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Background/Aims
The association between clinical symptoms, gastric emptying, quality of life and sleep disorders in distinct functional dyspepsia 
(FD) patients has not been studied yet in detail.

Methods
We enrolled 79 FD patients (postprandial distress syndrome [PDS], n = 65; epigastric pain syndrome [EPS], n = 47; EPS-PDS 
overlap, n = 33) and 44 healthy volunteers. Gastric motility was evaluated. We used Rome III criteria to evaluate clinical symp-
toms and State-Trait Anxiety Inventory (STAI) scores to determine anxiety status. Sleep disorder was evaluated using the 
Pittsburgh Sleep Quality Index scores.

Results
There were no significant differences in age, sex and Helicobacter pylori positivity between FD subtypes and healthy volunteers. 
The scores of Glasgow dyspepsia severity scores (GDSS), SF-8 and Pittsburgh Sleep Quality Index (PSQI) in distinct subtypes of 
FD patients were significantly different from those in healthy volunteers. However, there were not significant differences in  
these scores, Tmax and T1/2 among 3 subtypes of FD patients. PSQI score was significantly (P = 0.027, P = 0.002 and P =  
0.039, respectively) associated with GDSS among EPS, PDS and EPS-PDS overlap patients. In addition, 8-item short form health 
survey (SF-8; Physical Component Score and Mental Component Score) was significantly associated with global PSQI score in PDS and 
EPS-PDS overlap patients. In contrast, SF-8 (Mental Component Score) only was significantly linked to global PSQI score in EPS patients.

Conclusions
Prevalences for sleep disorders, gastric motility and quality of life in 3 subtypes of FD patients were similar levels. In PDS and 
EPS-PDS overlap patients, SF-8 was significantly associated with global PSQI score.
(J Neurogastroenterol Motil 2014;20:104-112)
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Introduction
Functional dyspepsia (FD), irritable bowel syndrome (IBS) 

and gastroesophageal reflux disease (GERD) are highly preva-
lent and almost endemic gastrointestinal (GI) disorders in the 
general population. FD has been subclassified into 2 disease cate-
gories under the Rome III classification criteria: epigastric pain 
syndrome (EPS) and postprandial distress syndrome (PDS).1 
Impairment of gastric motility such as gastric emptying is strong-
ly associated with the pathophysiology of FD, one of the most 
common gastrointestinal disorders.2 In a previous study, we re-
ported that maximum time (Tmax) value as a marker of gastric 
emptying in PDS patients was significantly greater compared to 
healthy volunteers.3 We also reported that nizatidine significantly 
improved clinical symptoms by affecting the Tmax value in FD 
patients with impaired gastric emptying compared to those with-
out impairment of gastric emptying.4 In addition, acotiamide has 
been reported to improve significantly clinical symptoms in PDS 
patients compared to placebo treatment.5 As for the treatment of 
FD patients, it might be useful to consider subtypes of FD and 
classification in view of impairment of gastric emptying. 
Therefore, we have considered subtypes of FD patients as well as 
evaluating gastric motility to manage the treatment of FD 
patients.

Sleep disorder is a common medical problem, and has been 
associated with several diseases, including pulmonary disease, 
GERD and fibromyalgia.6 Sleep disorder, in turn, causes sig-
nificant morbidity, as evidenced by the increased need for general 
medical and mental health treatment for emotional problems.7 
However, a number of studies have found an association between 
sleep disorders and functional GI disorders.8-11　 Sleep dis-
turbance reported by patients with GERD was substantially im-
proved by the use of proton pump inhibitor (PPI) therapy or an-
ti-reflux surgery.12,13 Patients whose treatment protocol included 
histamine H2 receptor antagonist medication at bedtime in addi-
tion to PPI therapy showed overall improvement in GI symp-
toms and GERD-associated sleep disturbance.14 In contrast, few 
studies have focused on the relationship between sleep disorders 
and functional dyspepsia.15,16 We also reported that there was a 
significant relationship between subjective sleep quality and both 
Tmax and T1/2 values in FD patients by the 13C-acetate breath 
test.4 In this study, we investigated (1) the prevalence and rela-
tionship for sleep disorders and status of health-related quality of 
life (HRQOL) in FD patients according by subtypes and (2) the 

degree of impairment for gastric emptying in subtypes of FD 
patients.

