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Abstract: Background: The aim of this study, conducted over a period of two weeks in summer 2006, was to collect rep-

resentative data about reflux in Germany. 

Methods: 1,892 persons in five German cities and the Federal city-state of Berlin were questioned about the frequency and 

severity of their reflux symptoms, and what treatments they had opted for. Moreover, this study collected data about so-

ciodemographic and socioeconomic status of the respondents. So the relationship between this status and the prevalence 

of reflux symptoms and individual treatment decisions could be analyzed. 

Results: Approximately 50% of the interviewees had personally experienced typical reflux symptoms. Approximately 

21% of the sample had suffered from these symptoms during the 4 weeks prior to the survey. Typical sociodemographic 

factors such as gender and socioeconomic factors such as social status explain neither the appearance nor the severity of 

reflux symptoms; age alone exerts a small positive influence on both variables. Approximately 80% of the interviewees 

with acute reflux treated their symptoms; dominant choices in this context are dieting, self-medication with OTC drugs, 

and the consultation of medical experts. 

Conclusions: Comparing results of this survey with earlier data, reflux prevalence in Germany is rising. Mostly, acutely ill 

patients treat their symptoms. Surprisingly, socioeconomic status plays no role in explaining treatment decisions of pa-

tients. 
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INTRODUCTION 

 Reflux symptoms rank among the most frequently treated 
ailments in out-patient departments. Existing surveys con-
clude that between 20% and 51% of the adult population 
suffers from typical, physiologically noticeable symptoms 
like heartburn or acid regurgitation [1-16]. Reflux results in a 
significant decline in the quality of life, and is responsible 
for the consumption of a sizeable portion of available health 
care resources [17-19]. In addition, several investigations 
show that reflux is a growing concern in industrialized coun-
tries [20, 21]. 

 Certain epidemiological data concerning the frequency of 
reflux and/or GERD in Germany exist. Four studies deal 
with this topic. A telephone poll of 1,000 randomly chosen 
persons in 2001 concluded that approximately 28% of the 
population suffers from reflux symptoms [22]. A second 
survey, analyzing the patients of a general practitioner, 
showed that 51% of them could be characterized as GERD 
patients [23]. Moreover, a third population-based survey of 
268 residents of one city (Cologne) concluded that about 
one-third of the Cologne adult population suffers from reflux 
[24]. Data from a nationwide survey show a reflux preva-
lence of 43%. However, a comparatively low prevalence of  
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moderate and severe reflux symptoms (14% and 4%, respec-
tively) was found [25].

 

 This paper illustrates the results of a survey accom-
plished in the summer of 2006. Specifically, this survey aims 
to answer the following questions: 

1. How often, and with what intensity, does reflux occur 
in the German population? 

2. Are there any general socio-demographic factors 
which explain the appearance of reflux and/or the se-
verity of its symptoms? 

3. What treatment decisions do the patients make? Do 
these treatment decisions depend on certain factors 
like socioeconomic status or health insurance? 

MATERIAL AND METHODS 

 The survey was conducted from May 29th 2006 to June 
9th 2006 by 38 educated interviewers. Nineteen teams (each 
composed of two members, both of whom carried out the 
interviews) interviewed 1,892 persons face-to-face using a 
standardised questionnaire (Appendix A). 

 People were interviewed in five northern German cities 
(Wismar, Lübeck, Rostock, Schwerin, and Hamburg), and in 
Berlin, where there were 100 respondents (Appendix B). 
Interviewed persons were chosen randomly “on the street”. 
In order to minimize the interviewer-related “selection bias”, 
specific guidelines regarding the composition of the sample 
were issued to each of the interviewing teams as follows: 
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• Gender: the sexes were to be equally represented. 

• Age: following the distribution of age in the official 
statistics, each of the interviewing teams was in-
structed to ensure that 20% of the persons interviewed 
were between 20 and 30, 52% between 31 and 60, 
and 28% over 60 years old [26]. 

• Social status: 50% of the persons were to live in a city 
district with an above-average standard of living and 
50% in a city district with a below-average standard 
of living. These districts were identified in each town 
before the survey began. 

 The structure of the sample shows that the above-
mentioned guidelines were completely adhered to (Table 1): 

• Very close to 50% of the respondents are male and 
female, respectively. 

• The age structure of the sample approximates that of 
the German population. 

• In order to demonstrate social status, the Winkler 
Social Status Index was calculated for each person in-
terviewed [27]. This index is based on three factors: 
education, profession, and net income per household. 
However, 406 of the respondents (21%) did not an-
swer the question about their net household income. 
Consequently, the social status index for this sub-
group was calculated on the basis of education and 
profession alone. Several investigations show that this 
is generally a very reliable and validated method to 
derive the social state index [27]. 

