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Functional dyspepsia is associated with
lower exercise levels: A population-based
study

Natasha A Koloski1,2,3, Michael Jones4 , Marjorie M Walker1,
Gerald Holtmann2,3 and Nicholas J Talley1

Abstract
Background: Exercise improves symptoms of irritable bowel syndrome, but few data are available about functional
dyspepsia. We compared the prevalence and frequency of different types of exercise between individuals with
functional dyspepsia and general population controls.
Methods: A mailed survey was returned by 3160 people randomly obtained from the Australian electoral register.
The survey included questions to identify the Rome III diagnosis for functional dyspepsia. Exercise was classified by
the presence (yes or no) and the frequency (number of times) spent walking, and engaging in moderate and
vigorous exercise, over the last 2 weeks based on the National Health Survey. Controls did not meet criteria for
functional dyspepsia. Potential confounders included the presence of irritable bowel syndrome, smoking, body
mass index, age and gender.
Results: A total of 14.8% (95% confidence interval (CI) 13.6%, 16.1%) subjects had functional dyspepsia.
They reported significantly less walking (57% versus 63%, P¼ 0.04) and lower frequency of exercising, in terms
of walking (P¼ 0.008) and engaging in moderate (P¼ 0.03) and vigorous activity (P¼ 0.02), compared with controls.
The association remained significant for moderate exercise, independent of age, gender, body mass index and
smoking, and excluding overlap with irritable bowel syndrome (odds ratio (OR)¼ 0.94 (95% CI 0.88, 0.99), P¼ 0.02).
Postprandial distress syndrome was associated with less-vigorous exercise adjusting for confounders (OR¼ 0.65
(95% CI 0.42, 1.0), P¼ 0.05), but not epigastric pain syndrome.
Conclusion: Functional dyspepsia is associated with lower exercise levels, but the causality still needs to be
determined.
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Key Summary

1. Summarize the established knowledge on this subject
• Lifestyle factors may be important in functional gastrointestinal disorders.
• Increasing physical activity has been associated with possible improvement of irritable bowel syndrome, but

it is unknown if exercise is associated with functional dyspepsia.
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2. What are the significant and/or new findings of this study?
• Functional dyspepsia is associated with lower exercise levels.
• Reduced activity was significantly associated with functional dyspepsia, independent of age, gender, body

mass index and smoking, and excluding overlap with irritable bowel syndrome .
• Prescribing exercise may have therapeutic benefits in functional dyspepsia, but this needs to be confirmed in

a randomized clinical trial.

Background

More than 1 in 10 people from Western populations

suffer with chronic unexplained fullness after meals,

inability to finish a normal-sized meal, and/or epigas-

tric pain or burning, a symptom complex referred to as

functional dyspepsia (FD).1–3 FD lacks an established

pathophysiological basis1 and, as a result, current

treatments are generally unsatisfactory, resulting in

substantial economic4 and personal costs.5

Potentially modifiable lifestyle factors could provide

a cost-effective and viable intervention option for

patients suffering with this condition. For example,

smoking has been associated with a 50% increased

risk of FD for current smokers versus those who

have never smoked,6 although the results need confir-

mation. On the other hand, the role of exercise in

the pathogenesis of FD symptoms is largely unknown.

While very strenuous exercise such as marathon

running can have detrimental effects on gut health,

including the slowing of transit, increased intestinal

permeability and even endotoxemia,7 moderate

exercise has general health benefits. For example, the

duodenal microbiome has reduced diversity in FD,

and regular exercise can potentially modify the intesti-

nal microbiome, improving diversity and enhancing

the number of probably beneficial bacteria.8,9

Further, small intestinal immune activation has been

observed in FD with increased circulating small intes-

tinal homing T cells and duodenal eosinophilia,10,11

and moderate exercise positively modulates the intesti-

nal immune system while severe exercise is

immunosuppressive.12

In the irritable bowel syndrome (IBS), a similar dis-

order that overlaps more than expected by chance with

FD,13 no association between exercise and IBS was

found in a student population.14 We observed in a

population-based study that those with IBS-

constipation exercised more than those with functional

constipation.15 In a recent prospective randomized

trial, 43% of IBS patients who exercised three times a

week improved compared to 26% of those in a control

group,16 but these data failed to reach statistical signif-

icance, are yet to be replicated and no such trials have

been undertaken in FD.

