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Online follow-up of individuals with
gastroesophageal reflux disease using a
patient-reported outcomes instrument: results of
an observational study
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Abstract

Background: Many individuals with gastroesophageal reflux disease (GERD) never visit their general practitioner.
Therefore, prospective data about GERD and its natural history in the general population are scarce. The aims of this
study were to assess symptoms over time and consultation reasons in an Internet population with GERD.

Methods: Visitors (18–79 years) to a GERD information website who completed the GerdQ self-assessment
questionnaire were invited to participate. Follow-up GerdQ questionnaires were sent after 4, 12 and 24 weeks, and
those who had a total GerdQ score ≥ 8 and responded to at least the baseline and 4-week questionnaires (within
2–7 weeks) were included in the analyses. Outcome in proton pump inhibitor (PPI) and non-PPI users was classified
as symptom improvement, symptom persistence/stable symptoms, or symptom relapse according to GerdQ scores.

Results: A total of 403 non-PPI users (mean age 48 years, 40% male) and 304 PPI users (mean age 51 years, 41%
male) were included. After 24 weeks, symptom improvement was present in 66% of non-PPI users (45/68) and 8%
of PPI users (6/73), while persisting symptoms were reported by 24% (16/68) and 89% (65/73) respectively (baseline
symptoms did not influence outcome at 24 weeks). Fifty-five percent of PPI users (116/210) and 37% of non-PPI
users (76/207) who intended to visit a healthcare practitioner, performed one or more healthcare visits in the
interim. Most frequently reported reason for consultation was persistence of symptoms.

Conclusions: GERD symptoms were persistent in the majority of PPI users during our 24-week follow-up, while
almost two thirds of non-PPI users reported symptom improvement. Online follow-up of an Internet population
with GERD is feasible.
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Background
Gastroesophageal reflux disease (GERD) is a frequent dis-
order with a prevalence in Western countries of around
10-20% [1-3]. As GERD is common in the middle-aged
population, it is associated with decreased work productiv-
ity, including work absenteeism, leading to substantial
indirect healthcare costs [4-7].
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Despite the high burden of GERD on available healthcare
resources, data about the natural course of GERD are
scarce [8,9]. As ‘second best’, data from placebo groups in-
cluded in randomized therapeutic trials can be evaluated to
develop insight into the natural history of GERD. However,
those studies are mainly performed in primary and second-
ary care, where only around 30% of individuals with GERD
symptoms (range: 5 - 56%) ever present with their symp-
toms [10]. Consequently, many individuals that suffer from
GERD are not considered for inclusion in those studies.
Use of the Internet is nowadays widespread and many

individuals use this source for healthcare information
[11-14]. A Dutch website with information about GERD
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was launched and website visitors could complete an on-
line survey about symptoms and proton pump inhibitor
(PPI) use. Reasons for visiting a general practitioner or
to refrain from consultation were also asked. This model
provides a unique opportunity to evaluate a population
that has not yet entered the healthcare arena.
The aims of our study are: 1) to prospectively assess

GERD symptoms online; 2) to study healthcare practi-
tioner consultation patterns; and 3) to study underlying
reasons for healthcare visits.

Methods
Study design and participants
The Dutch website www.maagzuur.nl (“maagzuur” is
Dutch for “gastric acid”) contains information regarding
GERD symptoms, possible causes, lifestyle advice, diag-
nostic options and treatment. In May 2008 the Dutch
translation of the GerdQ self-assessment questionnaire
(Table 1) was launched on this website and could be
completed by all website visitors. After a preparatory
period of 6 months, questionnaires completed between
5 December 2008 and 2 April 2009 could be included in
this study. Follow-up GerdQ questionnaires were sent
to all participants (aged 18–79 years) who had a base-
line total GerdQ score ≥ 8 and agreed to be contacted
Table 1 GerdQ self-assessment questionnaire

Symptoms in the
previous week

Symptom presence

0 days 1 day 2-3
days

4-7
days

Question:

