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Abstract

Background The overlap between functional dyspepsia
(FD) and irritable bowel syndrome (IBS) is associated with
more severe gastrointestinal (GI) symptoms and lower
quality of life. However, the gender differences in FD-IBS
overlap remain unclear. This study aimed to investigate the
gender differences in patients with FD-IBS overlap.
Methods Controls and cases were prospectively enrolled
from July 2019 to June 2020 at nine tertiary referral
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centers. The patients underwent esophagogastroduo-
denoscopy, and their symptoms were evaluated using a
questionnaire including GI symptom-related items and the
Hospital Anxiety Depression Scale (HADS). FD and IBS
were diagnosed according to the Rome IV criteria, and the
clinical characteristics of the FD-IBS overlap group were
compared with those of the FD-only or IBS-only group.

Results Among 667 subjects (334 healthy controls, 168
with FD-only, 37 with IBS-only, 128 with FD-IBS over-
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lap), the FD-IBS overlap group (19.2%) showed a higher
rate of preference for dairy products, a higher rate of his-
tory of Helicobacter pylori eradication, and higher HADS
scores than the non-overlap group (P < 0.05). In the FD-
IBS overlap group, men complained of reflux symptom and
loose/watery stools more than women (P < 0.05), whereas
women showed more severe GI symptoms, especially
epigastric pain/burning symptoms, and higher depression
scores than men (all P < 0.05).

Conclusions FD-IBS overlap patients are associated with
severe upper GI symptoms and depression compared to
non-overlap patients. Moreover, women with FD-IBS
overlap experience more severe GI and depression symp-
toms than men.

Keywords Gender - Dyspepsia - Irritable bowel
syndrome - Overlap - Functional gastrointestinal disorders

Abbreviations

FD Functional dyspepsia

FD- Functional dyspepsia with epigastric pain
EPS syndrome

FD- Functional dyspepsia with postprandial distress
PDS syndrome

FGID Functional gastrointestinal disorder

GERS  Gastroesophageal reflux symptom
GI Gastrointestinal

HADS  Hospital Anxiety Depression Scale
NSAID Non-steroidal anti-inflammatory drug
IBS Irritable bowel syndrome

IBS-C  Constipation-dominant irritable bowel syndrome
IBS-D  Diarrhea-dominant irritable bowel syndrome
IBS-M  Mixed-type irritable bowel syndrome
Introduction

Functional gastrointestinal (GI) disorders (FGIDs) are
chronic recurrent GI symptoms in the absence of organic
abnormalities [1]. FGID is a common disease category
encountered in gastroenterology clinics, and is consider-
ably associated with psychosocial factors such as stress,
anxiety, and depression compared with organic GI diseases
[2, 3]. FGIDs can change from one disorder to another or
overlap with each other during the follow-up [4, 5].
Overlap between functional dyspepsia (FD) and irrita-
ble bowel syndrome (IBS) has been commonly reported
[6]. Patients with FD-IBS overlap experience frequent
severe GI symptoms as well as anxiety, depression, and
sleep disorder compared with patients with FD-only or
IBS-only [7-9].

@ Springer

According to previous studies, most subtypes of FGIDs
show a higher prevalence in women than in men [10]. In
addition, different coexisting subtype patterns in men and
women with FD-IBS overlap have been reported. For
example, FD with postprandial distress syndrome (FD-
PDS) and constipation-dominant IBS (IBS-C) are more
frequent in women, whereas FD with epigastric pain syn-
drome (FD-EPS) and diarrhea-dominant IBS (IBS-D) are
more common in men [11]. However, the gender differ-
ences in FD-IBS overlap are not well known, and previous
studies either included a small number of patients or were
performed at a single center, limiting the representative-
ness of their results. Thus, we performed a prospective
nationwide multicenter study to investigate the clinical
features of FD-IBS overlap compared with FD-only or
IBS-only, and to evaluate the gender differences in patients
with FD-IBS overlap.