• The proportion of persons covered by either compul-
sory or private health insurance corresponds very well 
to the known nationwide figures [28]. Only the pro-
portion of compulsorily insured persons with an addi-
tional private insurance found during the survey is 
well below the known national average; a reason may 
be that some of the interviewees did not know their 
insurance status (concerning additional insurances 
covering some details of health insurance) in detail. 
This is because most of the additional private health 
care insurance contracts only cover hospital costs. 

• The sample cannot be called representative in every 
respect. People were only interviewed in six German 
cities. The population in other urban complexes and 
the rural areas are likely to be underrepresented. If re-

flux should prove to be a geographical phenomenon 
even in a nation-wide analysis, a bias of the survey 
results cannot be excluded. 

 Nevertheless, taking the aim of this survey into account, 
the sample of the 1,892 persons can be characterized as suf-
ficiently representative. In detail, distribution of important 
socio-demographic factors like age, gender, social status and 
type of health care insurance established in the survey corre-
spond to the averages in the population in Germany. There-
fore, this sample establishes representative epidemiological 
reflux data, which are definitely superior to those found in 
most pre-existing studies. However, it must be pointed out 
that questions in the survey referred only to typical reflux-
symptoms like heartburn [29, 30]. That is why all data refer 
to typical reflux symptoms but not to a real GERD disease; 
in order to identify that, a sophisticated medical check-up of 
every interviewee would be necessary which was not feasi-
ble in the existing survey circumstances [31]. 

 In addition to a descriptive analysis of the data a statisti-
cal analysis was done regarding treatment decisions of pa-
tients. In detail, three binary-logistic based regression-
estimations were calculated: 

1. Estimation of a dependent variable representing the 
general treatment decision of patients: no treatment 
versus treatment: The estimates show whether any 
variables influence the probability that a person de-
cided to treat the reflux symptoms in any way or not. 

2. Estimation of a dependent variable representing the 
fact whether a physician was visited: The estimates 
show whether any variables influence the probability 
that a person decided to visit a physician. 

3. Estimation of a dependent variable representing the 
fact whether a specialist was visited: The estimates 
show whether any variables influence the probability 
that a person decided to visit a specialist. 

RESULTS 

Reflux Incidence and Frequency/Severity of Symptoms 

 Approximately 50.3% of the persons interviewed, 952 of 
1,852, have personally experienced reflux. Approximately 
20.9%, 387 of the interviewees, suffered from reflux symp-
toms during the 4 weeks prior to the interview (Fig. 1). The 
symptoms arose in different frequencies and different levels 
of severity. The severity of reflux symptoms for respondents 

Table 1. Baseline Characteristics of the Sample 

 

Number of the Interviewed Persons Persons 1,892 

Gender: Male Persons/proportion in % 937/49.5% 

Gender: female Persons/proportion in % 955/50.5% 

Age Mean/standard deviation 46.8/16.3 

Winkler-social state index Mean/standard deviation 9.7/3.9 

Compulsory health insurance Persons/proportion in % 1,536/81.2% 

Compulsory health insurance + additional private insurance Persons/proportion in % 142/7.5% 

Private health insurance Persons/proportion in % 212/11.2% 

No health insurance Persons/proportion in % 2/0.1% 
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experiencing reflux was determined by means of five criteria 
which represent the most widely accepted symptoms of re-
flux [13]:

 

• frequency of reflux symptoms like heartburn or acid 
regurgitation, 

• intensity of pain, 

• change of eating habits, 

• sleeping disorders, and 

• absence from work (employed persons) or days with 
significant limitations in conducting their daily busi-
ness (non-employed persons) because of reflux. 

 The answers of the respondents show that with the excep-
tion of the criterion lack of work/limited days, it can be con-
cluded that at least 5-7% of the population suffers from acute 
reflux symptoms with a high level of severity. This result is 
confirmed by the distribution of a severity score (Fig. 2): For 
123 of the interviewees (6.5%), a severity score of more than 
10 was calculated showing a far above-average severity of 
reflux symptoms. Regression estimates showed that socio-
demographic variables do not explain the appearance and the 
severity of reflux symptoms: Age alone exerts a minor sig-
nificant positive impact on the probability of the appearance 
of reflux symptoms. 

 

Treatment of Reflux Symptoms 

 The 952 persons who had personally experienced reflux 
were asked about their corresponding treatment decisions 
(Fig. 1). The aim of these questions was to detect and – at 
least partly – to explain these decisions. 

