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Abstract

Background

One significant health policy challenge in many European countries at present is developing
strategies to deal with the increase in patient attendance at Out-of-Hours care (OOHC),
whether this is at OOHC-Centres in primary care settings or hospital emergency depart-
ments (ED). FAs (FAs) presenting in OOHC are a known challenge and previous studies
have shown that FAs present more often with psychological problems and psychiatric
comorbidities rather than severe physical complaints. FAs may be also contributing to the
rising workload in OOHC-Centres in primary care. The aim of this study was to determine
attendance frequencies and health problem presentation patterns for patients with and with-
out somatoform disorders (ICD-10 F45 diagnoses) in OOHC-Centres in primary care. Some
of these somatoform disorders may have a psychiatric character. Moreover, we wanted to
compare health care utilization patterns (pharmacotherapy and hospitalizations) between
these patients groups.

Methods

Routine OOHC data from a large German statutory health insurance company in the federal
state of Baden-Wuerttemberg were evaluated. 3,813,398 health insured persons were
included in the data set from 2014. The data were initially made available for our study
group in order to evaluate a comprehensive evaluation programme in German primary care,
the “Hausarztzentrierte Versorgung” (HZV), loosely translated as “family doctor coordinated
care”. We used the ICD-10 codes F45.0-F45.9 in regular care to identify patients with soma-
toform disorders and compared their health care utilization patterns (attendance rates, diag-
noses, prescriptions, hospitalization rates) in OOHC to patients without somatoform
disorders. Attendance rates were calculated with multivariable regression models in order to
adjust for age, gender, comorbidities and for participation in the HZV intervention.
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BDS, Bodily Distress Syndrome; ED, Emergency
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symptoms; HZV, Hausarztzentrierte Versorgung;
ICD-10, International Statistical Classification of
Diseases and related health problems 10th
Revision; MUS, Medically Unexplained Symptoms;
OOHC, Out-of-Hours Care; SSD, Somatic
Symptom Disorder; WHO, World Health
Organisation.

Results

350,528 patients (9.2%) of the 3,813,398 insured persons had an F45-diagnosis. In compar-
ison with the whole study-sample, patients with an F45-diagnosis were on average seven
years older (51.7 vs. 44.0 years; p<0,0001) and the percentage of women was significantly
higher (70.1% vs 53.3%; p<0,0001). In OOHC, as opposed to normal office hours, the
adjusted rate of patients with an F45-diagnosis was 60.6% higher (adjusted for age, gender
and co-morbidity) than in the general study-sample. Accordingly, in OOHC, prescriptions for
antidepressants, hypnotics, anxiolytics but also opioids were significantly higher than in the
general study population i.e. those without F45- diagnoses. However, an F45 diagnosis was
only made in 3.45% of all F45 patients seen in OOHC in 2014.

Conclusions

Patients with somatoform disorders were more FAs in both regular office hours and in
OOHC in primary care settings. In OOHC, they are normally not identified as such because
the somatoform illness is secondary to other acutely presenting symptoms such as pain.
While it is acknowledged that it is difficult to make an exact diagnosis in this complex group
of somatoform disorders in an OOHC setting, it is still important to develop continuing edu-
cation programmes for medical staff working in OOHC, to support effective recognition and
response to the specific needs of this complex patient group.

Introduction

In Europe the increasing numbers of patients presenting in an Emergency Department (ED)
or in Out-of-Hours care (OOHC) centres [1-4] are causing problems associated with over-
crowding, particularly delays in receiving timely medical care. Dealing with the consequences
of overcrowding is also an on-going challenge for the doctors on duty [5].

Additionally, a known challenge complicating this issue is the phenomenon of frequent
attenders (FAs) presenting in OOHC. There is no standard definition for frequent attendance.
In the study of Jacob et al. FAs are defined as attending an ED or OOHC 5 or more times
per year. In other studies, moderately FAs are defined as visiting an ED or OOHC between
5-20 times per year, and extremely FAs are defined as visiting an ED or OOHC more than
20 times per year [6,7]. Data from currently available studies on presentation rates for FAs in
OOHC is variable. FAs comprise between 7.7% and 20.1% of OOHC patients depending on
the setting and country. Sociodemographic characteristics such as social deprivation or low
income are factors that have been linked to frequent attendance in OOHC [6,8,9]. Infants and
elderly patients are also more likely to be FAs in OOHC. In addition, in some studies, patients
with chronic diseases and those suffering from psychiatric disorders, in particular depressions
have been identified as frequent or very FAs both in primary care in general and in OOHC
care [9-13]. Moreover, FAs with chronic diseases presenting at an OOHC-centre often addi-
tionally suffer from major depression. Such additional mental disorders are underreported in
OOHC [14].

