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ABSTRACT

Background: Several factors involve in GERD are hypotension of Lower Esophageal Sphincter (LES),
Transient Lower Esophageal Sphincter (TLES) relaxation, delayed gastric emptying and esophageal
hiatal hernia. Bent over and supine position like push up and sit up exercise in this study, are known as
trigger factors for GERD which can cause hypotension of the LES, TLES relaxation and
transdiaphragmatic pressure resulted in increased diaphragmatic nerves activation.

Aim: The purpose of this study was to investigate the occurrence of GERD in push up and sit up
exercise.

Materials and Methods: This is an experimental study; subjects were healthy male aged 18-21 years.
Patients data were collected after fulfilling the selection criteria as described in the study protocol. +2
analysis or Fischer’s exact test analysis was applied to determine the statistical significance of difference
between push up and sit up. There were 30 subjects in the study, 15 subjects in push up group and
15 subjects in sit up group.

Result: Three subjects (10%) were dropped out and 27 subjects (90%) were endoscopied. In the sit up
group, 13 subjects (87%) were endoscopied, 9 subjects (70%) had normal endoscopy and 4 subjects
(30%) had mucosal breaks. In push up group, 14 subjects (93%) were endoscopied, 6 subjects (43%)
had normal endoscopy and 8 subjects (57%) had mucosal breaks. There was no significant difference
between push up and sit up group with +2 analysis or Fischer’'s exact test (p = 0.322).

Conclusion: There was more likely GERD in push up group than in sit up group, but the difference

was not significant.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) istheflow
back of gastric contentsinto the distal esophagus and
exposes the esophageal mucosa to gastric fluid and
can arise gastrointestinal symptoms. Thisconditionis
the consequence of anatomical and physiological
disorder involved in antireflux mechanismin esophagus
and gaster. Basically, gastrointestinal reflux isanormal
physiological processwhich happensfor about 1 hour
daily in normal individual. The reflux does not occur
continuously due to anatomical barrier, which consist
of lower esophageal sphincter (LES), crural diaphragm
and phrenoesophageal ligament.?

The condition has high incidenceratesin the West.
In the last few years, expert’s attention to GERD has
beenincreasing. In Taiwan, Maaysiaand Japan, it was
reported that patientswith GERD accounted for 13.4-
16.3%. At Cipto Mangunkusumo hospital Jakarta,
Syam, et al reported that there was an increased

prevalence of GERD from 5.7% in 1997 to 25.18 in
2002 (mean 13.13%).34

The pathogenesis of GERD is complex and
multifactorial. Some factorsunderlying thisprocessis
hypotension of LES, transient lower esophageal
sphincter relaxation (TLESR), delayed gastric
emptying and the presence of esophageal hiatal
hernia.® There are severa factors which affect LES
tension. Factors which can increase LES tension are
drugs such as &-adrenergik agonist, antacides,
cholinergic agonists,metoclopramide, prostaglandin F2,
high protein diet. Factorswhich decrease LEStension
are estrogen, progesteron, anticholinergic agents,
barbiturat, calcium antagonists, caffeine, diazepam,
dopamin, meperidin, prostaglandin, theophyllin, mint,
chocolate, ethanol and fats.? Another theory is LES
relaxation phenomenon which does not preceded
swallowing process which is called TLESR. The
TLESR process can happen spontaneously or is
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associated with gastric distention by pharyngeal
stimulation through vagal reflex.® Esophageal hiatal
hernia can cause pressure in phrenoesophageal
ligament and affects normal antireflux mechanism, and
affects gastric emptying functionality. Size or width of
herniais correlated with severity of esophagitis.?
Bending position and supineisthetrigger of GERD,
in which with such position there will be hypotension
of LES and relaxation of TLES. In addition,
transdiaphragmatic pressure has arole in increasing
activation of diaphragmatic innervations. Bending
position and supine are routinely and regularly
conducted in sports activity such aspush up and sit up
exercisewhich enhance specia componentsof fitness,
avoidance of excessive fats deposition, back boneand
joints become flexible and easy to move, and
the muscles tense, strong and have high endurance.?®
Sports exercises also develop mental fitness and
increasing confidence. But many people never reach
targeted fitness level due to complication of the
conducted sport.”® Push up and sit up exercise which
are some sports for stretching and endurance of
muscles, isdefined as ability of muscleto do repetitive
contraction with emphasis in quantity which can be
executed, with sit up, there will be increased pressure
in the abdomen which resulted in strong abdominal
muscles. High pressure in abdomen will support the
upper body and balance of back bone. Push up was
designed to strengthen and fasten the upper body,
mainly muscles of chest and triceps. Both sports use
standard from Canadian Standardized Test of Fitness.®

