal disorders (FGID) among psychiatric patients.

Methods Data collected from 170 outpatients visiting the psychiatric clinic at a university hospital. FGIDs were screened according to
the Rome III questionnaire-Korean version. Demographic factors were investigated, and psychosocial factors were evaluated using the
Hospital Anxiety Depression Scale, Patient Health Questionnaire-15, Childhood Trauma Questionnaire-Korean and the Short form health
survey. Chi-squared test, Student’s t-test, one-way ANOVA, and Pearson’s correlation test were used as statistical analysis methods.

Results There were no differences in the epidemiologic data between the two groups divided according to the FGID status. In those
with FGID overlap syndrome, FD-NERD was most common (n=29), followed by IBS-NERD (n=20). Patients with overlap syndrome had
the highest depressive, anxiety, and somatic symptoms. The overlap syndrome group had the lowest physical component summary and
mental component summary. FGID symptom severity was significantly correlated with PCS and MCS in the overlap syndrome group.

Conclusion Psychological factors are associated with the overlap syndrome of FGID. Acknowledging this common comorbidity may fa-

cilitate the recognition and treatment of patients with FGID.
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INTRODUCTION

Functional gastrointestinal disorder (FGID) refers to chron-
ic or recurrent gastrointestinal syndromes that are not ex-
plained by anatomical or physiological abnormalities.' FGID
includes irritable bowel syndrome (IBS), functional dyspepsia
(FD), functional heartburn (FH), and functional constipation
(FC) and can cause serious social and economic burdens. As
a representative FGID, IBS affects 10-20% of the general pop-
ulation” and is known to result in a very low quality of life,
similar to the quality of life in patients with chronic renal fail-
ure or ischemic heart disease.>*
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Psychosocial factors, including stress, play a very important
role in the manifestation of FGID.” In addition, when FGID is
accompanied by mental illness such as depressive symptoms
or anxiety, the symptoms become much worse.® In a previous
study, the prevalence of depressive symptoms and anxiety in
IBS patients were very high, at 22% and 30%, respectively.”
However, in the busy outpatient environment, assessment of
these psychosocial factors is commonly overlooked. It is also
difficult for patients to understand the importance of psycho-
social factors, and many patients hide psychological symp-
toms due to concerns about the stigma of mental illness.

There have been several studies on FGID in patients with
psychiatric illnesses. Oreski et al.® reported that, in patients
with schizophrenia, gastrointestinal symptoms are the second
most common type after neurological symptoms, and Molloy
Manning-Courtney’ reported that 24% of autism spectrum
disorder patients showed at least one chronic gastrointestinal
symptom. In a study by Lydiard et al.'’ the prevalence of FGID
in panic disorder patients was very high compared to the gen-
eral population, while Noyes et al."" reported that the time of
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onset for gastrointestinal symptoms and panic disorder was
similar, and that gastrointestinal symptoms were lessened
when panic symptoms improved.

In the clinical field, two or more FGIDs can often be ob-
served in the same patient and such cases of multiple concur-
rent FGIDs are referred to as overlap syndrome of FGID (here-
after, overlap syndrome)."” In a study by Locke et al.,"” 1-8%
of community people experienced 2-3 FGIDs, and Choung
et al." reported that 17% of individuals experience two or
more FGIDs, showing that a lot of people suffer from overlap
syndrome.

In spite of the high prevalence of FGID in psychiatric pa-
tients and the close relationship between FGID and psycho-
social factors, there have been almost no studies on overlap
syndrome. Therefore, in this study, we aimed to investigate the
prevalence of overlap syndrome in psychiatric patients and to
explore its psychosocial characteristics.

METHODS

Participants

Participants consisted of 170 psychiatric patients who vis-
ited the mental health department of a single university hos-
pital. The study was conducted between June and December
2017, and after excluding 26 participants due to insincere re-
sponses, data from the remaining 144 participants was ana-
lyzed. The inclusion criteria were 1) patients aged 18-70 years,
and 2) patients who had been diagnosed with schizophrenia,
mood disorder (major depressive disorder, bipolar disorder),
anxiety disorder (generalized anxiety disorder, panic disor-
der), neurocognitive disorder (mild cognitive disorder), or al-
cohol use disorder by a psychiatrist based on Diagnostic and
Statistical Manual of Mental Disorders-5 (DSM-5) criteria."® Ex-
clusion criteria were 1) patients showing severe aggression,
and 2) patients who could not read or understand the ques-
tionnaire. After investigating the participants’ demographic
characteristics and psychosocial factors, participants were
classified into FD, FC, and IBS groups based on the Rome III
diagnostic criteria, and a non-erosive reflux disease (NERD)
group was selected based on the Montreal criteria.' Partici-
pants provided written consent to participate in the study af-
ter hearing an explanation of the study objectives. This study
was approved by a Wonkwang University Hospital Institution-
al Review Board (IRB WKUH 2018-04-010-009).