Patients with somatoform disorders (ICD-10 codes F45.0-F45.9) provide a particular chal-
lenge in OOHC care. These disorders are characterized by significant distress or functional
impairment associated with one or more somatic symptoms or fear of a serious illness in the
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absence of somatic symptoms. Diagnosing their (often somatic) complaints for the attending
physician can be difficult because of uncertainties involved [15]. Different definitions for simi-
lar symptom entities have been developed including: persistent medically unexplained symp-
toms (MUS), functional somatic symptoms (FSS), bodily distress syndromes (BDS) or somatic
symptom disorder (SSD) [16-18]. Previous studies have investigated the diagnoses potentially
associated with somatoform disorders in combination with other factors such as treatment
options and the health care utilization for all health care problems in this complex patient
group as well as their associated health care costs [19,20].

Nevertheless, little published research is available on attendance patterns for patients with
somatoform disorders and their health problem presentation patterns in OOHC in primary
care settings.

The intention of this retrospective study was to examine medical diagnoses of patients with
somatoform disorders based on data from the “Allgemeine Ortskrankenkasse—Baden-Wirt-
temberg” (AOK-BW), a large state health insurance company in Germany. Germany wide,
26.29 million people (36.2% of the general population) have insurance by the AOK and in the
state of Baden-Wuerttemberg this is currently 4.3 million people. Germany has a policy of uni-
versal health coverage. Health insurance is compulsory either through statutory or private
health insurance. State health insurance companies provide health cover for 72.76 million peo-
ple. A further 8.77 million inhabitants with high income (above 59,400 € per year or self-
employed persons) are insured by private health insurance companies [21-23].

The aim of this study was to determine attendance frequencies and health problem presen-
tation patterns for patients with and without somatoform disorders in OOHC-Centres in pri-
mary care. Moreover, we wanted to compare health care utilization patterns
(pharmacotherapy and hospitalizations) between these patients groups.

Methods

Data for this study were supplied by the AOK state health insurance company Baden-
Wouerttemberg, Germany. These data were analyzed cross sectionally in order to determine
presentation patterns of patients both with and without somatoform disorders. The eligible
study population consisted of 3.81 million insured individuals. The observation period was
from 1* January 2014 to 31** December 2014.

The data were initially made available for our study group in order to evaluate a compre-
hensive evaluation programme in German primary care, the Hausarztzentrierte Versorgung
(HZV), loosely translated as “family doctor coordinated care”. The HZV is a programme
encouraging patients to enroll with a family doctor pursuant to Section 73b, Volume V of the
German Social Security Code. It came into effect in Baden-Wuerttemberg on July 1st, 2008.
The HZV is aimed at enhancing health care for patients with chronic diseases and complex
health care needs e. g., those requiring long term care. This complex intervention, which is vol-
untary for both family doctors and patients, aims to strengthen the coordination role of family
practitioners. As a result, this intervention is believed to increase the quality of medical health
care for participating patients and, ideally, to be more cost effective. The details of this inter-
vention are described elsewhere [24,25]. For this study, we did not focus on patients enrolled
in the HZV intervention, but were able to use these data to analyse attendance patterns for
patients with somatoform disorders and their presentation patterns at OOHC in primary care.
OOHC is defined as care during out-of-hours periods where regular medical ambulatory ser-
vices are not available. In Germany these periods extend from 7:00 p.m. to 7:00 a.m. on Mon-
day, Tuesday and Thursday, and from 2:00 p.m. to 7:00 a.m. on Wednesday and Friday and
also on weekends and public holidays. Since introduction of the national emergency number
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116117 in 2015 the OOHC periods were adopted in all federal states of Germany. In 2012
about 15% patients walked in an OOHC center without an appointment. New evaluations
after the introduction of the national emergency number focusing on that percentage are not
yet available [26].

The AOK granted additional permission for the data analysis carried out within this study.