Materials and Methods

Subjects
Seventy-nine consecutive patients presenting typical symp-

toms of PDS (n = 65), EPS (n = 47) and EPS-PDS overlap (n 
= 33) were enrolled after upper gastrointestinal endoscopy and 
abdominal ultrasonography. Patients presented with various 
types of abdominal symptoms including nausea and upper ab-
dominal discomfort, in addition to the four typical upper abdomi-
nal symptoms defined by the Rome III criteria17; bothersome 
postprandial fullness, early satiation, epigastric pain and epi-
gastric burning. Dyspeptic symptoms were defined as pain or dis-
comfort in the upper abdomen for the past 3 months, with symp-
tom onset at least 6 months prior to medical check-up. Patients 
completed a self-administrated questionnaire for the diagnosis of 
FD according to the Rome III criteria. Forty-four healthy volun-
teers with no clinical history of gastroduodenal disease including 
symptoms of FD, were recruited from our medical staffs and stu-
dents at Nippon Medical School. Exclusion criteria included se-
vere heart disease, renal or pulmonary failure, liver cirrhosis, se-
vere systemic illness and history of malignant disease. Patients 
with previous gastroduodenal surgery, duodenal ulcer scars, dia-
betes mellitus, and recent use of non-steroidal anti-inflammatory 
drugs, PPIs or anticoagulants at endoscopy were also excluded. 
Helicobacter pylori infection was determined by both the 13C-ace-
tate breath test and by histological identification. Written informed 
consent was obtained from all subjects prior to upper gastro-
intestinal endoscopy and abdominal ultrasonography for evaluation 
of dyspeptic symptoms. The study protocol was approved by the 
Ethics Review Committee of Nippon Medical School Hospital.

Clinical Symptoms
Clinical symptoms of FD were evaluated according to the 

Rome III criteria.17 Abdominal symptoms were assessed with a 
previously validated questionnaire.18-20 We assessed abdominal 
symptoms using the modified Glasgow dyspepsia severity score 
(GDSS),18-21 which is based on frequency (never, score 0; on only 
1 or 2 days, score 1; on approximately 1 day per week, score 3; on 
approximately 50% of days, score 4; on most days, score 5), dura-
tion (minimum score, 0; maximal score 5), and intensity of symp-
toms (minimum score, 0; maximal score, 3). The degree of anxi-
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ety was evaluated by the State-trait Anxiety Inventory (STAI- 
state/-trait) scores.22

Pittsburgh Sleep Quality Index
A Japanese version of Pittsburgh Sleep Quality Index 

(PSQI)23 was used to measure the patient’s recent history of sleep 
quality and the sleep duration during the month immediately pre-
ceding the study. The PSQI consisted of 17 items which gen-
erated 7 components, including subjective sleep quality, sleep la-
tency, sleep duration, habitual sleep efficiency, sleep disturbance, 
use of sleep medication and daytime dysfunction. Each component 
score ranged from 0 to 3. The sum of these 7 component scores 
provides a global PSQI score, which ranges from 0 to 21. Higher 
scores indicate poorer sleep.23,24 A cut-off score ＞ 5.5 has a sensi-
tivity of 80.0-85.7% for various patient groups, and a specificity of 
86.6% for control subjects in the Japanese version of the PSQI.24 

Health-related Quality of Life 
The 8-item short form health survey (SF-8) was used as a 

measurement scale for HRQOL, using eight questions scored 
according to the “Manual of the SF-8 Japanese version.”25,26 
Scores for the 8 domains (“general health,” “physical function-
ing,” “role-physical,” “bodily pain,” “vitality,” “social function-
ing,” “mental health” and “role-emotional”) and 2 summaries 
(physical component summary [PCS] and mental component 
summary [MCS]) were derived. A score < 50 indicates im-
paired QOL, and an increasingly low score is considered to in-
dicate greater damage to QOL.

