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Abstract
Background and Aim: Previous clinical studies have demonstrated a relationship between
gastroesophageal reﬂux disease (GERD) with anxiety and depression; however, few
population-based studies have controlled for sleep disorders. The current study aimed to
assess the relationship between GERD and anxiety, depression, and sleep disorders in a
community-based sample of Australian men.
Methods: Participants comprised a subset of 1612 men (mean age: 60.7 years, range:
35–80) who participated in the Men Androgen Inﬂammation Lifestyle Environment
and Stress Study during the years 2001–2012, who had complete GERD measures
(Gastresophageal Reﬂux Disease Questionnaire), and were not taking medications
known to impact gastrointestinal function (excluding drugs taken for acid-related
disorders). Current depression and anxiety were deﬁned by (i) physician diagnosis,
(ii) symptoms of depression (Beck Depression Inventory and Centre for Epidemiological Studies Depression Scale) or anxiety (Generalized Anxiety Disorder-7), and/or
current depressive or anxiolytic medication use. Previous depression was indicated by
past depressive diagnoses/medication use. Data on sleep quality, daytime sleepiness,
and obstructive sleep apnea were collected along with several health, lifestyle, and
medical factors, and these were systematically evaluated in both univariate and
multivariable analyses.
Results: Overall, 13.7% (n = 221) men had clinically signiﬁcant GERD symptoms. In
the adjusted models, an association between GERD and anxiety (odds ratio [OR] 2.7;
95% conﬁdence interval [CI] 1.0–6.8) and poor sleep quality (OR 1.8; 95% CI 1.2–
2.9) was observed; however, no effect was observed for current depression (OR 1.5;
95% CI 0.8–2.7). After removing poor sleep quality from the model, an independent association between current depression (OR 2.6; 95% CI 1.7–3.8) and current anxiety (OR
3.2; 95% CI 1.8–6.0) and GERD was observed, but not for previous depression (OR 1.4;
95% CI 0.7–2.8).
Conclusion: In this sample of urban-dwelling men, we observed a strong independent
association between GERD, anxiety, and current depression, the latter appearing to be
partly mediated by poor sleep quality. Patients presenting with GERD should have concurrent mental health assessments in order to identify potential confounders to the successful management of their symptoms.

Introduction
Gastresophageal reﬂux disease (GERD) is a chronic condition
arising from the reﬂux of gastric contents through the lower esophageal sphincter, resulting in troublesome symptoms or complications.1 Acid regurgitation and heartburn are the most common
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symptoms of this condition.1,2 The reported prevalence GERD
ranges from 10% to 20% among adults in the USA, Australia,
and the UK.3–5 The prevalence of GERD is increasing in Asian
countries, with recent estimates that it affects 5% of adults in
China and Korea.6 Although GERD has been extensively studied
in clinical settings, there are limited population-based data relating
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to the risk factors for, and other health conditions associated with,
GERD.7,8 GERD has been found to be negatively associated with
lower health-related quality of life9 and poorer health outcomes.
Previous studies of affective disorders on GERD have been
inconsistent, with some showing no effect,10 while others have
shown a positive and even a negative effect on GERD.11,12
Furthermore, most previous research on GERD and affective
disorders have been conducted in clinical settings in patients with
a high-degree of comorbidity and consequent limited applicability
to the general population.13–15
Sleep disorders are common in the general population.16,17
Previous research has similarly demonstrated an association
between GERD and sleep disturbances, such as obstructive sleep
apnea, daytime sleepiness, and insomnia.18 However, sleep disorders are often more closely associated with other GERD-related
morbidities,16 including lung disorders,19 high blood pressure,18
cardiovascular disease (CVD),18 migraine,18 cognitive impairment,16 and psychological disorders.17 It is unclear whether sleep
disorders have an independent effect on GERD, or whether this
effect is associated with other factors, such as depression and
anxiety.
The purpose of this study was to examine the relationship
between GERD and anxiety and depression, and disordered sleep
in a community-dwelling representative cohort of middle aged
and older men.