Measures
Hospital Anxiety and Depression Scale (HADS)

Anxiety and depressive symptoms were assessed using the
Hospital Anxiety Depression scale (HADS) developed by Zig-
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mond and Snaith.”” HADS consists of 14 questions in total,
where the 7 odd-numbered questions relate to anxiety and the
7 even-numbered questions relate to depressive symptoms.
Each question is rated on a 4-point Likert scale from 0 points
(‘Strongly disagree’) to 3 points (‘Strongly agree’). The scores for
anxiety and depressive symptoms are each in the range 0-21,
where higher scores indicate more severe symptoms. The valid-
ity and reliability study in Korean was performed by Oh et al.*®

Childhood Trauma Questionnaire-Short Form (CTQ-SF)

The CTQ-SF is a 28-item self-report inventory developed
to measure five types of abuse or neglect in childhood or ado-
lescence.”” Respondents are queried on items with a 5-point,
likert-type answer format ranging from never true (score=1)
to very often true (score=5). Each subscale contains five items
and an additional three items are intended to measure any
tendency to minimize or deny the abuse. Its validity and reli-
ability was confirmed in Korean by Kim et al.*

Patient Health Questionnaire-15 (PHQ-15)

The PHQ-15 is a convenient and very brief self-rating so-
matic symptom scale.”’ It assesses 15 somatic symptoms or
symptom clusters that account for more than 90% of all phys-
ical complaints reported by outpatients. Each item is rated on
a scale from 0 to 2, and scores are summed to return a final
score ranging from 0 to 30. The validity and reliability study
in Korean was performed by Han et al.

Short Form Health Survey-36 (SF-36)

The Short Form Health Survey (SF-36) is widely used to
evaluate people’s health-related quality of life.”’ It includes 8
items: physical functioning (PF), role limitations due to phys-
ical health problems (PR), bodily pain (BP), perceptions of
general health (GH), vitality (VT), social functioning (SR),
role limitations due to emotional problems (ER), and mental
health (MH). The score ranges from 0 to 100, with 0 indicat-
ing the worst and 100 representing the best condition. The 8
items were divided to obtain scores for physical condition
(PCS) and mental condition (MCS). Its validity and reliability
was confirmed in Korean by Han et al.**

Functional bowel severity disorder index (FBSDI)

The severity of IBS was scored using the validated functional
bowel severity disorder index (FBSDI) developed by Dross-
man et al.,”® which provides an easy to use scale to appraise
illness severity in patients with FGID. It is comprised of three
variables: current pain (by visual analog scale), diagnosis of
chronic abdominal pain, and the number of physician visits
in the past 6 months.
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Statistical analyses

Statistical analyses were performed using the SPSS 21.0
(IBM Corp., Armonk, NY, USA). Continuous variables were
expressed as meantstandard deviation, whereas categorical
varjables were expressed as numbers and percentages. A one-
way ANOVA was used to compare the parametric quantita-
tive variables, followed by a Bonferroni test for post hoc anal-
ysis to further examine the differences among the groups. To
measure the effect size, partial n values were calculated using
cut-off norms provided by Cohen.* We used the Pearson’s
correlation test to assess correlations between the psychologi-
cal variables.

RESULTS

Demographic characteristics of participants

Of the 144 participants, the distribution of psychiatric dis-
orders was as follows: schizophrenia (n=66), mood disorder
(n=50), anxiety disorder (n=7), neurocognitive disorder (n=9),
and alcohol use disorder (n=12). There were no differences in
demographic and clinical characteristics according to FGID
(Table 1).