1. How often did you have a
burning feeling behind your
breastbone (heartburn)?

0 1 2 3

2. How often did you have
stomach contents (liquid
or food) moving upwards
to your throat or mouth
(regurgitation)?

0 1 2 3

3. How often did you have
a pain in the center of the
upper stomach?

3 2 1 0

4. How often did you have
nausea?

3 2 1 0

5. How often did you have
difficulty getting a good
night’s sleep because of
your heartburn and/or
regurgitation?

0 1 2 3

6. How often did you take
additional medication for
your heartburn and/or
regurgitation other than
what the physician told you
to take (such as Maalox)?

0 1 2 3
again. Questionnaires were sent to eligible respondents
after 4, 12 and 24 weeks after completion of the baseline
questionnaire. Those who did not complete the first
follow-up survey within 7 weeks were excluded to
minimize variance. In case of duplicate GerdQ ques-
tionnaires entries -defined as: identical IP address, birth
year and gender- only the first completed GerdQ ques-
tionnaire was taken into account. Respondents were
regarded PPI users as they stated acid suppressive medi-
cation use. The remainder was classified as non-PPI
users.
The Medical Ethical Committee of the Radboud Uni-

versity Nijmegen assessed the research proposal of this
study and concluded that it could be waived for ethical
review, as we did not gather information about partici-
pants from other sources (e.g. medical records) and data
storage occurred in accordance with Dutch law. For this
reason, we did not obtain written informed consent of
all participants.

GerdQ self-assessment questionnaire
The GerdQ is a short and validated self-assessment
questionnaire that assesses presence of GERD and deter-
mines the impact of symptoms on patients’ daily lives
[15-18]. The GerdQ comprises six questions reflecting
symptoms in the previous 7 days, and has been devel-
oped with questions from the Reflux Disease Question-
naire (RDQ), the Gastrointestinal Symptom Rating Scale
(GSRS), and the Gastrointestinal symptom Scale (GIS),
which are all validated disease-specific questionnaires
[19-21]. The first two questions (1 and 2) are positive
predictors of GERD, and a higher score suggests a higher
symptom frequency. Questions 3 and 4 address dyspep-
tic symptoms that lower the probability for GERD, i.e.
they are negative predictors of GERD. The two final
questions (5 and 6) assess the impact of GERD symp-
toms on peoples’ lives and are also positive predictors of
GERD. The score on every question ranges from 0 to 3
for the four positive predictors of GERD (0 days is a
score of ‘0’, 1 day is ‘1’, 2–3 days is ‘2’, 4–7 days is ‘3’, or
in reversed order for the two negative predictors of
GERD) (Table 1).

Outcomes
Our primary outcome in non-PPI users was “symptom
improvement”, which was defined as a GerdQ score < 8
if the respondent scored ≥ 8 on the previous question-
naire. “Stable symptoms” were defined as GerdQ score ≥
8 at two subsequent completed questionnaires during
follow-up. “Relapse” was defined as GerdQ ≥ 8, in case
the previous GerdQ score had been < 8.
Our primary outcome in PPI users, “symptom im-

provement”, was defined as a maximum of one day per
week either heartburn (question 1), regurgitation
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(question 2), sleep disturbance (question 5), or over-the-
counter (OTC) acid suppressive medication use (question
6), all during the preceding week. Persistence of GERD
symptoms in PPI users was defined as more than one day
per week with either heartburn (question 1), regurgitation
(question 2), sleep disturbance (question 5), or OTC acid
suppressive medication use (question 6), during the pre-
ceding week. If respondents reported symptoms more
than one day per week for at least 2 subsequent GerdQ
questionnaires, they fulfilled the criteria for “persistent
symptoms”. If the participant reported an increase in
symptoms from a maximum of one day per week to at
least two times per week, this was defined as “symptom
relapse”.
Statistical analysis
Data were analyzed with SPSS version 18.0. Baselines
variables for respondents without PPI use and PPI users
were assessed with descriptive statistics. Percentages of
symptom improvement, stable symptoms, and relapse
were assessed separately for PPI and non-PPI users and
were calculated with chi-squared analysis or Fisher
exact, whenever appropriate. If one of the follow-up
questionnaires was missing, data were compared with
the previous completed questionnaire (e.g. if Survey C
was missing, data of Survey D and B were compared).
Frequencies of heartburn, regurgitation, sleep distur-
bances and OTC acid suppressive medication use during
follow-up were calculated with frequency tables in re-
spondents without PPI use. Mean symptom frequency
within individuals during follow-up was assessed by
paired t-tests in non-PPI users. We analyzed respon-
dents according to (non-) PPI use at baseline.
Respondents were asked at baseline whether they had

