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Abstract
Background: In Germany, patients are consulting general practitioners increasingly frequently, resulting in a high
burden on the healthcare system. This study aimed to identify factors associated with frequent primary care
attendance in the German healthcare system.
Methods: The German Health Interview and Examination Survey for Adults (DEGS) is part of Germany’s national
health monitoring, and includes a large representative sample of the German population aged 18–79 years. We
defined the 10% of participants with the highest number of general practitioner contacts in the preceding 12
months as frequent attenders of primary care services. Binary logistic regression models with average marginal
effects were used to identify potential determinants for frequent use of primary care services.
Results: The sample comprised 7956 participants. Significant effects on frequent use of primary care were observed
for low socioeconomic status, stressful life events, factors related to medical need for care such as medically
diagnosed chronic conditions and for subjective health. In the full model, the number of non-communicable
diseases and subjective health status had the strongest effect on frequent primary care use. We found an
interaction effect suggesting that the association between subjective health status and frequent attendance
vanishes with a higher number of non-communicable diseases.
Conclusions: We observed strong associations between frequent primary care attendance and medical need for
care as well as subjective health-related factors. These findings suggest that better coordination of care may be a
preferred method to manage health services utilization and to avoid redundant examinations and uncoordinated
clinical pathways. Further research is needed to clarify moderating and mediating factors contributing to high
utilization of primary care services.
Keywords: Primary care, General practitioner, Family practice, Frequent attendance, Health services, Needs and
demand, Social determinants of health, Comorbidity, Mental disorders, Health surveys
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Background
Increasing health service use is a common issue in
European healthcare systems [1], particularly the increasing use of primary care. In Germany, patients are
consulting general practitioners (GPs) with increasing
frequency [2]. However, the highest workload for GPs is
often associated with a small group of chronically ill patients with a high number of contacts; this group is
termed high users or frequent attenders [3–7].
Frequent attenders are patients who attend GPs on a
regular basis and exceed a certain number of visits
within a given period [8–10]. They consume large
amounts of primary care resources, resulting in high cost
to the healthcare system [11–13]. Currently, there is no
widely accepted definition of frequent attendance [5], although such a definition may impact on the results of
studies investigating this issue. Many of the previous
studies used proportional approaches, and considered
differing quantiles of patients with the highest number
of physician contacts as frequent attenders [5].
Several studies have analysed frequent attenders and related factors. Age and female sex are commonly reported
as determinants of frequent attendance [3, 5, 14–17].
Many studies have reported other strongly associated
factors, such as severe or chronic physical disease [16,
18–20] and mental health problems [16, 18, 20]. In
particular, patients with a high number of chronic diagnoses showed a 50% increased risk for being classified as frequent attenders [21]. Frequent attendance among patients
with mental health problems may result from a more frequent presentation of unspecific medical complaints, high
stress burden and increased anxiety or somatisation levels,
which lead to increased medical treatments and prescriptions [22–27]. Sociodemographic factors are also associated with frequent attendance, although previous studies
reported inconsistent findings [5, 28]. Other contributing
factors reported in some studies included psychosocial
stressors such as a distorted family life, stressful life events
or other social problems (e.g. low social support or loneliness) [23, 29]. In contrast, findings regarding associations
between frequent attendance and unemployment, early retirement and sick leave are relatively consistent across
studies [4, 5, 14, 15, 30].
The present study aimed to identify sociodemographic,
psychosocial and health-related factors associated with
frequent primary care attendance in the German healthcare system, using a large representative sample of the
German population aged 18–79 years. The German
Health Interview and Examination Survey for Adults
(DEGS) is a comprehensive health interview and examination survey [21, 31, 32]. It allows for analysis of
frequent attendance related to a broad spectrum of medically diagnosed diseases, psychometric tests, sociodemographic and psychosocial determinants and subjective
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factors such as self-rated health. It was hypothesized that
sociodemographic and psychosocial factors remain associated with the frequent use of GP services, regardless of
the control of health-related factors. Secondly, an association between subjective health and frequent GP use independent of the presence of medically diagnosed
diseases was assumed. As a secondary objective of the
study, interaction analyses were conducted to test the assumption that factors such as social support or partnership can have an effect dependent on age and sex. In a
similar way, it was tested whether the effect of selfperceived health on the frequent use of GPs depends on
the number of medically diagnosed diseases.

Methods
Data collection

The German Health Interview and Examination Survey
for Adults (DEGS) is part of the health monitoring
conducted by the Robert Koch Institute. The design and
methodical details of the DEGS study have been described elsewhere [33, 34]. The DEGS study was conducted from 2008 to 2011 and included interviews,
examinations and tests which were carried out in temporary study centres [35]. The main part of the information was collected via self-administered questionnaires.
The target population was residents of Germany aged
18–79 years. The DEGS study used a mixed design that
permits both cross-sectional and longitudinal analyses.
The sample included former participants from the
German National Health Interview and Examination
Survey 1998 (GNHIES98) that were interviewed and
examined for the second time, along with a newly drawn
random sample. Both studies followed a cluster sampling
approach drawing participants from local population
registries for equally distributed sample points. In total,
8151 persons participated in the DEGS study; 4192 firsttime participants (response rate 42%) and 3959
GNHIES98 participants (response rate 62%) [34]. The
net sample allows representative cross-sectional and
time trend analyses for people aged 18–79 years, excluding 165 revisiting GNHIES98 participants who were over
age 79 years. Pregnant women (n = 31) were also excluded from the sample because they have many primary
care visits over a short time. Therefore, the total sample
for the present analyses comprised 7956 participants.
Variables
Outcome variable

