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Abstract: Gastroesophageal reflux disease (GERD) is a common gastrointestinal illness with symptoms of heartburn, chest pain, and
regurgitation. Management of GERD can involve medication use, lifestyle modification (eg, dietary modification), and surgical intervention
depending on the individual patient and disease severity. Poor adherence to medication and recommended lifestyle changes may result in
increased symptom severity and decreased quality of life. This paper aimed to systematically review the literature on lifestyle modification for
the management of GERD. Fourteen articles were included based on search criteria. Following review and analysis, three types of lifestyle
modifications were present in the literature and include medication use, dietary recommendations, and sleep recommendations. Despite being
a pharmacological treatment, medication adherence was included in the review, as health behavior change can be used to improve adherence.
Overall, the factors associated with adherence to modifications varied in terms of impact and directionality, depending on the type of lifestyle
modification. Symptom severity emerged as important across all lifestyle modifications, and is associated with increased adherence to
medication use, but decreased adherence to dietary guidelines.While patient–provider communication appeared to improve patient knowledge,
it is unclear if increased knowledge translates to improved adherence. The review also demonstrated a lack of clear and standardized guidelines
across lifestyle modifications, which may have an influence on adherence and adherence reporting. Future research in GERD treatment
adherence would benefit from the use of validated measures to assess adherence. Specific recommendations to improving patient adherence are
discussed.
Keywords: GERD, nutrition, sleep, medication, compliance

Introduction
Gastroesophageal reflux disease (GERD) is a chronic esophageal disease marked by stomach acid and other contents
moving upward into the esophagus, causing symptoms including heartburn, chest pain, regurgitation, and difficulty
swallowing. GERD and symptoms of gastroesophageal reflux are commonly reported in the general population. A recent
study of over 70,000 people in the United States found that 44% of participants report experiencing GERD symptoms in
the past, with just over 30% reporting them in the previous week.1

GERD pathophysiology is multifactorial and includes both peripheral and central mechanisms. At the level of the
esophagus, dysfunction of the esophagogastric junction (eg, decreased lower esophageal sphincter pressure) and impaired
esophageal clearance contribute to the presence of acid and other stomach contents refluxing into the esophagus and
remaining there for longer than normal, causing GERD symptoms.2 In addition, central processes such as visceral
hypersensitivity (ie, increased sensitivity to pain) can influence symptom perception, such as experiencing a benign
stimulus as painful.2,3 The multifactorial pathology of GERD renders a comprehensive and individualized treatment
approach that consists of medication, lifestyle modifications and, in severe cases, surgery.2,4 Proton-pump inhibitors
(PPIs), which reduce gastric acid secretion, remain the first-line medical treatment for GERD.4 For lifestyle modification,
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American College of Gastroenterology’s 2021 Clinical Guideline for the Diagnosis and Management of GERD suggests
dietary modification, smoking cessation, weight loss, avoiding excessive exercise, and changes to sleeping position.2

Despite comprehensive treatment guidelines and approaches, refractory reflux is a common enduring problem in the
GERD population.5 Clinical and population-based studies have demonstrated that up to 50% of individuals continue to
report GERD symptoms despite PPI use.1,6 In addition, PPI efficacy differs based on the presenting symptoms and
presence or absence of esophagitis and/or abnormal endoscopic or pH-metry findings.4,7 PPI treatment for typical GERD
symptoms (eg, esophagitis healing) demonstrates the highest efficacy, followed by atypical symptoms (eg, chest pain,
cough), and then extra-esophageal symptoms (eg, reflux laryngitis, asthma).7

Similarly, there is a significant body of literature on the role of diet in gastroesophageal reflux, though the data does
not always support the proposed dietary guidelines. For example, many providers and patients perceive certain foods to
be associated with gastroesophageal reflux, including caffeine, chocolate, spicy foods, and alcohol.8 However, the data is
mixed on whether consumption of these foods is truly associated with reflux symptoms.9 While some of the mechanisms
for these associations are known,10 in other cases it is unclear how particular foods or drinks induce reflux. For example,
some studies suggest alcohol use influences GERD through decreased lower esophageal sphincter pressure or altered
gastric motility,10,11 however data is indeed mixed on if lab studies translate to clinical findings.4,10