Within the dataset, a specific reimbursement code (particular accounting digits for OOHC
services) was used to unambiguously identify health care utilization in OOHC-centres. The
ICD-10 codes F45.0-F45.9 [27] were used to identify patients with somatoform disorders. Data
on referrals to hospital were also available within the data set. Moreover, due to the central
pharmaceutical numbers (“Pharmazentralnummer”, PZN) that can be mapped on the ATC
(Anatomical Therapeutic Chemical) classification, we were unambiguously able to determine
which medications and active pharmaceutical ingredients were prescribed in OOHC.

Moreover, age and gender was available for every patient within the dataset. Based on the
ICD-10, it was possible to determine the Charlson-Index in order to approximate patients’
comorbidity. There are particular diagnoses corresponding to more severe conditions. Values
between 1 and 6 are assigned for those diagnoses. Finally, a summary score is determined for
each individual. The Charlson Index is a way of adding up chronic conditions and incorporat-
ing a severity level. Patients” Charlson Index was derived based on ICD-10 diagnoses: 17
chronic conditions are weighted by severity, and the weighs of these conditions are added for a
summary score of comorbid chronic conditions (range = 0-30). The underlying calculus is
described in detail elsewhere [28].

In order to calculate adjusted attendance rates we performed multivariable regression anal-
yses with regard to patients’ age, gender, comorbidity and participation in the HZV interven-
tion (0 = no, 1 = yes). Moreover, we accounted for the hierarchical design of the sample, where
patients (level 1) are clustered in OOHC centres (level 2).

Data storage and extraction were performed with MySQL Community Server x64 (Oracle
Corporation, Redwood Shores, CA, USA).

In order to calculate frequencies, rates and percentages we used SAS PROC SQL. For the
multivariable analyses, we used SAS PROC GENMOD [29] (SAS 9.4 x64, SAS Institute Inc.,
Cary, NC, USA).

For all analyses, results were considered statistically significant if the p value was 0.05 or
less.

Ethical approval for the study was given by the University Hospital Heidelberg Ethics Com-
mittee (No. S-359/2013). Patients of the study could not be informed and involved because we
obtained pseudonymized data. Since there was no information about patient names, dates of
birth or patient residences, the responsible ethics committee had no concerns at all to use
these data without informed consent for study purposes.

Results

3.81 million insured persons were evaluated in the observation period from 1** January 2014 to
31°* December 2014, both during normal office hours and in OOHC in primary care settings.
350,528 (9.2%) of them had a F45-diagnosis of somatoform disorders. Nearly 37% of the
F45-diagnoses were coded with “Somatoform Disorder, unspecified”. The distribution of all
F45 codes is presented in Fig 1.

Patients with somatoform disorders were on average seven years older and the percentage
of female patients was significantly higher in comparison to the study population without
somatoform disorders (70.1% vs 53.3%; p<0.0001). The patient characteristics are shown in
Table 1.
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F45.9: Somatoform Disorder, unspecified
F45.8: Other Somatoform Disorders

F45.4: Persistent Somatoform Pain Disorder
F45.3: Somatoform Autonomic Dysfunction

F45.2: Hypochondriacal Disorders

Health Problem

F45.1: Undifferentiated Somatoform Disorder

F45.0: Somatisation Disorder
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Percentage

30
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Fig 1. Recorded somatoform disorders F45.

https://doi.org/10.1371/journal.pone.0202546.9001

The adjusted attendance rate for patients suffering from somatoform disorders was 60.1%
higher in OOHC than patients without somatoform disorders (contacts per 100 patients per
year: 39.5 vs 24.6; p<0.0001). Moreover, the overall comorbidity and being female were posi-
tively associated with OOHC contacts, whereas patients’ age and taking part in the GP centred
program were not relevantly associated with OOHC contacts. Interestingly, patients with a
known F45-diagnosis from regular office hours care that attended an OOHC-centre were
identified by the physicians on duty in only 3.45% of cases.

Table 2 shows the relative difference of contacts between patients with an F45-Diagnosis
and those without stratified by the number of contacts in OOHC. For patients with five and

more contacts the difference was more

than 50%.

For patients with an F45 diagnosis, we observed significantly more generalized anxiety
(1.10% vs 0.22%) and depressive disorders (0.81% vs 0.26%). An adjusted odds ratio of more
than 4.6 for anxiety disorders is considerable. Back pain was the most frequent pain symptom
in the general study population but it was significantly more frequent in patients with an F45

Table 1. Patient characteristics.