Measurement of Gastric Motility 
Sodium acetate (water-soluble; 13C-acetate) for emptying of 

liquids was used as tracer (Cambridge Isotope Laboratories, 
Cambridge, MA, USA). The liquid test meal consisted of 100 
mg of 13C-acetate dissolved in 200 mL of a liquid meal (Racol, 1 
mL/1 kcal; Otsuka Pharmacia Company, Tokyo, Japan). Breath 
samples were collected 0, 10 seconds, 5, 10, 15, 20, 30, 40, 50, 60, 
75 and 90 minutes after ingestion of the test meal at 10:00 a.m. 
Patients were instructed not to drink, eat or smoke during the 
test. Probes were analyzed by non-dispersive infrared spectro-
scopy (IRIS, Wagner Analyzentechnik, Bremen, Germany). The 
subject’s own production of 300 mmol CO2 per m2 body surface 
area and per hour was set as default. We used an Integrated 
Software Solutions program to calculate the half gastric emptying 
time (T1/2) and the lag phase (Tmax, minutes) as the point of 
maximum gastric emptying according to Hellmig et al.27 The 

T1/2 represents the time at which 50% of the initial gastric content 
was emptied.27,28 Tmax value greater than 60 minutes, represent-
ing the mean Tmax in healthy volunteers plus SD, was defined to 
represent relative disturbances in gastric emptying according to 
the diagnostic criteria of the Japan Society of Smooth Muscle 
Research, and our own study.3,29 

Statistical Methods
For statistical evaluation of group data, Student’s t test for 

paired data and ANOVA for multiple comparisons were followed 
by Scheffe’s F test. Mann-Whitney U test was used for analysis 
of categorical data. The data analysis were performed using a stand-
ard software package (SPSS version 13.0; SPSS Inc., Chicago, IL, 
USA). A P-value of ＜ 0.05 was statistically significant.

Results

Characteristics of EPS, PDS and EPS-PDS 
Overlap Patients and Healthy Volunteers

We have compared age, sex, H. pylori positivity, STAI- 
trait/-state score and Tmax value among EPS, PDS and EPS- 
PDS overlap patients and healthy volunteers. There were no sig-
nificant differences in age, sex and H. pylori positivity among 
EPS, PDS and EPS-PDS overlap patients and healthy volunteers. 
Although there were significant (P ＜ 0.05) differences in 
STAI-trait/-state, Tmax and T1/2 values between 3 subtypes of 
FD patients and healthy volunteers, there were no significant dif-
ferences in STAI-trait/-state, Tmax and T1/2 values among EPS, 
PDS and EPS-PDS overlap patients (Table 1).

Comparison of GDSS, SF-8 and Global PSQI 
Scores Among EPS, PDS and EPS-PDS 
Overlap Patients and Healthy Volunteers

The scores of GDSS, SF-8 and global PSQI scores in EPS, 
PDS and EPS-PDS overlap patients were significantly different 
from those in healthy volunteers (Table 2). Especially, SF-8 
(PCS) in EPS, PDS and EPS-PDS overlap patients were sig-
nificantly lower (P ＜ 0.001, P ＜ 0.001 and P ＜ 0.001) com-
pared to that of healthy volunteers. The ratio of sleep disorders 
(global PSQI score ＞ 5.5) in EPS, PDS and EPS-PDS overlap 
patients and healthy volunteers was 36.2%, 35.4%, 33.0% and 
19.0%, respectively. However, there was no significant difference 
in GDSS, SF-8 and global PSQI scores among EPS, PDS and 
EPS-PDS overlap patients. 
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Table 1. Characteristics of Subtypes of Functional Dyspepsia Patients and Healthy Volunteers

