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ABSTRAK

Latar belakang: diabetes melitus tipe 2 (DMT2) dan penyakit refluks gastroesofageal (gastroesophageal reflux
disease [GERD]) sering dijumpai pada populasi lanjut usia (lansia). Studi ini bertujuan untuk menginvestigasi
prevalensi, faktor-faktor risiko, dan insidens gejala-gejala alarm GERD pada pasien lansia dengan DMT?2 di
daerah pedesaaan Sulawesi Tengah. Metode: studi potong-lintang ini dilakukan dari bulan Juli—September 2019 di
Pusat Kesehatan Masyarakat (Puskesmas) Beteleme, Sulawesi Tengah. Pasien berusia >60 tahun, baru atau telah
didiagnosis DMT?2 berdasarkan kriteria American Diabetes Association (ADA) 2019 atau kriteria Perkumpulan
Endokrinologi Indonesia (PERKENI) 2015, dipilih secara konsekutif. Kami mengeksklusi pasien yang sedang
dalam terapi penghambat pompa-proton atau antagonis reseptor-H , atau memiliki riwayat pembedahan lambung
atau esofagus. GERD didiagnosis pada pasien dengan skor >8 berdasarkan evaluasi dengan kuesioner GERD
(GERD-Q) berbahasa Indonesia. Hasil: dari 60 pasien lansia dengan DMT?2, 28,3% (interval kepercayaan [IK]
95%, 16,9-39,7) mengalami GERD. Analisis statistik memperlihatkan asosiasi signifikan antara frekuensi konsumsi
teh (p=0,019) dan kopi (p=0,015) dengan GERD. Tidak ada hubungan bermakna yang ditemukan antara jenis
kelamin (p=0,562), obesitas (p=0,803), ketercapaian pengendalian kadar glukosa darah (p=0,478), durasi DMT2
(p=0,304), dan jenis obat antihiperglikemia (p=0,202) dengan GERD. Penurunan berat badan merupakan gejala
alarm dengan insidens tersering (47,1%,; 95%CI, 23,4-70,8]) pada kelompok GERD. Kesimpulan: prevalensi
GERD cukup tinggi pada pasien lansia dengan DMT2. Konsumsi teh atau kopi berhubungan signifikan dengan
GERD. Gejala-gejala alarm memerlukan evaluasi lebih lanjut untuk menyaring penyulit GERD.

Kata kunci: daerah pedesaan, diabetes melitus tipe 2, penyakit refluks gastroesofageal, usia lanjut.

ABSTRACT

Background: type 2 diabetes mellitus (T2DM) and gastroesophageal reflux disease (GERD) are commonly
seen in the geriatric population. This study aimed to investigate the prevalence, risk factors, and alarm-symptoms
incidence of GERD among elderly patients with T2DM in a rural area of Central Sulawesi. Methods: this
cross-sectional study was conducted from July—September 2019 in Public Health Center of Beteleme, Central
Sulawesi. Patients aged >60 years old, newly or previously diagnosed with T2DM according to the 2019 American
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Diabetes Association (ADA) criteria or to the 2015 Indonesian Society of Endocrinology (PERKENI) criteria,
were consecutively recruited. We excluded patients being on proton-pump inhibitor or H -receptor antagonist
therapy or having a history of gastric or esophageal surgery. GERD was diagnosed in patients with the score
of >8 based on the Indonesian version of GERD questionnaire (GERD-Q). Results: among 60 elders with
T2DM, 28.3% (95% confidence interval [CI], 16.9-39.7) had GERD. Statistical analysis showed that GERD
was significantly associated with consumption frequency of tea (p=0.019) and coffee (p=0.015). No significant
relationship was found between gender (p=0.562), obesity (p=0.803), achievement of blood glucose-level
control (p=0.478), duration of T2DM (p=0.304), and type of antihyperglycemic drugs (p=0.202) with GERD.
Unintentional weight loss was the leading alarm symptom (47.1%, 95%CI, 23.4%-70.8%,) found across the GERD
group. Conclusion: GERD was prevalent among elderly patients with diabetes. Frequent consumption of either
tea or coffee was associated with GERD. Alarm symptoms need further evaluation to screen for complications.