F45-Patients Non-F45-Patients P-Value
(n = 350,528) (n = 3,462,870)
Age (Mean + SD) 51.73 £ 19.94 43.26 +£24.63 <0.0001
Gender male (n, %) 104,737 (29.88%) 1,677,064 (48.43%) <0.0001
Comorbidity (Mean + SD) 1.25 + 1.90 0.80 + 1.61 <0.0001
HZV Participation (n, %) 125,065 (35.68%) 928,402 (26.81%) <0.0001
Adjusted Attendance Rate in OOHC per 100 patients 39.45 (0.0011) 24,64 (0.0004) <0.0001
Mean (Standard Error)

https://doi.org/10.1371/journal.pone.0202546.t001
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Table 2. Attendance frequencies, relative differences.

Amount in % (n)

Contacts in OOHC in 2014 F45-Patients Non-F45-Patients F45-Patients: Relative Difference in %
1 70.08 (n = 61,946) 75.74 (n = 476,923) -8.07
2 19.17 (n = 16,949) 16.96 (n = 106,782) 11.56
3 6.14 (n = 5,425) 4.66 (n =29,337) 24.09
4 2.32 (n =2,049) 1.54 (n = 9,686) 33.64
5 or more 2.29 (n =2,026) 1.11 (n = 6,995) 51.54
Total 100 (n = 88,395) 100 (n = 629,723)
https://doi.org/10.1371/journal.pone.0202546.t1002
Table 3. Comparison of selected health problems.
Health Problem F45-Patients Non-F45-Patients F45- vs. Non-F45-Patients
Rank n(%) Rank n(%) Adjusted Odds Ratio
95%-CI; p-value
Back pain 1 8,393 (4.99) 1 32,634 (3.29) 1.422
[1.387, 1.458]; p<0.0001
Pain localized to upper and lower abdomen pelvic and peritoneal 2 7,655 (4.56) 4 29,455 (2.97) 1.528
[1.489, 1.569]; p<0.0001
Sore throat and chest pain 7 2,656 (1.58) 21 9,783 (0.99) 1.671
[1.599, 1,747]; p<0.0001
Other soft tissue disorders 10 2,034 (1.21) 23 9,501 (0.96) 1.209
[1.152, 1.270]; p<0.0001
Other anxiety disorders 15 1,855 (1.10) 100 2,160 (0.22) 4.651
[4.363, 4.957]; p<0.0001
Depressive disorders 26 1,355 (0.81) 85 2,577 (0.26) 2.545

https://doi.org/10.1371/journal.pone.0202546.t003

[2.380, 2.720]; p<0.0001

diagnosis. Additionally, we found more “other pain symptoms” such as pain in throat and
chest, abdominal and pelvic pain and “other soft tissue disorders not elsewhere described”
(M79) and not specified by the physicians (see Table 3).

The most frequently prescribed drugs in both patient groups (Non-F45 patients and F45
patients) were anti-inflammatory drugs, analgesics and antipyretics. In keeping with the high
frequency of pain symptoms in the F45 patient group, significantly more opioids were pre-
scribed and additionally significantly more prescriptions of antidepressants, sedatives and
anxiolytic agents were observed (see Table 4).

Finally, we observed an unadjusted frequency of hospitalization for patients with somato-
form disorders of 5.73%. The unadjusted frequency of hospitalization for patients without
somatoform disorders was 4.99%. However, in our multivariable model we observed that the
hospitalization rate for patients with an F45 diagnosis was significantly lower in comparison to
Non-F45-patients (OR = 0.972; 95%-CI [0.947; 0.997]; p = 0.0262).

Discussion

In this study sample of 3.81 million AOK Baden-Wuerttemberg state health insured persons,
patients with an F45 diagnosis (n = 350,528; 9.2%) had a significantly higher attendance rate in
OOHC, as opposed to those without an F45 diagnosis (39.5 vs 24.6 attendances per 100
patients).

These patients had significantly more comorbidities like anxiety or depressive disorders
than those patients without an F45 diagnosis. In OOHC, more opioids, antidepressants,
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Table 4. Comparison of frequently prescribed drugs.