Methods
Study subjects

The study subjects were prospectively enrolled from
among patients who visited the gastroenterology clinic at
nine tertiary referral hospitals in Korea between July 2019
and June 2020. The inclusion criteria were as follows:
provision of consent to participate in the study, aged
18-80 years, and scheduled upper endoscopy procedure.
Colonoscopy and abdominal imaging studies (e.g.,
abdominal ultrasound or abdominopelvic computed
tomography) were performed with upper endoscopy in the
presence of clinical indications. Healthy control subjects
and patients with FGID were collected as follows: subjects
who underwent GI evaluations as a health check-up or for
other problems based on a family history of gastric or colon
cancer were categorized as healthy controls, whereas those
who visited the GI clinic for the evaluation of upper or
lower GI symptoms were classified as cases upon con-
senting to participate in this study. This classification of
healthy controls and cases was finally revised in the anal-
ysis step of the questionnaire survey. The exclusion criteria
were as follows: age < 18 or > 80 years, organic GI dis-
ease (e.g., malignancy), previous gastrectomy, relevant
comorbidities (e.g., moderate to severe cardiovascular,
respiratory, hepatobiliary, pancreatic, renal, or neurologic
disorder), recent use of medications that may affect GI
symptoms (e.g., proton pump inhibitors or anti-histamine
agents, or antibiotics), and pregnant or breastfeeding status
among women. The number of subjects allocated to the
healthy control and case groups at each hospital were
agreed on by the participating GI doctors. The study pro-
tocol was approved by the institutional review board of
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each participating center. Informed consent was obtained
from all subjects.

Diagnostic questionnaire and demographic data

All subjects were requested to complete a questionnaire.
The questionnaire collected demographic data such as age,
sex, height, weight, current residence, education level,
marital status, employment level, household income,
smoking and alcohol drinking status, recent use of aspirin
or non-steroidal anti-inflammatory drug (NSAID) (> 1/
week), consumption of dairy products (> 5/week), con-
sumption of high-salt diet (defined as adding salt after
tasting food), consumption of spicy food, and a history of
Helicobacter pylori (H. pylori) eradication. An H. pylori-
positive status was defined as a positive result of either
histology or rapid urease test. The presence of upper GI
symptoms (e.g., dyspepsia, postprandial distress, epigastric
pain, and reflux symptom) and lower GI symptoms (e.g.,
abdominal pain associated with bowel movement,
decreased bowel movement, hard or lumpy stool, a feeling
of incomplete bowel movement, use of finger enema, and
loose or watery stool) during the previous 6 months were
investigated. FD was defined according to the Rome IV
criteria and classified as FD-PDS, FD-EPS, and mixed type
(FD-mixed), as previously described [11]. IBS was defined
according to the Rome IV criteria and classified as IBS-C,
IBS-D, and mixed-type IBS (IBS-M), as previously
described [11]. FD-IBS overlap was defined as the patients
who were diagnosed as both FD and IBS. Representative
GI symptoms were classified according to frequency and
severity. Symptom severity was calculated by adding the
severity scores (from O to 4, 0 = absent, 4 = severe). For
mental symptoms, the Hospital Anxiety Depression Scale
(HADS) score was used to identify possible anxiety and
depression in the subjects [12].

Statistical analysis

Continuous variables are expressed as means + standard
deviation and compared using the ¢ test. Categorical vari-
ables are expressed as percentages and compared using the
Chi-square test or Fisher’s exact test. Comparisons among
three or more groups were performed using the Chi-square
test with Bonferroni correction or analysis of variance
followed by Tukey’s test. P < 0.05 was considered statis-
tically significant. All statistical analyses were performed
using SPSS 25.0 (IBM, Armonk, NY, USA).

Results
Demographic and baseline characteristics

A total of 667 subjects participated in this study. The mean
age was 55.3 £ 13.1 (range 20-88) years, and 393 (58.9%)
were women. Among them, 333 subjects were identified as
having FD or IBS, including 128 patients (38.4%) who met
both the FD and IBS criteria (FD-IBS overlap), whereas
334 subjects were identified as healthy controls. The
prevalence of FD in patients with IBS was 77.6% (128/
165), and the prevalence of IBS in patients with FD was
43.2% (128/296) (Fig. 1). Subjects with FD-IBS overlap
showed a higher rate of preference for dairy products than
those with FD-only or IBS-only, and a higher rate of H.
pylori eradication history than those with IBS-only
(P < 0.05) (Table 1).

Frequency and severity of GI symptoms and mental
symptoms

The representative upper and lower GI symptoms and
mental symptoms (anxiety and depression) in each group
were evaluated. All upper and lower GI symptoms, except
for the use of finger enema, were significantly more fre-
quent in the FD-IBS overlap group than in the FD-only
group, and all upper GI symptoms were significantly more
frequent in the FD-IBS group than in the IBS-only group
(all P < 0.05) (Table 1). With respect to mental symptoms,
the FD-IBS overlap group showed significantly higher
HADS anxiety scores than the FD-only group and signifi-
cantly higher HADS depression scores than the FD-only or
IBS-only group (P < 0.05) (Table 1).

