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Symptoms in gastro-intestinal tract are very com-
mon in general public(1). Majority of patients who
visit gastro-intestinal clinic complain diseases relat-
ed to functional dyspepsia with continuous symp-
toms such as epigastralgia, nausea, vomiting, and
belching without organic abnormalities(2, 3). The
significance of functional dyspepsia was found in
various aspects including its high prevalence rate of
about 30~40% revealed in sample population surveys
and new annual occurrence from over approximately
1% of population, and was reported as a big influenc-
ing factor on socio-economy(4). Functional dyspep-
sia, that has 20~30% of global prevalence rate, is a
very common symptom(5, 6) and its prevalence rate
was revealed as 15.4% from the study on non-ulcer-
ative dyspepsia in Korea(7). A study on the distribu-

tion of functional diseases in gastro-intestinal tract
based on the patients visiting the primary and terti-
ary medical centers has reported that functional
dyspepsia has the highest incidence rate of 39.4%
among other disease(8) and another study on types
of the functional dyspepsia in Korea has reported
that the frequency of the occurrence of the motility
dyspepsia was significantly higher than that of other
types of the functional dyspepsia(9).
Functional dyspepsia do not mean histopathological

and biochemical organic lesions but mean functional
digestive disorders(5, 10), it has been known that
various emotional and genetic factors including
hypergastric acidity, delays in motility of gastro-
intestinal tract, chronic gastritis, infection of
Helicobacter pylori, duodenitis, emotions and stress
were related to the pathophysiology of the functional
dyspepsia(11). Hypofunction caused by abnormal 
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motility of gastro-intestinal tract was considered as
the most critical cause among reported causes and
causality between the functional dyspepsia and the
gastric emptying function was reported as 30~80%(12).

Emptying of stomach is promoted by strong peri-
stalsic contraction of pyloric antrum and is depend-
ent on the degree of resistance on the passing
through of chime at the region of pylorus at the
same time(13). While various factors are required for
the gastric motility, hormonal action in digestive
tract among these factors is known to be the most
closely associated in this process(14). According to
the findings from the studies suggesting that hor-
monal abnormality is associated in inhibition of gas-
tric motility, gastrin and cholecystokinin are known
as hormones that cause delay in gastric emptying
time not only pharmacologically but also physiologi-
cally(15,16).

Pyloric antral mucus membrane is triggered to
secrete gastrin by the stimulation of food intake,
elongation of stomach wall and mild or moderate
promotion effect on gastric body occur as effects of
gastrin on emptying of stomach. While the most
important effect of gastrin is known as activation of
pyloric pump, the emptying rate of gastric content
gets significantly slower due to increased gastrin
secretion caused as food remaining in the stomach

continuously stimulate gastric antrum in case of
gastric motility malfunction(13). 
Although the correlation between motility malfunc-

tion of gastro-intestinal tract and various symptoms
of functional dyspepsia was reported as fragments,
however these are not clearly confirmed yet and
study related to the application of physiotherapy on
functional dyspepsia has not been reported.

In this study, the effect of interferential current
therapy on functional dyspepsia was discovered by
identifying symptoms for functional dyspepsia and
serum gastrin level that shows gastric motility.

This study is based on total of 16 subjects composed
of 8 normal individuals and 8 patients with function-
al dyspepsia who satisfy the criteria listed on the
modified version of the Glasgow dyspeptic question-
naire(17)(Table 1) among the patients visiting C hos-
pital in Pohang city during the period from March
2012 to September 2012. 
General characteristics of subjects are described as

below(table 2). 

Subjects

METHODS

A patient without organic disease that is explainable by examinations including endoscope. 

A patient with one or more following symptoms: pain in epigastrium, displeasure n epigastrium, satiety in epigastrium,

early satiety, nausea, vomiting, belching.   

In case of symptoms listed in criteria 2 stays at least more than over 12 weeks.

1.
2.

3.

Table 1. Modified version of the Glasgow dyspeptic questionnaire

aFDG : functional dyspepsia group
bCG : control group
cM±SD : mean±standard deviation

Sex(mal/female)

Age(yrs)

Hight(M)

Weight(kg)

BMI(kg/㎡)

2/6
c31.29±5.77

1.66±.08

61.33±10.89

22.14±2.30

2/6

28.17±1.49

1.68±.09

64.63±17.96

22.39±4.18

4/12

28.96±4.48

1.67±.08

62.99±13.60

22.33±3.16

.182

.506

.709

.941 

bCG(n=8) Total paFDG(n=8)

Table 2. General characteristics of the subjects
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Overall research process was explained to the par-
ticipants and informed consents were collected from
subjects for participation to this clinical research.
Subjects’medical histories were reviewed and admi-
nistration of medications that can influence the clin-
ical examinations was prohibited from at least 7 days
prior to the study initiation.

Pre study examination including blood test and
answering questionnaire was performed to all sub-
jects fasting from 10p.m of the day before the exam-
ination. 

After 4 weeks, Poststudy examination was per-
formed in exactly the same way as the pre study
examination and the results obtained from pre and
post study examinations were compared. 

