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Abstract

AIM: To study the natural history and prevalence of
heartburn at a 10-year interval, and to study the effect
of heartburn on various symptoms and activities.

METHODS: A population-based postal study was car-
ried out. Questionnaires were mailed to the same age-
and gender-stratified random sample of the Icelandic
population (aged 18-75 years) in 1996 and again in
2006. Subjects were classified with heartburn if they
reported heartburn in the preceding year and/or week,
based on the definition of heartburn.

RESULTS: Heartburn in the preceding year was reported
in 42.8% (1996) and 44.2% (2006) of subjects, with
a strong relationship between those who experienced
heartburn in both years. Heartburn in the preceding
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week was diagnosed in 20.8%. There was a significant
relationship between heartburn, dyspepsia and irritable
bowel syndrome. Individuals with a body mass index (BMI)
below or higher than normal weight were more likely to
have heartburn. Heartburn caused by food or beverages
was reported very often by 20.0% of subjects.

CONCLUSION: Heartburn is a common and chronic
condition. Subjects with a BMI below or higher than
normal weight are more likely to experience heartburn.
Heartburn has a great impact on daily activities, sleep
and quality of life.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is one of the
most prevalent diseases worldwide!!. GERD is a chronic
condition which usually manifests symptomatically, is a
great burden for patients, and has significant socioeco-
nomic implications”. The prevalence of predominant
gastroesophageal reflux symptoms appears to be stable
over time"”. Heartburn is the typical GERD symptom
and may be induced by vatious physiological and patho-
physiological mechanisms'". Heartburn, coupled with
acid regurgitation and odynophagia, are considered to be
highly specific for GERD'".
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Functional heartburn is defined as episodic retrosternal
burning in the absence of GERD, histopathology-based
motility disorders or structural explanations”. Heartburn
alone has a prevalence of 17%-42% in Western popula-
tions™>*7,

The prevalence of upper gastrointestinal symptoms in
the general population is high and symptoms are associ-
ated with significant health-care utilization and diminished
quality of life'”. In contrast, the natural history of heart-
burn has received limited attention and few epidemio-
logical studies have focused on heartburn. Subjects with
upper gastrointestinal symptoms are more likely to use
prescription medication and are more likely to have seen
a physician about symptoms than those with heartburn',
There has been more focus on GERD than heartburn.

The aim of this present study was therefore to evalu-
ate the natural history of heartburn in the Icelandic popu-
lation prospectively over a 10-year period, as well as to
evaluate different factors which ate affected by heartburn
both physically and sociodemographically. A parallel publi-
cation based on the same database, focusing on functional
dyspepsia (FD), has been publishedm as has another paral-
lel publication regarding irritable bowel syndrome (IBS) ol

MATERIALS AND METHODS

Participants and setting

In 1996 an epidemiological study of gastrointestinal dis-
eases was cartied out in Iceland"”, involving 2000 inhabit-
ants in the range of 18-75 years of age. The individuals
were randomly selected from the National Registry of
Iceland. Equal distribution of sex and age was secured in
each age group. In 2006 we attempted to contact all the
same individuals as in 1996 as well as adding 300 new in-
dividuals in the 18-27 age group who were also randomly
selected from the National Registry. A study questionnaire
and explanatory letter were mailed to all eligible individu-
als at baseline. Reminder letters were mailed at 2, 4 and
7 wk, using the Total Method of Dillman'", Individuals
who indicated at any point that they did not want to par-
ticipate in the study were not contacted further.

The questionnaire

The Bowel Disease Questionnaire (BDQ)"™'" was trans-
lated and modified for this study. The questionnaire was
designed as a self-report instrument to measure symptoms
experienced over the previous year and to collect the sub-
ject’s past medical history''".

The Icelandic version of the BDQ questionnaire ad-
dresses 47 gastrointestinal symptoms and 32 items that
measure past illness, health care use, items on sociode-
mographic and psychosomatic symptoms, together with
a valid measure of non-gastrointestinal (non-GI) somatic
complaints ascertained through the Somatic Symptom
Checklist (SSC)"". The SSC includes questions on 12
non-GI and 5 GI symptoms or illnesses. Individuals are
instructed to indicate, on a 5-point scale, how often each
symptom has appeared and how bothersome it has been.
There were few changes to the later questionnaire (2000)
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which addressed 51 gastrointestinal symptoms and 33
items that measure past illness, health care use, and so-
ciodemographic and psychosomatic symptoms items. The
2006 Questionnaire furthermore addressed 17 items to
identify heartburn and items related to heartburn.