Few data exist on whether people with FD engage in

healthy physical activity, despite exercise being widely

recommended as part of the first-line treatment for FD

by some experts.17 One survey of 15,000 adults in

Japan conducted over the internet did find a signifi-

cantly lower proportion of people with Rome III FD

exercised frequently compared with those without FD;

however, these observations need confirmation in the

West and selection bias is a concern with internet

survey research.18

We aimed to determine if people from a general

population with FD exercise less than controls. We

hypothesized that lower exercise levels may be an

unrecognized risk factor for FD.

Methods

Participants

Our sample of 3260 adults was randomly obtained

from the Australian electoral register with minimal

selection bias observed, as described in detail

previously.15

Measures

The measures used in this study have been previously

described.15 FD and IBS were diagnosed based upon

responses to the valid Rome III questionnaire.19,20

In this study, Rome III was used to classify FD by

the presence of at least one of the following upper gas-

trointestinal symptoms including postprandial fullness,

early satiation, epigastric pain and burning.20 FD sub-

groups were as follows: postprandial distress syndrome

(PDS) (presence of postprandial fullness and/or early

satiation at least 1 day a week in the last 3 months) and

epigastric pain syndrome (EPS) (presence of epigastric

pain or discomfort at least 1 day per week during the

last 3 months). No investigations were performed to

confirm the diagnosis of FD.
To meet criteria for Rome III IBS, abdominal pain

or discomfort had to be associated with two or more of

the following symptoms: pain relieved by a bowel

movement, onset of pain related to a change in fre-

quency of stool or a change in the appearance of
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stool on at least 3 days for at least 3 months over the

prior 6-month period.

Lifestyle factors

Questions from the validated National Health Survey21

were used to assess exercise and smoking status.

Exercise levels over the last 2 weeks were grouped by

the prevalence (yes or no) as well as frequency with

respect to the number of occasions and duration of

time spent walking (e.g. walked for sport, recreation

or fitness), and engaging in moderate (any exercise

that caused a moderate increase in heart rate or breath-

ing) and vigorous exercise (any exercise that caused a

large increase in heart rate or breathing). Smoking

status included never, past or current smoker. Body

mass index (BMI) was also calculated. The association

of exercise with IBS-constipation in this cohort has

been previously reported.15

Procedure

The study protocol conforms to the ethical guidelines

of the 1975 Declaration of Helsinki, as reflected in a

prior approval by the Hunter New England Human

Ethics Committee on 25 May 2011. An information

sheet was sent to participants but a consent form was

not required for this postal study. Return of the survey

provided implicit consent. Details on the procedure for

this study have been reported elsewhere.15 Participants

were not compensated for partaking in the study.

Statistical analyses

Unconditional logistic regression was conducted to dif-

ferentiate subjects who met Rome III criteria for FD,

including FD subgroups from those who did not in

terms of the presence and frequency of exercise

(Table 1). Cases were FD with or without comorbid

IBS, whereas controls did not qualify for FD or IBS.

Multivariate logistic modelling was performed to assess

the extent to which the presence or frequency of exer-

cise discriminates individuals having FD from those

who do not while controlling for smoking, BMI, age

and gender.

Results

Sample characteristics

The final sample of 3260 people (response rate 38%)

consisted of slightly more females (53.8%) compared

with males, with a mean age of 54.3 years (SD of 15.6

years), and just more than one-half (54.6%) had

obtained a greater than high school education.

Specific details of the sample characteristics have

been previously reported.15

Prevalence of FD

We observed that n¼ 468 (14.8% (95% confidence

interval (CI) 13.6, 16.1%)) subjects met Rome III cri-
teria for FD. Of these, 252 had FD without IBS, 204

had PDS and 81 had EPS (33 had both).

Prevalence of IBS

We observed that n¼ 294 people met Rome III criteria

for IBS without FD (10.9% (95% CI 9.8, 12.2%)).

Prevalence of lifestyle factors

Lifetime smoking rates were not significantly different

between FD (50%) and controls (54%, P¼ 0.07).
Those with FD (mean¼ 28.5, SD¼ 6.5) had a signifi-

cantly higher BMI than controls (mean¼ 27.8,
SD¼ 6.2) (P¼ 0.01).

Univariate associations with exercise

Univariately, significantly fewer people with FD
walked. They also engaged in walking and lower mod-

erate or vigorous exercise activity over a 2-week period
compared with controls (Table 1 and Figure 1).

Multivariate model
FD. In a multivariate model excluding those with IBS
that controlled for age, gender, smoking and BMI, a

lower frequency of engaging in moderate exercise (odds
ratio (OR)¼ 0.94 (95% CI 0.88, 0.99), P¼ 0.02) were

independently associated with FD (Table 1).