OBJECTIVES

The objective of the study wereto know how many
cases of GERD would betriggered by push up and sit
up exercise and to know the difference between push
up and sit up as exercise triggers of GERD

METHODS

This is an experimental study, conducted at
RD Kandou hospital Manado on March to May 2006.
Study subjects were requested to have push up or sit
up exercise to see whether there were any GERD
symptoms. Endoscopy was performed at the endoscopy
ward at RD Kandou Hospital. Clinical evaluation in
this study was conducted at the end of the first month
and end of the second month. At the end of the study,
after 2 months of sport, endoscopy was performed.
Subjectswere SPN students, which consist of healthy
mal e subjects aged 18-21 years old who matched the
inclusion criteria. Sample size was 30 subjects, which
weredivided randomly in 2 groups (15in push up group
and 15insit up group).
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Inclusion criteria

Healthy students according to Health Regulation
No. 23, 1992,1* proven by anamnesis and physical
examination. Subjects must have ideal body weight
according to normal body mass index, and willing to
participatein thestudy by signing theinformed consent,
and obey the rules and procedures of the study.

Exclussion criteria

The subjects were excluded if they had been
suffered from GERD, scleroderma, gastrinoma
(Zolinger-Ellison Syndrome), post operative conditions
Heller’s esophagogastric myotomi, or were using H,
agonists, PPI, corticosteroids, alcohol, a-adrenergic
agonists, antacids, cholinergic agonists,meto
chlopramide, prostaglandin F,, estrogen/progesterone,
anticholinergic agents, barbiturate, calcium antagonists,
diazepam, dopamine, meperidin, theophylin, mint,
chocolate, ethanol, and fats; or were having diet high
in protein, caffeine or in stress condition, and were
involved in other kind of sports such asweight lifting,
athleticsand biking.

RESULTS
Basic characteristics

There were 30 subjects consist of 15 subjectsin
push up group and 15 subjectsin sit up group. There
were three subjects dropped out, who consist of one
subject who was not cooperative during endoscopy
and two subjects with severe thrombocytopeniawhen
endoscopy was conducted. After the study, we had
eight subjects aged 18 years old, 11 subjects aged 19
years old, 10 subjects aged 20 years old, and one
subject aged 21 years old.

Mean of push up and sit up exercise

During the study quantity of push upwas20.7-31.79/
minute with mean 26.24/minute and sit up was
26.2-38.4/minute with mean 32.3/minute
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Distribution according to subjective complaints Distribution According to Endoscopic Evaluation
Subjective complaints were consisted ofhere were 15 subjects with normal endoscopy and
gastrointestinal tracts symptoms in 19 subject? subjects with esophagitis in various gradepubh
(44.19%), Symptoms of muscles, skin and bone mp group, there were six subjects with normal
9 subjects (20.92%), respiratory tract in 8 sulsjecendoscopy, while in eight subjects there were
(18.61%), head and neck in 3 subjects (6.98%)aiyrin esophagitis in various grades. In sit up groupiethe
tract in 2 subjects (4.65%) and other complaintg inwere 9 subjects with normal endoscopy, while irf fou
subjects (4.65%). subjects there were esophagitis in various grades.
Detailed subjective complaints were epigastric pain In push up group, there were eight subjects with
in 4 subjects, nausea in 2 subjects, dizziness wioed esophagitis in various grades, which consist of
up in 2 subjects, diffuse abdominal pain in 5 sttbje esophagitis grade O-1in 1 subject, grade | intfes,
headache in 1 subject, dysuria in 1 subject, cogghigrade |-l in 2 subjects, grade Il in 4 subjeatssit up
and nasal secretion in 7 subjects, wounded arm wighoup there were four subjects with esophagitis in
pus in 1 subject, itching when sweating in 1 subjecvarious grade, which consist of esophagitis gratle 0
nasal bleeding in 1 subject, left upper quadraimone subject, grade | in two subjects and grédle |
abdominal pain in 3 subjects, flank pain in 1 sobje in one subject.
fever in 3 subjects, swollen and tender legs int#ests,
chest pain in 1 subject, right upper quadrant altidm
pain in 1 subject, sore throat and dysphagia inbjest,
excessive defecation after much eating in 2 sufjec
loss of appetite in 1 subject, cramps all overlibdy
in 1 subject, bone pain in the feet in 1 subjebiese