Total (N = 667)

FD-IBS overlap 1BS-only
(n=128,19.2%)| (n=37,5.5%)

FD-only

(n =168, 25.2%)

HC
(n =334, 50.1%)

FD, functional dyspepsia; IBS, irritable bowel syndrome; HC, healthy control.
Fig. 1 Proportions of enrolled patients with functional dyspepsia and

irritable bowel syndrome. FD functional dyspepsia, IBS irrita-
ble bowel syndrome, HC healthy control
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Table 1 Demographics of healthy control and subjects with functional dyspepsia and irritable bowel syndrome

Variables Healthy FD or IBS (n = 333) P value
control
(n = 334) FD-only IBS-only FD-IBS overlap FD vs. IBS vs.
(n = 168) (n=37) (n =128) overlap overlap
Female 177 (53.0) 115 (68.5) 24 (64.9) 77 (60.2) 0.139 0.605
Age (mean £ SD) (year) 564 + 124 552 £ 12.8 54.8 + 15.4 53.0 + 14.1 0.151 0.505
BMI (kg/m?) 23.8 +£3.2 234 + 32 237 £33 23.6 +£ 3.3 0.514 0.895
Residency, metropolitan 13 (3.9) 7 (4.2) 2(5.4) 7(5.5) 0.847 0.268
Education, < college graduate 179 (53.6) 113 (67.3) 19 (51.4) 76 (59.4) 0.148 0.602
Marital status, single/divorced/ 63 (18.9) 36 (21.4) 8 (21.6) 43 (33.6) 0.068 0.069
widowed
Job, unemployed 49 (14.7) 24 (14.3) 7 (18.9) 15 (11.7) 0.134 0.440
Household 145 (43.4) 67 (39.9) 19 (51.4) 55 (43.0) 0.378 0.524
income, < ¥3,000,000/month
Smoking, current 41 (12.3) 23 (13.7) 6 (16.2) 12 (9.4) 0.171 0.448
Alcohol, current 133 (39.8) 64 (38.1) 15 (40.5) 45 (35.2) 0.243 0.202
Aspirin or NSAID use > l/week 57 (17.1) 30 (17.9) 5(13.5) 30 (23.4) 0.423 0.422
Milk or dairy product > 5/week 107 (32.0) 46 (27.4) 8 (21.6) 56 (43.8) 0.004 0.010
Salty food preference 61 (18.3) 40 (23.8) 11 (29.7) 43 (33.6) 0.098 0.537
Spicy food preference 75 (22.5) 47 (28.0) 7 (18.9) 36 (28.9) 1.000 0.261
History of H. pylori eradication 85 (25.4) 60 (29.7) 5 (13.5) 52 (40.6) 0.171 0.001
Current H. pylori infection 83 (24.9) 43 (25.6) 9 (24.3) 31 (24.2) 0.788 0.999
FD and IBS subtype
FD 0.137 NA
FD-PDS 0 60 (35.7) 0 35 (27.3)
FD-EPS 0 43 (25.6) 0 29 (22.7)
FD-M 0 65 (38.7) 0 64 (50.0)
IBS NA 0.357
IBS-C 0 0 7 (18.9) 20 (15.6)
IBS-D 0 0 17 (45.9) 46 (35.9)
IBS-M 0 0 13 (35.1) 62 (48.4)
GI symptoms
UGI
Bloating 28 (8.4) 94 (56.0) 14 (37.8) 92 (71.9) 0.005 0.000
Nausea 15 (4.5) 31 (18.5) 5(13.5) 51 (39.8) 0.000 0.003
Vomiting 4(1.2) 11 (6.5) 2(5.4) 22 (17.2) 0.004 0.004
GERS 17 (5.1) 74 (44.4) 3@8.1) 73 (57.0) 0.027 0.000
LGI
BM < 3/week 26 (7.8) 21 (12.5) 9 (24.3) 29 (22.7) 0.005 0.505
Hard or lumpy stools 77 (23.1) 54 (32.1) 16 (43.2) 69 (53.9) 0.000 0.253
A feeling of incomplete BM 73 (21.9) 56 (33.3) 20 (54.1) 82 (64.1) 0.000 0.270
Use of finger enema 16 (4.8) 17 (10.1) 4 (10.8) 19 (14.8) 0.218 0.533
Loose or watery stools 105 (31.4) 68 (40.5) 26 (70.3) 93 (72.7) 0.000 0.776
Mental symptoms
Anxiety HADS score 40+ 34 5.6 +3.7 6.6 £3.8 7.7. 3.6 0.000 0.099
(mean & SD)
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Table 1 continued