Drug Group (ATC 3™ level) F45-Patients Non-F45-Patients F45- vs. Non-
F45-Patients
Rank n(%) Rank n(%) Adjusted Odds Ratio
95%-CI; p-value
Non-steroidal anti-inflammatory drugs (painkiller for orthopaedic disorders, antirheumatic 1 8,117 1 68,881 0.967
agents) (10.45) (13.43) [0.943, 0.992]; p = 0.0098
Analgesics and antipyretics (painkiller, drugs for fever) 2 6,728 (8.66) 2 42,225 (8.23) 1.018
[0.991, 1.046]; p: n. s.
Opioids (e.g. morphine) 5 3,297 (4.25) | 14 9,909 (1.93) 1.625
[1.561, 1.693]; p<0.0001
Antidepressants (e.g. Amitriptyline, Citalopram) 11 | 1,824 (2.35) | 25 | 4,180(0.82) 2.014
[1.904, 2.130]; p<0.0001
Hypnotics and Sedatives (Sleep-inducing drugs) 12 | 1,496 (1.93) | 38 3,224 (0.63) 2.160
[2.029, 2.298]; p<0.0001
Anxiolytics (drugs for anxiety disorders) 17 | 1,236 (1.59) | 40 3,144 (0.61) 1.892

[1.769, 2.022]; p<0.0001
https://doi.org/10.1371/journal.pone.0202546.t004

hypnotics and sedatives were prescribed for patients with an F45 diagnosis. However, the hos-
pitalization rates of these patients were lower than of the patients without an F45 diagnosis.

In this study, we focussed strictly on somatoform disorders with an ICD-10 code
F45.0-F45.9, as it was considered that it would have been confusing to compare all BDS or
MUS in regular and OOHC care. The prevalence of F45 diagnoses in this sample (9.2%) was
somewhat less than the 16.1%-35.9% prevalence in primary care samples for specific F45 diag-
noses (e.g., for BDS [30,31] and MUS [32]), or across F45 diagnoses [33-35]. The lower preva-
lence of somatoform disorders in this study may be attributable to differences in samples and
methodology. For example, our study used insurance data from all patients in a large catch-
ment area who were not systematically screened for F45 diagnoses, compared to volunteering
patients who were systematically screened in the other studies [30-35]. The prevalence of
other psychiatric diagnoses in OOHC was also lower than those based on systematic evalua-
tion. For example, the WHO estimates the prevalence of depression at 5.2% for Germany, but
depression was documented in less than 1% of OOHC patients (see Table 3) [36].

Nearly 37% of patients with an F45 diagnosis in our study were coded “Somatoform disor-
ders, unspecified”. In general, it is difficult to specify somatoform disorders in a primary care
setting. GPs would have to read the International classification of diseases (ICD 10) manual of
the World Health Organization (WHO) chapter by chapter with the definitions and exclusions
to be able to code more precisely [37]. In addition, in day-to-day practice general practitioners
make little use of ICD 10 codes representing somatoform health problems [38]. This is in prin-
ciple a problem of exact coding, to the effect that physicians suppose a specific somatoform
health problem but code a more generic diagnosis [39]. Moreover, in OOHC, it is difficult to
identify patients with somatoform disorders due to the limited time examining patients and to
limited diagnostic equipment such as sonography or blood gas analyzers. These are some of the
explanations as to why patients with a known F45-diagnosis from regular office hours care that
attended an OOHC-centre were identified by the physicians on duty in only 3.45% of cases.

The consequences of the missing awareness of existing somatoform disorders for this
patient group may be a physical diagnosis, in which they may be encouraged to fixate on
organic illness symptoms i.e. a “secondary gain” [40]. In the context of OOHC there is no time
to address the potential associations between psychosomatic and physical complaints.

Though FAs belong to a heterogeneous population, as previous studies have shown, we
could demonstrate that patients with somatoform disorders constitute a core group of FAs
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[41-43]. The attendance rates of patients with somatoform disorders were 60% higher in
OOHC in comparison to patients without somatoform disorders. This finding is in accordance
with Jacob et al. [6]. Contrary to their findings, patients in this study were typically seven years
older and there was a predisposition to being female [6]. Williams et al. who investigated dif-
ferent subgroups of FAs in OOHC did not see a relation between FAs and higher rates of
somatoform disorders. Nevertheless, these results were based on an instrument “SCAN” (a
detailed semi-structured psychiatric interview) that was perhaps not sensitive enough to iden-
tify patients with somatoform disorders [44,45].