 Fig. (1) also shows that approximately 80% of the inter-
viewees with acute reflux experience (reflux symptoms oc-
curring in the four weeks preceding the interview) treat their 
symptoms. Due to this fact it is clear that most sufferers ac-
knowledge the need for treatment. Moreover, more than 50% 
of the “acute reflux symptoms subgroup” change their diet. 
Approximately 43% of respondents of this subgroup were 
taking OTC drugs whereas 36% of them had already con-
sulted a physician. More than one answer was possible. 

 All in all 201 of the interviewees – 138 with reflux symp-
toms during the 4 weeks preceding the survey, and 63 re-
spondents with symptoms lying further into the past– visited 
a physician because of their symptoms. That means that 
about 10.6% of the interviewees in the whole sample have 
already visited a physician because of reflux. The average 
person in this subgroup waited 8 months until taking the de-
cision to make the visit; on average women waited 7.5 
months and men waited 8.3 months. 

 

 

 

Fig. (1). Sample Structure: Reflux incidence and main treatment alternatives. 
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 Fig. (3) shows the typical choice pathways of respon-
dents who had visited a physician because of reflux prob-
lems: approximately 82% of them visited a general 
practitioner in the first instance. Approximately 12% visited 
an internist, a more specialized physician for internal medi-

cine, immediately, whereas approximately 6% chose to visit 
a gastroenterologist first. These data support the conclusion 
that general practitioners play a central role in the first treat-
ment of reflux symptoms. However, during a treatment epi-
sode, the majority of patients are transferred to a specialist 

 

Fig. (2). Distribution of the reflux severity score. 

 

Fig. (3). Reflux treatment by physicians: Choice pathways of reflux patients. 
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sooner or later. The importance of general practitioners at the 
beginning of a reflux-treatment episode was also illustrated 
by another fact: approximately 90.5% of patients who had 
not consulted a physician up to the time of the survey would 
choose to visit a general practitioner first at such time as they 
changed their minds about the need for medical help. This 
group of respondents mentioned strong reflux-pain (91.0%) 
followed by a lack of ability to work (68.7%) and sleeping 
disorders (55.9%) as likely grounds for visiting a physician 
in the future. 

 On what does the choice of a mode of reflux-treatment 
depend? The sample included in the statistical estimates an-
swering this question consisted of interviewees who have 
personally experienced reflux symptoms. The results of these 
estimations are shown in Table 2. 

 The estimations show that patients’ historical treatment 
decisions can be explained with a good level of confidence: 

• The most important parameter for the decision to treat 
reflux symptoms or not and – in case where treatment 
is seen as necessary - to visit a physician is the reflux 
symptoms severity (measured by the severity score). 
Only 6.5% of respondents with severe symptoms 
(score >10) did not treat their symptoms at all. 
Moreover, this group has a significantly higher prob-
ability of consulting a physician (Table 2) 

• Age of respondents has its own significant impact in 
all three estimates (Table 2). Elderly people are less 
likely to abandon any treatment. Furthermore, they 
are more likely to consult a general practitioner or a 
specialist. 

• For a person’s general treatment decision, gender has 
a very limited power of explanation. While women 
are less likely to decide to abandon any treatment, 
gender has no relevance in the decision to visit a phy-
sician or not. 

• It is important and somewhat surprising that neither a 
person’s social status nor his health insurance cover-
age explain the treatment decisions (Table 2). 

DISCUSSION 

 Limitations: The survey analyzes questions concerning 
the prevalence of reflux in Germany and patient’s treatment 

decisions. Interviews were done face to face “on the street” 
in 6 German cities. Because of specific guidelines for all 
interviewers, the analyzed sample is representative for Ger-
many concerning age, sex, and social status. However, it is 
not solely representative because of a possible geographical 
bias. 

 Based on German-wide date, obviously some persons did 
not answer the question concerning their insurance status 
(not basic insurance, but additional insurances) correctly. So 
it cannot be entirely excluded that some results concerning 
the influence of the insurance status on patients` behaviour 
are biased. 

 Prevalence of reflux symptoms: This survey shows that 
approximately 50% of the respondents have experienced 
reflux symptoms, whereby approximately 21% suffer from 
acute symptoms (as established by incidents of reflux that 
occurred up to 4 weeks prior to the survey). Compared to 
earlier studies, that is a comparatively high reflux prevalence 
[22, 24-25].