Variables Healthy FD or IBS (n = 333) P value
control
(n = 334) FD-only IBS-only FD-IBS overlap FD vs. IBS vs.
(n = 168) (n=37) (n =128) overlap overlap
Depression HADS score 4.8 £3.6 58+34 6.2 + 4.0 77 +33 0.000 0.023

(mean + SD)

BM bowel movement, BMI body mass index, EPS epigastric pain syndrome, FD functional dyspepsia, GERS gastroesophageal reflux symptom,
GI gastrointestinal, H. pylori Helicobacter pylori, HADS hospital anxiety depression scale, /BS irritable bowel syndrome, /BS-C constipation-
dominant irritable bowel syndrome, /BS-D diarrhea-dominant irritable bowel syndrome, /BS-M mixed type irritable bowel syndrome, LG/ lower
gastrointestinal, NA not available, NSAID non-steroidal anti-inflammatory drug, PDS postprandial discomfort syndrome, SD standard deviation,

UGI upper gastrointestinal
Bold font indicates statistical significance

Gender difference in GI and mental symptoms
and risk factors of overlap syndrome

To investigate gender differences, we separately evaluated
men and women with FD-IBS overlap. The distribution of
the FD and IBS subtypes differed between men and women
(Fig. 2). With respect to the frequency of GI symptoms,
men with FD-IBS overlap had significantly higher reflux
symptom (P = 0.004), and loose or watery stools
(P =0.016) than women. However, women with FD-IBS
overlap were commonly to have bloating, vomiting,
decreased bowel movement, and hard or lumpy stools
compared to men, although there was no significant dif-
ference (Fig. 3). Concerning the severity of GI symptoms,
women with FD-IBS overlap had more severe epigastric

(A)

FD subtype
%) yp

55.8
60 <0
41.2
" 273 L4 275
: 247 :
: 227
19.5
20 I I I I
0
FD-PDS FD-EPS FD-mixed

Htotal ®Wmen ™ women

pain/burning symptom (P = 0.008) than men. However,
men with FD-IBS overlap commonly had severe symptoms
of vomiting, hard or lumpy stools, a feeling of incomplete
bowel movement, and use of finger enema compared to
women, although there was also no significant difference
(Fig. 4). For mental symptoms, women with FD-IBS
overlap were more likely to experience depression than
men (HADS depression scores, men vs. women, 6.9 £ 2.9
vs. 8.2 £ 3.4; P = 0.029) (Fig. 5).

Multivariate analysis showed that the risk factors for
FD-IBS overlap in men with FD were milk or dairy product
consumption, gastroesophageal reflux symptom (GERS),
and loose or watery stools, whereas those for FD-IBS
overlap in women with FD were loose or watery stools and
depression (all P < 0.05). The risk factors for FD-IBS

(B)
IBS subtype
%) yP
60
484 51 46.8

0 359 39.2 .

156 195
20 :

l 9.8
. |

IBS-C IBS-D IBS-M

W total Mmen Mwomen

EPS, epigastric pain syndrome; FD, functional dyspepsia; IBS-C, constipation-dominant irritable bowel syndrome; IBS-D, diarrhea-dominant irritable bowel syndrome;

IBS-M, mixed type irritable bowel syndrome; PDS, postprandial distress syndrome.