The exact reason for refractory symptoms remains unclear and GERD symptom perception is influenced by non-
reflux-based processes (eg, visceral hypersensitivity, esophageal hypervigilance),3,12 which contributes to the complexity.
However, behavioral processes, such as adherence to medication and lifestyle modifications are suggested as potential
mechanisms. A recent systematic review suggests a majority of patients are relatively adherent to PPI.13 However,
adherence was mostly determined by the medication possession ratio (an indirect measure of adherence) and patient self-
report, which has limitations.13 In addition, adherence to PPI considers more than just consistent use, it also takes into
account factors such as correct dosage and timing. Indeed, PPIs are most effective when taken 30–45 minutes before
a meal,4 which requires the patient to understand and take their medication accordingly. Likewise, the recommended
lifestyle modifications require behavior change, which can be difficult to implement and adhere to, especially when
guidelines may be unclear.

Poor adherence to medication and lifestyle modifications may result in worsening symptoms, which can negatively
influence quality of life.14 The benefits of medication adherence extend beyond symptom severity to diminished healthcare
utilization. Gosselin et al evaluated the relationship between PPI adherence and healthcare utilization and costs in patients with
GERD and found that increased adherence resulted in decreased healthcare utilization, including fewer emergency room
visits, inpatient visits, and the number of hospitalization days, as well as decreased total annual healthcare costs.

Thus, it is important to evaluate factors associated with treatment adherence to more effectively intervene and improve
overall disease experience. The current study sought to systematically review the literature on adherence to lifestyle
modification for the management of GERD. Specific recommendations for improvement to treatment adherence are provided.

Methods
The following electronic databases were searched: EMBASE and PubMed in August 2021. Detailed information about
the keyword searches used are described in Supplementary Item 1. We retrieved articles based on available subject
headings and keywords in both databases and duplicates were removed. The reference lists of articles selected for full-
text review were manually screened for additional articles.

The search was limited to peer-reviewed original studies published in English. Conference proceedings and review
articles were excluded. In this search, the population of interest was adults diagnosed with GERD; studies were excluded
if GERD symptoms were a secondary outcome or not the target population (eg GERD symptoms among people with
obesity). We did not restrict by date of publication to ensure that all available sources were included in the results.
Studies including patients with laryngopharyngeal reflux were also included, as it was determined lifestyle modifications
and recommendations would likely be similar to those of GERD.

Our initial searches retrieved 154 results, of which we excluded 112 based on title and abstract review. We reviewed
42 full-text articles and, based on the exclusion criteria described above, were left with 14 articles that were appropriate
for inclusion. Included articles were reviewed and analyzed based on modification type (Figure 1). Three types of
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lifestyle modifications were present and included adherence related to medication use, dietary recommendations, and
sleep recommendations. Despite being a pharmacological treatment, medication use was included as a lifestyle mod-
ification, as health behavior change can improve medication use as well as other non-pharmacological treatments such as
diet and sleep. Table 1 provides a list of the articles included in this review.

Risk of Bias
The included studies were examined for risk of bias. The main factors assessed were the representativeness of the source
population, response rate for the study, presence of missing data, the clinical sensibility of the survey (s), and
psychometric validity of surveys used. Unfortunately, 13 of the 14 included studies are at high risk of bias based on
the psychometric validity of the survey instruments used, as all but one study relied on unvalidated study specific
questionnaires to assess adherence to lifestyle recommendations for GERD management. These questionnaires were
specifically designed to assess adherence to behaviors that have been traditionally associated with management of GERD
symptoms, so participants may have been more likely to over-estimate adherence to lifestyle modification. No study
included daily dairies or other methods that control for recall overestimation. We proceeded with the review, despite the

Records identified from PubMed 
and Embase (n=154):

PubMed (n= 80)
Embase (n=74)

Records removed before 
screening:

Duplicate records removed 
(n = 6)
Records removed for other 
reasons (n = 106)

Records screened
(n = 148)

Records excluded based on 
title/abstract review

(n = 106)

Reports assessed for eligibility
(n = 42)

Reports excluded:
Full text not relevant (n = 10)
Full text not available in 
English (n = 5)
Review article (n = 9)
Conference proceeding (n=4)

Studies included in review
(n = 14)

Identification of studies via databases

Figure 1 PRISMA.37 Diagram reflecting article review process. Notes: PRISMA figure adapted from Page MJ, McKenzie JE, Bossuyt PM et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ. 2021;372:n71. Creative Commons.37
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Table 1 Characteristics of Included Studies