Keywords: elderly, gastroesophageal reflux disease, rural area, type 2 diabetes mellitus.

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a
group of metabolic diseases characterized
by hyperglycemia due to disorders in insulin
secretion, insulin action, or both.'? In Indonesia,
the national prevalence of T2DM among people
aged >15 years was 10.9% (95% confidence
interval [CI], 10.5%-11.2 %) based on the
Basic Health Research (Riskesdas) 2018.°
The prevalence of T2DM among adults in
rural sites was 1.4% (95% CI, 1.4%-1.5%).
Central Sulawesi was one of the 12 provinces
in Indonesia with a T2DM prevalence in adult
population greater than the national one (2.2
[95% CI, 1.9-2.5] vs. 2.0 [95% CI, 2.0-2.1]).3
T2DM is a common disease found in the aging
population. In 2017, the global prevalence of
T2DM among people aged 65-99 years was
18.8%, while Indonesia globally ranked 7th
with most people older than 65 with T2DM
(5.4 million).*

Gastroesophageal reflux disease (GERD)
is a pathologic condition with troublesome
symptoms and complications related to the
reflux of stomach contents into the esophagus,
oral cavity, and/or lung.’ The prevalence of
GERD in Indonesia reached 49.0% among
adults with dyspepsia symptom who were sent
to a primary-level referral hospital.®* GERD is a
malady commonly seen in the older population.
The global prevalence of GERD in people aged
>50 years was greater than people under 50 years
(17.3%[95% CI, 13.3%-21.7%) vs. 14.0% [95%
CI, 9.9%-18.7%]).” Esophageal acid clearance

is impaired in the elderly due to changes in
esophageal motility and saliva production, hence
the elders are more susceptible to suffer from
GERD. Frequency of heartburn and regurgitation
tends to decrease with advancing age, but on the
contrary, elderly population has more atypical
symptoms of GERD, such as dysphagia and
odynophagia.® Older patients with GERD,
compared with younger patients, are also at
higher risk of developing serious complications
of GERD, such as Barret’s esophagus, severe
esophagitis, ulceration, stricture, and esophageal
cancer.?’

In the clinical practice, more than 70%
of diabetic patients reported gastrointestinal
symptoms. GERD was the most frequent
gastrointestinal problem found among T2DM
patients, with the prevalence of 60%.!° However,
preceding studies about the relationship
between T2DM and GERD showed conflicting
results, ranging from a solid association to no
significant one.'""*

The prevalence of GERD among diabetic
adults in a rural area of Indonesia was 29.7%."
However, up to now there is still no study
which specifically investigate the prevalence of
GERD among older population with T2DM. A
research on this and its related risk-factors has
never been conducted at any rural area settings
in Indonesia, including in Central Sulawesi,
where the primary health care facilities are the
spearhead and the only center for managing
T2DM and GERD in rural communities. This
study aimed to investigate the prevalence, risk
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factors, and alarm-symptoms incidence of
GERD among elderly patients with T2DM in a
rural area of Central Sulawesi.

METHODS

This cross-sectional study was conducted
from July — September 2019 in Public Health
Center (Puskesmas) of Beteleme, Subdistrict
of Lembo, North Morowali Regency, Central
Sulawesi. Patients aged 60 years or older, newly
or previously diagnosed with T2DM according
to the 2019 American Diabetes Association
(ADA) criteria or to the 2015 Indonesian
Society of Endocrinology (PERKENI) criteria,
were consecutively recruited. The exclusion
criteria were ongoing therapy with proton-
pump inhibitor or H2-receptor antagonist, or
history of either gastric or esophageal surgery.
Assuming the proportion of GERD in adult
patients with T2DM in rural area of Indonesia
to be 29.7%'5, a minimum of 52 participants
were required to determine the prevalence with
a significance level (o)) of 0.05 and the expected
absolute precision of 0.125. The study protocol
was designed in accordance with the ethical
principles in the Declaration of Helsinki and was
approved by the Head of Puskesmas Beteleme
(No. 445/441.a/SK/PKM-BTL/VII/2019).