Criteria for identifying heartburn
Subjects were classified with heartburn if they reported
heartburn according to the following definition: Heart-
burn is a burning sensation in the retrosternal area (behind
the breastbone). The pain often rises in the upper abdo-
men and may radiate to the chest.

Transition between disorders from initial and final
surveys

A transition model used by Halder ¢z a/'" was modified
and applied for this study. The responses from the initial
(1996) and final (2000) surveys were matched for each
subject to examine the changes between disorders at an
individual level for the 5 categories (FD, IBS, heartburn,
frequent abdominal pain and no symptoms). A 5 X 5
table was used to model these multiple changes and col-
lapsed into 6 groups, as illustrated in Table 1. Those with
the most symptoms were prioritized higher. Those who
developed more symptoms and those who reported fewer
symptoms could be categorized into their respective
groups. There were six patterns of symptoms, identified
as follows: (1) symptom stability; (2) symptom increase;
(3) symptom decrease; (4) symptom onset; (5) became as-
ymptomatic; and (6) none of these symptoms.

Mortality data
For the 2006 survey we identified all deceased individuals

with the assistance of the National Registry of Iceland
(Thjodskra.

Statistical analysis

Tables were constructed to show frequency and percent-
age. Categorical data were analyzed using the y” test. The
type | error protection rate was set at 0.05. The exact P
is listed in the tables and text. All the research data wete
imported into SPSS (Statistical Package of Social Science)
software.

Ethics

The National Bioethics Committee of Iceland and The
Icelandic Data Protection Authority (Personnvernd) gave
their permission for the research.

RESULTS

Demographic data of involved individuals

In 1996 the response rate was 66.8% (1336/2000). Of
the 1336 individuals who participated in 1996, 81 were
deceased by 20006, five subjects were unable to answer,
mainly because of old age, and 70 could not be traced to
a current address. This left 1180 individuals, out of whom
799 responded. Therefore, the response rate in 2006 was
67.7% (799/1180). The mean age of the individuals in
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FGID in 1996 Proportion of FGID in 2006 based on primary survey disorder (%)

FD IBS Heartburn Frequent abdominal pain No symptoms
FD (n=111) 52.3' 21.6° 14.4° 1.8° 9.9*
IBS (1 = 152) 25.0° 30.3' 19.7° 46 20.4*
Heartburn (1 = 173) 12.1° 12.1° 39.3' 46 31.8*
Frequent abdominal pain (1 = 39) 12.8° 23.1° 17.9° 15.4' 30.8*
No symptoms (1 = 324) 3.4° 9.9° 17.3° 6.2° 63.3°

'Stable; *Increased symptoms; *Decreased symptoms; ‘Became asymptomatic; *Developed symptoms; ‘Remaining asymptomatic. FGID: Functional gastro-
intestinal disorder; FD: Functional dyspepsia; IBS: Irritable bowel syndrome.

Individuals who smoked wete not mote likely to have

heartburn than those who did not smoke. Individual

Population 2006 (%)  Respondents 2006 (%) alcohol consumption within the study group changed
during the 10-year period of 1996 to 2006. Alcohol con-