Fig. 2 Distribution of subtypes of functional dyspepsia and irrita-
ble bowel syndrome in patients with overlap syndrome. a Subtypes of
functional dyspepsia, b Subtypes of irritable bowel syndrome. EPS
epigastric pain syndrome, FD functional dyspepsia, IBS-C

constipation-dominant irritable bowel syndrome, IBS-D diarrhea-
dominant irritable bowel syndrome, /BS-M mixed type irritable bowel
syndrome, PDS postprandial distress syndrome
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P =0.016
(%)
%o P = 0.004 84.3
I
80
719 7 :
68.6
70 64.164.763 6 64.9
57 .
60 5395 g54.5
39813 3
40
27.3
0 227
0 2137 57 14815743
. I I I I I I
0
Bloating Nausea Vomiting Reflux <3 bowel Hard or lumpy A feeling of Finger enema  Loose or watery
movement /week stools incomplete stools
bowel movement
Htotal Mmen Hwomen
Bold font indicates statistical significance.
Fig. 3 Gender difference in the frequency of representative gastrointestinal symptoms in patients with overlap syndrome
(score) P =0.008
237
23455
2.11
2 19672
l 89
1.73 17
L™ 15683 163 5
- 145 1.49
1. 25
116‘ 12
Postprandial epigastric Bloating Nausea Vomiting Reflux Hard or lumpy A feeling of  Finger enema Loose or
fullness pain/burning stools incomplete watery stools
bowel
movement

Htotal Mmen Mwomen

Bold font indicates statistical significance.

Fig. 4 Gender difference in the severity of representative gastrointestinal symptoms in patients with overlap syndrome

overlap in men with IBS were bloating and GERS, whereas  Discussion

those for FD-IBS overlap in women with IBS was GERS

(all P < 0.05) (Table 2). In this prospective nationwide multicenter survey study in
Korea, FD-IBS overlap showed a high prevalence (19.2%;
128/667) which lies in the middle of the prevalence rates
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(A) Anxiety HADS
(score)

14 P =0.107

. E—

10

8(2

7\7

HADS-anxiety

Htotal mmen ®Wwomen

Bold font indicates statistical significance.
HADS, hospital anxiety depression scale.

(B)

(score)

14

12

10

Depression HADS
P =0.029

HADS-depression

M total ®Mmen MWwomen

Fig. 5 Gender difference in the HADS scores in patients with overlap. a Anxiety score, b Depression score. HADS hospital anxiety depression

scale

Table 2 Risk factors for the overlap among men and women IBS and FD group by multivariate analysis

Men Women
OR 95% CI P value OR 95% CI P value
(A) Predictive factors for FD-IBS overlap in patients with FD
Marital status, single/divorced/widowed 3.045 0.839-11.051 0.090 0.771 0.334-1.777  0.541
Milk or dairy product > 5/week 5.750 1.616-20.464 0.007 1.781 0.854-3.711  0.124
Salty food preference 2.560 0.750-8.738 0.134 0.788 0.351-1.769  0.563
Bloating 2.046 0.701-5.969 0.190 1.345 0.609-2.974  0.464
Nausea 1.867 0.504-6.915 0.350 1.622 0.698-3.774  0.261
Vomiting 1.124  0.152-8.298 0.909 2.888 0.838-9.953  0.093
GERS 3.044 1.029-9.000 0.044 0.496 0.232-1.061  0.071
BM < 3/week 0.995 0.962-1.029 0.757 0.929 0.350-2.469  0.883
Hard or lumpy stools 0.841 0.279-2.538 0.759 2.059 0.878-4.831  0.097
A feeling of incomplete BM 2.521 0.805-7.897 0.113 2.140 0.963-4.755  0.062
Loose or watery stools 3.186 1.020-9.954 0.046 2.775 1.355-5.682  0.005
Anxiety HADS score 1.139  0.922-1.407 0.229 1.082 0.964-1.215  0.180
Depression HADS score 0.973 0.799-1.185 0.784 1.187 1.046-1.346  0.008
(B) Predictive factors for FD-IBS overlap in patients with IBS
Marital status, single/divorced/widowed 12.885 0.771-215.223 0.075 0.799 0.231-2.765  0.723
Milk or dairy product > 5/week 36.070 0.491-2651.838  0.102 2.685 0.719-10.028 0.142
History of H. pylori eradication 37.09  0.848-1622.221 0.061 2.565 0.627-10.491 0.190
Bloating 33.740 1.779-640.065 0.019 2.643  0.855-8.174  0.091
Nausea 0.007 0.002-3.687 0.194 2476 0.555-11.034 0.234
Vomiting 0.908 0.025-32.638 0.958 1.391 0.120-16.097 0.791
GERS 390.243 5.276-28,866.477 0.007 7.091 1.330-37.803 0.022
Depression HADS score 1.238  0.925-1.655 0.151 1.150 0.973-1.359  0.101