Prevalence of overlap syndrome of FGID in
psychiatric patients

Cases of overlap syndrome involving 3 or more FGIDs in-
cluded IBS-FD-NERD (n=12) and FC-FD-NERD (n=5). Over-
lap syndrome involving 2 or more FGIDs included FD-NERD
(n=29), IBS-NERD (n=20), IBS-FD (n=12), FC-FD (n=5),
and FC-NERD (n=13) (Figure 1).

Comparison of psychological variables among the
groups

Overlap syndrome group had a higher anxiety score (11.41+
6.36) than non-overlap (7.4114.63) and healthy control groups
(6.51£5.76) (F=10.132, p<0.001, >=0.126). Overlap syndrome
group had higher depression score in HADS (11.451+5.47) than
non-overlap (8.5114.64) and healthy control group (7.8315.33)
(F=6.616, p<0.01, ’=0.086). Overlap syndrome group had high-
er PHQ-15 score (12.84+6.41) than non-overlap (7.59+4.15)
and healthy control group (4.90+5.32) (F=27.898, p<0.001,
1n°=0.284) (Table 2).

Comparison of health-related quality of life among
the groups after adjusted for age and sex

The overlap syndrome group had lower ER score (47.73+
31.35) than the healthy control group (65.48+33.73) (F=4.691,
p<0.05, 1?=0.062) and lower MH score (40.00+22.66) than the
non-overlap syndrome (55.14+16.68) and healthy control
group (56.89£21.33) (F=9.505, p<0.001, ’=0.119). The over-

264 Psychiatry Investig 2020;17(3):262-267

lap syndrome group also had a smaller VT score (29.32+21.79)
than the non-overlap syndrome (45.41+18.57) and healthy
control group (49.44119.49) (F=13.733, p<0.001, n*=0.163).

Table 1. Demographic characteristics of participants
FGID-negative ~ FGID-positive

(N=63) (Neg1)  KtP
Sex 0.323 0.570
Male 32 (50.8) 45 (55.6)
Female 31(49.2) 36 (44.4)
Age 0.890 0.375
Mean+SD 43.22+15.13 45.44+14.52
Marital status 1.460 0.834
Unmarried 26 (41.3) 37 (45.7)
Married 24 (38.1) 30 (37.0)
Separated 2(3.2) 2(2.5)
Divorced 6(9.5) 9(11.1)
Bereaved 5(7.9) 3(3.7)
Education (years) 0.356 0.837
Low (<10) 12 (19.0) 13 (16.0)
Middle (10-13) 22 (34.9) 30 (37.1)
High (>13) 29 (46.1) 38 (46.9)
Diagnosis 6.717 0.152
Schizophrenia 36 (57.1) 30 (37.0)
Mood 18 (28.6) 32(39.5)
Anxiety 2(32) 5(6.2)
Cognitive 4(6.3) 5(6.2)
AUD 3(4.8) 9 (11.1)
Smoking 0.008 0.927
Yes 19 (30.2) 25(30.9)
No 44 (69.8) 56 (69.1)
Alcohol 0.814 0.606
Yes 29 (46.0) 39 (48.1)
No 34 (54.0) 42 (51.9)

SD: standard deviation, FGID: functional gastrointestinal disorder,
AUD: alcohol use disorder

N % 5%
N N

Figure 1. Prevalence of overlap syndrome of FGID in psychiatric
patients (N=81). NERD: nonerosive reflux disease, FD: functional
dyspepsia, FC: functional constipation, IBS: irritable bowel syndrome.




In addition, the overlap syndrome group had lower BP score
(42.04%33.46) than healthy control group (59.72134.08) (F=
3.800, p<0.05, n’=0.051) as well as lower physical condition
(PCS) score (42.321+25.93) than the healthy control group
(56.77£24.13) (F=4.908, p<0.01, n*=0.065). The overlap syn-
drome group had a reduced general health (GH) score (37.95%
21.30) compared to the non-overlap syndrome (50.27+16.79)
and healthy control group (53.97+21.87) (F=8.168, p<0.001,
1n°=0.104). Finally, the overlap syndrome group had lower
mental health (MCS) score (42.11+17.07) than the non-over-
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Bivariate associations between severity of FGID and
health related quality of life among overlap
syndrome group

MCS (r=0.734, p<0.01), IBS-severity (r=-0.381, p<0.01),
NERD-severity (r=-0.395, p<0.01), FD-severity (r=-0.298, p<
0.01) and FC-severity (r=-0.415, p<0.01) were each moder-
ately to strongly associated with PCS. IBS-severity (r=-0.403,
p<0.01), NERD-severity (r=-0.441, p<0.01), FD-severity (r=
-0.402, p<0.01) and FC-severity (r=-0.386, p<0.01) also had
a moderate to strong association with MCS (Table 4).

lap syndrome (51.48+12.41) and the healthy control group
(56.59£14.97) (F=12.109, p<0.001, n’=0.147) (Table 3).