intended to visit a healthcare practitioner. During
Figure 1 Flowchart of participants. *Identical IP-address, birth year and g
follow-up we asked whether they had actually visited a
healthcare practitioner. Reasons for consultation were
assessed with closed questions and presented in fre-
quency tables. If respondents performed more than one
healthcare visit during follow-up, only reasons for the
first visit were taken into account. In respondents that
did not visit a healthcare provider during follow-up, rea-
sons that were reported in the last completed question-
naire were included and depicted in frequency tables.
Associations between outcome at 24 weeks and GerdQ

score at baseline and type of symptom at baseline were
analyzed with chi-squared analyses. We also analyzed
the percentage of respondents that started or stopped
their PPI with descriptive statistics. For this analysis, we
only took the first medication switch into account. A per
protocol analysis was performed, including only those
respondents who did not change their use or non-PPI
use during the 24-week follow-up. A P-value of < 0.05
was considered to be statistically significant.

Results
A total of 707 respondents met the predefined in- and
exclusion criteria and completed the GerdQ between 5
December 2008 and 2 April 2009 (Figure 1). Forty-three
percent of respondents (N = 304) reported PPI use, the
remainder were classified as non-PPI users. Mean age of
individuals without PPI use was 48 years (SD 13) and 40%
was male. Mean age of PPI users was 51 years (SD 12) and
41% was male.
In the non-PPI using group, 68 respondents completed

follow-up, of which symptom improvement was present in
45 respondents (66%) and relapse in 7 respondents (10%,
Figure 2). Symptoms were persistent in the remaining
16 respondents (24%). In addition, we assessed 4 indi-
vidual GerdQ questions during follow-up (Table 2). After
24 weeks, heartburn or regurgitation for a maximum of
ender. PPI: proton pump inhibitor.



Figure 2 Symptoms during follow-up in non-PPI users. (White
rectangle) GerdQ score < 8, i.e. no GERD according to GerdQ, or
symptom improvement**. (Black rectangle) GerdQ score≥ 8; i.e.
presence of GERD symptoms or stable symptoms. (Grey rectangle)
GerdQ score≥ 8, if previous score < 8; i.e. relapse of symptoms.
*P < 0.05. **See method section for definitions.