BM bowel movement, CI confidence interval, FD functional dyspepsia, GERS gastroesophageal reflux symptoms, HADS hospital anxiety

depression score, H. pylori, Helicobacter pylori, IBS irritable bowel syndrome, OR odds ratio

Bold font indicates statistical significance
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reported in previous studies (5-36.7%) [11, 13, 14]. The
prevalence of FD in patients with IBS was 77.6% (128/
165) and that of IBS in patients with FD was 43.2% (128/
296), consistent with previous studies (29-87% and
13-48.9%, respectively) [6, 11, 13, 14]. The FD-IBS group
showed frequent and severe GI symptoms and higher
HADS scores compared to the non-overlap group. With
respect to gender differences, women with FD-IBS overlap
showed more severe GI symptoms associated with
decreased bowel movement and higher HADS depression
scores than men with FD-IBS overlap. Most of these main
findings have been reported in several studies partly based
on Rome III criteria; however, our study was a compre-
hensive analysis based on Rome IV criteria [15].

In the present study, the FD-IBS group showed a sig-
nificantly higher preference for milk or dairy products than
the non-overlap group (P < 0.05) (Table 1), especially
men. Milk and dairy products are frequently identified as
triggering symptoms in patients with FD, with some posi-
tive results in provocation studies [16], and are also known
to aggravate IBS symptoms [17]. Lactose intolerance and
fat-containing milk or dairy products are considered to be
the causes of this relationship. The reason for the gender
difference in FD-IBS overlap is not certain: however, it
could be related to several reasons. One reason is that men
usually do not pay as much attention to food as women
[18-20]. Moreover, men with FD-IBS overlap showed
higher rates of aspirin or NSAID use and preference for
salty food than non-overlap patients in the present study
(P < 0.05); however, women with FD-IBS overlap did not
show this characteristic. In addition, there could be a
gender difference in gut microbiota or small-bowel bacte-
rial overgrowth, as suggested in previous studies [21-26]

In the present study, the FD-IBS group also showed a
higher rate of H. pylori eradication history than the IBS-
only group (P = 0.001). However, the rate of current H.
pylori infection determined by histology or rapid urease
test was not significantly different between the FD-IBS
overlap group and the non-overlap group (Table 1), which
is consistent with a previous report [27]. Before 2018, the
Korean health insurance system allowed H. pylori eradi-
cation only for peptic ulcer, gastric cancer, and mucosa-
associated lymphoid tissue lymphoma; thus H. pylori-re-
lated dyspepsia was not the main target of eradication
therapy. In addition, the effect of eradication on the
improvement of dyspepsia in Asia was reported to be not as
significant compared to that in Western countries [28].
However, as the FD-IBS group had frequent and severe GI
symptoms, H. pylori eradication might have been attemp-
ted for relieving symptoms more frequently in FD-IBS
group than FD-only or IBS-only group.

In a previous study, patients with FD-IBS overlap
showed a significantly higher prevalence of fullness,
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bloating, early satiety, and weight loss and higher symptom
severity score than patients with FD-only [8]. Patients with
FD-IBS overlap also showed higher symptom severity
scores in general abdominal discomfort/pain, early satiety,
postprandial fullness, bloating, nausea, and other consti-
pation-related items than non-overlap patients [11, 13].
Interestingly, an Australian study showed that the preva-
lence of FD-IBS overlap was 23% based on routine clinical
assessment, which increased up to 64% when based on a
standardized assessment with a questionnaire, and the
severity of FD and IBS symptoms were significantly higher
in patients with FD-IBS overlap than in the FD-only or
IBS-only [29]. In addition, a recent Chinese study showed
that FD-IBS overlap patients showed significant impair-
ment in 36-item Short-Form Health Survey, a higher level
of anxiety compared to belching disorder/functional
heartburn-IBS overlap, and elevated depression score
compared to IBS only patients [30]. In the present study,
most of the GI symptoms were more frequent and severe in
the FD-IBS overlap group than in the FD-only or IBS-only
group (Table 1). Accordingly, early detection of FD-IBS
overlap and suggestion for proper treatment are important
to improve the patients’ QoL. Patients with FD-IBS over-
lap have a risk of developing mental illness such as anxi-
ety, depression, and somatization [6]. In the present study,
significant differences were found in the HADS anxiety
and depression scores between the FD-IBS overlap group
and the FD-only group (P < 0.001), as well as in the
HADS depression scores between the FD-IBS overlap
group and the FD-only group (P < 0.001) or IBS-only
group (P = 0.023) (Table 1).