Methods
Study participants. Participants from the present study were
drawn from the Men Androgen Inﬂammation Lifestyle Environment and Stress (MAILES) Study, a randomly-selected group of
urban, community-dwelling men aged 35–80 years at recruitment
over from two representative, concurrent cohorts: the Florey Adelaide Male Ageing Study15 and the North West Adelaide Health
Study.20 Details of the study have been published previously.19
For the current study, data from 2001–2012 (MAILES 1 to 4) were
used. Ethics approval was granted by the Human Research Ethics
Committee of The Queen Elizabeth and Lyell McEwin Hospitals,
and written informed consent was obtained from all participants.

Gastroesophageal disease & depression/anxiety

Figure 1 shows the selection of participants included in the current
analysis.

Gastresophageal reﬂux disease. The Gastroesophageal
Reﬂux Disease Questionnaire (GerdQ) comprises 12 items using
a Likert-type scale measuring the severity and frequency of symptoms, including burning or painful feeling behind the breastbone
(upper stomach), acid taste in mouth, and unpleasant movement
of material upwards from the stomach.21 The GerdQ has previously been used to diagnose GERD and was developed as part
of an international multicenter study.22 A validation study in
8065 persons found that the GerdQ was effective at discriminating
patients with reﬂux esophagitis and GERD from those without the
condition.21

Depression and anxiety. For the present study, depression
was categorized into three groups: (i) current depression, (ii) previous depression, and (iii) no depression. Current depression was
deﬁned as men who had incident and existing cases of either antidepressant usage and depression symptomology (a score of >14
on the Beck Depression Inventory23 [for Florey Adelaide Male
Ageing Study participants], or a score of a ≥ 21 on the Centre
for Epidemiological Studies Depression Scale24 [for North West
Adelaide Health Study participants]), in addition to a previous
diagnosis of depression by a physician. Previous depression was
deﬁned as those men who had previous antidepressant usage and
depression symptomology. Men who had no history of depression
diagnosis, antidepressant usage, or depression symptomology
were categorized as having no depression.
Current anxiety was deﬁned as men who had incident and
existing cases of anxiolytic usage and current anxiety
symptomology (answering “more than half a day” to the question
“Over the last 2 weeks, how often have you felt anxious?”, and
also a score of >10 from questions 2 to 7 comprising a range of
anxiety symptoms on the Generalized Anxiety Disorder-7 scale25),
in addition to a previous diagnosis of anxiety by a physician. Men
who had no history of anxiety diagnosis, anxiolytic usage, or
anxiety symptomology were categorized as no anxiety.

Figure 1 Flow diagram of study participants. CATI, computer-assisted telephone interview; GERD, gastroesophageal reﬂux disease; GI, gastrointestinal; MAILES, Men
Androgen Inﬂammation Lifestyle Environment and Stress.
[Color ﬁgure can be viewed at wileyonlinelibrary.com]
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Sleep measures. Obstructive sleep apnea was deﬁned as an
Apnea–Hypopnea Index (AHI) of at least 10 events per hour of
sleep recorded by an eight-channel in-home polysomnography
unit (Embletta X100, Embla Systems, Broomﬁeld, Colorado,
USA) study from August 2010 to February 2011. The Epworth
Sleepiness Scale (ESS)26 was administered (ranges 0–24), and
scores of ≥10 were used to indicate instances of daytime sleepiness. The Pittsburgh Sleep Quality Index was administered to
participants to determine self-report sleep quality for the past
month. It comprised 10 questions with 9 subquestions, and higher
scores indicated lower sleep quality.27
Other covariate data. Anthropometric measures (body
mass index [BMI] and waist circumference), blood pressure, grip
strength, and body composition (by dual energy X-ray absorptiometry) were obtained during one hour clinic visits during MAILES
2. Information on age, education, income, marital, occupational,
smoking, alcohol consumption, and other disease status was
obtained by self-report questionnaire sent 2 weeks prior to this
clinic visit.19 Medication use was determined by self-report and
data linkage with the national medication registry.
Statistical analysis. Descriptive differences among selected
variables for men with and without GERD were initially examined
using chi-squared and t-tests for categorical and continuous variables, respectively. A dichotomous GERD variable was applied
as the outcome variable and differences among those with and
without GERD in regard to anxiety, depression, and quality of
sleep were tested using multistep regression models. Models were
adjusted for gross annual household income, highest education
status achieved, BMI, smoking status, cardiovascular conditions,
and cancer. Where appropriate, all potential confounders and interaction terms were checked in the statistical models. A sensitivity
analysis of the inﬂuence of sleep quality was performed by selectively removing both sleep quality and depression/anxiety from the
ﬁnal multi-adjusted model and observing the effect on the association between GERD, sleep quality, depression, and anxiety. All
analyses were conducted using SPSS V.22 for Windows, and all
tests were two-tailed with conventional P < 0.05 applied as the
signiﬁcance threshold.