Age (range) Sex (M:F) HP positivity (%) Tmax T1/2 STAI-state STAI-trait

PDS (n = 65) 24-83 23:42 35 58.80 ± 3.31a 96.14 ± 3.29c 62.13 ± 3.41b 54.71 ± 4.19c

EPS (n = 47) 24-83 13:34 30 55.31 ± 4.04a 95.19 ± 3.45c 61.27 ± 3.87b 55.60 ± 4.63c

EPS-PDS overlap (n = 33) 30-83 9:24 33 58.48 ± 5.39a 92.76 ± 4.55b 66.04 ± 4.23b 58.48 ± 5.39c

Healthy volunteers (n = 44) 26-81 24:20 28 48.02 ± 1.71 73.77 ± 2.33 38.51 ± 4.50 27.58 ± 3.84
avs. healthy volunteers, P ＜ 0.05; bvs. healthy volunteers, P ＜ 0.01; cvs. healthy volunteers, P ＜ 0.001.
HP, Helicobacter pylori; Tmax, the lag phase as the point of maximum gastric emptying; T1/2, half gastric emptying time; STAI, state-trait anxiety inventory; PDS, 
postprandial distress syndrome; EPS, epigastric pain syndrome.
Values are mean ± SD.

Table 3. Comparison of PSQI Scores Among Subtypes of Func-
tional Dyspepsia Patients and Healthy Volunteers

Component of PSQI score

PDS EPS
EPS-PDS 

overlap
HV

Subjective
  sleep quality

1.29 ± 0.11 1.26 ± 0.14 1.32 ± 0.16 1.25 ± 0.10

Sleep latency 1.07 ± 0.13a 0.93 ± 0.14a 0.92 ± 0.15a 0.52 ± 0.10
Sleep duration 0.74 ± 0.13a 0.74 ± 0.14a 0.88 ± 0.16a 1.23 ± 0.11
Habitual sleep
  efficiency

0.29 ± 0.10a 0.35 ± 0.12a 0.40 ± 0.15a 0.07 ± 0.05

Sleep
  disturbance

0.97 ± 0.08a 0.93 ± 0.09a 1.00 ± 0.17a 0.56 ± 0.08

Use of sleep
  medication

0.81 ± 0.17a 0.91 ± 0.20a 0.69 ± 0.22a 0.07 ± 0.04

Day time
  dysfunction

0.74 ± 0.13 0.89 ± 0.16 0.81 ± 0.70 0.91 ± 0.12

Global PSQI 5.70 ± 0.44a 5.60 ± 0.49 5.48 ± 0.57a 4.52 ± 0.29
avs. healthy volunteers, P < 0.05.
PSQI, Pittsburgh Sleep Quality Index; PDS, postprandial distress syndrome; 
EPS, epigastric pain syndrome; HV, healthy volunteers. 
Summary values are mean ± SD.

Table 2. Comparison of GDSS, SF-8 and PSQI Scores Among 
Subtypes of Functional Dyspepsia Patients and Healthy Volunteers

GDSS
SF-8

PSQI
PCS MCS

PDS 2.37 ± 0.12a 43.55 ± 1.18a 45.47 ± 1.27a 5.70 ± 0.44a

EPS 2.43 ± 0.14a 41.53 ± 1.38a 45.51 ± 1.39a 5.60 ± 0.49a

EPS-PDS
  overlap

2.55 ± 0.19a 40.70 ± 1.64a 45.40 ± 1.73a 5.48 ± 0.57a

Healthy
  volunteers

1.85 ± 0.11 50.98 ± 0.62 49.07 ± 0.93 4.52 ± 0.29

avs. healthy volunteers, P ＜ 0.05.
GDSS, Glasgow dyspepsia severity score; SF-8, 8-item short form health survey;
PCS, physical component summary; MCS, mental component summary; PSQI,
Pittsburgh Sleep Quality Index; PDS, postprandial distress syndrome; EPS, 
epigastric pain syndrome. 
Values are mean ± SD.