First
Author

Year of
Publication

Sample Size Study
Design

Sleep
Adherence

Medication
Adherence

Dietary Adherence

Dal-Paz16 2012 n=240 patients

diagnosed with

GERD and taking
PPI

Prospective

study

Adherence to PPI;

Predictors of low

adherence

Dibley31 2010 n=23 patients
diagnosed with

reflux

Qualitative
interview

Association
between dinner

to bedtime and

sleep position
on nocturnal

symptoms

El-Serag23 2009 n=59,124 patients

diagnosed with
Barrett’s

esophagus and

GERD without
Barrett’s

esophagus

Retrospective

chart review

Filled PPI prescriptions

and adherence

Friedman22 2011 n=170 patients

diagnosed with

laryngopharyngeal
reflux

Retrospective

chart review

Medication adherence

Giacchi20 2000 n=24 Veterans
diagnosed with

laryngopharyngeal

reflux

Prospective
study

Adherence to
sleep positioning

guidelines and

meal timing and
association with

symptoms

Patient questionnaire
assessing symptoms,

adherence, medication,

etc.

Adherence to dietary
recommendations and

association with

symptomatic
improvement

Gosselin19 2008 n=41,387 patients

diagnosed with

GERD taking PPI

Retrospective

database

review

Effect of adherence on

the frequency and costs

of inpatient and
outpatient visits and

pharmacy costs

Jones18 2007 n = 929 patients

diagnosed with

GERD and n=924
undiagnosed

participants with

GERD symptoms

Prospective

study

Rates of sleep

disturbance

based on
presence of

nocturnal

symptoms

Relationship between

symptom severity,

medication adherence,
well-being

Khan21 2013 n=333 primary

care patients
diagnosed with

GERD and taking

PPI

Prospective

study

Patient

awareness of
recommended

sleep

modifications
for GERD

management

Survey evaluating

patient-physician
communication and

knowledge of GERD

Patient knowledge of

dietary guidelines for
GERD management;

perception of physician

communication regarding
dietary factors

(Continued)
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included studies being at high risk of bias, to highlight the need for more rigorous research on lifestyle modification
adherence for GERD management.

Results
Medication Adherence
Overview of Medication Adherence Studies
Ten studies evaluated medication adherence.15–20 Eight out of ten studies specifically focused on adherence to
PPI,15,16,18,19,21–24 while the others either included medications in addition to PPI20 or evaluated adherence to

Table 1 (Continued).

First
Author

Year of
Publication

Sample Size Study
Design

Sleep
Adherence

Medication
Adherence

Dietary Adherence

Kamolz17 2002 n = 182 patients

with GERD

Prospective

study

Understanding medical

prescription; information
about GERD; subjective

GERD severity; general

rejection of meds

Kubo27 2014 n=308 patients

with GERD and
182 controls

Prospective

study

Differences between

GERD and non-GERD on
dietary intake and portion

sizes (based on Food

Frequency Questionnaire)

Lechien28 2018 n=80 patients

diagnosed with
laryngophageal

reflux

Prospective

study

Self-reported diet

adherence; correlations
between adherence to

diet and symptom

severity at 3 and 6
months post treatment

Pisegna24 2017 n=51 patients with
reflux, dysphagia,

and voice

symptoms

Mixed
methods;

quantitative

and qualitative

Routine of reflux
medications, symptoms,

medication beliefs,

behavioral interventions,
QOL

Realdon29 2017 n=107 patients
undergoing

endoscopy for

GERD symptoms

Prospective
study

Adherence to dietary
(snack foods, sugar

drinks, alcohol, red meat,

fruit consumption) and
lifestyle (physical activity,

sedentary habits)

recommendations for
GERD

Solem15 2003 n=262 physicians
and n=501

patients diagnosed

with GERD taking
PPI

Prospective
study

Patient and physician
perceptions of mealtime

dosing instructions;

patient and physician
knowledge of mealtime

dosing instructions
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medications more broadly.17 In terms of study population, two studies were specifically interested in the laryngophar-
yngeal reflux population,20,22 two studies included GERD with comorbid disorders (eg, laryngopharyngeal reflux,
Barrett’s esophagus),23,24 and the remainder specifically evaluated GERD patients.