Results
The characteristics of the men with and without GERD are
presented in Table 1. The overall prevalence of GERD was
13.7% of men aged 35–80 years (interquartile range: 17). No age
difference was observed between men with and without GERD.
When comparing men with GERD symptoms and those without,
participants with GERD were found to have signiﬁcantly higher
levels of current smoking, CVD, cancer in the previous 5 years,
and poorer sleep quality. No differences were found between
groups with regard to marital status, household income, work
and education status, BMI, waist circumference, abdominal fat
mass, physical activity, smoking, alcohol, systolic and diastolic
blood pressure, diabetes, AHI, number of medications used, and
medications for acid-related disorders.
The multivariable logistic regression is shown in Table 2. In the
unadjusted logistic regressions, there were signiﬁcant associations
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between current anxiety (odds ratio [OR] 3.1; 95% conﬁdence
interval [CI] 1.9–5.1), previous depression (OR 1.9; 95% CI
1.0–3.5), current depression (OR 2.8; 95% CI 2.0–3.9), and
self-reported poor sleep quality (OR 2.1; 95% CI 1.4–3.2) and
self-reported daytime sleepiness on the ESS (OR 2.4; 95% CI
1.5–3.9), but not the AHI (OR 0.9; 95% CI 0.5–1.6) and instances
of GERD. After adjusting for household income, education status,
BMI, smoking status, cardiovascular conditions, cancer, and work
status, the association between GERD and current anxiety (OR
2.7; 95% CI 1.0–6.8) and self-reported poor quality of sleep (OR
1.8; 95% CI 1.2–2.9) remained, but was not observed for the other
sleep measures (ESS and AHI). No effect was observed for current
depression (OR 1.5; 95% CI 0.8–2.7) following adjustment for
these covariates.
To assess for possible mediating effects of poor sleep quality,
this measure was removed from the ﬁnal model (model 2). In
model 2, a multi-adjusted effect of current depression on GERD
was observed (OR 2.6; 95% CI 1.7–3.8), with an increase in the
effect of current anxiety (OR 3.2; 95% CI 1.8–6.0), but not previous depression (OR 1.4; 95% CI 0.7–2.8).
In models 3 and 4, when poor sleep quality was reintroduced in
the model and removing anxiety and depression, respectively, it
was found that previous and current depression on GERD
remained insigniﬁcant (OR 1.7; 95% CI 0.7–4.2; OR 1.6; 95%
CI 0.9–2.9, respectively), while the association between current
anxiety and GERD was retained (OR 2.8; 95% CI 1.1–6.7). This
suggested that poor sleep quality signiﬁcant drives the association
between GERD and depression, but not anxiety.
Figures 2 and 3 show the multi-adjusted regression coefﬁcients
of the individual components from the combined depression and
anxiety variables on the presence of GERD. For people who currently suffered from depression, the effect of symptoms, speciﬁcally somatic-type symptoms, appeared to drive the observed
association with GERD (OR: 4.0; 95% CI: 1.7–9.1). For people
who currently suffered from anxiety, the effect of symptoms, speciﬁcally somatic-type symptoms, appeared to drive the observed
association with GERD (OR: 6.5; 95% CI: 1.3–32.9). No effect
on GERD was observed for the previous diagnosis of and/or medication usage for either depression or anxiety.