FD subgroups. A lower prevalence of engaging (yes/no)

in vigorous exercise (OR¼ 0.65 (95% CI 0.42, 1.00),
P¼ 0.05) was borderline significantly associated with
PDS-FD after controlling for confounders. Neither

the prevalence nor frequency of exercising was signifi-
cantly associated with EPS-FD (Table 1).

IBS. In a multivariate model excluding those with FD
that controlled for age, gender, smoking and BMI, a

higher prevalence of walking (OR¼ 1.38 (95% CI 1.04,
1.84) P¼ 0.03) was independently associated with IBS
(Table 1).

Discussion

This study provides, for the first time, population-

based data on the association between exercise and
FD in a Western population. Our results suggest that

FD, including PDS but not EPS, is associated with
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lower exercise levels and that this is not driven by age,

gender, smoking, BMI or IBS.
We found that 57% of people with FD engaged in

walking over the prior 2 weeks compared with 62% of

those people without FD, a difference that was signif-

icant in the univariate analysis. People with FD also

reported exercising on average fewer times over the

prior 2 weeks in terms of walking, and engaging less

in moderate and vigorous activity compared with those

without FD. This remained significant for moderate

exercise, independent of age, gender, BMI, smoking

and IBS. These results are consistent with the findings

from a recent internet survey of 15,000 adults in Japan,

which reported that a significantly lower proportion

of people with Rome III FD exercised frequently com-

pared with those without FD.18 However, only a

broad single item was used to measure exercise in the

Japanese study, and the prevalence of background

Helicobacter pylori infection and gastric cancer is

much higher in Japan than Australia,18 where

H. pylori infection rates are between 15–31%.22 The

advantage in the current study was that both the pres-

ence and frequency of three levels of physical activity

were assessed, and potential confounders were carefully

considered.
Whether the relationship between exercise and FD

is causal remains to be determined, and cannot be

ascertained by this cross-sectional investigation.

Physical activity has been shown to increase circulating

endogenous endorphins, which it has been hypothe-

sized may reduce symptom severity.23 Endorphins

interact with the receptors in the brain to reduce the

perception of pain.24 Exercise can have a positive effect

on mood,25 which is notably disturbed in a significant

proportion of people with functional gastrointestinal

disorders including FD.26 Some research has also

found that low-intensity exercise, compared with

moderate-intensity exercise, is associated with faster

gastric emptying in healthy individuals.27 It is conceiv-

able that reduced exercise may be a consequence of FD

symptoms, but we suspect that lower exercise rates may

alter the upper intestinal microbiome, which has been

implicated in the pathogenesis of FD7,28 along with

low-grade duodenal inflammation, especially duodenal

eosinophilia, in PDS.11 Prospective longitudinal studies

are needed to determine the causal role of exercise in

the development of FD symptoms, if any.
The strengths of the study included that the sample

was randomly obtained from the Australian electoral

register, which legally requires all persons aged � 18

years to be registered. FD was assessed using a valid

questionnaire based on the Rome III criteria.19 The

prevalence of FD in the sample is very consistent

with other data on prevalence in Australia and global-

ly.29–30 The response rate in this study was similar to

that found in other large community-based studies in

Australia and overseas,31 and only minimal selection

bias in those who responded to the survey versus

those who did not was found. Limitations of the cur-

rent study include exercise measured via self-report,

albeit with a standardized measure. We did not ask

about other potential confounders including comorbid

medical conditions that may also affect the ability

to engage in physical activity, and we did not
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endoscopically analyse subjects to confirm the diagno-
sis of FD, but other data suggest that the probability of
finding an organic explanation in the population set-
ting if an upper endoscopy is done would be low.30

Medications and sleep disturbances were also not
able to be assessed in this study.

Although the proportion of IBS individuals who
reported walking was higher than healthy controls,
the effect size was small and only reached statistical
significance due to the very large sample size, which
yielded high statistical power for subtle effect sizes.
A recent meta-analysis has suggested that exercise
could be an effective treatment for IBS patients, but
further rigorous studies are needed to determine the
true benefits of exercise on IBS.32 This also applies to
FD, as at present there are no randomized controlled
trials assessing the effectiveness of exercise on reducing
FD symptoms. Based on the current results, the clinical
practice of advising patients with FD to increase phys-
ical activity appears warranted, but future randomized
controlled trials are awaited with great interest.
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