Number of patients
O R, N WA UUo N 0 O

complaints began on day 9 after push up or sitriih u : _Z:thUp
the end of study and when endoscopy was conduc
2 subjects were admitted to hospital due to fewer a
laboratory  evaluation revealed severe N N
ormal Esophagitis

thrombocytopenia 36,000/nfnand 24,000/mi

. Endoscopy result
respectively. Py

Figure 1. Distribution of samples according to lesfiendoscopy

Table 2. Characteristics of patient

Characteristic N=30 .-
Age (years old) "
18 8 (27%) § 3
19 11 (37%) g o
20 20 (33%) ° 2 al
21 1 (3%) § 1 =l
Exercise =z =1
Push up 14 (46.7%) 0+ - :
Sit up 13 (43.3%) Push up Situp
Quantity(per minute) Grade of esophagitisin group
Push up 20.7 - 31.79 Figure 2. Distribution of samples according to eswhpic evaluation
Situp 26.2-384
Mean push up 26.24
Mean sit uj 32.2
Subjective complaints
Gastrointestina; tract symptoms 19 (44.19%) Table 3. Occurrences of GERD in push up and sit up
Skin, muscle and bone 9 (20.92%) exer cise groups
Respiratory tract 8 (18.61) Push up Sit up Total
Head and neck 3 (6.98%) Positive 8 (57.1%) 4 (30.8%) 12
Urinary track 2 (4.65%) Negative 6 (42.9%) 9 (69.2%) 15
Other complaints 2 (4.65%) Total 14 13 27

X?=0.981; df (degree of freedom) = 1; p = 0.322
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DISCUSSION

Gastroesophageal reflux disease (GERD) isreflux
of gastric contents into esophagus and resulted in
clinical symptoms, which aretriggered by food, bending
position and supine, aso due to esophageal pH less
than 4.%2° Gastric acid problems like GERD in
thelast few years have began receiving many attention
from the experts. GERD isone of thefrequently found
upper intestinal tract disease and the prevalence in
Indonesia tend to increase.**? The pathogenesis of
GERD is complex and multifactorial .>> Some factors
underlying thisprocessis L ES hypotension, relaxation
of TLES, delayed gastric emptying and the presence
of esophageal hiatal hernia. In bending position and
supinetherewill be hypotension of LES and relaxation
of TLES. In addition, transdiaphragmatic pressure has
a role in increasing activation of diaphragmatic
innervation.2®

Theclinical course of esophageal reflux diseaseis
differentiated based on the presence of esophagitis
(GERD) or absence of mucosal damage (NERD).
NERD group generally have atypical symptomswhile
GERD group have typical symptoms such as
heartburn, postural regurgitation, dysphagia with
odinophagia.*>*® After exposed with gastric contents,
esophageal mucosawill devel op symptoms, which will
become erosion in the form of single patchy lesion.
Gastric contents exposure continuing for along period
of time and in large quantity will cause extensive
mucosal damagein theform of large confluent lesion.
In some patients, the healing of large confluent lesion
will result in a scar and will end up in a stricture.
Thefinal result of alarge confluent lesion which does
not heal istheformation of Barrett’'s esophagus, which
isthe trigger of carcinoma.*

In this study, there were 30 subjects, which
consisted of 15 subjectsin sit up group and 15 subjects
in push up group. The mean age group was 19.5 years
old. Age 18-21 years old involved in this study was
standardized according to Canadian Standardized Test
of Fitnessin which age 18-21 isthe agegroup to gain
optimal resultsfrom sit up or push up. Inthisstudy we
got low body massindex (BMI) in 3 subjects (10%),
i.e. age 18 years in 2 subjects (66.7%) and age 20
yearsin 1 subject (33.3%), nhormal BMI in 87%, i.e.
18 years in 5 subjects (19.2%), age 19 years in

11 subjects (42.3%), age 20 years in 9 subjects
(34.7%) and age 21 years in 1 subject (3.8%), and
highBMI in 3%, i.e.inagel8yearsin 1 subject (100%)
with mean BMI 20,515,419 kg/m?. In this study, we
found subjective complaints started from day 9 after
conducted push up or sit up exercise until the end of
thestudy. Inthisstudy, wefound that almost all subjects
had normal BMI with mean BMI 20,515,419 kg/m?.
Although there were subjects with high body mass
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index (BMI) but that did not affect activity of push up
or sit up exercise. Until recently, it is not known how
far the factors such as genetic, race, body weight or
BMI, alcohol and fatty foods have aroleinincreasing
the prevalence of GERD.* The typical symptoms of
GERD such as heart burn, postural regurgitation,
dysphagia with odinophagia are the most frequently
found.?® In this study there were various subjective
complaints after push up or sit up, involving
gastrointestinal tract, respiratory tract, urinary tract,
skin, muscle and bone symptoms and other complaints,
with the most frequent complaints were in
gastrointestinal tract such as nausea, epigastric pain,
vomiting, loss of appetite and excessive defecation
(diarrhea). These are typical symptoms of GERD.
Other subjective complaintsinvolving the respiratory
tract, urinary tract, skin, muscle, and bone were dueto
physical factors. The exhaustion resulted in diminished
immunity, thus, facilitates the mild to severe vira
infection.