Comparison of Each PSQI Score Among EPS, 
PDS and EPS-PDS Overlap Patients and 
Healthy Volunteers

Since we previously reported that global PSQI score of FD 
subjects was significantly higher compared to healthy volunteers, 
we have compared each PSQI score in distinct subtypes of FD 
subjects compared to those in healthy volunteers. Sleep latency, 
sleep duration, habitual sleep efficiency, sleep disturbance and 
use of sleep medication in 3 subtypes of FD subjects were sig-
nificantly higher compared to those in healthy volunteers (Table 
3). Especially, sleep duration in EPS, PDS and EPS-PDS over-
lap syndrome was significantly (P ＜ 0.001, P ＜ 0.01 and P ＜ 
0.05) lower compared to that of healthy volunteers. However, 
there was no significant difference in each PSQI score among 
three subtypes of FD subjects (Table 3).

Relationship Between GDSS Score and PSQI 
Score in 3 Subtypes of Functional Dyspepsia 
Subjects

Although we could not get any significant difference in 
GDSS, SF-8 and global PSQI scores among EPS, PDS and 
EPS-PDS overlap patients, we have previously reported that 
there was a significant relationship between clinical symptoms 
and global PSQI in FD patients. Therefore, we investigated 
whether there were any differences in GDSS, SF-8 and global 
PSQI scores in FD subtypes. Total GDSS score in PDS patients 
was significantly (P = 0.002, r = 0.416) associated with global 
PSQI score (Fig. 1A). In EPS patients, total GDSS score was 
significantly (P = 0.027, r = 0.354) associated with global PSQI 
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Figure 1. Relationship between total Glasgow dyspepsia severity score (GDSS) and global Pittsburgh Sleep Quality Index (PSQI) score among 
subtypes of functional dyspepsia patients. (A) There was a significant (P = 0.002, r = 0.416) relationship between total GDSS and global PSQI score 
in postprandial distress syndrome (PDS) patients. (B) In epigastric pain syndrome (EPS) patients, there was a significant (P = 0.027, r = 0.354) 
relationship between total GDSS and global PSQI score. (C) In EPS-PDS overlap patients, there was a significant (P = 0.039, r = 0.408) relationship 
between total GDSS and global PSQI score. (D) In healthy volunteers, there was no significant (P = 0.348, r = 0.148) relationship between total 
GDSS and global PSQI score.

score (Fig. 1B). In EPS-PDS overlap patients, total GDSS score 
was also significantly (P = 0.039, r = 0.408) associated with 
global PSQI score (Fig. 1C). In contrast, in healthy volunteers, 
there was no significant relationship (P = 0.348, r = 0.148) be-
tween total GDSS score and global PSQI score (Fig. 1D).

Relationship Between Total SF-8 and Global 
PSQI Score Among EPS, PDS and EPS-PDS 
Overlap Patients

In our data, quality of life in both subtypes of FD patients 
was significantly impaired, and we have investigated whether 
there was any significant correlations between SF-8 score and 
global PSQI score. In PDS patients, there were significant (PCS 

and MCS; P ＜ 0.001, r = -0.524 and P ＜ 0.001, r = -0.762, 
respectively) correlations between SF-8 score and global PSQI 
score (Fig. 2A and 2B). In EPS-PDS overlap patients, there 
were significant (PCS and MCS; P ＜ 0.013, r = -0.482 and P 
＜ 0.001, r = -0.720, respectively) correlations between SF-8 
score and global PSQI score (Fig. 2E and 2F). In contrast, in 
EPS patients, there was no significant (P = 0.206) relationship 
between SF-8 (PCS) score and global PSQI score (Fig. 2C). 
SF-8 (MCS) in EPS patients was significantly (P ＜ 0.001, r = 
-0.629) associated with global PSQI score (Fig. 2D). In healthy 
volunteers, there were no significant correlations (PCS and 
MCS; P = 0.091, r = -0.265 and P = 0.117, r = -0.245, re-
spectively) between SF-8 and global PSQI score (Fig. 2G and 