So far, there is no standardized definition of how the
group of FAs should be distinguished from the “normal”
utilizers [5, 28]. On the one hand, an absolute cut-off
value such as 6 GP contacts per year can be determined.
On the other hand, proportional boundaries are chosen,
such as the 25% or 10% of respondents with the most
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GP contacts. The latter approach has the advantage of
better comparability across studies and countries [28].
On the contrary, the absolute number of physician contacts depends on legal regulations and care settings. Absolute thresholds therefore can only be justified for the
healthcare settings under study. As there is no welljustified absolute threshold for the definition of FAs in
primary care in Germany the present study relied on a
proportional approach.
The number of GP contacts in the 12 months before
the DEGS interview was derived from participants’ answers to the question: ‘Please tell us how often you used
outpatient services for the following specialties in the
past 12 months?’ For the present study, only contacts
with primary care specialists (GPs) were considered. We
defined frequent attenders as the 10% of participants
with the highest number of GP contacts in the 12
months before the interview. The data set was first divided into six age- (18–39 years, 40–59 years, 60 + years)
and sex-specific strata. In each of these subsets, the 10%
of the population with the highest number of contacts to
GPs in the last year before the interview were identified.
This information was converted into a dichotomous
variable (frequent attendance of primary care yes/no).
Finally, these subsets were merged again in order to generate a uniform variable of use frequency across all ageand sex-specific strata. The reason for this approach was
that women and older people more frequently use outpatient services [36]. Therefore, without stratification,
young and male frequent primary care users would be
underrepresented in the frequent attenders group.
Decisions regarding the 90th percentile and stratification
were based on recommendations suggesting that this
definition offered the best discrimination between ‘normal’ users and frequent attenders [4, 37, 38].
Sociodemographic determinants

Socioeconomic status (SES) was determined using an
index that included information on education and vocational training, professional status and net household income (weighted by household needs), which allowed
classification into low, middle or high SES groups [39].
A migrant background was assumed if the respondent
or one of their parents was born abroad [40, 41]. Finally,
people living in marriage or consensual unions were distinguished from those not currently in a relationship.
Psychosocial stress variables

Social support (low vs. moderate/high), long-term unemployment (yes/no), at least one stressful life event
(yes/no) and early retirement (yes/no) were included as
psychosocial stress factors. Social support was measured
by dividing the Oslo-3 Social Support Scale into two categories (low and moderate/high) [42]. Long-term
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unemployment was defined as more than 12 months of
unemployment during the last 5 years. Participants were
asked whether they had experienced at least one of 10
stressful life events during the last 12 months: (i) death
of their spouse, (ii) separation or divorce, (iii) death of a
related person, (iv) own serious illness, (v) own serious
accidental injury, (vi) transition to retirement, (vii) serious illness of a related person, (viii) wartime experience,
(ix) experience related to the German wall or the
German Democratic Republic political system or (x)
others.
Medical need for care

Current depressive symptoms and the number of prevalent non-communicable diseases (NCDs) were used as
indicators of medical need for care. Depressive symptoms were measured by the 8-item depression module
of the Patient Health Questionnaire (PHQ-8) [43]. The
PHQ-8 measures depressive symptoms in the last 2
weeks. The cut-off score for depressive symptoms was
set at 10 [44]. The PHQ-8 is a reliable and valid screening instrument that has been frequently used in clinical
contexts and population-based studies [45, 46].
Self-reported medical diagnoses were collected and
validated during an additional physician-assisted face-toface interview. Information on diagnoses were aggregated to a summary score showing the number of
prevalent NCDs. The measure included 12-month prevalence of depression, anxiety disorders, burn-out, eating
disorders, bronchial asthma, allergic diseases, inflammatory bowel disease, diabetes, lipometabolic disorder,
epilepsy, hepatitis, heart failure, hypertension, uric acid
increase, gout, migraine, thyroid disease, gastric/duodenal ulcers and diseases not otherwise expressly
mentioned (‘further diseases’). Chronic diseases (degenerative joint disease including osteoarthritis, osteoporosis, cancer, coronary heart disease including myocardial
infarction, stroke, cirrhosis, chronic renal insufficiency,
Parkinson’s disease and prostatic hyperplasia) were included in the summary score as life-time prevalence.
Subjective health status

Subjective health status was measured using three indicators. General health was assessed based on indicators
from the European Community Health Indicators
Monitoring [43, 47]. Self-rated health was explored by
the question: ‘How is your health in general?’ Responses
were recorded as a dichotomous variable (very good/
good vs. moderate/worse). Global activity limitations
were assessed by the question: ‘For at least the past 6
months, to what extent have you been limited in activities people usually do because of a health problem?’
Respondents who reported being either ‘limited’ or
‘strongly limited’ in their daily activities were aggregated
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into one category to give the proportion of individuals
with limitations. In addition, the statement ‘I seem to
get sick a little easier than others’ (answered with ‘yes’ or
‘no’) was used as indicator of self-rated vulnerability, on
the assumption that perceived threat from disease affected health service use [48].

probabilities for frequent attendance conditional on
certain combinations of determinants were calculated
and visualised (adjusted predictions at representative
values; APM). The APM provides the average prevalence
of the outcome when certain determinants are held
constant [51].