Table 2. Comparison of psychological variables among groups

n-FGID* n-overlap FGID® rlap FGID*

Variables (N:I;I; (mSaniSD) flf:s?;?mﬁnfsm (NC:)ZE) (alfleaiiSD) F Partialn®  Post-hoc
HADS (anxiety) 6.511£5.76 7.4114.63 11.411+6.36 10.132%** 0.126 a<c, b<c
HADS (depression) 7.831+5.33 8.51+4.64 11.45+5.47 6.616** 0.086 a<c, b<c
PHQ-15 4.901+5.32 7.591+4.15 12.84+6.41 27.898*** 0.284 a<c, b<c
CTQ-K 43.49+13.16 43.95+12.99 42.48+16.28 0.119 0.002 ns

**p<0.01, ***p<0.001. SD: standard deviation, FGID: functional gastrointestinal disorder, HADS: Hospital Anxiety Depression Scale, PHQ-
15: Patient Health Questionnire-15, CTQ-K: Childhood Trauma Questionnaire-Korean, ns: non-significant

Table 3. Comparison of health-related quality of life among the groups after adjusted for age and sex

a b C

Variables (N:I;;O)n(rigr?iSD) E\Ii?fsg)viiaelﬁf ;B) (N(:)Zgl?ri:ailfsm F Partial n* Post-hoc
PF 64.21+34.65 57.57+36.69 56.36133.64 0.786 0.011 ns
SR 54.56+19.22 54.73+21.11 51.42+16.66 0.436 0.006 ns
PR 49.21+43.06 35.81+36.10 32.95+38.03 2.542 0.035 ns
ER 65.48+33.73 50.68+30.33 47.73+31.35 4.691* 0.062 a>c
MH 56.89+21.33 55.14+16.68 40.00+22.66 9.505%*  0.119 a>c, b>c
VT 49.44+19.49 45.41+18.57 2932421.79 13733 0163 a>c, b>c
BP 59.72+34.08 52.70+28.88 42.04+33.46 3.800* 0.051 a>c
GH 53.97+21.87 50.27+16.79 37.95+21.30 8.168%* 0104 a>c, b>c
PCS 56.77+24.13 49.08+19.61 423242593 4,908** 0.065 a>c
MCS 56.59+14.97 51.48+12.41 2.11+17.07 12.109%% 0147 a>c, b>c

*p<0.05, **p<0.01, ***p<0.001. ns: non-specificant, SD: standard deviation, FGID: functional gastrointestinal disorder, PF: physical function-
ing, SR: social role functioning, PR: physical role functioning, ER: emotional role functioning, MH: mental health, VT: vitality, BP: bodily
pain, GH: general health perception, PCS: physical component summary, MCS: mental component summary

Table 4. Bivariate associations between severity of FGID and health related quality of life among overlap syndrome group (N=46)

1 2 3 4 5 6
PCS (1) 1
MCS (2) 0.734%* 1
IBS-severity (3) -0.381** -0.403** 1
NERD-severity (4) -0.395** -0.441** 0.625%* 1
FD-severity (5) -0.298** -0.402** 0.600** 0.739** 1
FC-severity (6) -0.415** -0.386** 0.628** 0.612%* 0.625%* 1

**p<0.01. FGID: functional gastrointestinal disorders, PCS: physical component summary, MCS: mental component summary, NERD: noner-
osive reflux disease, FD: functional dyspepsia, FC: functional constipation, IBS: irritable bowel syndrome
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DISCUSSION

In this study, we aimed to examine the psychosocial char-
acteristics of psychiatric patients with FGID overlap syndrome.
There were no statistically significant differences in demo-
graphic and clinical characteristics according to FGID.