Impact of Sleep Disorders in Subtypes of FD

Vol. 20, No. 1   January, 2014 (104-112) 109

Figure 2. Relationship between 8-item short form health survey (SF-8) and global Pittsburgh Sleep Quality Index (PSQI) score among subtypes of 
functional dyspepsia patients. (A) There was a significant (P ＜ 0.001, r = -0.524) relationship between SF-8 (physical component summary [PCS])
and global PSQI score in postprandial distress syndrome (PDS) patients. (B) In PDS patients, there was a significant (P ＜ 0.001, r = -0.762) 
relationship between SF-8 (mental component summary [MCS]) and global PSQI score. (C) There was no significant (P = 0.206, r = -0.207) 
relationship between SF-8 (PCS) and global PSQI score in epigastric pain syndrome (EPS) patients. (D) There was a significant (P ＜ 0.001, r = 
-0.629) relationship between SF-8 (MCS) and global PSQI score in EPS patients. (E) There was a significant (P = 0.013, r = -0.482) relationship 
between SF-8 (PCS) and global PSQI score in EPS-PDS overlap patients. (F) In EPS-PDS overlap patients, there was a significant (P ＜ 0.001, r
= -0.720) relationship between SF-8 (MCS) and global PSQI score. (G) There was no significant (P = 0.091, r = -0.265) relationship between SF-8 
(PCS) and global PSQI score in healthy volunteers. (H) There was no significant (P = 0.117, r = -0.245) relationship between SF-8 (MCS) and 
global PSQI score in healthy volunteers.
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Table 4. Multiple Logistic Regression Analysis of Factors 
Associated With Subtypes of Functional Dyspepsia Patients

Factor Odds ratios (95%CI) P-value

GDSS 1.195 (0.169-2.234) 0.211
PSQI 2.941 (0.150-4.071) 0.877
PCS (SF-8) 1.389 (0.176-2.096) 0.269
MCS (SF-8) 1.399 (0.193-2.113) 0.547
STAI-state 0.215 (0.097-2.953) 0.889
STAI-trait 0.206 (0.095-2.966) 0.868
Tmax 2.497 (0.110-2.824) 0.182

GDSS, Glasgow dyspepsia severity scores; PSQI, Pittsburgh Sleep Quality 
Index; PCS, physical component summary; MCS, mental component 
summary; STAI, State-Trait Anxiety Inventory; Tmax, the lag phase as the 
point of maximum gastric emptying.

Figure 2. Continued.

2H).

Multiple Logistic Regression Analysis of Subtypes 
of Functional Dyspepsia Patients 

Because diagnosis of subtypes of FD patients seemed to be 
useful for effective treatment, we compared subtypes of FD pa-
tients with the following parameters: GDSS score, PSQI score, 
SF-8 score, Tmax value and STAI score. A multiple logistic re-
gression analysis revealed that GDSS, PSQI, SF-8 (MCS and 
PCS) and STAI-trait/-state score were not significantly (P = 
0.211, P = 0.877, P = 0.547, P = 0.269, P = 0.868 and P = 
0.889) associated with classification of distinct subtypes of FD 
patients (Table 4). In addition, Tmax value as a useful marker for 
gastric emptying was not significantly (P = 0.182) associated 
with classification of subtypes of FD patients (Table 4).

Discussion
The major findings of this study are: (1) The scores of STAI- 

state/-trait and global PSQI in 3 subtypes of FD patients were sig-
nificantly greater compared to those in healthy volunteers. (2) The 
scores of SF-8 in 3 subtypes of FD patients were significantly 
lower compared to that in healthy volunteers. (3) Sleep disorders 
were similarly observed in distinct subtypes of FD. (4) In PDS 
and EPS-PDS overlap patients, both SF-8 (PCS) and SF-8 
(MCS) were significantly associated with global PSQI score. In 
contrast, only SF-8 (MCS) in EPS patients was significantly 
linked to global PSQI score.