Table 2 Presence of individual symptoms during follow-up in

0 days 1 da

Heartburn during the preceding week

Baseline (%) 25/403 (6.2) 46/403 (

4 weeks (%) 59/403 (14.6) 84/403 (

12 weeks (%) 23/140 (16.4) 40/140 (

24 weeks (%) 15/68 (22.1) 15/68 (2

Regurgitation during the preceding week

Baseline (%) 124/403 (30.8) 136/403

4 weeks (%) 135/403 (33.5) 125/403

12 weeks (%) 61/140 (43.6) 40/140 (

24 weeks (%) 35/68 (51.5) 20/68 (2

Sleep disturbance during the preceding week

Baseline (%) 81/403 (20.1) 108/403

4 weeks (%) 116/403 (28.8) 96/403 (

12 weeks (%) 49/140 (35.0) 36/140 (

24 weeks (%) 19/68 (27.9) 19/68 (2

OTC use during the preceding week

Baseline (%) 107/403 (26.6) 68/403 (

4 weeks (%) 106/403 (26.3) 70/403 (

12 weeks (%) 39/140 (27.9) 30/140 (

24 weeks (%) 25/68 (36.8) 11/68 (1

OTC: over-the-counter.
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one day per week was reported by 44% and 81% of respon-
dents without PPI use, respectively. Mean symptom fre-
quencies of heartburn and regurgitation in non-PPI users
significantly declined within individuals during follow-up
from 2.21 at baseline to 1.43 at 24 weeks and from 1.20 to
0.77, respectively (both p < 0.01). Mean symptom frequen-
cies of sleep disturbance and OTC use in non-PPI users
declined from 1.52 to 1.20 (P = 0.30) and from 1.58 to 1.23
(p = 0.67), respectively.
In PPI users who completed follow-up (n = 73),

65 (89%) reported persistence of symptoms, 6 (8%)
reported symptom improvement and 2 (3%) relapse of
symptoms (Figure 3). Neither individual symptoms nor
GerdQ scores at baseline were associated with symptom
improvement at 24 weeks in respondents that did and
did not use PPIs.
During follow-up, 22% started (n = 89/403) and 17%

stopped PPI use (n = 53/304). If we excluded these indi-
viduals from our analyses, we found that 69% of individ-
uals without PPI use reported symptom improvement
(33/48) at 24 weeks in this ‘per protocol’ analysis. In PPI
users, 2 participants (2/61; 3%) reported symptom
improvement, and the majority (58/61; 95%) reported
persistent symptoms.
respondents without PPI use

Symptom frequency

y 2-3 days 4-7 days

11.4) 152/403 (37.7) 180/403(44.7)

20.8) 142/403 (35.2) 118/403 (29.3)

28.6) 41/140 (29.3) 36/140 (25.7)

2.1) 23/68 (33.8) 15/68 (22.1)

(33.7) 82/403 (20.3) 61/403 (19.4)

(31.0) 99/403 (24.6) 44/403 (10.9)

28.6) 26/140 (18.6) 13/140 (9.3)

9.4) 10/68 (14.7) 3/68 (4.4)

(26,8) 136/403 (33.7) 78/403 (19.4)

23.8) 120/403 (29.8) 71/403 (17.6)

25.7) 34/140 (24.3) 21/140 (15.0)

7.9) 21/68 (30.9) 9/68 (13.2)

16.9) 117/403 (29.0) 111/403 (27.5)

17.4) 107/403 (26.6) 120/403 (29.8)

21.4) 33/140 (23.6) 38/140 (27.1)

6.2) 16/68 (23.5) 16/68 (25.3)



Figure 3 Symptoms during follow-up in PPI users. (White
rectangle) Maximal 1 day per week symptoms**; i.e. “symptom
improvement”. (Black rectangle) More than 1 day per week
symptoms, i.e. Presence of GERD symptoms, or “persistent GERD
symptoms”. (Grey rectangle) Relapse of symptoms. NS = not
significant. *P < 0.05. **See method section for definitions.

Table 4 Reasons not visiting healthcare provider for
GERD symptoms*
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Healthcare consultation patterns
At baseline, 207 respondents without PPI use reported
the intention to visit a healthcare provider. A total of 63
(30%) and 76 (37%) respondents who were planning to
visit a physician had indeed visited a healthcare practi-
tioner after 4 weeks and 24 weeks, respectively. A total
of 210 PPI users intended this visit, and 94 respondents
(45%) had visited a physician after 4 weeks. At the end
of follow-up, 116 (55%) PPI users with the intention to
visit a physician had actually done so.
The most reported reason to consult a healthcare pro-

vider was persistence of GERD symptoms, which was
mentioned by 68% of non-PPI users and 73% of PPI users
(Table 3). For non-PPI users, worries (44%) and impact on
daily life (41%) were also frequently mentioned. In PPI
Table 3 Reasons for consultation for GERD symptoms*

Non-PPI users PPI users

N = 95 N = 134

GERD symptom
persistence (%)