Discussion
This study of community-based middle-aged to elderly men demonstrated a high prevalence of GERD, with around one in six men
reporting these symptoms. Further, multivariable logistic regression analyses demonstrated a strong independent association between GERD and anxiety, while suggesting that the previously
reported association between depression and GERD may be mediated through poorer sleep quality.
Our study reports a higher prevalence of GERD than previous
Australian studies,3,4 but is consistent with the prevalence data reported in recent clinical studies.5,13 This discrepancy may relate to
the use of a different GERD measure administered by general
practitioners and the inclusion of younger men and women.3 It
may also reﬂect recent observations of secular increases in upper
gastrointestinal chronic conditions.5 A recent meta-analysis of 15
studies found an approximate prevalence of 10–20% prevalence
in Western nations and less than 5% prevalence in Asian countries.5 Discrepancies in prevalence reported in the various studies
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Table 1
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Descriptive characteristics of study participants with and without GERD in a population of middle-aged and elderly men

Variable

GERD
No GERD (n = 1391)

Anxiety
No
Current
Depression
No
Previous
Current
Age (groups)
35–44 years
45–54 years
55–64 years
65–74 years
75+ years
Marital status
Married/defacto
Divorced/separated
Widowed
Never married
Household income
Up to 20 000
20 001–40 000
40 001–60 000
60 000+
Work status
Employed
Unemployed
Education status
Up to high school
Trade/apprenticeship
Certiﬁcate/diploma
Bachelor+
BMI (kg/m) groups
Normal 18.5–24.9
Overweight 25.0–29.9
Obese 30.0+
Waist circumference†
<99.9 cm
≥100.0 cm)
Δ
Abdominal fat mass (%; DEXA)
Physical activity (Active Australia)‡
No activity or activity but insufﬁcient to confer beneﬁt
Sufﬁcient activity to confer beneﬁt
Smoking
Non-smoker
Ex-smoker
Current smoker
Alcohol§
Does not drink alcohol
No risk
Lifetime risk of alcohol-related harm
Systolic BP (mmHg)
Diastolic BP (mmHg)
Cardiovascular disease¶
No

P
GERD (n = 221)

%/x

N/SD

%/x

N/SD

90.6
9.5

1159
121

79.3
20.7

161
42

<0.001

81.2
4.6
14.2

1079
61
189

62.9
6.7
30.5

132
14
64

<0.001

6.5
25.7
31.3
23.5
13

88
348
423
317
176

6
26.9
31.9
14.4
12.4

13
58
69
45
31

0.91

78.4
11.7
4
5.9

1057
157
54
80

78.6
10.2
5.6
5.6

169
22
12
12

0.69

12.9
23
19.8
44.3

164
292
252
563

14.6
26.8
23.4
35.1

30
55
48
72

0.11

61.2
38.8

775
492

55.3
44.7

110
89

0.11

27.7
25.1
32.3
14.8

372
337
433
199

25.2
22.9
41.1
10.8

54
49
88
23

0.06

18.6
47.2
34.1

246
624
451

21.9
43.7
34.4

47
94
74

0.17

50.3
49.7
36.7

664
656
8.3

53
47
37.6

114
101
7.7

0.46
0.10

28.8
71.2

320
790

30.9
69.1

55
123

0.57

42.1
43.9
14

563
587
187

34
48.4
17.7

73
104
38

0.06

13.3
49.3
37.4
134.3
81.9

180
665
504
17.6
9.2

15.7
48.2
36.1
134.0
82.7

34
104
78
16.8
9.7

0.63
0.82
0.24

89.4

1204

84.3

182
(Continues)
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Table 1.