Cenle sumption was not associated with heartburn.
Male 50.3 422
Female 49.7 57.8
Age (y7) Transitions among symptom subgroups between the
28-35 195 14.52 initial and final surveys
Sl 249 20.40 As described in the Methods section, the groups in this
46-55 238 2215 . . .
I oy - analys§ were defined as mutuallyf exclusive using a symp-
6675 104 15.14 tom hierarchy so that each subject appears in only one
76-85 6.8 8.26 category for both the 1996 and 2006 surveys. There was
Total number 173859 799 a “no symptoms” category for those who did not meet
any of the criteria applied for functional gastrointestinal
disorders. Due to the hierarchical classification only a few
1996 was 42 years, in 2006 it was 43 years, and 41 years parﬂcipants occurred in some categories_
for non-respondents in 2006. Women were more likely to Thete was a substantial change in numbers in all the cat-
respond than men in both years. A larger proportion of egoties over time (Table 1). The group “no symptoms” was
women than men responded again in 2006 (57.8%) than the most common (63.3%). Of the heartburn group 39.3%
had responded in 1996, as is common in similar studies. were stable and 31.8% reported “no symptoms”; 24.2% re-
The responders represented the population in all major ported increased symptoms and 4.6% decreased symptoms.
factors concerning sex and age distribution. The response Of the FD group 52.3% remained stable and 9.9% re-
rate was also higher for older subjects than for younger ported “no symptoms” in 2006. Most of the subjects who
ones. The age distribution and demographic details of the were in the IBS group, or 30.3% of the total, were stable
study cohort are presented in Tables 2 and 3. over the 10-year period; 20.4% reported “no symptoms” in
2006 and 25.0% showed an increase in symptoms over the
Heartburn 10-year follow-up 10 years. In 2006, 15.4% of the subjects reported stable fre-
At the 10-year follow-up, individuals were asked if they quent abdominal pain, 30.8% reported “no symptoms” and
had experienced heartburn in the preceding year; 42.8% in 53.8% reported increased symptoms.
1996 and 44.2% in 2006 reported heartburn. There was a The distribution of the 6 transition groups was: 22.3%
strong relationship between those who experienced heart- symptom stability, 12.6% symptom increase, 10.9% symp-
burn in 2006 and those who reported heartburn in 1996. tom decrease, 14.9% developed symptoms, 13.6% became
Two thirds of those who teported heatrtburn in 1996 also asymptomatic, and 25.7% had no symptoms in either

experienced heartburn in 2006. However, one third of 1996 or 2006.
those who reported heartburn in 2006 had not experi-

enced it 10 years eatlier. Heartburn in subjects in 2006

Almost all who were on medication for heartburn In the 2006 questionnaire individuals were asked addi-
reported relief with the medication. Individuals reported tional questions regarding heartburn during the preceding
acid reflux once a month or more in 11% of cases in 1996 week. Heartburn during the preceding week was reported
and 10% of cases in 2006. by 20.8% of the subjects (19.0% male, 22.1% female). Of

There was a significant relationship between heartburn these, 60.5% reported taking medicine for heartburn. In-
and dyspepsia and between heartburn and IBS, both in creasing age was not a significant factor in prevalence of
1996 and in 20006. heartburn/reflux disease. Age was, however, a significant

Individuals of normal weight [body mass index (BMI) factor associated with the use of medication for heartburn
18.5-24.9] were less likely to expetience heartburn than in- (Figure 1). Most subjects took ranitidine or esomeprazole

dividuals with a BMI below or higher than normal weight. for their symptoms (Figure 2).
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Table 3 Sociodemographic characteristics and the development and disappearance of heartburn

n Never HB (%) Lost HB (%) Retained HB (%) Developed HB (%) $? P-value
Gender 1.687 0.640
Male 330 40.3 145 30.3 14.8
Female 441 415 14.7 26.5 17.2
Age group (yr) 15.542 <0.05"
66-85 170 54.8 10.6 27.1 10.6
36-65 488 37.3 16.4 29.3 17.0
28-35 113 40.7 133 24.8 21.2
BMI (kg/m’) 21.685 <0.01°
>30 154 31.8 14.3 37.0 16.9
>25and < 30 314 37.3 14.3 315 16.9
<25 286 49.3 15.0 19.9 15.7
Level of education 6.156 0.724
> 4 years’ further education 225 39.6 12.9 28.9 18.7
3-4 years’ further education 279 41.9 17.6 25.1 154
<3 years’ further education 92 39.1 13.0 33.7 14.1
No further education 161 41.6 13.0 29.8 15.5
Employment status 6.276 0.099
Employed 574 39.7 15.5 27.0 17.8
No employment 189 44.4 12.2 31.7 11.6
Alcohol 4503 0.609
= 7 drinks per week 43 372 9.3 349 18.6
1-6 drinks per week 404 39.1 14.6 28.2 18.1
No alcohol 309 43.0 15.5 27.5 13.9
Smoking 8.773 0.187
Smokers, > 15 cigarettes per day 63 349 20.6 254 19.0
Smokers, < 15 cigarettes per day 113 319 17.7 345 159
No smoking 496 43.5 13.7 26.2 16.5

°P < 0.05, °P < 0.01. HB: Heartburn; BMI: Body mass index.