Methods of Assessment
Half of the studies included used questionnaire or survey-based approaches to assess medication adherence. However,
the type and purpose of the questionnaire varied significantly between studies. Morisky et al was the only study to use
a validated questionnaire, the Morisky Medication Adherence Scale,25 to evaluate medication adherence. All others
used self-made questionnaires or surveys with self-reported adherence.15,18,20,21 In addition, El-Serag et al assessed
adherence based on patient interviews, and Gosselin et al determined adherence by patient-report at follow up visit. Two
studies measured adherence through behavioral data, such as PPI prescriptions filled23 and the medication possession
ratio.19

Medication Adherence Rates
Six articles summarized rates of adherence to medication in patients with GERD and found rates of partial to total
adherence to be moderate-high, ranging from 50–93% depending on the study.15–18,20 However, it is important these
numbers are interpreted with caution, as each study imposed different methodology to define and assess medication
adherence. In two studies, patients were stratified into groups based on self-reported adherence. Dal-Paz et al grouped
240 patients diagnosed with GERD prescribed a PPI (omeprazole) into “low adherence” and “high adherence” groups
based off of the Morisky Medication Adherence Scale25 and found that 52.2% of patients with GERD were considered
highly adherent, while 47.5% had low adherence to medication. Similarly, Kamolz (2002) grouped 182 patients
diagnosed with GERD into total (39% of the sample), partial (36%), and non-compliant (25%) groups based on their
subjective response to a standardized phrase. Other studies applied questionnaires to assess if and the frequency with
which patients take medication as directed/prescribed. Responses ranged from 50% reporting taking medication as
prescribed,20 71% indicating “usually” or “always” taking medication per the product label,18 and 93% taking PPI as
directed “most of the time” or “always” over a period of one month.15

Effects of Medication Adherence on Symptoms
In relation to GERD symptoms, multiple studies suggest increased medication adherence is associated with decreased
disease severity16,24 and symptom improvement or reduction.17,18,20 Specifically, Kamolz found that 11% of responders
in the “totally compliant” group reported experiencing persistent GERD symptoms, compared to 57% and 80% in the
“partial compliance” and “non-compliance” groups, respectively. In another study, over half of respondents treated with
medication continued to experience breakthrough symptoms “some of the time,” but self-reported decreased symptom
severity when on their PPI.24 However, when the authors evaluated the Reflux Symptom Index26 to assess symptom
severity, it did not significantly differ by adherence group (adherence vs non-adherent). Disease duration is also an
important factor to consider, as longer disease duration and length of time GERD medications have been prescribed was
associated with improved medication adherence in two studies.17,23

Demographic and Clinical Characteristics of Improved Medication Adherence
Four articles assessed the relationship between age and adherence and all found that older age was associated with higher
adherence rates.16,17,19,23 Being unmarried16 and identifying as female17 was also associated with improved adherence.
Additional clinical considerations associated with improved medication adherence include the presence of Barrett’s
Esophagus,23 concomitant H2RA use,23 undergoing 24-hour pH monitoring,22 as well as higher reports of sleeplessness,
chronic pain, and other comorbidities.19

Perceptions of Medication
Patient and physician perceptions about GERD and pharmacological treatment can also be a factor impacting medication
adherence. One study found that patients do not perceive taking a PPI as inconvenient, which is contrary to physicians’
perceptions of PPIs as being inconvenient for patients.15 However, both felt taking a PPI as directed is “important.”
Additionally, two studies found that patients believe adherence to medications results in decreased symptoms.15,24
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Interestingly, despite the perceptions of medications as both important and beneficial, one study found that only 35% of
patients report feeling “very satisfied” with their treatment.18

Kamolz evaluated factors associated with GERD medication adherence. In the total compliance group, perceiving
high levels of symptom and disease severity were major factors contributing to adherence, while perceiving low-levels of
symptom and disease-severity was a major factor in the partial compliance and non-compliance groups. In addition,
a general rejection of drugs (ie, “In general, I do not like to take any medication at all”) was reported by 21% of patients
in the partial compliance group and 80% of patients in the non-compliance group.