Of the participants, 81 patients (56.25%) showed FGID; this
is higher than the prevalence of 49.7% reported by Park et al.”
in a study of patients at a digestive clinic, and much higher
than the prevalence of 18.5% reported by Bang et al.*® in a
study of military men experiencing high occupational stress.
Also, unlike a previous study of the general population in
South Korea, in which IBS-FD overlap was most common,”
in our study, NERD-FD overlap was most common. Avidan
et al.” reported that reflux symptoms were most severe in psy-
chiatric patients, and suggested that the causes were 1) the ef-
fect of different psychiatric medication, 2) intrinsic psychologi-
cal effect, and 3) indirect effect of an injurious lifestyle.

When we compared the psychological variables according
to the FGID overlap diagnosis, the overlap group showed
much higher depressive symptoms, anxiety, and physical
symptoms than the other groups. Lee et al.”' reported that emo-
tional stress and depression are independent risk factors for
FD and IBS, and Pinto-Sanchez et al.** reported that, within
the FGID group, a greater number of FGIDs was associated
with a proportional increase in depression and anxiety. Re-
cent animal studies have proposed a brain-gut-microbiome
axis, in which stress changes the composition of the microbi-
ome, the microbiota, in turn, alter metabolism and transmis-
sion of brain-derived neurotrophic factor (BDNF), gamma-
aminobutyric acid (GABA), and serotonin, and this influences
depression and anxiety.” Vanuytel et al.** reported that in-
creased corticotrophin releasing hormone (CRH) in the event
of acute emotional stress alters intestinal permeability via the
action of mast cells, and that CRH and mast cells also affect
visceral sensitivity.”®

Because FGID is chronic disease, patients are apt to experi-
ence loss of autonomy. Thus, FGID patients exhibit high levels
of anxiety and depression. Conversely, high levels of depres-
sion and anxiety can cause various symptoms of FGID or
worsen the severity of the symptoms. However, it is difficult
to clarify the causal relationship between them. Therefore,
further studies on the link between FGID and anxiety and de-
pression in animals and humans are needed.

Notably, one previous study proposed that childhood trau-
ma is an important factor in the development of FGID,* but
our study found no differences when we compared childhood
trauma between groups with and without the overlap syn-
drome. Levy et al.”” explained the effects of childhood trauma
on FGID in terms of concurrent psychiatric disorders, altera-
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tion of bodily symptoms, impaired adult relationships, cen-
trally lowered threshold for perceiving afferent GI signals, and
increased autonomic function and/or intestinal motility due
to hyperarousal. In psychiatric patients, the effects of comor-
bid psychiatric disease are limited, and it is likely that there
was a recall bias in the process of recalling childhood trauma
that occurred a long time ago.

When we examined differences in QOL according to FGID
overlap, the overlap group showed lower scores in all subdo-
mains of the SF-36 except for PE, SR, and PR. In a previous
study, Choi et al.* reported that multiple FGID patients expe-
rienced much lower QOL than single FGID patients, and that,
in FGID patients, somatic symptoms related to FGID were the

most important factors for QOL. Kaji et al.”

also reported
lower QOL in FD-IBS overlap patients compared to a control
group, and that mental component was the most important
factor in determining QOL. PCS and MCS also showed very
strong correlations with FGID symptoms severity. Therefore,
going forward, FGID-specific psychosocial interventions can
be considered to be very important for improving not only
somatic symptoms, but also for QOL and the recovery of ev-
eryday function in FGID patients.

This study had several limitations. First, because data was
collected using a retrograde self-report scale, we cannot ex-
clude the possibility of a recall bias. Second, because it uses
cross-sectional data, causal inference may be unclear. Third,
the study implemented questionnaire-based screening for
FGID using the Rome IIT diagnostic criteria, and thus there
was no assessment of any underlying gastrointestinal pathol-
ogy. Fourth, because the study was restricted to psychiatric
patients only, there are limitations in generalizing the results.

Nevertheless, the value of this study is that we ascertained
the prevalence and psychosocial characteristics of FGID over-
lap syndrome in psychiatric patients with very severe psycho-
logical distress. In addition, we assessed not only differences
in the QOL with FGID, but also the relation between QOL
and the severity of individual FGID symptoms. In future clin-
ical assessments and treatment of FGID, diverse efforts will
be required to improve symptoms and QOL through FGID-
specific psychosocial interventions.
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