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Abstract

Objective: Gastroesophageal reflux disease is a Key words: Prevalence, GERD, DM, relations, risk
chronic and relapsing condition which is a prolonged factors.

reflux of hydrochloric acid, pepsin, and bile salt into

the esophagus. The purpose of the study is to de-

termine the prevalence of gastroesophageal reflux

disease in diabetes mellitus patients among Ha'il

population and elicit a relation.

Methods: This is a cross-sectional study that was
conducted via a pre-validated questionnaire and
was distributed among different social media with a
sample size of 394 diabetic patients.

Results: The prevalence of diabetes mellitus was
24.6%. Most participants (98.9%) had a 50% or
greater chance of developing GERD. Only type of
management of diabetes was found to be a signifi-
cant factor in developing GERD (P value = 0.001).

Conclusion: The prevalence of GERD symptoms in
diabetic patients is not uncommon, 98.9% of the par-
ticipants had a 50% likelihood of developing GERD.
The higher the duration of DM, the lower the risk of
exhibiting symptoms of GERD.
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Introduction

Gastroesophageal reflux disease (GERD) is characterized
by the esophageal mucosal damage or symptoms of
reflux which is caused by excessive gastric reflux into
the esophagus (1). These symptoms include: non-
cardiac chest pain, regurgitation of acids, and heartburn.
GERD has a serious esophageal complication such as:
adenocarcinoma of the esophagus, esophageal strictures,
erosive esophagitis, and Barrett's esophagus. Various
conditions such as: increased gastric acid secretion,
elevated intragastric pressure, access to esophageal
acid, and disturbance of the lower esophageal sphincter
are thought to play an important role in the development
of GERD (2-4).

There is insufficient understanding of the causes of this
disorder. In Western societies, GERD has been found to
be highly prevalent. However, it is a common disorder
in both Western and Asian populations and has become
more prevalent in recent decades, especially among
Asian populations. In a study conducted in Saudi Arabia,
they found that the prevalence of GERD was 28.7%
(5). The disease is important not just for its effect on
patients’ quality of life, also in their productivity, and its
complications and for a large proportion of the overall
cost to the health care system that it produces. Diabetes
mellitus (DM) is one of the metabolic disorders that is
characterized by hyperglycemia, which is caused by
defects of insulin secretion, insulin activity, or both (6).
DM patients suffer from numerous complications and
experience gastrointestinal symptoms considerably
more frequently. The pathogenesis of gastrointestinal
manifestations in DM, which is usually due to neurological
dysfunction of particularly autonomic neuropathy, was
not specifically elucidated. Long esophageal dysfunction
is reported to occur frequently in patients with diabetic
autonomic neuropathy and 35% of patients with DM have
esophageal transit delay (7, 8).

There have been contradictory results produced by studies
assessing the relationship between DM and GERD. Some
researchers suggested a correlation with either DM or
metabolic syndrome and GERD (9-11) although other
research did not find any correlation to connect these
disorders to each other (12, 13).

Methods

A cross-sectional study with a pre-validated questionnaire
regarding both DM and GERD, which was used in another
study was used in this research (14). A study sample size
was estimated to be at least 383 participants, using the
Raosoft sample size calculator with 5% marginal error and
95% confidence interval (15). The inclusion criteria were
Ha'il citizens and diabetic patients. The questionnaire
included three sections: demographics, DM, and GERD
related questions, with 17-items in total. A link to an online
questionnaire was distributed among Ha'il society through
different social media platforms. Before filling out the
questionnaire, participants had an in-screen message to

confirm that they are Ha’il citizens and ensuring that all
collected data are secured and confidential; two options
were available, whether to proceed or abstain. The online
form was available during the period from November to
December 2020. GerdQ was used in the study to estimate
the likelihood developing GERD (16).

Statistical analysis. Data collection and organization were
performed using Excel program (Version 16.0.8730.2046).
Statistical analysis was performed using IBM SPSS
(Version 23.0. Armonk, NY: IBM crop). Descriptive
statistics (frequencies, percentages, mean, and standard
deviation) were used to describe the quantitative variables.
A chi-square test was used to measure the significance
between the categorical variables. A P-value of <0.05 was
considered statistically significant.