Education and Patient Knowledge of Medication
Several studies evaluated patient’s knowledge of GERD medication and usage, such as the name of the medication,
instructions on how to take the medication, and medication routine. In one study, 60.8% of GERD patients were
unaware of the name of the disease, and approximately 35% of patients did not take their PPI correctly.16 This is
similar to a mixed-methods study, which found that 17.6% of participants reported being unable to identify the pill that
is their reflux medication, and when describing their medication routine, over two-thirds of participants reported
a medication routine that is incorrect compared to the product label instructions.24 The three behaviors most associated
with incorrect routines in this study include taking the medication in the morning with no attention to the mealtime
dosing (ie, 30 minutes before a meal), taking it alongside other medication, and taking it after meals after symptom
onset.

Solem et al evaluated the prescribing physician’s knowledge of GERD medication and found that up to 65% of
physicians report incorrect mealtime-related dosing directions for PPI use. It should be noted, the number of physicians
reporting incorrect/unsure directions varies (29–65%) depending on the type of PPI, and includes both primary care
physicians and gastroenterologists. When broken down by physician-type, gastroenterologists report more correct
directions and feeling less “unsure” of the directions compared to primary care physicians. This translated to the findings
that over a third of patients with mealtime-related directions and 82% of patients on PPI’s without mealtime-related
directions received instructions from their prescribing physicians that were incorrect or inconsistent with the product
instructions.

Dietary Adherence
Overview of Dietary Adherence
Five of the included studies measured adherence to dietary recommendations for GERD management.20,21,27–29 Although
the dietary and eating behavior recommendations were similar across the studies, they were not homogeneous and in
some cases there was room for patient interpretation, particularly around the type of foods that would fall into a particular
food group.

The guidelines assessed in these studies typically included avoidance of dietary triggers associated with GERD
symptoms and avoiding eating or drinking for some time interval prior to bed. Four of the five studies provided clear
information about what was being assessed with respect to avoidance of foods traditionally associated with GERD
symptoms. The most commonly assessed triggers included caffeine,20,21,27 alcohol,20,21,27,29 and fatty foods,20,27,29

though citrus21,27 and dairy20,21 were also included in two studies. In one study,28 the authors indicated participants
were given individualized dietary recommendations based on Koufman’s low acid-diet for laryngopharyngeal reflux but
these guidelines were not specified and did not appear to be consistent across participants.30

Two studies specifically assessed adherence to eating behaviors including avoiding eating or drinking before bed.20,21

However, the time between eating and bed differed between the two studies with one inquiring about eating two hours
before bed20 and the other inquiring about eating four hours before bed.21

Methods of Assessment
Four of the five studies were cross-sectional in design,20,21,27,29 and just one included follow up assessments at three
and six months.28 Researchers measured adherence to dietary recommendations using self-report, study-specific
questionnaires that differed in content and depth, so it is difficult to draw conclusions across studies. In each study,
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participants recorded how often or to what degree they engaged in various behaviors, such as avoiding dietary triggers
or modifying their eating behaviors. In four of the five studies, participants rated adherence to specific dietary
recommendations for GERD management (where only GERD related behaviors were assessed); in the other, authors
used a Food Frequency Questionnaire to assess dietary patterns over the last year and compared these with healthy
controls.27

Dietary Adherence Rates
Across the studies, adherence to dietary recommendations was not typically reported as a percentage or value, except in
one case, where participants self-reported their adherence to dietary recommendations to be 6.42/10, with 10 being fully
adherent to the recommendations.28 In their study involving Veterans diagnosed with laryngopharyngeal reflux (n=24),
Giacchi et al found that adherence with dietary recommendations (including avoidance of dairy, fatty food, caffeine, and
alcohol) was higher than for sleeping position or medication, though this was not necessarily correlated with significant
improvement in symptoms (r=0.2674).20 This finding was corroborated by Realdon et al,29 who found adherence to
lifestyle modifications for GERD symptoms was highest around recommendations for snack foods, sugar drinks, and
limiting alcohol across varying degrees of disease severity in patients undergoing endoscopy for GERD symptoms
(n=107). In this study, disease progression was associated with less adherence to guidelines on physical activity,
sedentary habits, consumption of fruit, and consumption of processed meat.29

Effects of Dietary Adherence on Symptoms
The data on effects of adherence on symptom improvement is mixed. With respect to laryngopharyngeal symptoms of
reflux, there was not a significant association between avoidance of fatty food (r=0.11), caffeine (r=0.21), alcoholic
beverages (r=0.12), or dairy (r=0.21) on symptomatic improvement, though this was in a small entirely male sample.20