Patients with a known F45-diagnosis in OOHC had significantly more anxiety, depressive
episodes and pain disorders as comorbidities and significantly more opioids, antidepressants,
and anxiolytics were prescribed by the physicians on duty. Our results show little difference to
prescribing patterns in regular office hours for treating such patients [46,47]. It is well known
that depression and anxiety, the most common mental disorders, can create and adversely
influence comorbidities. Chronic pain is a major issue and the quality of pain is negatively
influenced by these mental disorders [48,49]. As our study reveals, there are interconnections
between somatoform disorders, depression and anxiety. In OOHGC, the potential to implement
watchful waiting strategies for patients with somatoform disorders and the mentioned comor-
bidities, as recommended in primary care, is realistically very limited due to limited consulta-
tion times and the inability to follow patients over time [40,50,51].

Jacob et al. have shown that referred patients with somatoform disorders or MUS saw up to
five specialists for their symptoms [6]. Patients with somatoform disorders, MUS or BDS have
already been associated with increased health care costs for treatment in primary care during
regular office hours [52]. The implications for escalating health care costs for this patient
group due to their frequent attendance in OOHC adds another reason as to why it is important
to accurately diagnose patients with somatoform disorders. The identification of patients with
somatoform disorders is over and above the need to ensure effective treatment and reduce
potential iatrogenic harm [46] and could be seen as quaternary prevention in best practice pri-
mary care [51,53].

Jelinek et al. observed FAs as a population more often self-referred with psychosocial prob-
lems but with lower acuity of complaints and therefore lower hospitalization rates. In contrast,
moderately FAs present with symptoms of higher urgency and have higher hospitalisation
rates [7]. Looking at our results, the subgroup of FAs with a significantly higher contact fre-
quency in OOHC could be considered as belonging to a population with high psychological
strain and the sense of being taken care of but not with the requirement of being acutely
hospitalized.

Strengths and limitations of the study

To our knowledge, this is the first study examining attendance patterns for patients with soma-
toform disorders in OOHC in primary care settings in Germany.

One of the strengths of this study is the comprehensive sample of data covering one whole
federal state of Germany both in rural and urban areas with diagnoses in primary care.

In terms of limitations, we know that the rate of patients with MUS or BDS is much higher
than the patient sub-group we examined and we do not know if physicians coded the difficult
and time-consuming complaints of patients with somatoform disorders accurately. However,
this is a general problem of coding and the revision of the ICD-11 classification will perhaps
lead to more clarity concerning these challenging differential diagnoses [54]. The next version
of the ICD may include BDS, which would provide more diagnostic specificity [52].
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Another limitation, given the German setting of this study, relates to referrals to specialists
in ambulatory health care as they are not documented in OOHC. So, this further possibility to
estimate if patients with an F45 diagnosis were referred on to medical specialists could not be
included in this study.

A final limitation in this study is the limited sociodemographic data available within this
routine data set. Patients” subjective assessments of their diseases and sociodemographic infor-
mation such as education level, income level, disability status, socio-economic status are all rel-
evant factors when considering FAs in OOHC.

Buja et al. showed that low income and disability were associated with an FA status [8].
Worry, being seriously ill, socio-economic problems like unemployment, social deprivation
and family dysfunction could increase the psychological strain of somatic complaints and
could lead to seeking professional help in OOHC, particularly at nights or on weekends when
their own GP was not available [8, 55, 56]. These factors could not be taken into account in
our quantitative study.

Implications for Clinical practice and future research. It would be of great value to
identify patients with somatoform disorders in order to improve their care and treatment,
especially in terms of prescriptions, referrals to medical specialists and in some cases
hospitalizations.

In the future, we have to better address the needs of patients with unexplained somatic
symptoms in OOHC. A standardization of terms describing bodily symptoms and psychologi-
cal components to these primarily physically perceived symptoms could be particularly helpful
to identify these patients. In this context the terms FSS and BDS are increasingly favored to
define symptoms and behaviors of this patient group. The primary health care section of ICD-
11 will likely include a BDS category in the new revision [57,58].

Implementation of training programs for how to manage this subgroup of patients with
somatoform disorders could possibly prevent overtreatment and perhaps reduce the atten-
dance frequency in OOHC [59].

The problem of the availability of patient related information between different health care
providers remains an ubiquitous problem in the German health care setting [60].

In further research steps, integrating the patient perspective on their needs and wishes is a
further element in the drive to achieving best practice in OOHC.

Conclusions

Patients with diagnoses of F45 in primary care are FAs in OOHC. The attendance frequency of
these patients was 60% above the rate of patients without such a diagnosis. F45 patients were
over 50% more likely to make 5 or more OOHC visits in one year than were patients without
F45 diagnoses. F45 patients were mostly not identified in the setting of OOHC. Depressive epi-
sodes, anxiety and pain disorders were more prevalent for F45-Patients who obtained signifi-
cantly more anxiolytics, antidepressants and opioids in OOHC. However, the hospitalization
rate of these patients was lower consistent with lesser medical acuity of their complaints.