100 . . S
% Table 4 Heartburn and relationship to medication, food/bev-
erages and tiredness
80
S 70
= Variable n % of heartburn
% 60 prior week
g 5o
c 40 On constant medication 30 273
° Medication only when experiencing symptoms 77 85.6
L 30 -
© Tiredness (lethargy)
20 Frequent 20 132
10 Sometimes/seldom 73 48.0
0 Never 59 38.8
26-35 36-45 46-55 56-65 66-75 76-85 Heartburn caused by food and beverages
Age (yr) Very often 32 20.0
Sometimes/seldom 118 73.8
Figure 1 Age and use of medication. Never 10 6.3
Increased heartburn caused by specific food
Very often 35 227
40 - Sometimes/seldom 92 59.7
35 L 33.7 Never 27 17.5
30 -
24.2 . .
25 22.1 27.3% reported they were on constant medication.
R 20 Most individuals (85.6%) reported taking medication only
15 - when they experienced symptoms (Table 4), although
10k there was some overlap here between groups. Six subjects
5 reported having had an operation for reflux disease.
Tiredness or lethargy was reported as occurring fre-
0 o .
O o® 0 S 98 quently by 13.2% of subjects, repQrted rarely or seldom
& oo 0‘(\@9"" & 55 6\"‘6\@ by 48%, and reported as never having occurred by 38.8%
- g (Table 4).
Heartburn caused by food or beverages was reported
Figure 2 Which medication do you take? as occurring very often by 20%, 73.8% reported some or
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Variable n % of heartburn
prior week

Felt bad

Frequent 21 13.1

Sometimes/seldom 119 74.4

Never 20 12.5
Less food and beverages consumption

Frequent 9 59

Sometimes/seldom 77 50.3

Never 67 43.8
Less family activities

Frequent 1 0.6

Sometimes/seldom 32 20.8

Never 121 78.6
Trouble with sleeping

Frequent 9 58

Sometimes/seldom 70 452

Never 76 49.0
Felt hopeless, worried or impatient

Frequent 9 58

Sometimes/seldom 42 27.3

Never 103 66.9
Felt worried or scared for their health

Frequent 5 32

Sometimes/seldom 47 30.3

Never 103 66.5
Felt irritable

Frequent 21 13.6

Sometimes/seldom 80 51.9

Never 53 34.4
Neglect specific food or alcohol

Frequent 36 23.1

Seldom 66 423

Never 54 34.6
Affects their daily activities

Frequent 3 1.9

Sometimes/seldom 32 20.5

Never 121 77.6
Unable to move (sports, hobbies and outside of home)

Frequent 3 1.9

Sometimes/seldom 34 21.8

Never 119 73.6

minimal heartburn and 6.3% never. Increased heartburn
caused by a specific food was reported as occurting very
often by 22.7% and sometimes by 59.7%. A specific food
significantly more often provoked considerable heartburn
in women than in men (Table 4).

As can be seen in Table 5, heartburn can affect symp-
toms or activities in many cases. Three out of four heart-
burn subjects claimed that they felt badly sometimes or
seldom. One out of three heartburn subjects felt hopeless,
anxious or impatient. And one out of three also reported
being worried or scared because of heartburn every week.

Only 1.9% of the subjects reported that heartburn
frequently affected their daily activities, whereas one fifth
claimed that their daily activities were only sometimes ot
seldom affected by heartburn. Three out of four subjects
reported that heartburn made them irritable. And one out
of four heartburn subjects reported that heartburn result-
ed in less family activities, affected their daily activities and
meant they were unable to move in sports, hobbies and
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outside of home. Half of the heartburn subjects reported
trouble with sleeping because of heartburn.

Many heartburn subjects reported less food and bev-
erage consumption and that they avoided specific food
or alcohol because of the heartburn.