Compared to healthy controls, patients with moderate to severe GERD symptoms were more likely to consume soft
drinks, one or more cups of tea per day, fried foods, and foods high in fat, and they were less likely to consume citrus
fruits and alcoholic beverages based on their responses to a Food Frequency Questionnaire.27 In this same study, severity
and frequency of GERD symptoms were not associated with portion sizes, coffee consumption, or tomato consumption.27

Lechien et al were the only study to report longitudinally that self-reported adherence to dietary recommendations, which
again were unspecified, contributed to improvements in symptom severity and pyrosis score at three months.28 Within
a small male Veteran sample, not eating or drinking in the 2–3 hours leading up to bedtime was moderately correlated
with symptomatic improvement (r=0.48; p<0.05).20

An in-depth conversation with a primary care physician was associated with increased knowledge of GERD
symptoms and management.21 Patients who had an in-depth conversation were more likely to report knowledge that
GERD could be managed via lifestyle modification (53% compared to 23%; p<0.001), but overall knowledge around
dietary recommendations remained low across the entire sample (18%).21 However, this study did not assess whether
improvements in knowledge of the condition or its management was associated with improved adherence to lifestyle
recommendations.

Sleep
Overview of Sleep Modification Adherence
Disruption to sleep due to nocturnal symptoms and the impact on QoL are frequent complaints from patients with
GERD.18,19 Modifications surrounding sleeping position20,21,24 and time between meals and bed20,31 are common
recommendations given by providers. For the purpose of this review, no studies specifically measured adherence to
sleep modifications. However, sleep and sleep-related behaviors were discussed in four of the included articles18,20,21,31

with mixed findings, as each study assessed and viewed sleep using different methodology.
Recommended lifestyle modifications related to sleep are specific and require patient education to implement.

Increasing the time between last meal and bed, known as the dinner to bed time (DTBT) window, is a common
modification and was discussed by two of the included articles20,31 Both of the studies discussing DTBT found that
waiting less than 2–3 hours between eating and sleep led to increased nocturnal symptoms, increased tiredness
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throughout the day and decreased QoL.20,31 Sleep position (head of the bed, including torso, raised 9 inches) is another
recommended modification that demonstrates a decrease in nocturnal symptoms,20,21,24 however, only 33% of surveyed
patients were aware of this modification and its benefits.21

Methods of Assessment
All four of the studies were cross-sectional designs.18,20,21,31 Questionnaires were used in two studies, one evaluating the
impact of lifestyle modifications (including sleep) on laryngopharyngeal reflux symptoms,20 while the other assessed the
relationship between GERD symptoms and sleep disturbances.18 In both cases, the questionnaire used was not validated.
One study included a structured interview to examine their perceptions of lifestyle modifications on GERD symptoms.31

The fourth study surveyed patients education and understanding of lifestyle modifications and recommendations by
providing a multiple-choice quiz with a question asking the best position to sleep in.21

Effect of Sleep and Sleep Modification on Symptoms
In a structured interview with 23 GERD patients, Dibley et al suggested a common theme of time between the last meal
and its impact on nocturnal symptoms. Fourteen participants noticed a difference in symptoms when engaging in a DTBT
window. Three of these patients ignored DTBT recommendations but adhered to a change in sleep position and therefore
did not experience nocturnal symptoms. Three patients ignored DTBT recommendations and sleep position modifica-
tions, experiencing nighttime symptoms. The additional eight patients adhered to elongated DTBT windows to avoid
previously experienced symptoms while sleeping. Similarly, another study found that avoiding eating close to bedtime (2
hours or less) and elevating the head of the bed had the most significant influence on laryngopharyngeal reflux symptoms,
even more than medication adherence or changes in diet, especially when combined.20

In Jones et al sleep disturbances related to GERD symptoms were indicated in 48–55% of participants, resulting in
patients awakening on average 3 times per week for over an hour at each occurrence. This varied by PPI medication
response. Of patients taking PPI’s, complete responders to the medication had no sleep disturbances caused by
symptoms, while more than 50% of those who were non-responders reported sleep disturbances due to nocturnal
symptoms. The study participants reported decreased work and leisure time which the authors attributed to symptom-
induced sleep disturbances.