Statistical analyses

Results
The sample comprised 7956 participants; 49.9% were
male and 50.1% were female. Age was almost normallydistributed between 18 and 79 years, with the group aged
40–54 years being the largest and accounting for 31.3%
of the overall sample. Further sample characteristics are
shown in Table 1.
The multivariate analysis (n = 6730 without cases with
missing data) of the association between sociodemographic factors and frequent primary care attendance
showed a significant effect only for SES. Compared with
the high SES group, participants in the middle SES
group, had a 3.5% increased probability of being a
frequent attender; if they were in the low SES group, the
probability increased by 9.0% (Table 2, Model 1).
Comparing Model 1 with Model 4 revealed that a considerable part of these effects were explained by other
factors such as psychosocial stress, medical need for care
and subjective health status. Overall, the effect size for
SES was reduced by 51% in individuals in the low SES
group, and by 43% in those in the middle SES group. In

All analyses were conducted with Stata 15.1 (Stata Corp.,
College Station, TX, USA, 2017) using survey procedures
for complex samples. This allowed us to adequately
account for the clustering of participants in sample
points and consider weighting in calculating confidence
intervals and p-values. Weighting factors were used to
correct deviations in the sample from the population
structure regarding age, sex, region, nationality, community type, education level and the re-participation probability of GNHIES98 participants in order to enable
representative statements for the German population
(reference date 31.12.2010). Multivariate binary logistic
regression was used to evaluate associations between
various determinants and frequent attendance of primary care services. Average marginal effects (AME) were
calculated to overcome the problem of unobserved
heterogeneity that impedes direct comparisons of odds
ratios between different models [49, 50]. AME indicate
the increase in percent of the probability of an event
(dependent variable) if the independent variable changes
by one unit [51]. The change in AME between different
models can be directly interpreted [49, 50].
The analyses followed a blockwise modelling approach.
Model 1 assessed the association between sociodemographic factors and frequent attendance. Model 2
explored the extent to which psychosocial stressors
determined frequent attendance if sociodemographic
factors were controlled. Model 3 quantified the impact
of medical need for care and revealed whether the effects
of sociodemographic factors and psychosocial stressors
persisted independent of medical need. Finally, Model 4
assessed the contribution of subjective health-related
factors to the explanation of frequent attendance. This
blockwise modelling allowed us to quantify the extent to
which the effect of single factors decreased by adding
further dimensions.
To identify age- and sex-specific determinants of frequent attendance, Model 4 was also calculated separately
for women and men, and for younger (18–64 years) and
older (65+ years) respondents (results not shown). For
effects that were significant for only one sex or age
group, interactions between sex/age and the respective
factor were tested for statistical significance. Moreover,
we tested if there were significant interactions between
subjective health and medical need factors. To better
illustrate the
findings,
model-based
predictive

Table 1 Sample characteristics
Sex

Age

Socioeconomic status

Migrant background

Marriage/consensual union

Source: DEGS (n = 7956)

n

% weighted

95% CI

3789

49.9

48.4

51.3

female

4167

50.1

48.7

51.6

missing

0

male

18–24

625

10.5

9.8

11.2

25–39

1432

22.8

21.6

24.0

40–54

2398

31.3

30.4

32.3

55–69

2268

22.6

21.7

23.6

70+

1233

12.8

12.1

13.5

missing

0

low

1234

19.7

18.3

21.3

medium

4728

60.3

58.8

61.8

high

1904

20.0

18.5

21.5

missing

90

no

6571

80.2

78.1

82.2

yes

1100

19.8

17.8

21.9

missing

285

yes

6283

79.6

78.3

80.9

no

1480

20.4

19.1

21.7

missing

193
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Table 2 Social and health related determinants for frequent primary care attendance: Results of binary logistic regression analyses
(average marginal effects)
Indicator

Category

Model 1

95%

CI

95%

CI

95%

CI

low

0.090

0.058 0.121 0.075

0.046

0.105 0.069

0.042

0.097 0.044

0.017

0.070

medium

0.035

0.017 0.052 0.032

0.014

0.049 0.028

0.010

0.046 0.020

0.001

0.038

Variable
Sociodemographics SES [Ref high]

Psychosocial stress

Medical need

Subjective Health

AME

Model 2

95%

CI

AME

Model 3
AME

− 0.010 0.035 0.015

Model 4
AME

Migrant background no
[Ref yes]

0.012 −0.011 0.036 0.013

−0.007 0.038 0.015

−0.007 0.038

Marriage/consensual no
union [Ref yes]

0.007 −0.014 0.029 −0.004 −0.024 0.016 −0.005 − 0.025 0.014 − 0.003 −0.023 0.016

low

0.007

−0.018 0.033 −0.009 − 0.032 0.015 − 0.016 −0.039 0.007

Unemployment [Ref yes
no]

0.027

−0.012 0.067 0.013

−0.024 0.049 0.004

−0.031 0.039

Early retirement [Ref yes
no]

0.198

0.110

0.286 0.099

0.017

0.181 0.063

−0.011 0.137

Stressful life event
[Ref no]

yes

0.061

0.040

0.082 0.031

0.011

0.052 0.023

0.003

0.042

NCDs [continuous]

count

0.028

0.023

0.034 0.019

0.013

0.025

Current depressive
symptoms [Ref no]

yes

0.047

0.006

0.088 0.017

−0.017 0.050

Self-rated health
[Ref (very) good]

moderate
or worse

0.084

0.056

Global activity
limitations [Ref no]

yes

0.024

−0.007 0.055

More likely to get
sick [Ref no]

yes

0.063

0.031

Social support [Ref
moderate/high]