After giving written informed consent,
eligible subjects were asked to fill in a
questionnaire about subjects’ characteristics,
including demographic information (age,
gender, ethnic, education background,
occupation), history of T2DM diagnosis,
medication history, dietary pattern (daily
meal frequency, consumption frequency of
tea, coffee, chocolate, orange, tomato, spicy
foods, gassy foods/drinks, alcohol), smoking
habit (Brinkman’s index), and alarm symptoms
of GERD (persistent dysphagia, persistent
odynophagia, upper gastrointestinal bleeding,
unintentional weight loss). Participants were
also asked to complete the validated Indonesian-
language GERD questionnaire (GERD-Q). This
instrument was chosen because they included
patients aged 18 years old or more, without
excluding those aged older than 60 years.'®
GERD was diagnosed in patients with the score
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of > 8 on the evaluation of GERD-Q.!7

Physical examination was performed to
measure subjects’ height, weight, and body
mass index (BMI). Obesity was defined based
on the BMI classification in adult Asians
by WHO Western Pacific Region.'® The
achievement of blood glucose-level control
was assessed based on the 2-hour postprandial
capillary blood glucose-level or the most recent
fasting capillary blood glucose-level in the last
3 months.?

Data analysis used the Statistical Package for
the Statistical Package for the Social Sciences
(SPSS) software (IBM Corp. Released 2011.
IBM SPSS Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp.). Statistical analysis
for the independent and dependent variables
which were dichotomous unpaired categoric
data used Chi-Square test, with the requirements
of no cell with zero frequency and no cell with
expected frequency <5. Otherwise, the Fisher
test was used. For the independent variables
with polychotomous nominal-scaled unpaired
categoric data and the dependent variables with
dichotomous nominal-scaled categoric data, the
Chi-Square test was used if the requirements
were met. Otherwise, the Mann-Whitney test
was used. For the independent variables with
unpaired numeric data and the dependent
variables with nominal-scaled categoric data,
we used the independent T-test if the data
distribution was normal. Otherwise, the Mann-
Whitney test was used.

RESULTS

Of the 64 diabetic older adults recruited in
this study, 2 patients were excluded because
they were already taking ranitidine. Two others
were excluded because they were on omeprazole
therapy. Thus, there were 60 subjects eligible
for this study. Thirty-seven (61.7%) of them
were female and the median age was 66 (60-
82) years. Mori was the commonest ethnicity
(76.6%). Subjects’ educational background was
predominantly (26.7%) high school. Nearly
half (48.3%) of the patients were retired civil
servants (Table 1).
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Table 1. Demographic characteristics of subjects (n=60)

Variables Values
Age (years), median (min-max) 66 (60-82)
Gender, n (%)
- Female 37 (61.7)
- Male 23 (38.3)
Ethnicity, n (%)
- Mori 46 (76.6)
- Bugis 3(5.0)
- Javanese 3(5.0)
- Pamona 3(5.0)
- Toraja 3(5.0)
- Balinese 1(1.7)
- Talaud 1(1.7)
Educational background, n (%)
- Elementary school 15 (25.0)
- Junior high school 8(13.3)
- Senior high school 16 (26.7)
- Diploma 6 (10.0)
- Undergraduate 14 (23.3)
- Postgraduate 1(1.7)
Occupation, n (%)
- Retired civil servant 29 (48.3)
- Entrepreneur 6 (10.0)
- Farmer 12 (20.0)
- Housewife 12 (20.0)
- Others 1(1.7)