Further research endeavors should be done in order to assess if the psychosomatic treat-
ment services in regular care and OOHC are sufficient for increasing numbers [61] of patients
with somatoform disorders.

Supporting information

S§1 Table. Supplement 1. Study Data.
(Z1P)

PLOS ONE | https://doi.org/10.1371/journal.pone.0202546  August 30, 2018 9/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0202546.s001
https://doi.org/10.1371/journal.pone.0202546

@° PLOS | ONE

Patients with somatoform disorders: Higher utilization in OOHC?

Acknowledgments

The data usage grant from the AOK Baden-Wuerttemberg for this study is thankfully
acknowledged.

Author Contributions

Conceptualization: Ruediger Leutgeb, Sarah Berger, Joachim Szecsenyi, Gunter Laux.
Data curation: Gunter Laux.

Formal analysis: Gunter Laux.

Funding acquisition: Joachim Szecsenyi.

Investigation: Ruediger Leutgeb, Gunter Laux.

Methodology: Gunter Laux.

Project administration: Ruediger Leutgeb.

Software: Gunter Laux.

Supervision: Ruediger Leutgeb, Joachim Szecsenyi, Gunter Laux.
Visualization: Ruediger Leutgeb, Sarah Berger.

Writing - original draft: Ruediger Leutgeb.

Writing - review & editing: Ruediger Leutgeb, Sarah Berger, Joachim Szecsenyi, Gunter
Laux.

References
1. Majeed A. Redesigning after-hours primary care. Ann Intern Med 2012; 156:67-8.

2. vanUden CJ, Giesen PH, Metsemakers JF, Grol RP. Development of out-of-hours primary care by gen-
eral practitioners (GPs) in the Netherlands: From small-call rotations to large-scale GP cooperatives.
Fam Med 2006; 38:565-9. PMID: 16944387

3. Grol R, Giesen P, van Uden C. After-hours care in the United Kingdom, Denmark, and the Netherlands:
New models. Health Aff (Millwood) 2006; 25:1733-7.

4. O’'Malley AS, Samuel D, Bond AM, Carrier E. After-hours care and its coordination with primary care in
the U.S. J Gen Intern Med 2012; 27(11):1406—15. https://doi.org/10.1007/s11606-012-2087-4 PMID:
22653379

5. Leutgeb R, Engeser P, Berger S, Szecsenyi J, Laux G. Out of hours care in Germany—High utilization
by adult patients with minor ailments? BMC Fam Pract 2017; 18(1):42. https://doi.org/10.1186/s12875-
017-0609-1 PMID: 28327082

6. Jacob R, Wong ML, Hayhurst C, Watson P, Morrison C. Designing services for FAs to the emergency
department: a characterisation of this population to inform service design. Clin Med (Lond) 2016;
16(4):325-9.

7. Jelinek GA, Jiwa M, Gibson NP, Lynch AM. FAs at emergency departments: a linked-data population
study of adult patients. Med J Aust 2008; 189(10):552—6. PMID: 19012551

8. BujaA, Toffanin R, Rigon S, Lion C, Sandona P, Carraro D et al. What determines frequent attendance
at out-of-hours primary care services? Eur J Public Health 2015; 25(4):563-8. https://doi.org/10.1093/
eurpub/cku235 PMID: 25616592

9. den Boer-Wolters D, Knol MJ, Smulders K, de Wit NJ. Frequent attendance of primary care out-of-
hours services in the Netherlands: characteristics of patients and presented morbidity. Fam Pract 2010;
27(2):129-34. https://doi.org/10.1093/fampra/cmp103 PMID: 20032165

10. Patel S, Kai J, Atha C, Avery A, Guo B, James M et al. Clinical characteristics of persistent FAs in pri-
mary care: case-control study. Fam Pract 2015; 32(6):624-30. https://doi.org/10.1093/fampra/cmv076
PMID: 26450918