Education and Patient Knowledge of Sleep Modifications
In a prospective study surveying patient education and understanding of lifestyle modifications and recommendations,
patients were given a multiple-choice quiz with a question asking the best position to sleep in.21 An average of 33% of
participants gave the correct answer - with the head of the bed, including the torso, raised 9 inches. This study
demonstrated the lack of knowledge patients have surrounding their diagnosis but did not study the number of patients
making these modifications or the effect of them on symptoms.

Discussion
The current study reviewed the literature in adherence to lifestyle modifications in patients with GERD and reflux-related
symptoms.

A common theme discussed throughout the studies was the impact of medication adherence on GERD symptoms.
Medication adherence was associated with decreased disease severity16,24 and symptom improvement or reduction17,18,20

in several studies. However, the directional relationship between PPI/medication use and symptom severity is unclear and
results in these questions – does low medication adherence lead to more severe GERD symptoms, or does increased
symptom severity drive non-adherence, as patients may perceive the treatment as not effective? Studies included in this
review suggest that GERD patients perceive adherence to GERD medication, including taking the medication as directed,
as important and effective in decreasing symptoms.15,24 In addition, disease severity might encourage adherence
behavior, as the patients who were more adherent to medication were those who perceived higher disease severity,
and less disease severity was a major factor contributing to partial or non-adherence.17

Adherence to dietary recommendations may be higher than other lifestyle modifications but it remains undetermined
whether this actually translates to change in physical symptoms. Dietary modification often represents one of the first
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strategies people use when experiencing chronic gastrointestinal symptoms, though based on these studies it is unclear
this is an effective strategy. Certain behaviors are associated with more frequent or severe symptoms, such as consump-
tion of fried/fatty foods, soft drinks, and tea; however, this was not demonstrated with other dietary patterns that have
typically been associated with GERD symptoms such as citrus consumption.

In terms of the sleep literature, adhering to sleep modifications is a predictor of decreased symptoms24 and increased
QoL31 due to better rest, independent of weight loss24 and adherence to medication.18 Thus, adapting to sleep modifica-
tions may be an important predictor of increased QoL. It has been observed that, in general, adherence to medications in
chronic illness populations is alarmingly low, with those with sleep disorders ranking lower than the general chronic
illness population.22 This could be an important consideration when prescribing sleep modifications to GERD patients,
who have a chronic illness that impacts sleep. Medication and lifestyle modifications could be less likely to be adhered to
without the proper education from healthcare professionals.

In terms of patient knowledge and education, patients had a moderate level of awareness that GERD symptoms could
be managed via dietary or lifestyle modification, but a very low percentage of patients had knowledge around specific
dietary or sleep guidelines for GERD management. This may represent an overall low health literacy within this
population or the convoluted nature of nutrition education and language. Notably, the language used to define foods
high in fat differed across studies, which may lead to differences in how participants interpret the guideline. Terms used
to describe this group of foods ranged from “fried foods” to “energy dense foods” and “fatty foods.” Without a basic
understanding of the macronutrient properties of foods, patients could understandably have significant confusion around
how to organize their diets in a way that adheres to nutritional guidelines.

For medication adherence, several studies suggested gaps in knowledge regarding GERD medication and usage that
may impact adherence.16,24 In addition, studies evaluating the prescribing physician’s knowledge of GERD medication
revealed that providers, especially in primary care, provide incorrect instructions.15 This is significant, as GERD is
commonly diagnosed and treated in the context of primary care settings.6 Improving adherence can start with identifying
behaviors associated with incorrect routines and developing targets for behavior change. For example, if a patient reports
taking their PPI after symptom onset (as opposed to 30 minutes before a meal), a provider can work with them to 1)
provide accurate education, and 2) identify barriers to proper adherence (eg, they forget to take the PPI until they notice
symptoms), and 3) implement a behavioral strategy to improve adherence (eg, setting alarm on phone to remind before
meal time).

This review highlighted that in-depth conversations with a physician led to increased knowledge around GERD
management. Engaging in in-depth physician-patient conversations is associated with increased patient education,
including knowing the best time to take anti-reflux medications as well as knowledge about the beneficial effects of
lifestyle modifications on symptom and disease severity.21 However, it was not assessed whether increased knowledge
translated to improved adherence and subsequent symptom management.