A total of 1,613 engaged with the survey; 13 participants
abstained from continuing, 1,206 were ruled out of the
study as they were non-diabetic participants, and the
remaining 394 participants were included as they met
the inclusion criteria. The total prevalence of DM in Ha'il
general population was found to be 24.6%. The majority
of participants (56.3%) were female, and age ranged
from 18 to 72 years (45.07+13.12). The mean BMI was
calculated to be 29.91+6.93, with a vast majority (83.8%)
of non-smokers. Table 1 shows the demographic data of
the participants.

Most participants (75.9%) were diagnosed with type
2 diabetes mellitus (T2DM), over the last five years,
33.5% of the participants were diagnosed with DM,
25.6% of participants use insulin replacement therapy.
For complications, about half of the participants (47.7%)
reported no complications, followed by 20.3% who
reported hypertension, 4.3% reported retinopathy, and
2.3% reported proteinuria as their only complication.
However, 20.6% reported multiple complications. A decent
proportion (63.1%) confirmed sensation of numbness. In
correlation between management of DM and numbness
sensation, 61% of those on oral hypoglycemic agents felt
a sort of numbness, 80.1% of those on insulin replacement
therapy felt the sensation of numbness, whereas 56.4%
on multiple therapeutic plans reported numbness
sensation. Table 2 shows the diabetic characteristics of
the participants. For those with type 1 diabetes mellitus
(T1DM), 30.5% were diagnosed for more than twenty
years, and 65.2% were using insulin replacement therapy
as their only therapeutic plan. Regarding complications,
half of the participants (50.52%) reported no complications,
followed by 16.8% who reported hypertension, and 6.3%
reported retinopathy as their only complication. The vast
majority (75.78%) confirmed the sensation of numbness.
For those with T2DM, 36.1% of the participants were
diagnosed within the last five years, 33.4% were using
oral hypoglycemic agents as their only therapeutic plan.
For complications, more than two-fifths of the participants
(46.82%) reported no complications, followed by 21.4%
who reported hypertension and 3.67% reported retinopathy
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as their only complication, while 20.6% reported multiple
complications.

For the gastroesophageal reflux symptoms during the
previous week; 46.2% reported no heartburn, 56.9%
reported no nausea, 56.1% did not use antacids. Table
3 demonstrates the gastroesophageal reflux symptoms
data. During the previous week, 57.5% of those diagnosed
with DM within the last five years, reported the sensation
of heartburn at least once, while 60.3% of those diagnosed
for more than 20 years reported no heartburn sensation.
Most of the participants (98.9%) had a likelihood of 50%

Table 1: Demographic data of participants
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or higher of developing GERD. In correlation between
T2DM, numbness, and GerdQ score, 33 (18.6%) of the
participants who have been diagnosed with T2DM within
five years had a likelihood of 50% developing GERD.
Table 4 shows the likelihood of developing GERD among
T2DM participants according to their duration. Meanwhile,
gender (p=0.103), smoking status (p=0.211), type of
diabetes (p=0.847) and duration of diabetes DM (p=0.055)
were all non-significant factors affecting GERD scoring.
On the other hand, the only significant factor found was
type of management of Diabetics with a P value of 0.001

Factor MNumber f Mean Percentage f Standard deviation
Gender Male 172 43.7 %
EneEl Female 222 56.3 %
Age 45.07 13.12
Bl 29,91 .93
, Yes G4 16,2 %
smoking
Mo 330 83.8%
Table 2: Diabetic characteristic of participants
Factor | MNumber | Percentage
Type of diabetes
Insulin dependent a5 24.1
Mon-insulin dependent 299 75.9
Duration
Less than 5 years 132 33.5
5-9 vears 95 24,1
10-14 years B3 1e
15-20 years 51 129
More than 20 years 53 13.5
Management
Exercise 5 1.3
Diet therapy 18 4.6
Oral hypoglycemic agents 100 25.4
Insulin replacement therapy 101 25.6
Multiple therapeutic plans 170 43.1
Complications
Hypertension 80 20.3
Organ failure 3 0.8
Proteinuria 9 2.3
Limb or digit amputation 1 0.3
Atherosclerosis 3 1.5
Stroke or Heart attack 2 0.5
Meuropathy 7 1.8
Retinopathy 17 4.3
Mo complications 188 47.7
Multiple complications g1 20.6
MNumbness sensation
Yes 249 B3.1
Mo 145 36.9
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Table 3: Gastroesophageal reflux symptoms characteristic of participants