65 (68) 98 (73)

Increased GERD symptom
severity (%)

34 (36) 54 (40)

No effect previous
treatment (%)

8 (8) 49 (37)

Impact on daily life (%) 39 (41) 69 (52)

Someone else advised
me to consult (%)

12 (13) 8 (6)

Information (%) 12 (13) 11 (8)

Worried (%) 42 (44) 49 (37)

Anxiety for serious
cause (%)

19 (20) 40 (30)

Other reason (%) 2 (2) 4 (3)

*Respondents could report more than one reason.
PPI: proton pump inhibitor.
users, impact on daily life (52%), and increased GERD
symptom severity (40%) were frequently described rea-
sons. The most reported reason to refrain from consult-
ation was insufficient GERD symptom severity in non-PPI
users (44%), and in PPI users (21%, Table 4).

Discussion
We found that 66% of the individuals without PPI use
reported symptom improvement at the end of follow-up
at 24 weeks. In contrast, only 8% of PPI users reported
symptom improvement at the end of follow-up and 89%
of PPI users reported persistent symptoms.
Limited data are available about long-term effectiveness

of PPI therapy in GERD. Short-term studies conclude that
17-45% of patients with GERD do not respond adequately
to PPI therapy [22]. Symptom severity was comparable or
had improved in the majority of patients after five years in
the proGERD study [23]. However, patients included in
this proGERD study were recruited from secondary care,
whilst our population was not selected by physicians and
we did not apply strict inclusion and exclusion criteria.
Our population probably also contains respondents with
functional upper gastrointestinal symptoms who are less
likely to respond to PPI therapy than those with GERD.
These factors, in addition to selection bias, could have
contributed to the very high rate of persistence of symp-
toms in PPI users.
As we also focused on a different GERD population,

namely Internet users with GERD symptoms without PPI
use, we are not able to directly compare our results with
others. As second best, we can use placebo responses in
Non-PPI users PPI users

N = 308 N = 170

Expectation of decreasing
GERD symptoms (%)

79 (26) 18 (11)

Insufficient GERD symptom
severity (%)

136 (44) 35 (21)

Confidence in life style
changes (%)

105 (34) 36 (21)

Over-the-counter medication
use (%)

104 (34) 10 (6)

Do not want to take
medication (%)

24 (8) 5 (3)

Afraid of diagnosis (%) 9 (3) 1 (1)

Do not rely on the doctor (%) 6 (2) 7 (4)

Do not make time to visit
healthcare provider (%)

71 (23) 16 (9)

Other reason (%) 27 (9) 80 (47)

I do not know anymore (%) 6(2) 9 (5)

*Respondents could report more than one reason.
PPI: proton pump inhibitor.
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clinical trials. A meta-analysis in patients with GERD con-
cluded that the average placebo response was 19% [24].
Follow-up of included studies was short with a maximum
of 12 weeks. We found a higher percentage of symptom
improvement at 4 and 12 weeks. This can be explained by
the inclusion of patients with more severe symptoms in
clinical trials and by the definition we used for symptom
improvement.
Because many individuals with GERD symptoms re-

frain from consultations, it is interesting to assess under-
lying reasons for the decision to visit or not. In a survey
among GERD patients in primary care, 52% mentioned
that “symptoms too uncomfortable to bear” was the
main reason for consultation [25]. The most frequently
reported reason for consultation in our study was per-
sistence of GERD symptoms (68% in non-PPI users, 73%
in PPI users). Worries about their symptoms were
reported by 44%% of non-PPI users and 37% of PPI
users. Fear is frequently thought to be one of the most
important reasons for seeking help, but we were not able
to confirm this assumption.
We used the 6-item GerdQ self-assessment question-

naire for follow-up of GERD. The GerdQ appears to be
a very promising tool to assess GERD symptoms in a
structured, easy way and it is increasingly being used in
clinical practice. A recently published study compared a
treatment-algorithm based on the GerdQ with common
practice of upper endoscopy and if indicated, pH metry
in patients with GERD symptoms without any alarm
signs. Use of the GerdQ approach was associated with a
decrease in healthcare expenses, but had a comparable
efficacy [16].
We believe that our data adds to the total, diverse