One aspect unique to medication adherence is a patient’s attitude toward medication use. One study demonstrated that
a general rejection of medication was evident in the majority of patients non-adherent to their GERD medication.17 If
symptoms can be managed without medication, providers should work with patients to develop a treatment plan that is
most consistent with their preferences. However, if medication is clinically indicated, providers should engage in
a patient-focused conversation to discuss the patients’ concerns about medication use.

Strategies for Improving Adherence
Prior research on behavior change has consistently demonstrated that behavior change is not driven by increased
education around a topic but is more often predicted by patient motivation for change.32 In other disease groups,
behavioral interventions, such as self-monitoring or cognitive restructuring, are effective at improving adherence to
lifestyle modification.33 For example, providers may ask patients to begin tracking their food and beverage intake, sleep
habits, or medication use to help build awareness of how these factors uniquely impact their symptoms. It may also be
appropriate to refer patients to providers trained in health behavior change, such as health psychologists or those
specifically trained in gastroenterology, to help facilitate lifestyle modification for GERD management. These providers
may address behaviors and cognitions that may interfere with behavior change.
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Patients will also likely benefit from increased conversation around their condition and its management with their
healthcare providers. During these conversations, the use of Motivational Interviewing techniques to identify patient values/
motivation for change, establish specific goals around reflux management, and explore potential barriers for change would
likely produce the greatest likelihood of behavior change compared to information giving.32,34 Discussion of barriers to
change should take into account social, cognitive, financial, and treatment-related factors that may impact a patient’s ability
to implement behavior change, and include support for problem solving around these barriers.35 For example, finding ways to
simplify the patient’s medication regimen is likely to improve adherence (eg, reducing number of doses per day when
possible, using medications that require the least restrictions around dose timing, etc.).34,36 Table 2 provides suggestions on
language providers may use to help engage patients in conversations regarding their GERD management. Behavior change is
likely to be most successful when the plan for care is individualized based on the patient’s time, values, and resources; thus,
spending the time to identify these factors early on in treatment will facilitate improved behavioral modification.

Conclusion
Factors associated with increased adherence to lifestyle modification for GERD were variable. Symptom severity was
positively correlated with adherence to PPI use but negatively correlated with adherence to dietary guidelines. In-depth
conversations with providers seemed to improve patient knowledge around lifestyle modifications for GERD manage-
ment; however, it remains to be tested whether this knowledge contributes to greater adherence to modifications. This
review highlights one of the primary barriers to adherence to lifestyle modification for GERD management, whether that
is medication use, dietary advice, or altered sleep habits, may be lack of clear and standardized guidelines. However,
even with the correct information, it is unclear whether adherence to the guidelines translates to improved symptom
management. Future research on adherence to lifestyle modifications would benefit from the use of validated measures of
adherence and evaluation of the association between knowledge, adherence, and symptom severity, particularly for
dietary and sleep recommendations. We recommend providers engage patients in conversations around their values
associated with lifestyle management of GERD symptoms to facilitate the greatest likelihood of behavior change. Other
cognitive and behavioral strategies demonstrated to be effective in behavior modification are also likely to be helpful for
GERD management including self-monitoring, cognitive restructuring, and goal setting and problem solving.

Table 2 Examples of Language Providers May Use to Facilitate Behavior Change

Open

ended
questions

When you do want to provide education, ask for

permission before sharing information.
Use questions to understand more about the patient’s

values and goals for treatment.

“There are a few things we understand could be helpful in managing

your GERD symptoms. Would it be okay for me to share some of this
information with you?”

“What strategies would be important for you in managing your GERD

symptoms?”

Affirmations Emphasize the strength of the individual versus your

approval of their behavior.

“You are someone who is really invested in doing what you can to

improve your health.”

Reflections Highlight or amplify any change talk by ending the

statement with the desire for change (versus the barriers
to change).

“The thought of changing your lifestyle feels very challenging and you

are starting to have more trouble keeping your GERD symptoms at
bay. What ideas do you have for how to address this?”

Summaries Make sure you understand what the patient has been
saying.

“Let me see if I understand what you have told me so far. Your GERD
symptoms have been getting worse and you see improving your diet as

a strategy you would like to try to see if it helps. You have tried

different dietary modifications before, with some helping more than
others. You like the idea of not eating so close to bedtime. What

seems like a realistic step you could take in this direction during the

upcoming week?”
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