Push up or sit up is a sports activity for muscles
stretching and endurance which is conducted
repetitively with emphasis in quantity.® In this study
the quantity of sit up was 26-38/minute with mean
32.3/minute and quantity of push up was 21-32/minute
with mean 26.24/minute. According to Canadian
Standardized Fitness Test, quantity of sit up/minuteis
excellent if = 48/minute, above average if
42-47/minute, average 38-41/minute and under
average if 33-37/minute and bad if can only reach
< 32 x/minute. While for push up, quantity/minuteis
excellent if =2 39 x/minute, above average if
29-38 /minute, average if 23-28/minute, below
average if 18-22/minute, and bad if can only reach
< 17 x /minute.® In this study the quantity of sit up
werevary, i.e. bad to average with mean 32.3/minute
categorized as bad, while for push up were also vary,
i.e. below average to above average with mean
26.24/minute categorized asaverage. The mean sit up
was classified as bad and mean push up was
classified as average because this exercise was
depended on physical and mental fitness. Food, rest,
and mental status/stress determined physical fitness.
In this study, subjects were burdened with heavy
schedules with high stresslevel.

Diagnosisof GERD isconfirmed based on clinical
symptomsand other supportive examination, including
endoscopy, histopathology, double contrast, 24 hours
esophageal pH-metry, Bernstein test, and esophageal
manometry.2® Endoscopy is an invasive procedure to
directly visuaize the gastrointestinal tract and peritonea
cave by using thefibreoptic technique. Thisisthegold
standard for diagnosisof GERD, i.e. by finding mucosa
break in esophaguswith sensitivity of 90-95%. Tojudge
the severity of mucosal break in endoscopy
the Modified Savary-Miller Classification was used.*®
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In this study, 3 subjects (10%) were dropped out and
27 subjects (90%) were endoscopied. Three dropped
out subjectswere consisting of 1 subject (33.3%) who
was non-cooperative during endoscopy and two
subjects (66.7%) with severe thrombocytopenia due
toviral infection. Among 27 subjects endoscopied there
were 15 subjects (56%) with normal endoscopy and
12 subjects (44%) with mucosal break in esophagus.
There were 15 subjects in sit up group, 13 subjects
(87%) were endoscopied and two subjects (13%) were
dropped out. There were 15 subjects push up group,
14 subjects (93%) were endoscopied, and 1 subject
(7%) was dropped out. In sit up group, there were
13 subj ects endoscopi ed, in which nine subjects (70%)
had normal endoscopy, and four subjects (30%) had
mucosal break in esophagus. Whilein push up group,
there were 14 subjects endoscopied, in which six
subjects (43%) had normal endoscopy, and eight
subjects (57%) had mucosal break in esophagus.
Insit up group, from four subjectswith mucosal break
(esophagitis), there was one subject (25%) with
esophagitis grade 0-1, 2 subjects (50%) with
esophagitis grade 1 and 1 subject (25%) with
esophagitisgrade 1-2. In push up group, from 8 subjects
with mucosal break, therewas 1 subject (12.5%) with
esophagitis grade 0-1, 1 subject (12.5%) with
esophagitis grade 1 and 2 subjects (25%) with
esophagitis grade 1-2 and 4 subjects (50%) with
esophagitis grade 2. Some factors which play rolein
GERD isposition, supine or bending, and these position
were associated with sit up and push up.®1617
The triggering of GERD due to these position is
theresult of the presence of abdominal effect pressure
especially maximal transdiaphragmatic pressure,
the presence of increased exposure of gastric acid into
esophagus and pharyngeal stimulation induced by
relaxation of LES together with inhibition of crura
diaphragm.*®#" | n addition, the change of body postural
position which resulted in gravitational change delay
the esophageal clearance. There is aso increased
intra-abdominal pressureinduced by valsavamaneuver,
sotherewill flow back of gastric refluxant to esophagus
due to pressure against lower esophageal junction
sphincter.?8-32

+2 analysis or Fischer exact test analysis, which
were conducted to see the relationship between sit up
and push up exercise and the occurrence of GERD,
showed that there was no significant difference
statistically between the occurrence of GERD in push
up group and the occurrence of GERD in sit up group.

CONCLUSION

From this study, it was concluded that
gastroesophageal reflux disease could befound in push
up or sit up exercise. GERD ismorelikely in push up

than sit up exercise but there was no significant
difference between these two groups statistically.

Recommendation

Further studies with larger samples are needed.
Push up or sit up needs time to develop GERD, so
further studies on GERD in the future need longer
duration of study. Although there was no statistically
significant difference between those two groupsinthis
study, the procedure to perform push up or sit up is
suggested to be standardized according to operational
definition from the Canadian Standardized Fitness.
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