 
Part of the explanation may be that the preva-

lence of reflux is increasing in Germany. On the other hand, 
data in this paper are based on face-to-face interviews. Most 
other existing surveys are based on answers on written ques-
tionnaires or phone interviews. 

 Sociodemographic/socioeconomic factors and reflux 
symptoms prevalence: Sociodemographic factors – with the 
exception of the age of interviewees – do not exert a signifi-
cant influence on the likelihood of reflux or their severity. 
That is also true for the gender of respondents. This finding 
confirms the results of recent surveys [22-25]. 

 In this study, socioeconomic status of the respondents 
was measured by a special social status index depending on 
education, professional status and household income. Fol-
lowing the widespread opinion about the relationship be-
tween socioeconomic status and health status one would ex-
pect a negative relationship between the individual preva-
lence of reflux symptoms and socioeconomic status of a per-
son [35-37]. Interestingly, no such relationship could be 
found. Obviously, variables which reflect the individual 
health situation like the body-mass-index or genetic factors 
as well as a possible consumption of alcohol and nicotine 
would seem to be likely to be more important in this respect 
[30-32]. However, in a face-to-face interview “on the street” 
these data cannot be collected in a manner that ensures a 

Table 2. Regression-Estimates for Reflux Treatment Decisions 

 

Dependent Variable: No 

Treatment of Symptoms  

(Binary Logit-Model, n=952) 

Dependent Variable:  

Consultation of a Physician  

(Binary Logit-Model, n=952) 

Dependent Variable:  

Consultation of a Specialist  

(Binary Logit-Model, n=201) Variables 

Variable P Variable P Variable p 

Constant 5,086 < 0,01 -6,561 < 0,01 -2,648 < 0,01 

Age -0,025 < 0,01 0,026 < 0,01 0,032 < 0,01 

Social state (Winkler-index) -0,032 0,346 0,002 0,556 0,059 0,076 

Gender (1=male; 2=female) -0,446 < 0,01 0,096 0,376 0,061 0,224 

Health insurance status -0,117 0,107 0,080 0,381 -0,301 0,691 

Severity of reflux symptoms (score 1-15) -0,474 < 0,01 0,450 < 0,01 0,108 < 0,05 

Quality of the regres-sion estimate R2 (Cox)=0,216 R2 (Cox)=0,214 R2 (Cox)=0,014 
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sufficient level of quality, so the importance of these factors 
was not investigated. Whether the reported results can be 
explained by the calculated Winkler-social state index or 
whether reflux does not depend on socioeconomic variables 
at all remains open for future research. 

 Treatment of reflux symptoms: Up to now, no survey 
dealing with the German population did analyze treatment 
decisions of reflux patients. It could be shown that most pa-
tients with reflux symptoms treat their symptoms. Only 20% 
of the respondents with acute reflux symptoms do not treat 
them at all. Nevertheless, as many as 40% of this patient 
subgroup did not visit a physician up to the time of the sur-
vey. Analyzing the “really severe” cases of reflux symptoms 
(score>13) this number reduces to 10%. 

 Younger interviewees, men and persons with a lower 
reflux-severity score are more likely than other groups to 
decide to abandon any treatment or physician’s consulta-
tions. Part of the explanation may be co-morbidities in eld-
erly people, and guidelines which foster the preventive 
medical checkups done by specialists. Whether it is detri-
mental from a health policy perspective that younger inter-
viewees and men abandon any treatment with a higher prob-
ability has to be evaluated from a medical perspective. 

 

 In cases where treatment is necessary, from the perspec-
tive of the sufferer, dieting and self-medication with OTC 
drugs are dominant. The decision to consult a physician de-
pends – unsurprisingly – on the severity of symptoms and 
the age of a person. With respect to patients’ treatment 
choice pathways, general practitioners play a central role as 
the first point of contact with medical personnel. After initial 
treatment, most of patients are transferred to a specialist. 
Patients wait a comparably long time before visiting a physi-
cian. 

 Analyzing a person´s treatment decisions one would ex-
pect – again – a relationship between socioeconomic 
status/health insurance coverage and individual treatment 
decisions. However, all regression estimates show that there 
is no evidence for this relationship. That means that the deci-
sion to treat reflux symptoms in general and to consult a 
general practitioner/specialist in detail do not depend on the 
social status of a person or his health insurance coverage. 
Obviously, socioeconomic and demographic factors might 
have different effects in other countries with other health 
care systems. Nevertheless, at least in relation to reflux 
symptoms, there is no evidence for the existence of a medi-
cal system in Germany that favours persons with a higher 
social status. Whether this result remains true in future is a 
completely different question. 
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