0.112

0.096

Source: DEGS (n = 6730)
AME average marginal effects, CI confidence interval, SES socioeconomic status, NCDs non-communicable diseases. Boldface indicates p < 0.05

both groups, more than half of the reduction in effect
was associated with the inclusion of subjective health
status-related factors in Model 4.
Model 2 explored the effects of psychosocial stress
factors controlled for sociodemographic factors. Early retirement and stressful life events showed positive significant effects on frequent primary care attendance (Table
2). After inclusion of medical need for care and subjective health status in Models 3 and 4, the effect sizes for
stressful life events and early retirement were reduced
by 63 and 68%, respectively. In Model 4, early retirement
no longer had a significant effect, whereas the probability of frequent primary care attendance was still increased by 2.3% with the presence of stressful life events.
In Model 3, medical need (number of NCDs and
current depressive symptoms) was significantly associated with frequent attendance (Table 2). After inclusion
of subjective health status factors, current depressive
symptoms no longer had a significant effect (Model 4).
However, number of NCDs showed a more stable association with frequent attendance. After inclusion of subjective health status in the full model, the probability of
being a frequent attender was still increased by 1.9%
with each further disease. Overall, in Model 4, the effect

size reduction in comparison with Model 3 was 65% for
depressive symptoms and 33% for number of NCDs. In
the full model (Model 4), subjective health status-related
factors showed the strongest effect on frequent primary
care attendance. A moderate/worse subjective health status increased the probability of frequent primary care attendance by 8.4%. The perception of getting sick more
easily than others increased the probability of frequent
attendance by 6.3% (Table 2).
Figure 1 shows the cumulated effects for frequent
primary care attendance by SES expressed as modelbased predicted probabilities based on Model 4. On
average, 7.2% of individuals with high SES and 11.6%
with low SES were frequent attenders. These percentages
increased with each additional risk factor. Inclusion of
all significant determinants resulted in 46.0% of frequent
attenders in the low SES group and 32.6% in the high
SES group.
Analyses of interactions revealed no significant interaction effects between age and other factors on frequent
primary care attendance. In contrast, significant interaction effects were found between sex and migrant background, and sex and social support. Only women with a
migrant background were less often frequent attenders

Luppa et al. BMC Family Practice

(2020) 21:10

Page 6 of 10

Fig. 1 Cumulated effects on the frequent use of primary care by socioeconomic status (SES) (model-based predictions in %). Source:
DEGS (n = 6730)

than women without a migrant background (modelbased predictions: 6.7% vs. 10.6%). Only men with low
social support were less often frequent attenders than
men with moderate or high social support (model-based
predictions: 5.7% vs. 9.3%). A significant interaction effect on frequent primary care attendance was also found
between number of NCDs and subjective health status
(Fig. 2); the lower the number of NCDs, the higher the

effect of subjective health status on frequent primary
care attendance. In cases of no or few NCDs, frequent
attendance was clearly associated with subjective health
status. This effect vanishes with number of NCDs. For
example, about one-third of the individuals with six
NCDs were classified as frequent attenders independent
of subjective health status (Fig. 2). Comparable results
were found for the interaction of number of NCDs and

Fig. 2 Frequent primary care attenders (FA) by number of non-communicable diseases and self-rated health (model-based predictions in %).
Source: DEGS (n = 6730)
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the perception of getting sick more easily than others
(results not shown).

Discussion
This study aimed to identify factors associated with frequent primary care attendance in the German healthcare
system. Based on DEGS data, representative statements
can be made about health status, health behaviour and
health service use in the German population. In the
present study, we defined the 10% of patients with the
highest number of GP visits in the preceding 12 months
as frequent attenders. Previous studies showed that a
cut-off of 90% better discriminated frequent attenders
and ‘normal’ users than other quantiles (e.g. 75%) and
support the 90th percentile as an adequate definition of
frequent attendance [37, 38]. It is also recommended to
stratify such a definition by age and sex to achieve sufficient specificity and sensitivity of the measurement [4,
37]. According to a recent review, studies with case definitions based on absolute thresholds show rates of FAs
between 14 and 33% [28]. It can therefore be considered
as a disadvantage of the proportional approach that only
part of the phenomenon that causes an increased GP
workload is covered [28]. However, there are hardly any
reasonable criteria for defining FAs based on absolute
thresholds that could be applied to different settings and
countries. Thus, the use of proportional criteria makes it
possible to standardize research on frequent attendance
[4, 38]. Like other proportional definitions that are used
for international comparisons (such as the relative definition of income poverty), proportional thresholds better
allow for comparisons across studies and countries.
Morbidity and subjective health status

In general, the present study showed strong associations
between frequent primary care attendance and medical
need for care. In particular, the number of NCDs was
strongly associated with frequent attendance. Similar results were found in systematic reviews conducted by
Vedsted and Christensen [5] and Welzel et al. [28]. Both
reviews reported positive associations between severity
of physical disorders and multimorbidity and frequent
attendance. Moreover, current German studies have
consistently shown that frequent attenders suffer from
chronic conditions, severe illnesses or multimorbidity
more often than non-frequent attenders [21, 52, 53]. In
particular, chronic conditions such as osteoarthritis,
rheumatoid arthritis and other diseases of the musculoskeletal system, respiratory diseases, migraine and back
pain were associated with frequent attendance [4, 5].
Van den Bussche et al. (2016) analysed claims data for a
German statutory health insurance company and reported 27 chronic conditions in persons aged ≥65 years
that doubled the risk for frequent attendance [21].
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Subjective health status-related factors also had strong
effects on frequent attendance that were independent
from medical need for care. In particular, moderate or
poor self-rated health status and the perception of getting sick more easily than others increased the risk for
frequent attendance by 8 and 6%, respectively., We
found only few previous studies that have assessed these
factors [32, 52, 54]. These have consistently shown a
clear positive association between subjective health status and frequent attendance. This is underpinned by a
recent concept analyses that identified low self-rated
health and poor quality of life as defining attributes of
FAs in primary care. Higher risks for frequent attendance have as well been reported for individuals with
mental health problems or psychological distress [5, 21,
55–57], somatisation [25, 26], depressive symptoms [55,
58] and increased anxiety levels [23, 29], which are often
strongly associated with a poor self-rated health status
[59, 60]. In our study, depressive symptoms (as assessed
by the PHQ-8) no longer showed a significant effect
after inclusion of subjective health status-related factors.
Other studies have also questioned the effect of mental
health problems on frequent attendance, suggesting an
overestimation of this effect and noting the advice in
medical guidelines relating to regular physician visits as
a mediating factor [4]. The present analysis highlighted
the importance of further research on frequent attendance considering the interplay between somatic conditions, mental health problems and subjective health
status-related factors. This was also underlined by the
findings of the interaction analyses showing that the association between subjective health-related factors and
frequent attendance depend on the degree of medical
need (here number of NCDs).