The prevalence of GERD among elderly
patients with T2DM was 28.3% (95% CI, 16.9%-
39.7%) (Table 2). In the GERD group (n=17),
regurgitation was the most prevailing symptoms
(76.5%). Heartburn was reported by less subjects
(52.9%). Eleven (64.7%) subjects reported
nocturnal regurgitation. Symptomatic drug was
taken by 4 (23.5%) subjects. In the non-GERD
group (n=43), epigastric pain was the commonest
reported symptoms (46.5%) (Figure 1).

Table 2. Prevalence of GERD among older patients with
T2DM

GERD Status n (%) 95%Cl
Positive (GERD-Q score 28) 17 (28,3) 16,9-39.7
Negative (GERD-Q score <8) 43 (71,7)  60,3-83,1
Total 60 (100,0)

GERD-Q: gastroesophageal reflux disease questionnaire;
95%CI: 95% confidence interval

Obesity was found on 46.7% of the subjects.
Metformin monotherapy was the commonest
antihyperglycemic drugs being taken by the
subjects (48.3%), but target of blood glucose-
level control was only achieved by 33.3%.
The proportion of subjects with daily meal
frequency of 1-3 times was 88.3%. The median
duration of T2DM was 36 (1-312) months. The
median Brinkman’s index, which represented
the subjects’ smoking habit, was 0 (0-1836).
The consumption frequency of tea, coffee,
chocolate, orange, spicy foods, gassy foods/
drinks, and alcohol had the same median, which
was 0 (0-7) day. The median consumption
frequency of tomato was 7 (0-7) days.

No significant relationship was found
between gender (p=0.562), obesity (p=0.803),
achievement of blood glucose-level control
(p=0.478), type of antihyperglycemic drugs
(p=0.202), daily meal frequency (p=0.309),
duration of T2DM (p=0.304), and smoking
habit (p=0.875) with GERD (Table 3). The
consumption frequency of either tea (p=0.019)
or coffee (p=0.015) was significantly associated
with GERD. The consumption frequency of
chocolate (p=0.924), orange (p=0.276), tomato
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Figure 1. Frequency of GERD symptoms during the previous week among (a) the GERD group and (b) the non-GERD group.
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(p=0.607), spicy foods (p=0.231), gassy foods/
drinks (p=0.268), or alcohol (p=0.268) was not
associated with GERD (Table 4). Unintentional

Table 3. Association between Variables and GERD.

weight loss was the leading alarm symptom
found across the GERD group (Table 5).

Variables

GERD Status (n [%])