population of individuals with GERD, of which only a
minority visits healthcare practitioners. We were able to
demonstrate how GERD symptoms evolve on and off
PPI treatment. However, including respondents online is
associated with limitations, most importantly selection
bias. We faced a high dropout rate, probably related to
the noncommittal attitude of an online questionnaire
and the fact that we asked respondents to complete a
total of 4 questionnaires during follow-up. We also do
not have additional information about the medical his-
tory, comorbidity and reports of any additional investi-
gations, such as upper endoscopy. We therefore cannot
exclude that we included individuals with other diagno-
ses than GERD, or with concomitant diseases in addition
to GERD. Another limitation is that we did not question
the type and dose of PPI and the duration of use.

Implications
Our study has implications for clinical practice. We
have shown that it is feasible to use the GerdQ self-
assessment questionnaire in PPI users to assess response
to acid suppressive therapy over time. We observed that
two thirds of non-PPI users had symptom improvement
after 24 weeks. This supports the guidelines wherein first
treatment step is lifestyle advice [26,27]. Effectiveness of
lifestyle interventions has never been systematically
studied, but in specific individuals these measures ap-
pear to be successful. In addition, our respondents
reported confidence in lifestyle interventions (Table 4).
When symptoms persist after lifestyle interventions,
PPIs can be prescribed.
Our unique approach of online incorporation and

follow-up of individuals with GERD demonstrates that
the Internet can be used to trace individuals with spe-
cific symptoms and the follow-up via the Internet can be
used as complementary method to the traditional routes.
The communication in our study was one directional,
but we will foresee an increase in online health plat-
forms with direct patient-physician communication by
e-mail, blog, or message services.

Conclusions
We found in our 24-week follow-up study via the Inter-
net, that more than half of the respondents without PPI
use reported symptom improvement. However, more
than 90% of PPI users reported persistence of symptoms.
The most frequently mentioned reason for healthcare
visits was persistence of symptoms. Based on our results,
we support the use of the GerdQ to assess GERD symp-
toms and we agree with current guidelines that PPI pre-
scription is not the first treatment step when patients
present with symptoms suggestive of GERD. We have
shown that online follow-up of an Internet population
with GERD is feasible.

Abbreviations
GERD: Gastroesophageal reflux disease; OTC: Over-the-counter; PPI: Proton
pump inhibitor.

Competing interests
MM Tielemans has no conflicts of interest. MGH van Oijen has received grant
support from AstraZeneca and Janssen, and has served as a consultant for
AstraZeneca and Pfizer. Sponsor: AstraZeneca BV, the Netherlands, financially
supported the website: www.maagzuur.nl. The sponsor did not have any
influence on the analysis, writing, and conclusions of the article.

Authors’ contributions
MGHvO designed the study. MMT and MGHvO performed statistical analyses.
MMT and MGHvO drafted the first and subsequent versions of the
manuscript and both read and approved the final manuscript.

Acknowledgements
We thank TripTic bv, Eindhoven for data storage and provision, and in
particular Eefje op den Buysch for her assistance. We thank the editorial
board (Jan-Willem Straathof MD PhD, and Hugo Boender MD). We thank
Madeline Frame and Börje Wernersson, who provided medical writing
services on behalf of AstraZeneca.

Author details
1Department of Gastroenterology and Hepatology, Radboud University
Medical Center, PO Box 9101, Internal code 455, Nijmegen 6500 HB, The
Netherlands. 2Department of Gastroenterology and Hepatology, Jeroen

http://www.maagzuur.nl/


Tielemans and van Oijen BMC Gastroenterology 2013, 13:144 Page 7 of 7
http://www.biomedcentral.com/1471-230X/13/144
Bosch Hospital, PO Box 90153, ‘s-Hertogenbosch, ME 5200, The Netherlands.
3Department of Gastroenterology and Hepatology, University Medical Center
Utrecht, PO Box 85500, Internal code F02.618 Utrecht, GA 3508, The
Netherlands. 4Division of Digestive Diseases, David Geffen School of
Medicine at UCLA, Los Angeles, CA, USA.