Sociodemographic variables and psychosocial stress

Compared with health-related variables, sociodemographic and psychosocial factors showed less impact
on frequent attendance and are only partially healthindependent determinants of frequent GP use. We
found significant effects on frequent attendance only
for low SES and presence of at least one stressful life
event in the preceding 12 months (Models 1–4). The
effect of low SES on frequent primary care attendance, even when health-related variables and morbidity were controlled, can be consistently seen in
previous studies [61, 62]. Correspondingly, specialised
care is more often observed in higher SES groups
[61]. Moreover, the present study provided no evidence to support the hypothesis that frequent attendance was associated with loneliness and old age.
Although we did not directly measure loneliness, social support as a proxy showed no impact on frequent
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attendance. Finally, the interaction analyses did not
show any evidence for age-specific effects and rather
weak evidence for sex-specific effects.
Strengths and weaknesses

The DEGS study was designed to provide representative
statements of the health status, health behaviour and use
of medical care for the German population aged 18–79
years, and allows analyses of time trends in population
health. Bias resulting from selective participation of
healthier persons, which is a known concern for
population-based surveys, might have led to an underestimation of the overall prevalence of chronic diseases
compared with results from claims data. In addition,
persons unable to provide written consent and those
with significant language barriers were excluded from
participation in the DEGS study. When interpreting the
results it should be borne in mind that the data on GP
contacts are based on self-reported data that may be
prone to recall bias [63, 64]. However, there is some evidence showing that there is considerable correspondence
between self-reported data and accounting data when it
comes to the utilization prevalence [65]. Nevertheless, it
should be considered that self-reported GP contacts are
rather a rough approximation to the actual level of GPpatient contacts and that a proportional definition of frequency attenders is not an exact definition of this group.
To ensure that estimates derived from the DEGS study
are representative at the national level, weighting factors
were applied. Furthermore, the DEGS has a crosssectional design and identified associations should not
be mistaken for causal relationships.

Conclusions
According to the findings of the present study, frequent
use of GPs is mainly associated with health-related
factors, which can be influenced to a certain extent by
the health care system. Thus, solutions should be sought
that focus on improvement of health care rather than
economic disincentives. Approaches such as copayments aimed at lowering the use of services have not
proven to lead to the desired outcomes [66]. In the case
of chronic diseases, for example, the quality of care can
be a critical factor. Future research should focus on finding out which improvements would be promising in
order to diminish frequent attendance (e.g. coordination
of care). Furthermore, the influence of stressful life
events indicates that it is important for people in difficult life situations to have a specialized psychosocial
care. Moreover, the positive association between a low
self-rated health and frequent attendance suggests that
in primary care a focus on the preservation of the quality
of life of persons with NCDs may be another promising
approach to reduce frequent attendance. A useful
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objective of further studies could therefore be to investigate whether frequent attendance in chronically ill persons is lower if a certain degree of functionality and
quality of life is maintained for as long as possible. Finally, it should be noted that frequent primary care attendance occurs in a multicomplex context. It is based
on underlying somatic diseases as well as psychological
complaints and the characteristics of the healthcare system. The present study only partially addressed these
interdependencies. Therefore, further research is needed
to clarify moderating and mediating factors contributing
to high use of primary care services. In particular, studies with a longitudinal design may help to better identify
causes of frequent attendance.
Abbreviations
AME: Average marginal effects; APM: Adjusted predictions at representative
values; DEGS: German Health Interview and Examination Survey for Adults;
GNHIES98: German National Health Interview and Examination Survey 1998;
GP: General practitioner; NCDs: Non-communicable diseases; PHQ 8: Patient
Health Questionnaire - 8; SES: Socio-economic status
Acknowledgements
We specifically thank the study teams for their excellent work and great
commitment during three years of data collection. Above all, we wish to
thank all the DEGS study participants.
Authors’ contributions
AR, SRH, FP supervised the analyses and the writing of the manuscript. AR,
JG, FP conceptualized the analyses. JG, AR cleaned and processed the data.
JG, AR, FP analysed the data. All authors discussed and interpreted the
results. ML, AR wrote the final manuscript. JG, FP, SRH revised preliminary
versions of the manuscript and contributed to the revisions. All authors
provided specific knowledge and contributed to the conceptualization as
well as to the writing of the final manuscript. All authors discussed and
revised the manuscript after peer review. All authors read and approved the
final manuscript.
Funding
The DEGS study is done by the Robert Koch Institute as part of the Federal
Health Monitoring in Germany on behalf of the Federal Ministry of Health.
The ministry finances the Robert Koch Institute and gives substantial funds
for the Federal Health Monitoring. Two of the authors are/were employees
of the RKI. No one of the authors received specific funding for this work. The
funders had no role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.
Availability of data and materials
The ‘Health Monitoring’ Research Data Centre at the Robert Koch Institute
(RKI) is accredited by the German Data Forum according to uniform and
transparent standards (http://www.ratswd.de/en/data-infrastructure/rdc). The
DEGS data set is freely accessible on application to interested scientists as de
facto anonymized data for scientific secondary analysis. More detailed
information on access, application forms and guidelines can be obtained
from datennutzung@rki.de.
Ethics approval and consent to participate
The DEGS study protocol was consented with the Federal and State
Commissioners for Data Protection and approved by the CharitéUniversitätsmedizin Berlin ethics committee in September 2008 (No. EA2/
047/08). Participants provided written informed consent prior to the
interview and examination.
Consent for publication
Not applicable.