Factor | Mumber | Percentage
Heart burn
Mever 182 46,2
Once 11e 29.4
Twice to three times 71 18
Four to seven times 25 G4
Regurgitation
Mever 159 40.3
Once 129 32.7
Twice to three times 79 20.1
Four to seventimes 27 .9
Epigastric pain
Mever 149 37.8
Once 144 365
Twice to three times 74 18.8
Four to seventimes 27 B.9
Mausea
Mever 224 56,9
Once 103 26.1
Twice to three times 51 12.9
Four to seventimes le 4.1
Sleep difficulties
Mever 215 4.6
Once 110 279
Twice to three times 52 13.2
Four to seventimes 17 4.3
Antacids drugs
Mever 221 56.1
COnce BE 21.8
Twice to three times 49 12.4
Four to seventimes 38 9.7
Gastroesophageal reflux disease score
0% 4 1
L0%%: 215 4.6
79% 131 33.2
897 44 11.2
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Table 4: Likelihood of developing Gastroesophageal reflux disease in non-insulin dependent diabetes mellitus
according to duration

DurationfLikelihood 0% 50% 79% B9%
Less than 5 years 1 HH 37 10
5-9 years 0 Bl 21 B
10-14 vears L 19 19 4
15-20 years L 14 13 B
More than 20 years 2 11 10 1

Discussion

GERD prevalence was investigated in patients with DM
in relation to their age, gender, BMI, smoking, duration of
diabetes, various therapeutic plans, peripheral numbness,
and the presence of certain complications. The total
prevalence of DM in the Ha'il general population was found
to be 24.6%. Compared to a study in Turaif city, they found
that the prevalence of DM was 5.8% (17). The enormous
diversity between the two communities, is mostly related to
the increased prevalence of obesity in the Ha'il community
(33.9%), and the significant relation between DM and obesity
(18, 19). T2DM prevalence (75.9%) in the study was more
than that of T1IDM. According to the WHO, the prevalence
of T2DM in countries of all income levels has grown rapidly
over the last three decades (20). Much research in several
communities regarding the prevalence of GERD has been
published to be more prevalent in DM patients than in the
general population (21, 22). A 9 studies meta-analysis from
different Asian regions showed a significant association
between DM and GERD (23). An overall prevalence of 68%
of DM patients with GERD was observed in Turkey (24).
In China, a 3-fold higher prevalence of GERD among DM
patients was found compared to the general population
(22). The bulk of the participants in this study (98.9%)
had a likelihood of 50% or higher developing GERD. As
shown in Table 4, the longer the duration diagnosed with
DM, the lesser likelihood developing GERD symptoms. The
decrease in gastrointestinal symptoms is most likely due
to simultaneous afferent and efferent nerve damage. This
nerve damage is mostly a result of diabetic neuropathy,
which occurs when blood glucose levels are increased, but
this is mostly seen 5-10 years after the onset of DM (25,
26). On the other hand, a case-control study concludes that
diabetic patients with neuropathy have a higher prevalence
of esophageal dysmotility (27). Female gender, non-smoking
status, T2DM, five years or less diagnosed with DM, on
either oral hypoglycemic agents or insulin replacement
therapy, and sensation of numbness all are found to be
risks for developing GERD. The only risk factors found
to be significant were oral hypoglycemic agents, insulin
replacement therapy, and sensation of numbness.

Study limitations: Patients self-reported information about
their DM and GERD manifestations. Subjects were from a
single city, so the findings cannot be generalized. Objective
measures of these complications are expected in future
studies, with no causal relationships established.

Conclusions and Recommendations

The prevalence of GERD symptoms in diabetic patients is not
uncommon, 98.9% of the participants had a 50% likelihood
of developing GERD. The majority of participants (75.9%)
were diagnosed with T2DM. The higher the duration of DM,
the lower the risk of exhibiting symptoms of GERD. One-fifth
(20.3%) complained of hypertension. Oral hypoglycemic
agents, insulin replacement therapy, and sensation of
numbness are considered significant risk factors.
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