Received: 23 April 2013 Accepted: 20 September 2013
Published: 1 October 2013
References
1. Dent J, El-Serag HB, Wallander MA, Johansson S: Epidemiology of

gastro-oesophageal reflux disease: a systematic review. Gut 2005,
54(5):710–717.

2. Locke GR, Talley NJ, Fett SL, Zinsmeister AR, Melton LJ: Prevalence and
clinical spectrum of gastroesophageal reflux: a population-based study
in Olmsted county, Minnesota. Gastroenterology 1997, 112(5):1448–1456.

3. Kahrilas PJ: Clinical practice, gastroesophageal reflux disease. N Engl J
Med 2008, 359(16):1700–1707.

4. Fedorak RN, Veldhuyzen Van Zanten S, Bridges R: Canadian digestive
health foundation public impact series: gastroesophageal reflux disease
in Canada: incidence, prevalence, and direct and indirect economic
impact. Can J Gastroenterol 2010, 24(7):431–434.

5. Gisbert JP, Cooper A, Karagiannis D, Hatlebakk J, Agreus L, Jablonowski H,
Nuevo J: Impact of gastroesophageal reflux disease on work
absenteeism, presenteeism and productivity in daily life: a European
observational study. Health Qual Life Outcomes 2009, 7:90.

6. Wahlqvist P, Karlsson M, Johnson D, Carlsson J, Bolge SC, Wallander MA:
Relationship between symptom load of gastro-oesophageal reflux
disease and health-related quality of life, work productivity, resource
utilization and concomitant diseases: survey of a US cohort. Aliment
Pharmacol Ther 2008, 27(10):960–970.

7. Bruley Des Varannes S, Lofman HG, Karlsson M, Wahlqvist P, Ruth M,
Furstnau ML, Despiegel N, Stalhammar NO: Cost and burden of
gastroesophageal reflux disease among patients with persistent
symptoms despite proton pump inhibitor therapy: an observational
study in France. BMC Gastroenterol 2013, 13:39.

8. Schindlbeck NE, Klauser AG, Berghammer G, Londong W, Muller-Lissner SA:
Three year follow up of patients with gastrooesophageal reflux disease.
Gut 1992, 33(8):1016–1019.

9. Vakil N: Disease definition, clinical manifestations, epidemiology and natural
history of GERD. Best Pract Res Clin Gastroenterol 2010, 24(6):759–764.

10. Hungin AP, Hill C, Raghunath A: Systematic review: frequency and reasons
for consultation for gastro-oesophageal reflux disease and dyspepsia.
Aliment Pharmacol Ther 2009, 30(4):331–342.

11. Health information online. Pew Internet & American Life Project; 2005. http://
www.pewinternet.org/Reports/2005/Health-Information-Online.aspx.

12. Steinbrook R: Searching for the right search–reaching the medical
literature. N Engl J Med 2006, 354(1):4–7.

13. Tang H, Ng JH: Googling for a diagnosis–use of google as a diagnostic
aid: internet based study. BMJ 2006, 333(7579):1143–1145.

14. Powell J, Inglis N, Ronnie J, Large S: The characteristics and motivations of
online health information seekers: cross-sectional survey and qualitative
interview study. J Med Internet Res 2011, 13(1):e20.

15. Jones R, Junghard O, Dent J, Vakil N, Halling K, Wernersson B, Lind T:
Development of the GerdQ, a tool for the diagnosis and management of
gastro-oesophageal reflux disease in primary care. Aliment Pharmacol
Ther 2009, 30(10):1030–1038.