(Continued)

Variable

GERD
No GERD (n = 1391)

Yes
Diabetes
No
Yes
Cancer in the past 5 years
No
Yes
Chronic diseases††
No
1+
Total number of medications‡‡
None
1
2+
Drugs for acid-related disorders
None
1+
PSQI sleep quality
Good
Poor
Daytime sleepiness ESS
No
Yes
AHI
None to mild OSA
Mild OSA
Moderate to severe OSA

P
GERD (n = 221)

%/x

N/SD

%/x

N/SD

10.6

143

15.7

34

0.03

81.4
18.6

1101
251

80.6
19.4

174
42

0.76

93.9
6.1

1270
82

88.9
11.1

192
24

0.01

41.4
58.6

518
734

39.6
60.4

80
122

0.64

64.9
11
24

759
129
281

65.8
9.2
25

121
17
46

0.76

90.3
9.8

1055
114

86.4
13.6

159
25

0.11

55.3
44.7

383
310

37.1
62.9

43
73

<0.001

88.7
11.3

630
80

76.5
23.5

91
28

<0.001

73.9
14.1
12

519
99
84

78
11
11

92
13
13

0.61

Data presented are mean  SD (continuous) or N (%) (categorical) for participants with and without GERD, cancer, diabetes, chronic beryllium disease,
rheumatoid or osteoarthritis, and high cholesterol).
†
Waist circumference—mean of three measurements (cm).
‡
Physical activity is measured by duration and frequency of walk, gardening, household, etc.
§
Participants were asked about their alcohol consumption in the previous week and 12 months, with responses used to estimate lifetime alcohol risk
and categorized into (i) does not drink alcohol, (ii) low lifetime alcohol-related risk, and (iii) high lifetime risk of alcohol-related risk.
¶
Cardiovascular disease included heart attack, stroke, angina, TIA, and other heart conditions.
††
Chronic diseases are based on self-reported cases of physician-diagnosed conditions.
‡‡
Total number of medications was based on self-report.
AHI, Apnea–Hypopnea Index; BMI, body mass index; BP, blood pressure; DEXA, X-ray absorptiometry; ESS, Epworth Sleepiness Scale; GERD, gastroesophageal reﬂux disease; OSA, obstructive sleep apnea; PSQI, Pittsburgh Sleep Quality Index; TIA, transient ischemic attack.

may be attributable to varying diagnostic criteria, highlighting the
need for a global consensus on a symptom-based deﬁnition of
GERD.
In contrast to previous studies, we deﬁned both depression and
anxiety by current symptomology, self-reports of a physiciandiagnosis, and the use of relevant medications. Our sensitivity
analyses demonstrated that it was primarily somatic symptoms that
drove the association between GERD and both depression and
anxiety. Previous studies have highlighted an overlap in depressive symptoms and reﬂux disease (e.g. heartburn, regurgitation,
and dysphagia in patients with reﬂux disease) in patients with irritable bowel disease.2 We have extended these ﬁndings to a group
of community-based men, suggesting that any patient who reports
such symptoms should also be screened for depression and
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especially somatic symptoms. Indeed, the full PHQ battery contains modules for depression, anxiety, and somatization that might
be especially useful. The strong effect we observed for anxiety on
GERD symptoms was similar to that recently observed in a large
community-based study of otherwise healthy Norwegian men
and women.28 While this study also demonstrated a strong association between a range of somatic symptoms (including heartburn)
and anxiety in men, our study extends these ﬁndings to all GERD
symptoms and controls for the presence of other comorbidities that
also produce somatic symptoms (e.g. CVD, cancer, and alcohol
consumption). However, considering that increased sensitivity
underlies many anxiety disorders and subclinical symptoms, we
cannot rule out that anxious participants were more hypervigilant
to somatic symptoms including gastroesophageal reﬂux.
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0.57
0.91
0.07
1.19
0.01
0.79
0.09
0.03
—
—
<0.01
(0.49–3.71)
(0.48–2.32)
(0.31–1.05)
(0.63–2.23)
(1.22–4.37)
(0.53–2.59)
(0.90–4.43)
(1.14–6.68)
—
—
(1.23–3.02)
1.35
1.05
0.57
1.19
2.31
1.17
1.99
2.76
—
—
1.93
‡