p-Value

GERD (n=17) Non-GERD (n=43)
Gender 0.562
- Female 9 (52.9) 28 (65.1)
- Male 8 (47.1) 15 (34.9)
Obesity 0.803
- Obese 7(41.2) 21 (48.8)
- Non-obese 10 (58.8) 22 (51.2)
Achievement of blood glucose-level control 0.478
- Unachieved 13 (76.5) 27 (62.8)
- Achieved 4 (23.5) 16 (37.2)
Type of antihyperglycemic drugs 0.202
- No medication 2(11.8) 5(11.6)
- Metformin 7(41.2) 22 (51.2)
- Sulfonylurea 0(0.0) 7 (16.3)
- Insulin 3(17.6) 6(13.9)
- Metformin and sulfonylurea 3(17.6) 3(7.0)
- Insulin and oral antihyperglycemic agent 2(11.8) 0(0.0)
Daily meal frequency 0.309
- 1-3 times 14 (82.4) 39 (90.7)
- >3times 3(17.6) 4(9.3)
Duration of T2DM (month), median (min-max) 60 (3-288) 36 (1-312) 0.304
Smoking habit (Brinkman'’s index), median (min-max) 0 (0-200) 0 (0-1836) 0.875
Table 4. Association between Consumption Frequency of Gastric Acid Inducing Food/Drink and GERD.
Variables (GnEI;D) No(r::il;;?D p-Value
Consumption frequency of tea (days in a week), median (min-max) 2 (0-7) 0 (0-7) 0.019
Consumption frequency of coffee (days in a week), median (min-max) 2 (0-7) 0 (0-7) 0.015
Consumption frequency of chocolate (days in a week), median (min-max) 0 (0-7) 0 (0-2) 0.924
Consumption frequency of orange (days in a week), median (min-max) 0 (0-7) 0 (0-7) 0.276
Consumption frequency of tomato (days in a week), median (min-max) 7 (0-7) 7 (0-7) 0.607
Consumption frequency of spicy foods (days in a week), median (min-max) 3(0-7) 0 (0-7) 0.231
Co.nsumptlon frequency of gassy foods/drinks (days in a week), median 0(0-7) 0(0-7) 0.268
(min-max)
Consumption frequency of alcohol (days in a week), median (min-max) 0 (0-7) 0 (0-7) 0.268
Table 5. Incidence of Alarm Symptoms of GERD.
Alarm Symptoms Incidence (%) 95%ClI
Persistent odynophagia 2 out of 17 (11.8) 0--27.1
Persistent dysphagia 3 outof 17 (17.6) 0--35.7
Gastrointestinal bleeding 1 out of 17 (5.9) 0--17.1
Unintentional weight loss 8 out of 17 (47.1) 23.4-70.8

95%Cl: 95% confidence interval
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DISCUSSION

The present study revealed that the prevalence
of GERD among elderly patients with T2DM was
28.3% (95% CI, 16.9%-39.7%). This finding
was comparable with that among diabetic adults
in another rural area of Indonesia (29.7%).'
It might be caused by the mean age of the
population in that study which was only quite
younger than the median age of the population
in our study (54.2 [SD 9.7) vs. 66 [60-82] years).

The prevalence of GERD found in this study
was far higher than that was reported from an
urban population. A study with 278 healthy
subjects in Depok, Indonesia found that the
prevalence of GERD was 9.35%.' He et al.®
in their study in China also found that adults
living at rural area had a higher risk of suffering
GERD than those at urban area. The difference
in GERD prevalence between rural and urban
populations might be due to different educational
background and economic status, which were
found significantly associated with GERD."

The proportions of patients in the GERD
group experiencing regurgitation and heartburn
during the previous week were 76.5% and 52.9%,
respectively. This finding was supported by
earlier studies which reported that older patients
had lower sensitivity to heartburn.?!

Gender was not associated with GERD
(p=0.562). Sun et al.?® and Spantideas et al.**
revealed a similar finding. In contrary, Suwita
etal.15 found that female gender was associated
with GERD in diabetic adult population
(p=0.048). A relatively higher proportion of
female subjects (71%) observed in that study'
compared with others may be the contributor to
the opposite result.

Obesity was found in 41.2% of GERD
patients and in 48.8% of non-GERD patients,
hence obesity was not significantly associated
with GERD (p=0.803). This finding was similar
to the result of previous study in rural area of
Indonesia'® reporting the proportion of obesity
was 37% in the GERD group and 38% in the
non-GERD group, thus no association was
observed between obesity and GERD (p=0.897).
Obese patients had lower heartburn severity,
pain sensation, and nausea.?! This might suggest
that less symptoms of GERD were reported by

obese patients. On the contrary, a meta-analysis
of 9 cross-sectional studies showed that obesity,
compared to normal BMI, was significantly
associated with a greater risk of both GERD
symptoms and complications (i.e. erosive
esophagitis, esophageal adenocarcinoma).? The
pathologic mechanisms by which obesity causes
reflux disease included mechanical and humoral
factors, as well as motility disorders.>*?’