Generally, FGIDs are more prevalent in women than in
men. The reason for this trend is believed to be the dif-
ferences in sex hormones, visceral hypersensitivity,
response to stress, and expression of inflammatory
cytokines between men and women [31, 32]. The preva-
lence of FD is much higher in women than in men
(1.4-2.7:D[33], and women with FD more commonly
experience anxiety, depression, and reduced QoL [34]. In a
previous study on the association between FD and body
mass index, underweight was a risk factor for FD in men,
whereas both underweight and obesity were risk factors for
FD in women [35]. With respect to IBS, estrogen and
progesterone affect bowel motility and estrogen enhances
pain sensitivity, whereas testosterone has an analgesic
effect. On the basis of these findings, women are consid-
ered to be more vulnerable to IBS than men, and we
hypothesized that the FD-IBS overlap group might show a
women predominance compared with the non-overlap
group [8]. However, in the present study, we found no
significant gender difference in each group and the pro-
portion of women in the FD-IBS group (60.2%) was sim-
ilar to that of FD-only (68.5%) or IBS-only group (64.9%)
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(Table 1). In a previous study, the proportion of women in
the FD-IBS overlap group was significantly higher than
that in the IBS-only group, but not in the FD-only group,
and gender was not a significant risk factor of overlap
among the FD-only and IBS-only groups [11]. Thereby,
female may not be a consistent risk factor for FD-IBS
overlap. Further studies are needed to confirm this finding.

A previous study suggested the aggregation of subtypes
in FD-IBS overlap, such as FD-PDS/IBS-C and FD-EPS/
IBS-D [11]. In the present study, the proportion of FD-
mixed and IBS-C was higher in women than in men
(Fig. 2). Previous studies reported that IBS-C had more
common upper GI symptoms than IBS-D [7, 36], which
was also confirmed in another study [6]. In the present
study, symptoms associated with decreased bowel move-
ment and increased pain sensitivity more severely affected
women than men, although only epigastric pain/burning
severity was statistically significant (P = 0.008). In addi-
tion, women showed significantly higher HADS depression
scores than men (P = 0.029); however, there was no sig-
nificant gender difference in the HADS anxiety scores.
This result is not consistent with a previous Swedish study
showing that anxiety was a risk factor for FD-IBS overlap
[4], and another previous study showed a correlation
between epigastric burning/pain score and HADS anxiety
score in women [34]. The risk factors of overlap in patients
with IBS or FD were also different between men and
women. Men and women with FD with loose or watery
stools were likely to have IBS overlap; however, milk or
dairy product consumption and GERS in men and
depression in women were additional risk factors
(P < 0.05). Men and women with IBS and GERS were
likely to have FD overlap, although bloating was an
additional risk factor in men (P < 0.05). These gender
differences may have been due to estrogen and proges-
terone effects; however, further studies are needed to
evaluate this difference [20].

This study had some limitations. First, this was a hos-
pital-based study and subjects were enrolled from the
gastroenterology clinic. Healthy control subjects reported
having to have some GI symptoms that did not meet the
diagnostic criteria of FD or IBS compared with previous
study [11]. Second, the number of patients in the IBS-only
group was relatively small; thus, some GI symptoms might
not have been fully evaluated. Third, some genetic poly-
morphisms that may increase the risk of IBS, FD, and FD-
IBS have been reported in previous studies [11, 37].
However, owing to the nature of the present study, which
was been performed in nine nationwide centers in Korea,
genetic polymorphisms could not be evaluated. Fourth, all
enrolled patients were Korean, thus the meaning of this
study may be limited to the Asian FD-IBS overlap patients.
Despite these limitations, our study has strengths in that the

diagnoses based on the Rome IV criteria and gender dif-
ferences were closely evaluated because this study was
planned by the Diversity Committee of the Korean Society
of Gastroenterology.

In conclusion, the overlap between FD and IBS is
common and negatively affects the QoL of patients. FD-
IBS overlap patients are associated with severe upper GI
symptoms and depression compared to non-overlap
patients. In addition, women with FD-IBS overlap experi-
ence more severe GI and depression symptoms than men.
The risk factors for FD-IBS overlap in patients with FD or
IBS are somewhat different between men and women.
Clinicians need to understand these gender differences in
FD-IBS overlap to enable personalized medicine and to
help improve the QoL of patients with FGID.
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