DISCUSSION

In this study our main focus was on the natural history of
heartburn over a 10-year period in an Icelandic popula-
tion. The only other long-term study, to our knowledge,
that has focused on heartburn is a long-term community
study in Sweden covering a maximum of 7 years'. There
are strengths and weaknesses in both studies, but taken
together they give a reasonably accurate picture of the
natural history of heartburn.

The strength of our study is the use of a stable, homo-
geneous and well-informed population. The sample was
randomly selected from the National Registry of Iceland
and represented the nation as a whole in selected age
groups. The population of Iceland was around 300 thou-
sand inhabitants at the time of the study and the sample
was approximately 1% of the whole population from all
around the country. The BDQ), the questionnaire used,
assesses the whole range of gastrointestinal functional dis-
orders.

The prevalence of heartburn is high in Iceland. More
than two out of five subjects reported heartburn in the
preceding year. Half of those reported heartburn in the
preceding week. Heartburn was reported as still existing
after 10 years for 2 out of 3 subjects in the study. The
study by Agréus ez al” showed that the prevalence of pre-
dominant gastroesophageal reflux symptoms appears to
be stable over time. Results from studies of patients sug-
gest that GERD is a chronic disease in most cases™' ",
One third of subjects who did not report heartburn in
1996 had developed heartburn 10 years later. So even
though the total prevalence of heartburn was almost the
same in both 1996 and 20006, there was a change among
over one third of subjects reporting heartburn.

Heartburn subjects with a BMI either lower than or
higher than normal weight were more likely to experience
heartburn than subjects with normal weight. A study by
Aro et al'™ found that reflux symptoms are linked to obe-
sity and specifically that the presence of gastroesophageal
reflux symptoms was linked to reflux esophagitis in the
obese population. Festi ef al"™ concluded that it was likely
that GERD and obesity are in some way linked and that it
was possible to hypothesize that GERD may be a curable
condition through the control of body weight. This may
also be true for heartburn.

The transition analysis showed a substantial change
in numbers in all the categories. The stability of each
disease varied. FD subjects were the most stable through-
out the 10 years (52.3%). Of the heartburn group 39.3%
were stable, as were 30.3% of the IBS group and 15.4%
of the frequent abdominal pain group. A quarter of the
heartburn group had increased symptoms in 10 years,
4.6% decreased symptoms and one third developed no
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symptoms in 10 years. There was a significant relation-
ship between IBS and heartburn as well as FD and heart-
burn.

Half (45.1%) of the subjects who reported heart-
burn in the preceding year experienced heartburn in the
previous week. Food and beverages play a large part in
eliciting heartburn; very often in 20.0% of the cases and
sometimes in 73.8% of the cases. Subjects also very often
experienced increased heartburn caused by a specific food
in 22.7% of the cases. Heartburn did not seem to be the
cause for less food and beverage consumption, but one
out of five heartburn subjects did avoid a specific food or
alcohol because of heartburn. Festi ef a/" report that no
definitive data exist regarding the role of diet and specific
foods or drinks in GERD clinical manifestations'"”.

Heartburn is associated with feeling tired (61.2%),
feeling bad (87.5%) and with irritation (65.5%). One third
felt worried or scared for their health because of heart-
burn symptoms and one third also felt that heartburn
caused them to feel hopeless, worried or impatient (33.1%).
Every fifth heartburn subject reported that heartburn af-
fected activities such as daily and family activities, as well
as that heartburn caused them to be unable to move not-
mally and therefore affected their participation in sports,
hobbies and outdoor activities. This effect of heartburn
on normal life and activities may have affected the sub-
jects in the manner of a chronic condition throughout the
10 years of the study, and therefore had a great impact
on quality of life. This finding is in line with McDougall
et al'” who showed in their study on reflux esophagitis
and quality of life that it was not bodily pain and vitality
that were impaired, but general health and social function.

Three out of five of all the heartburn subjects in 2006
reported taking medicine for heartburn. Almost all the
subjects who were on medication for heartburn reported
relief provided by the medication. Age was a significant
factor for the use of medication for heartburn. Most sub-
jects took ranitidine or esomeprazole for their symptoms.