There was no association between
achievement of blood glucose-level control and
GERD (p=0.478). Uncontrolled diabetes status
was not different between the GERD group and
the non-GERD group among T2DM patients
(p=0.421)." Ha et al.”® reported no difference
in HbAlc levels between T2DM patients with
GERD and without GERD (7.1% [SD 0.1%] vs.
7.6% [SD 0.4%], p=0.358).

No difference was observed between GERD
group and non-GERD group with respect to
type of antihyperglycemic drugs (p=0.202).
Metformin monotherapy was the most used
among the GERD group (41.2%) and the non-
GERD group (51.2%). According to Ha et al.?,
the percentage of individual treatment drugs
was not different between T2DM patients with
GERD and without GERD. In opposition, T2DM
patients using oral hypoglycemic agents (OHAs)
had a higher risk (odds ratio [OR] 2.203; 95%
CI, 1.056-4.598) of developing GERD compared
to T2DM patients treated with diet modification
only.” However, any specific drugs that caused
GERD could not be identified because many
subjects in that study® were on multiple OHAs.*°

Daily meal frequency was not different
between two groups (p=0.309). Another study
also showed no significant relationship between
number of meals per day and GERD symptoms
(p=0.497), but most symptoms occurred in the
postprandial period.’' The reflux could possibly
be more influenced by the food type and volume.

Duration of T2DM was not associated
with GERD (p=0.304). Suwita et al.'> found
no association too between duration of T2DM
and GERD (p=0.976). These results could be
influenced by the relatively shorter duration of
T2DM among the participants, which the median
was 36 (1-312) months in our study and was
2 (0-19) years in Suwita et al.'> There was no
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difference between T2DM patients with GERD
and T2DM patients without GERD in respect of
T2DM duration (8.7 [SD 0.8] vs. 8.5 [SD 0.5]
months, p=0.808).%

Diabetic patients with GERD had longer
duration of diabetes compared to diabetic
patients without GERD (113.5 [SD 8.7] vs.
94.0 [SD 10.6] months, p<0.05).32 This might
suggest that the difference in GERD prevalence
would be more prominent among T2DM patients
whose disease duration has been around 10 years.
Therefore, it is noteworthy to consider the mean
or median duration of T2DM in interpreting the
study result.

Smoking habit was not associated with
GERD (p=0.875). In other studies, smoking was
reported as an associated factor in GERD.¥3
It was related to the effect of nicotine, which
mediates the release of nitric oxide at the LES,
decreasing the distal esophageal peristalsis and
the sphincter pressure and thus resulting in
reflux.®® Lack of smoking subjects in this study
might be the cause of the opposite finding.

The consumption frequency of tea was
significantly associated with GERD (p=0.019).
Tea could trigger GERD by decreasing LES
pressure.’*3 Theophylline in tea was the
contributor to the LES relaxation and thereby
increasing esophageal acid reflux.*® However, a
meta-analysis of 23 studies found no relationship
between tea consumption and the risk of
GERD overall. In subgroup analysis based on
geographical region, tea drinking significantly
increased the risk of GERD in East Asia (OR
1.27; 95% CI, 1.07-1.51).%7 Tea consumption
was greater among populations in Asian
countries, e.g. China and Japan,* and it might
lead to the more prominent result in East Asia.’’
The variance in the quantity and quality of tea in
each population-based study could be the reason
of the conflicting results.

There was a significant association between
consumption frequency of coffee and GERD
(p=0.015). Coffee ingestion could decrease LES
tone.*** Despite that transient effect, a meta-
analysis of 15 case-control studies found no
association between coffee intake and GERD.
However, through subgroup analyses in which
the groups were subdivided according to the
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definition of GERD (diagnosed by endoscopy
or by symptoms alone), the endoscopy group
showed a significantly higher OR (1.17 [95%
CI, 1.08-1.26] vs. 0.99 [95% CI, 0.84-1.16]).*!
It could be influenced by the variability of
questionnaires used in each study.