16. Jonasson C, Moum B, Bang C, Andersen KR, Hatlebakk JG: Randomised
clinical trial: a comparison between a GerdQ-based algorithm and an
endoscopy-based approach for the diagnosis and initial treatment of
GERD. Aliment Pharmacol Ther 2012, 35(11):1290–1300.

17. Jonasson C, Wernersson B, Hoff DA, Hatlebakk JG: Validation of the GerdQ
questionnaire for the diagnosis of gastro-oesophageal reflux disease.
Aliment Pharmacol Ther 2013, 37(5):564–572.

18. Tielemans MM, Jansen JB, Van Oijen MG: Open access capture of patients
with gastroesophageal reflux disease using an online patient-reported
outcomes instrument. Interact J Med Res 2012, 1(2):e7.

19. Shaw M, Dent J, Beebe T, Junghard O, Wiklund I, Lind T, Johnsson F: The
reflux disease questionnaire: a measure for assessment of treatment
response in clinical trials. Health Qual Life Outcomes 2008, 6:31.
20. Revicki DA, Wood M, Wiklund I, Crawley J: Reliability and validity of the
gastrointestinal symptom rating scale in patients with gastroesophageal
reflux disease. Quality Life Res 1998, 7(1):75–83.

21. Jones R, Coyne K, Wiklund I: The gastro-oesophageal reflux disease
impact scale: a patient management tool for primary care. Aliment
Pharmacol Ther 2007, 25(12):1451–1459.

22. El-Serag H, Becher A, Jones R: Systematic review: persistent reflux
symptoms on proton pump inhibitor therapy in primary care and
community studies. Aliment Pharmacol Ther 2010, 32(6):720–737.

23. Malfertheiner P, Nocon M, Vieth M, Stolte M, Jaspersen D, Koelz HR, Labenz
J, Leodolter A, Lind T, Richter K, et al: Evolution of gastro-oesophageal
reflux disease over 5 years under routine medical care–the ProGERD
study. Aliment Pharmacol Ther 2012, 35(1):154–164.

24. Cremonini F, Ziogas DC, Chang HY, Kokkotou E, Kelley JM, Conboy L,
Kaptchuk TJ, Lembo AJ: Meta-analysis: the effects of placebo treatment
on gastro-oesophageal reflux disease. Aliment Pharmacol Ther 2010,
32(1):29–42.

25. Jones R, Armstrong D, Malfertheiner P, Ducrotte P: Does the treatment of
gastroesophageal reflux disease (GERD) meet patients’ needs? A
survey-based study. Curr Med Res Opin 2006, 22(4):657–662.

26. Kahrilas PJ, Shaheen NJ, Vaezi MF, Hiltz SW, Black E, Modlin IM, Johnson SP,
Allen J, Brill JV: American gastroenterological association medical position
statement on the management of gastroesophageal reflux disease.
Gastroenterology 2008, 135(4):1383–1391. 1391 e1381-1385.

27. Dutch Society for Gastroenterology and Hepatology (NVMDL: Guideline
Gastroesophageal Reflux Disease [Richtlijn gastro-oesofageale refluxziekte].
Dutch; 2010. http://www.mdl.nl/uploads/240/823/Richtlijn_GORZ_MDL-
format_FINAL.pdf.

doi:10.1186/1471-230X-13-144
Cite this article as: Tielemans and van Oijen: Online follow-up of
individuals with gastroesophageal reflux disease using a
patient-reported outcomes instrument: results of an observational
study. BMC Gastroenterology 2013 13:144.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.pewinternet.org/Reports/2005/Health-Information-Online.aspx
http://www.pewinternet.org/Reports/2005/Health-Information-Online.aspx
http://www.mdl.nl/uploads/240/823/Richtlijn_GORZ_MDL-format_FINAL.pdf
http://www.mdl.nl/uploads/240/823/Richtlijn_GORZ_MDL-format_FINAL.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and participants
	GerdQ self-assessment questionnaire
	Outcomes
	Statistical analysis

	Results
	Healthcare consultation patterns

	Discussion
	Implications

	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