†

Model 1 is adjusted for income, education, BMI, work status, smoking status, cardiovascular conditions, and cancer status.
Model 2 (sleep quality omitted) is adjusted for income, education, BMI, work status, smoking status, cardiovascular conditions, and cancer status.
§
Model 3 (anxiety omitted) is adjusted for income, education, BMI, work status, smoking status, cardiovascular conditions, and cancer status
¶
Model 4 (depression omitted) is adjusted for income, education, BMI, work status, smoking status, cardiovascular conditions, and cancer status.
CI, conﬁdence interval; BMI, body mass index; GERD, gastroesophageal reﬂux disease; OR, odds ratio.

0.57
0.89
0.06
0.66
0.02
0.92
0.09
—
0.21
0.11
<0.01
(0.49–3.65)
(0.42–2.13)
(0.30–1.01)
(0.61–2.16)
(1.15–4.20)
(0.46–2.38)
(0.89–4.41)
—
(0.73–4.16)
(0.90–2.93)
(1.23–3.03)
1.34
0.94
0.55
1.15
2.20
1.05
1.98
—
1.74
1.62
1.93
0.88
0.99
0.08
0.72
0.07
0.09
0.03
<0.001
<0.001
0.3
—
(0.56–1.99)
(0.55–1.81)
(0.42–1.05)
(0.70–1.69)
(0.97–2.59)
(0.94–2.42)
(1.06–3.25)
(1.77–5.97)
(1.72–3.80)
(0.73–2.83)
—
1.05
1
0.67
1.09
1.59
1.51
1.85
3.23
2.56
1.43
—
0.48
0.89
0.06
0.59
0.01
0.86
0.06
0.04
0.21
0.23
0.01
(0.52–4.04)
(0.42–2.14)
(0.31–1.03)
(0.63–2.26)
(1.16–4.28)
(0.47–2.45)
(0.96–4.82)
(1.03–6.80)
(0.81–2.69)
(0.72–4.14)
(1.15–2.89)
1.45
0.94
0.56
1.19
2.23
1.08
2.15
2.65
1.47
1.72
1.83
0.11
0.02
0.17
0.11
0.04
0.03
0.01
<0.001
<0.001
0.04
<0.001
(0.76–0.99)
(1.08–2.87)
(0.97–1.03)
(0.58–1.06)
(1.02–2.40)
(1.05–2.36)
(1.20–3.12)
(1.85–5.08)
(1.98–3.87)
(1.02–3.45)
(1.40–3.15)
0.87
1.76
1.00
0.79
1.58
1.57
1.94
3.06
2.77
1.88
2.10
Income
Education
BMI
Work status
Current smoker
Cardiovascular conditions
Cancer in the past 5 years
Current anxiety
Current depression
Previous depression
Poor sleep quality

95% CI
OR
P
95% CI
OR

95% CI

P

OR

95% CI

P

OR

95% CI

P

OR

Model 3
Model 2
Model 1
Unadjusted
Variables

Table 2

Odds ratios (95% CI) for GERD according to sociodemographic factors, depression, anxiety, and sleep quality in a community-based cohort of South Australian men