There was no association between
consumption-frequency of orange and GERD
(p=0.276). This result was opposite to Feldman
et al.*> who demonstrated that orange juice
triggered frequent heartburn in 32.5% subjects.
The heartburn score of orange juice was
significantly higher than water (1.05 vs. 0.22,
p<0.001). Low consumption-frequency of
orange in this study could interfere with the
analysis of this association.

The consumption frequency of chocolate
or spicy foods was not associated with GERD
(p=0.924; 0.231, respectively). Chocolate or
spicy foods was found to have a significant
association with GERD.?! Chocolate induced
gastric acid reflux and increased lower esophageal
exposure to acid. Capsaicin in spicy foods could
enhance noxious postprandial heartburn through
direct effects on sensory neurons.* The lack of
consumption frequency of chocolate or spicy
foods might contribute to the contrary result.

No association was identified between
the consumption frequency of tomato and
GERD (p=0.607). Conversely, Alkhathamia
et al.’! reported that tomato consumption was
associated with GERD. However, although
tomato could induce GERD symptoms because
of its low acidity, the symptom induction could
be influenced by other factors since there were
incongruencies in relationship between food
acidity and GERD symptoms.*

There was no association between
consumption frequency of gassy foods/drinks
and GERD (p=0.268). It was consistent with a
systematic review of 17 studies. Carbonation
could induce decline in intra-esophageal pH
and LES basal pressure, but those changes were
transient and have not been associated with
GERD.*

No difference in the median frequency of
alcohol consumption was identified between the
GERD group and the non-GERD group (0 [0-
7] vs. 0 [0-7] day, p=0.268). It was comparable
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with that was reported by Ha et al.”®® and Sun et
al.? In contrary, Bujanda et al.¥ revealed that
alcohol consumption could facilitate GERD
development by lowering the pressure of the
LES and esophageal motility, increasing gastrin
level and acid secretion, and delaying gastric-
emptying. Low consumption frequency of alcohol
might be the reason why alcohol drinking was not
significantly associated with GERD in this study.

The commonest alarm symptom in the
GERD group was unintentional weight loss
(47.1%; 95% CI, 23.4%-70.8%). Incidence of
persistent odynophagia, persistent dysphagia,
and gastrointestinal bleeding was not statistically
significant due to the wide confidence interval,
but their presence was still clinically important.
Incidence of alarm symptoms found in this study
was higher than that of Eisendrath et al.*® (10.5%)
whose mean age of participants was 47.37 (SD
16.23) years. The older age of patients and T2DM
could be the major factors in the higher rates of
alarm symptoms. We suggest future studies to
include larger subjects to reduce the standard of
error in the calculation of confidence interval and
obtain narrower confidence interval.

Our study had some limitations. The
time constraint made us only had 60 eligible
subjects, but this number still exceeded the
minimum sample size needed. Other factors that
could influence GERD occurrence, including
medications which affected gastric acid secretion
and history of Helicobacter pylori infection,
were not checked. Moreover, this study did not
use any specific tool to test cognitive function
objectively, but all subjects who took part in
this study were fully conscious, were able to
give informed consent, and found no problems
in answering the questions on the questionnaire.

This study also had some merits. We used
a validated questionnaire for the establishment
of GERD diagnosis. Without compromising the
reliability of the results, it made this study still
possible to conduct despite limited resources
in rural area. To the best of our knowledge, it
was the first study in Indonesia that evaluated
GERD among elderly patients with T2DM in a
rural area.

CONCLUSION

Among elderly diabetic patients, GERD was
prevalent and often presented with regurgitation.
Frequent consumption of either tea or coffee was
associated with GERD. Early identification of
alarm symptoms could be essential for general
practitioners’ decision to timely refer patients for
endoscopy and further investigations. Studies
with greater number of subjects and examination
of Helicobacter pylori are needed to confirm
which factors are related to GERD in geriatric
patients with T2DM.
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