Few studies have addressed the impact of nocturnal
reflux symptoms in heartburn subjects. A study by Farup
et al™” showed that the prevalence of nighttime heartburn
in GERD patients under routine care was high, up to
49% for 1 of 3 years. A population-based survey in the
United States claimed that the overall prevalence of noc-
turnal GERD symptoms was 10%, with 74% of subjects
with GERD symptoms fitting the criteria for nocturnal
GERD". In our study, sleep was frequently affected in
5.8% of cases and 45.2% of heartburn subjects were
sometimes or seldom troubled with sleeping in the prior
week. These numbers can be expected to be higher for the
preceding year, since we asked specifically about the pre-
ceding week.

There are some limitations to our study. The subjects
were not specifically interviewed or examined to evalu-
ate the possibility of organic disease. However, a 10-year
(postal) follow-up went some way towards making an
organic cause of symptoms unlikely. Furthermore, since
the response rate was 66.8% in 1996 and 67.7% in 2006, a
dropout bias cannot be excluded.
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In summary, heartburn is a common condition in the
population of Iceland. The prevalence is slightly higher
than reported elsewhere. Heartburn is a chronic condition,
affecting every fifth person every week. Heartburn subjects
with a BMI lower or higher than normal weight were more
likely to experience heartburn than subjects of normal
weight. Heartburn did not seem to result in less food and
beverage consumption, but one out of five heartburn sub-
jects did avoid a specific food or alcohol because of the
heartburn. Heartburn had a great impact on daily activities
and quality of life. Half of the heartburn subjects experi-
enced sleep disturbances because of this condition.

COMMENTS

Background

Heartburn is a signature symptom of gastroesophageal reflux disease (GERD),
which is a cluster of symptoms and signs associated with regurgitation of stom-
ach acid up to the pharynx and mouth. Patient-based studies of GERD have
shown high prevalence and chronicity, particularly in Western societies. GERD
is associated with significant health-care utilization and diminished quality of
life. Heartburn, coupled with acid regurgitation and painful swallowing are con-
sidered to be highly specific for GERD. Very few epidemiological studies have
been performed with regard to heartburn, and only one has been population-
based. The natural history of GERD or heartburn has received little attention.
The pathophysiology of GERD and heartburn is basically unknown.
Research frontiers

The prevalence of upper gastrointestinal symptoms in the general population
is high and symptoms are associated with significant socioeconomic conse-
quences. The prevalence and natural history of heartburn is of importance as
well as its association with functional dyspepsia and irritable bowel syndrome,
and sociodemographic factors such as body mass index (BMI). The aim of the
present study was therefore to evaluate the natural history of heartburn in the
Icelandic population prospectively over a 10-year period, as well as to evalu-
ate different factors which are associated with heartburn both physically and
sociodemographically.

Innovations and breakthroughs

The prevalence of heartburn is high in Iceland. More than two out of five subjects
reported heartburn in the preceding year. Half of those reported heartburn in the
preceding week. Heartburn was reported as still existing after 10 years for 2 out of
3 subjects in the study. Heartburn subjects with a BMI either lower or higher than
normal weight were more likely to experience heartburn than subjects with normal
weight. There was an association between heartburn, functional dyspepsia and
irritable bowel syndrome and patients floated over time between these categories.
This suggests a common etiopathogenesis of these disorders. The quality of life
was diminished due to a variety of factors such as worries, irritability, intolerance
to specific foods and sleep disturbance.

Applications

The prevalence and natural history of heartburn and its risk factors are important
for management and prognosis. Heartburn can be regarded as a reliable sur-
rogate marker of GERD. This study creates a database for future studies and
hopefully stimulates studies in other countries. Secular prevalence trends and
international comparison can contribute towards understanding of the pathophysi-
ology of the disease.

Terminology

A 10-year follow-up population-based, questionnaire study of the Icelandic
population was performed. The primary aim was to study the prevalence and
natural history of heartburn. Subjects were classified as having heartburn if they
reported heartburn according to the following definition: Heartburn is a burning
sensation in the retrosternal area (behind the breastbone). The pain often rises
in the upper abdomen and may radiate to the chest.

Peer review

Heartburn alone has a prevalence of 17%-42% in Western populations and is asso-
ciated with extensive health care expenses and diminished quality of life. Compara-
tive international population-based studies are needed to document secular trends
and to elucidate the reasons for the different prevalence in various countries.
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