Method of interferential current therapy
NEW MIF-2100(MED MAX KOREA, Korea) device

with suction type quadrupole electrode was used as
an interferential current therapy device. Patients
were asked to take the most comfortable posture in
prone position and interferential current was applied
through quadrupole electrode paravertebrally placed
to the regions around spinal segment T7∼T9 which is
relevant to gastro-intestinal tract.

The stimulation was applied for 20 minutes per
time, 1 time a day, 3 days a week for 6 weeks.
Frequency of 100Hz was applied and the maximum
intensity of the current in which the patients feel
comfortable without pain was applied.  

Measuring serum gastrin level
All subjects were fasted at least 10 hours prior to

the examinations and 5㎖ of venous blood was col-
lected on the day of Pre and Post study examination.
Serum was isolated from the collected venous blood
by centrifugation, stored at -20℃, and the level of
gastrin was measured. Normal range of gastrin level
is 0∼90pg/㎖. Gastrin RIA kit from DPC was used to
measure the gastrin level radioimmunoassay.

Symptoms of functional dyspepsia
Symptom questions were prepared based on defini-

tions of Rome II standard(18) and patients were
interviewed with 7 separate questions by scoring
them from 0 to 5 scale.  

SPSS 18.0, a statistical program, was used for
analysis in this study. The subjects’general charac-
teristics were obtained by analyzing the frequency
and calculating means and standard deviations.
Wilcoxon matched pairs test was performed to iden-
tify the differences between before and after the
therapy, and Mann-Whitney U Test was done to
identify the differential therapeutic effects on each
group. The level of significance was set as 𝑎= .05 to
test the statistical significance.

Serum gastrin level was significantly decreased
after the interferential current therapy in control
group(p<.01). There were no significant differences
observed in all types of functional dyspepsia symp-
toms including pain in epigastrium, displeasure in
epigastrium, early satiety, satiety in epigastrium,
distent in epigastrium, nausea and belching(Table 3). 

Serum gastrin level was significantly decreased
after the interferential current therapy in functional
dyspepsia group, and there were significant reduc-
tion observed in every type of functional dyspepsia
symptoms including pain in epigastrium, displeasure
in epigastrium, satiety in epigastrium, early satiety,
distent in epigastrium, nausea and belching(p<.01)
(Table 4). 

Experimental Procedure Data Analysis

Measurement Scale

Analyzing the Effect of Interferential Current
Therapy in Control Group 

Analyzing the Effect of Interferential Current
Therapy in Functional Dyspepsia Group

RESULTS
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According to the results obtained above, serum
gastrin level and all types of functional dyspepsia

symptoms including pain in epigastrium, displeasure
in epigastrium, satiety in epigastrium, early satiety,
distent in epigastrium, nausea, and belching was
significantly decreased or reduced in functional dys-
pepsia group compared to the control group(p<.05)
(Table 5).

Analyzing the Differential Effect of Interferential
Current Therapy on Control Group and Functional
Dyspepsia Group

**p<.01      

Symptoms

of functional

dyspepsia

(unit : score)

Pain in epigastrium

Displeasure in epigastrium

Early satiety

Satiety in epigastrium

Distent in epigastrium

Nausea

Belching

.33±.49 

.67±.49 

1.00±.00 

.67±.49 

.33±.49 

.00±.00 

.33±.49

.00±.00

.33±.49

1.00±.00

.67±.49

.00±.00

.00±.00

.00±.00

0

0

0

0

0

0

0

1.826 

1.826 

.000 

1.826 

1.826

Variable post t z p

.068 

.068 

1.000 

.068 

.068

Gastrin(unit : pg/㎖) 30.67±12.9 21.67±3.94 0 3.059 **.002

Pre

Table 3. Analyzing the effect of interferential current therapy in CG

**p<.01

Symptoms

of functional

dyspepsia

(unit : score)

Pain in epigastrium

Displeasure in epigastrium

Early satiety

Satiety in epigastrium

Distent in epigastrium

Nausea

Belching

3.33±.49 

3.67±.98 

4.00±.00 

4.00±.00 

3.67±.49 

2.33±.98 

2.67±1.30

1.67±.49

1.67±.49

1.33±.49

2.00±.00

1.67±.49

.67±.49

1.33±.98

0

0

0

0

0

0

0

3.059 

3.059 

3.059 

3.059 

3.059 

3.059 

3.059

Variable post t z p

**

**

**

**

**

**

**

.002 

.002 

.002 

.002 

.002 

.002 

.002

Gastrin(unit : pg/㎖) 45.33±16.72 21.67±5.14 0 3.059 **.002

Pre

Table 4. Analyzing the effect of interferential current therapy in FDG

**p<.01, ***p<.001

Symptoms

of functional

dyspepsia

(unit : score)

Pain in epigastrium

Displeasure in epigastrium

Early satiety

Satiety in epigastrium

Distent in epigastrium

Nausea

Belching

214

214

222

222

222

222

206

86

86

78

78

78

78

94

8

8

0

0

0

0

16

3.695 

3.695 

4.157 

4.157 

4.157 

4.157 

3.233

Variable FDG(Rank Sums) U z p

***

***

***

***

***

***

**

.000 

.000 

.000 

.000 

.000 

.000 

.001

Gastrin(unit : pg/㎖) 206 94 16 3.233 **.001

CG(Rank Sums)