Luppa et al. BMC Family Practice

(2020) 21:10

Competing interests
The authors declare that they have no competing interests.
Author details
1
Institute of Social Medicine, Occupational Health and Public Health,
University of Leipzig, Leipzig, Germany. 2Department of Epidemiology and
Health Monitoring, Robert Koch Institute, Berlin, Germany. 3Department of
General Practice, Medical Faculty, University of Leipzig, Leipzig, Germany.
Received: 14 May 2019 Accepted: 8 January 2020

References
1. Kleinert S, Horton R. Health in Europe - successes, failures, and new
challenges. Lancet. 2013;381(9872):1073–4.
2. Koch K, Miksch A, Schurmann C, Joos S, Sawicki PT. The German health care
system in international comparison: the primary care physicians'
perspective. Dtsch Arztebl Int. 2011;108(15):255–61.
3. Gill D, Sharpe M. Frequent consulters in general practice: a systematic
review of studies of prevalence, associations and outcome. J Psychosom
Res. 1999;47(2):115–30.
4. Luciano JV, Fernández A, Pinto-Meza A, Luján L, Bellón JA, García-Campayo
J, Peñarrubia MT, Fernández R, Sanavia M, Blanco ME, et al. Frequent
attendance in primary care: comparison and implications of different
definitions. Br J Gen Pract. 2010;60(571):49–55.
5. Vedsted P, Christensen MB. Frequent attenders in general practice care: a
literature review with special reference to methodological considerations.
Public Health. 2005;119(2):118–37.
6. Van Den Bussche H, Niemann D, Kaduszkiewicz H, Schäfer I, Koller D,
Hansen H, Scherer M, Glaeske G, Schön G. Which chronic diseases are
associated with frequent attending of ambulatory medical care in the
elderly population in Germany? - a study based on statutory health
insurance data. Z Evid Fortbild Qual Gesundhwes. 2013;107(7):442–50.
7. Mangiapane S, Hanglberger D, von Stillfried D: Verwirrung um Arztkontakte - Wie
oft gehen die Deutschen tatsächlich zum Arzt? [http://www.versorgungsatlas.de/
fileadmin/pdf/Statement_Arztkontakte.pdf. Accessed 08 May 2019].
8. Schrire S. Frequent attenders--a review. Fam Pract. 1986;3(4):272–5.
9. Browne GB, Humphrey B, Pallister R, Browne JA, Shetzer L. Prevalence and
characteristics of frequent attenders in a prepaid Canadian family practice. J
Fam Pract. 1982;14(1):63–71.
10. Heywood PL, Blackie GC, Cameron IH, Dowell AC. An assessment of the
attributes of frequent attenders to general practice. Fam Pract. 1998;
15(3):198–204.
11. Smits FT, Brouwer HJ, Zwinderman AH, Mohrs J, Smeets HM, Bosmans
JE, Schene AH, Van Weert HC, ter Riet G. Morbidity and doctor
characteristics only partly explain the substantial healthcare
expenditures of frequent attenders: a record linkage study between
patient data and reimbursements data. BMC Fam Pract. 2013;14(138).
https://doi.org/10.1186/1471-2296-14-138.
12. Morriss R, Kai J, Atha C, Avery A, Bayes S, Franklin M, George T, James M,
Malins S, McDonald R, et al. Persistent frequent attenders in primary care:
costs, reasons for attendance, organisation of care and potential for
cognitive behavioural therapeutic intervention. BMC Fam Pract. 2012;13(39).
https://doi.org/10.1186/1471-2296-13-39.
13. Roos NP, Shapiro E, Tate R. Does a small minority of elderly account for a
majority of health care expenditures? A sixteen-year perspective. Milbank Q.
1989;67(3–4):347–69.
14. Scaife B, Gill PS, Heywood PL, Neal RD. Socio-economic characteristics of
adult frequent attenders in general practice: secondary analysis of data. Fam
Pract. 2000;17(4):298–304.
15. Robles R, Gili M, Gelabert J, Liuii M, Bestard F, Vicens C, Bauzá N, Roca M.
Sociodemographic and psychopathological features of frequent attenders
in primary care. Actas Esp Psiquiatr. 2009;37(6):320–5.
16. Smits FT, Brouwer HJ, ter Riet G, van Weert HC. Epidemiology of frequent
attenders: a 3-year historic cohort study comparing attendance, morbidity
and prescriptions of one-year and persistent frequent attenders. BMC Public
Health. 2009;9(36). https://doi.org/10.1186/1471-2458-9-36.
17. Diaz E, Gimeno-Feliu LA, Calderon-Larranaga A, Prados-Torres A. Frequent
attenders in general practice and immigrant status in Norway: a nationwide
cross-sectional study. Scand J Prim Health Care. 2014;32(4):232–40.