Model 4

P

Gastroesophageal disease & depression/anxiety

It is also well known that acute, reﬂux symptoms are frequently
reported with certain types of depression medication (e.g. selective
serotonin reuptake inhibitors).12,29 Furthermore, previous studies
have demonstrated that GERD is more likely to be reported in patients with depression who are taking antidepressants, than those
without.12 However, there is also some suggestion that low doses
of antidepressants may be used in the treatment of GERD through
their effects on visceral hypersensitivity.30 Our study demonstrated that antidepressant usage was not associated with likelihood of patients reporting GERD symptoms. However,
subsequent analysis suggests there was a modest effect on GERD
for higher doses of antidepressants (data not shown). In the case of
anxiety, we also did not ﬁnd that anxiety medications increased the
likelihood of GERD. While some studies suggest that anxiolytics
may help with GERD through relaxation of lower esophageal
tone,14 others have demonstrated side effects, including reﬂux,
associated with the commencement of anxiolytics for anxiety
disorders.11 Further work is required to understand the nature of
the association between GERD and depression and anxiety
medications.
Our data suggest the previously reported association between
GERD and depression maybe mediated by poorer sleep quality.
Poor sleep quality results in lower mood and an increased
susceptibility to depressive symptoms.14 It is known that individuals with either undiagnosed or diagnosed depression are
more likely to report a higher degree of severity for various
conditions and more likely to endorse negative symptom rating
indices.31 Not only is GERD directly likely to result in increased
sleep fragmentation and disturbance, sleep deprivation has also
been shown to induce hyperalgesia of the esophageal mucosa
in response to acid.32 Of note, we observed positive associations
with GERD and self-reported (poor overall sleep quality and
excessive daytime sleepiness) but not objectively measured
(AHI) sleep dysfunction.
The strong association between smoking and GERD symptoms is consistent with previous research.33–36 Acid reﬂux is
often promoted by smoking, as it impairs lower esophageal
sphincter function,33 slowing esophageal acid clearance34 or
increasing the frequency of acid reﬂux episodes.35 Of note however, our data showed that there was no association between use
of drugs for acid related disorders and GERD. This may be due
to the high usage of over-the-counter agents for such conditions
in Australia.37 Unlike many previous studies, we did not
observe an association between alcohol consumption and GERD
symptoms.36,38,39 This discrepancy could be to the use of a randomly selected population, with a varying, but mostly modest,
range of alcohol consumption and the dominant effect of other
covariates.
A notable strength of the present study was the inclusion of
community-based men and the use of an extensive dataset to help
better understand some of the relationships between mental health,
sleep, and GERD. It is acknowledged, however, that inferences regarding the strength of the reported associations are limited by
some methodological constraints. Speciﬁcally, the use of selfreport data for some measures may underestimate the true effect
of these observed relationships. As the study assessed a sample
of men only, we are unable to generalize to the broader population.
Moreover, different depression measures have been adopted in this
study. While we were able to examine the effect of both current
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Figure 2 Odds ratio (95% conﬁdence interval) for the effect of individual depressions items (medication, symptoms [somatic and cognitive], and physician diagnosis) for gastroesophageal reﬂux disease in a community-based cohort of South Australian men with current depression. Data presented
are odds ratio (95% conﬁdence interval) from binary logistic regression. Models also adjusted for income, education level, body mass index, smoking
status, cardiovascular conditions, cancer in the past 5 years, and working status.

Figure 3 Odds ratio (95% conﬁdence interval) for the effect of individual anxiety items (medication, symptoms [somatic and cognitive], and physician
diagnosis) for gastroesophageal reﬂux disease in a community-based cohort of South Australian men with current anxiety. Data presented are odds
ratio (95% conﬁdence interval) from binary logistic regression. Models also adjusted for income, education level, body mass index, smoking status,
cardiovascular conditions, cancer in the past 5 years, and working status.

and previous depression on GERD, we were not able to test for
exposure length with anxiety given a symptomatic measure for
anxiety was unavailable at baseline. Lastly, the use of crosssectional data only precludes any inferences regarding the
direction of the observed relationship. Further research should
employ longitudinal design in order to assess the natural course
of these associations.
In conclusion, our data support the strong association between
depression and anxiety, particularly somatic symptoms, and
GERD in community-based men. In the case of depression, it
appears this association may, in part, be mediated by poorer sleep
quality. Good sleep health is pivotal for optimal functional
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outcomes and perceived health status, particularly among populations with poor mental health. Therefore, health practitioners
treating GERD symptoms should perform concomitant assessments of their patients’ mental state in order to identify real or
perceived confounders to the successful management of their
gastrointestinal symptoms.
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