Table 5. Analyzing the differential effect of interferential current therapy on control group and functional
dyspepsia group 
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Although the correlation between the symptoms in
gastro-intestinal tract and delay in gastric emptying
caused by gastric motility malfunction is not clear,
the malfunction of gastro-intestinal tract motility is
known to cause the symptoms in gastro-intestinal
tract by either directly influencing on contraction or
inflation and indirectly influencing on refluxes in
esophagus, duodenum, and stomach or on gastric
retention(19).
Hormonal malfunction is considered to be associat-

ed with delay in gastric emptying, and gastrin is
known to be a hormone that has this action(15).
Brandsborg et al. measured emptying time of gas-

tric content and serum gastrin level at the same time
after vagotomy, found that serum gastrin level was
maintained higher in patients group with delayed
emptying time of gastric content and thus reported
that gastrin causes delay in gastric emptying
time(20). Nyren et al. measured serum gastrin level
in normal control group, patients group with non-
ulcerative dyspepsia, and patients group with duode-
nal ulcer, and reported that the serum gastrin level
was significantly higher in patients group with non-
ulcerative dyspepsia compared to the normal control
group and patients group with duodenal ulcer(21). A
study performed by Lee reported that the serum
gastrin level was significantly decreased after appli-
cation of stimulation with high voltage electricity to
the patients with functional dyspepsia in region
around T6~T9 of spinal segment that controls stom-
ach(p<.05)(22).
In this study, serum gastrin level after interferen-

tial current therapy was significantly decreased in
both control group(p<.01) and functional dyspepsia
group(p<.01).

Comparison of results obtained from these two
groups showed that the serum gastrin level after
interferential current therapy was more significantly
decreased in functional dyspepsia group compared to
the control group(p<.01).

The consistency between these results and the
results from the previous studies confirms the relia-
bility of this study and the correlation between gas-
trin and functional dyspepsia. Serum gastrin level is
considered to be closely associated to the motility
malfunction caused by delayed emptying time of
gastric content, and also considered to have an
important role in pathophysiology of functional dys-
pepsia. Moreover, according to the significantly
decreased serum gastrin level after the therapy,
interferential current therapy is thought to shorten

the delayed gastric emptying time by activating gas-
tric motility, thus thereby decreasing the secretion of
gastrin which was usually over-secreted by the gas-
tric retention.

Kloth warned that sufficient understanding about
spinal segment and its controlling regions were
highly required for interferential current therapy
around spinal cord since antagonism can be occurred
in skin, muscle and internal organs due to sponta-
neous activity caused by over-stimulated sympa-
thetic nerve system as effects of this therapy on
internal organs or circulations in the level of
spine(23). Lee applied orthopedic manipulative ther-
apy of Kaltenborn and high voltage electric stimula-
tion in T6~T9 of spinal segment the region control-
ling stomach and reported that there were signifi-
cant decreases in pain in epigastrium, displeasure in
epigastrium, satiety in epigastrium, and belching
after the application of high voltage electric stimula-
tion(p<.05)(22).

After the interferential current therapy, none of
symptom questions showed significant reduction in
control group whereas all of symptom questions
showed significant reduction in functional dyspepsia
group(p<.01).

When results from each group were compared,
there were significant reduction in all of symptom
questions in the functional dyspepsia group after
interferential current therapy compared to the con-
trol group(p<.01).

According to the results above, overall related
symptoms of functional dyspepsia patients were
thought to be improved to normal condition due to
activated motility of digestive system in upper gas-
tro-intestinal tract caused by the stimulation of
parasympathetic nerve system. These results were
consistent with the results from the previous studies
and thereby supporting the reliability of this study.

Therefore, the interferential current therapy is
considered to be helpful for the treatment of internal
diseases without organic causes, for example func-
tional dyspepsia, by not only improving the symp-
toms but also activating motility function of gastro-
intestinal tract as well as allowing the gastric emp-
tying time to be close to normal. Furthermore, future
studies on therapeutic methods for internal diseases
through physical therapeutic approach should be
encouraged since these studies are not sufficiently
reported in Korea yet.

DISCUSSION
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This study was performed to determine the effect of
interferential current therapy applied to the region
of T7∼T9 spinal segment, relevant area to gastro-
intestinal tract, on gastro-intestinal tract in normal
population and in patients with functional dyspepsia.
The results from this study were as below.
The interferential current therapy was confirmed as

a possible effective therapeutic method for internal
diseases like functional dyspepsia since it improves
symptoms of the functional dyspepsia, promotes
gastric motility, and thereby shortens gastric empty-
ing time. 

Therefore, further studies that include various
examinations diagnosing functional diseases in gas-
tro-intestinal tract and provide overall comparison
of results obtained from these examinations could be
strong supports for setting the interferential current
therapy as a practical internal physiotherapeutic
treatment in clinic.

CONCLUSION
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