Page 9 of 10

18. Westhead JN. Frequent attenders in general practice: medical, psychological
and social characteristics. J R Coll Gen Pract. 1985;35(276):337–40.
19. Bergh H, Baigi A, Marklund B. Consultations for injuries by frequent
attenders are found to be medically appropriate from general practitioners'
perspective. Scand J Public Health. 2005;33(3):228–32.
20. Baez K, Aiarzaguena JM, Grandes G, Pedrero E, Aranguren J, Retolaza A.
Understanding patient-initiated frequent attendance in primary care: a casecontrol study. Br J Gen Pract. 1998;48(437):1824–7.
21. van den Bussche H, Kaduszkiewicz H, Schafer I, Koller D, Hansen H, Scherer M,
Schon G. Overutilization of ambulatory medical care in the elderly German
population?--An empirical study based on national insurance claims data and
a review of foreign studies. BMC Health Serv Res. 2016;16(129). https://doi.org/
10.1186/s12913-016-1357-y.
22. Luppa M, Sikorski C, Motzek T, Konnopka A, König HH, Riedel-Heller SG.
Health service utilization and costs of depressive symptoms in late life - a
systematic review. Curr Pharm Des. 2012;18(36):5936–57.
23. Dwamena FC, Lyles JS, Frankel RM, Smith RC. In their own words:
Qualitative study of high-utilising primary care patients with medically
unexplained symptoms. BMC Fam Pract. 2009;10(67). https://doi.org/10.
1186/1471-2296-10-67.
24. Katon W, Von Korff M, Lin E, Lipscomb P, Russo J, Wagner E, Polk E.
Distressed high utilizers of medical care. DSM-III-R diagnoses and treatment
needs. Gen Hosp Psychiatry. 1990;12(6):355–62.
25. Karlsson H, Lehtinen V, Joukamaa M. Frequent attenders of finnish public
primary health care: Sociodemographic characteristics and physical
morbidity. Fam Pract. 1994;11(4):424–30.
26. Norton J, David M, De Roquefeuil G, Boulenger JP, Car J, Ritchie K, Mann A.
Frequent attendance in family practice and common mental disorders in an
open access health care system. J Psychosom Res. 2012;72(6):413–8.
27. Luppa M, Heinrich S, Matschinger H, Sandholzer H, Angermeyer MC, König
HH, Riedel-Heller SG. Direct costs associated with depression in old age in
Germany. J Affect Disord. 2008;105(1–3):195–204.
28. Welzel FD, Stein J, Hajek A, König HH, Riedel-Heller SG. Frequent attenders
in late life in primary care: a systematic review of European studies. BMC
Fam Pract. 2017;18(104). https://doi.org/10.1186/s12875-017-0700-7.
29. Smits FT, Brouwer HJ, Zwinderman AH, Mohrs J, Schene AH, van Weert
HCPM, ter Riet G. Why do they keep coming back? Psychosocial etiology of
persistence of frequent attendance in primary care: a prospective cohort
study. J Psychosom Res. 2014;77(6):492–503.
30. Gili M, Luciano JV, Serrano MJ, Jiménez R, Bauza N, Roca M. Mental
disorders among frequent attenders in primary care: a comparison with
routine attenders. J Nerv and Ment Dis. 2011;199(10):744–9.
31. Hauswaldt J, Hummers-Pradier E, Junius-Walker U. Health service use
among patients with chronic or multiple illnesses, and frequent attenders.
Dtsch Arztebl International. 2012;109(47):814–20.
32. Hadwiger M, König H-H, Hajek A. Determinants of frequent attendance of
outpatient physicians: a longitudinal analysis using the German socioeconomic panel (GSOEP). Int J Environ Res Public Health. 2019;16(9):1553.
33. Scheidt-Nave C, Kamtsiuris P, Gößwald A, Hölling H, Lange M, Busch
AM, Dahm S, Dölle R, Ellert U, Fuchs J, et al. German Health Interview
and Examination Survey for Adults (DEGS) – design, objectives and
implementation of the first data collection wave. BMC Public Health.
2012;12(730). https://doi.org/10.1186/1471-2458-12-730.
34. Kamtsiuris P, Lange M, Hoffmann R, Schaffrath Rosario A, Dahm S, Kurth BM. The first wave of the German Health Interview and Examination Survey
for Adults (DEGS1). Sample design, response, weighting and
representativeness. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2013;56(5/6):620–30 (English version).
35. Gößwald A, Lange M, Dölle R, Hölling H. The first wave of the German
Health Interview and Examination Survey for Adults (DEGS1). Participant
recruitment, fieldwork, and quality management. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2013;56(5/6):620–30 (English
version).
36. Rattay P, Butschalowsky H, Rommel A, Prutz F, Jordan S, Nowossadeck E,
Domanska O, Kamtsiuris P. Utilization of outpatient and inpatient health
services in Germany: results of the German health interview and
examination survey for adults (DEGS1). Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2013;56(5–6):832–44.
37. Smits FTM, Wittkampf KA, Schene AH, Bindels PJE, Van Weert HCPM.
Interventions on frequent attenders in primary care: a systematic literature
review. Scand J Prim Health Care. 2008;26(2):111–6.