The pathophysiology of FD is related to symptoms charac-
terized by multifunctional disorders of the upper GI tract, such as 
disorders of GI motility, abnormal acid secretion, visceral hyper-
sensitivity, H. pylori infection and potent psychological factors. 
Distinct differences may exist in pathophysiology among the 
three subgroups, PDS, EPS and EPS-PDS overlap patients. 
Although following a therapeutic approach for FD in line with 
pathophysiology of each subgroup is appropriate, it is very diffi-
cult to investigate the factors of each FD patient at clinical inves-
tigations, including primary care hospitals. Therefore, in this 
study, we tried to clarify whether there were any differences such 
as sleep disorders, quality of life and gastric motility among 3 
subgroups. Sleep disorders are common medical problems, and 
have been associated with several diseases, including GERD and 
pulmonary disease.6 In addition, an epidemiological survey on in-
somnia demonstrated that almost 20% of the general Japanese 
population suffer from sleep disorders.24,30,31 Higher prevalence 
of sleep disorders in FD patients has been reported by other stud-
ies conducted in Japan and in the USA.16,32 Miwa32 have also re-
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ported that the distribution of subjects who thought that they got 
enough sleep was significantly lower for the FD-IBS overlap 
subjects than that for control subjects. In our study, prevalence of 
sleep disorder in EPS (36.2%), PDS (35.4%) and EPS-PDS 
overlap patients (33%) was significantly higher than that in 
healthy volunteers (19%). We have first reported the ratio of 
sleep disorders in distinct subtypes in functional dyspepsia. Sleep 
disorders distribution in three FD subtypes was significantly 
higher compared to that in healthy volunteers.

Moreover, it is possible that both sleep disorders and func-
tional GI disturbances may be the result of some other underlying 
problem, such as depression, anxiety or other psychological 
conditions. Studies have shown that the prevalence of psycho-
logical disorders is significantly higher in patients with FD than 
in the general population.33-36 Lee et al33 have reported a sig-
nificant correlation between clinical depression and FD. We have 
also reported that Self-Rating Questionnaire for Depression 
scores in FD patients are relatively higher than that in healthy 
volunteers.4 Some studies have suggested that the presence of 
anxiety can modulate the gut function and produce gastro-
intestinal disorders.37-41 In EPS patients, there was a significant 
correlation between mental component score and global PSQI 
score. In contrast, sleep disorders in PDS and EPS-PDS overlap 
patients were significantly associated with psychological factors as 
well as physical factors. These results suggest that psychological 
factors significantly affect sleep disorders compared to physio-
logical factors in EPS patients. In addition, in our study, STAI 
scores in subtypes of FD patients were significantly higher com-
pared to that in healthy volunteers. We have first demonstrated 
STAI scores in subtypes of FD patients. Further studies will be 
needed to clarify the reason why psychological factors strongly af-
fected on sleep disorders, especially in EPS patients.

Tack et al1 have reported that we could better select a treat-
ment for FD patients based on the classification of subtypes of 
FD.1 They recommended anti-acid therapy for EPS patients and 
prokinetics for PDS patients were recommended.1 Therefore, 
treatment for FD patients based on subtypes of FD or impair-
ment of gastric emptying might be very important for the effec-
tive treatment of FD patients.4,42,43 However, we could not find 
significant differences in gastric motility, sleep disorders, anxiety 
and quality of life among EPS, PDS and EPS-PDS overlap 
patients. Although it is very much important for the effective 
treatment of FD patients to classify FD, precise diagnosis for the 
subtypes of FD is sometimes difficult because it depends on sub-
jective complaints. Further studies will be needed to determine 

the certain tools for classifying the distinct subtypes of FD.
Taken together, prevalences for sleep disorders, gastric mo-

tility and quality of life in subtypes of FD patients were similar 
level. However, there is  the limitation of sample size and evalua-
tion of sleep disorders in this study.
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