Luppa et al. BMC Family Practice

(2020) 21:10

38. Smits FTM, Mohrs JJ, Beem EE, Bindels PJE, Van Weert HCPM. Defining
frequent attendance in general practice. BMC Fam Pract. 2008;9. https://doi.
org/10.1186/1471-2296-9-21.
39. Lampert T, Kroll LE, Muters S, Stolzenberg H. Messung des
sozioökonomischen Status in der Studie "Gesundheit in Deutschland
aktuell" (GEDA). Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2013;56(1):131–43.
40. Rommel A, Saß A-C, Born S, Ellert U. Die gesundheitliche Lage von
Menschen mit Migrationshintergrund und die Bedeutung des
sozioökonomischen Status. Bundesgesundheitsbl Gesundheitsforsch
Gesundheitsschutz. 2015;58(6):543–52.
41. Saß A-C, Grüne B, Brettschneider A-K, Rommel A, Razum O, Ellert U.
Beteiligung von Menschen mit Migrationshintergrund an
Gesundheitssurveys des Robert Koch-Instituts. BundesgesundheitsblattGesundheitsforschung-Gesundheitsschutz. 2015;58(6):533–42.
42. Dalgard OS, Dowrick C, Lehtinen V, Vazquez-Barquero JL, Casey P, Wilkinson
G, Ayuso-Mateos JL, Page H, Dunn G, Group O. Negative life events, social
support and gender difference in depression: a multinational community
survey with data from the ODIN study. Soc Psychiatry Psychiatr Epidemiol.
2006;41(6):444–51.
43. European Community Health Indicators Monitoring (ECHIM): ECHI indicator
development and documentation. Joint Action for ECHIM Final Report Part
II. Bilthoven: National Institute for Public Health and the Environment
(RIVM); 2012.
44. Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT, Mokdad AH. The PHQ8 as a measure of current depression in the general population. J Affect
Disord. 2009;114(1–3):163–73.
45. Martin A, Rief W, Klaiberg A, Braehler E. Validity of the brief patient health
questionnaire mood scale (PHQ-9) in the general population. Gen Hosp
Psychiatry. 2006;28(1):71–7.
46. Lowe B, Spitzer RL, Grafe K, Kroenke K, Quenter A, Zipfel S, Buchholz C,
Witte S, Herzog W. Comparative validity of three screening questionnaires
for DSM-IV depressive disorders and physicians' diagnoses. J Affect Disord.
2004;78(2):131–40.
47. Verschuuren M, Gissler M, Kilpelainen K, Tuomi-Nikula A, Sihvonen AP,
Thelen J, Gaidelyte R, Ghirini S, Kirsch N, Prochorskas R. Public health
indicators for the EU: the joint action for ECHIM (European Community
health indicators & monitoring). Arch Public Health. 2013;71(12). https://doi.
org/10.1186/0778-7367-71-12.
48. Krämer L: Health belief model [https://m.portal.hogrefe.com/dorsch/healthbelief-model/. Accessed 08 May 2019].
49. Brzoska P, Sauzet O, Breckenkamp J. Unobserved heterogeneity and the
comparison of coefficients across nested logistic regression models: how to
avoid comparing apples and oranges. Int J Public Health. 2017;62(4):517–20.
50. Best H, Wolf C. Modellvergleich und Ergebnisinterpretation in Logit- und
Probit-Regressionen. KZfSS Kölner Zeitschrift für Soziologie und
Sozialpsychologie. 2012;64(2):377–95.
51. Williams R. Using the margins command to estimate and interpret adjusted
predictions and marginal effects. Stata J. 2012;12(2):308–31.
52. Hajek A, König HH. Which factors lead to frequent attendance in the
outpatient sector among individuals in the second half of life? Evidence
from a population-based longitudinal study in Germany. BMC Health Serv
Res. 2018;18(673). https://doi.org/10.1186/s12913-018-3487-x.
53. Dinkel A, Schneider A, Schmutzer G, Brahler E, Hauser W. Family physicianpatient relationship and frequent attendance of primary and specialist
health care: results from a German population-based cohort study. Patient
Educ Couns. 2016;99(7):1213–9.
54. Fried LP, Ferrucci L, Darer J, Williamson JD, Anderson G. Untangling the
concepts of disability, frailty, and comorbidity: implications for improved
targeting and care. J Gerontol A Biol Sci Med Sci. 2004;59(3):255–63.
55. Scherer M, Himmel W, Kochen MM, Koschack J, Ahrens D, Chenot JF,
Simmenroth-Nayda A, Herrmann-Lingen C. Psychosocial determinants for
frequent primary health care utilisation in patients with heart failure.
Psychosoc Med. 2008;5(Doc02). https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2736514/.
56. Menchetti M, Cevenini N, De Ronchi D, Quartesan R, Berardi D. Depression
and frequent attendance in elderly primary care patients. Gen Hosp
Psychiatry. 2006;28(2):119–24.
57. Sheehan B, Bass C, Briggs R, Jacoby R. Somatization among older primary
care attenders. Psychol Med. 2003;33(5):867–77.

Page 10 of 10

58. Gilleard CJ, Francis V, Brown M. Frequent attendance in primary care
amongst older patients. Aging Ment Health. 1998;2(3):194–8.
59. Ambresin G, Chondros P, Dowrick C, Herrman H, Gunn JM. Self-rated health
and long-term prognosis of depression. Ann Fam Med. 2014;12(1):57–65.
60. Millán-Calenti JC, Sánchez A, Lorenzo T, Maseda A. Depressive symptoms
and other factors associated with poor self-rated health in the elderly:
gender differences. Geriatr Gerontol Int. 2012;12(2):198–206.
61. Hoebel J, Rattay P, Prutz F, Rommel A, Lampert T. Socioeconomic status and use
of outpatient medical care: the case of Germany. PLoS One. 2016;11(5):e0155982.
62. Klein J, Hofreuter-Gätgens K, von dem Knesebeck O. Socioeconomic
Status and the Utilization of Health Services in Germany: A Systematic
Review. In: Janssen C, Swart E, von Lengerke T, editors. Health Care
Utilization in Germany: Theory, Methodology, and Results. New York,
NY: Springer; 2014. p. 117–43.
63. Bhandari A, Wagner T. Self-reported utilization of health care services:
improving measurement and accuracy. Med Care Res Rev. 2006;63(2):217–35.
64. Swart E. The prevalence of medical services use: How comparable are
the results of large-scale population surveys in Germany? Psychosoc
Med. 2012;9:Doc10.
65. Peersman W, Pasteels I, Cambier D, De Maeseneer J, Willems S. Validity of
self-reported utilization of physician services: a population study. Eur J Pub
Health. 2014;24(1):91–7.
66. Rückert I-M, Böcken J, Mielck A. Are German patients burdened by the
practice charge for physician visits ('Praxisgebuehr')? A cross sectional
analysis of socio-economic and health related factors. BMC Health Serv Res.
2008;8(1):232.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