PLOS ONE | https://doi.org/10.1371/journal.pone.0202546  August 30, 2018 10/13


http://www.ncbi.nlm.nih.gov/pubmed/16944387
https://doi.org/10.1007/s11606-012-2087-4
http://www.ncbi.nlm.nih.gov/pubmed/22653379
https://doi.org/10.1186/s12875-017-0609-1
https://doi.org/10.1186/s12875-017-0609-1
http://www.ncbi.nlm.nih.gov/pubmed/28327082
http://www.ncbi.nlm.nih.gov/pubmed/19012551
https://doi.org/10.1093/eurpub/cku235
https://doi.org/10.1093/eurpub/cku235
http://www.ncbi.nlm.nih.gov/pubmed/25616592
https://doi.org/10.1093/fampra/cmp103
http://www.ncbi.nlm.nih.gov/pubmed/20032165
https://doi.org/10.1093/fampra/cmv076
http://www.ncbi.nlm.nih.gov/pubmed/26450918
https://doi.org/10.1371/journal.pone.0202546

@° PLOS | ONE

Patients with somatoform disorders: Higher utilization in OOHC?

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,

23.

24,

25.

26.

27.

28.

29.

30.

Smits FT, Brouwer HJ, ter Riet G, van Weert HC. Epidemiology of FAs: a 3-year historic cohort study
comparing attendance, morbidity and prescriptions of one-year and persistent FAs. BMC Public Health
2009; 9:36. https://doi.org/10.1186/1471-2458-9-36 PMID: 19166622

Flarup L, Moth G, Christensen MB, Vestergaard M, Olesen F, Vedsted P. Daytime use of general prac-
tice and use of the out-of-hours primary care service for patients with chronic disease: a cohort study.
BMC Fam Pract 2014; 15:156. https://doi.org/10.1186/1471-2296-15-156 PMID: 25238694

Dickens C, Katon W, Blakemore A, Khara A, McGowan L, Tomenson B et al. Does depression predict
the use of urgent and unscheduled care by people with long term conditions? A systematic review with
meta-analysis. J Psychosom Res 2012; 73(5): 334—42. https://doi.org/10.1016/j.jpsychores.2012.08.
018 PMID: 23062805

Hyphantis T, Kotsis K, Kroenke K, Paika V, Constantopoulos S, Drosos AA et al. Lower PHQ-9 cutpoint
accurately diagnosed depression in people with long-term conditions attending the Accident and Emer-
gency Department. J Affect Disord 2015; 176:155-63. https://doi.org/10.1016/j.jad.2015.01.062 PMID:
25721612

Budtz-Lilly A, Schroder A, Rask MT, Fink P, Vestergaard M, Rosendal M. Bodily distress syndrome: A
new diagnosis for functional disorders in primary care? BMC Fam Pract 2015; 16:180. https://doi.org/
10.1186/s12875-015-0393-8 PMID: 26669977

Rask MT, Carlsen AH, Budtz-Lilly A, Rosendal M. Multiple somatic symptoms in primary care patients:
a cross-sectional study of consultation content, clinical management strategy and burden of encounter.
BMC Fam Pract 2016; 17:100. https://doi.org/10.1186/s12875-016-0478-z PMID: 27475328

Rosendal M, Olde Hartman TC, Aamland A, van der Horst H, Lucassen P, Budtz-Lilly A et al. "Medically
unexplained" symptoms and symptom disorders in primary care: prognosis-based recognition and clas-
sification. BMC Fam Pract 2017; 18(1):18. https://doi.org/10.1186/s12875-017-0592-6 PMID:
28173764

Somatic Symptom Disorder—American Psychiatric Association. https://www.psychiatry.org/File%
20Library/Psychiatrists/Practice/DSM/APA_DSM-5-Somatic-Symptom-Disorder.pdf (Accessed on 27-
JUL-2018).

Rask MT, @rnbal E, Rosendal M, Fink P. Long-Term Outcome of Bodily Distress Syndrome in Primary
Care: A Follow-Up Study on Health Care Costs, Work Disability, and Self-Rated Health. Psychosom
Med 2017; 79(3):345-357. https://doi.org/10.1097/PSY.0000000000000405 PMID: 27768649

Barsky AJ, Orav EJ, Bates DW.Somatization increases medical utilization and costs independent of
psychiatric and medical comorbidity. Arch Gen Psychiatry 2005; 62(8):903—10. https://doi.org/10.1001/
archpsyc.62.8.903 PMID: 16061768

AOK-Bundesverband: AOK in Zahlen. http://ack-bv.de/aok/zahlen/ (Accessed on 27-JUL-2018).

AOK-Baden Wirttemberg. https://bw.aok.de/inhalt/die-aok-in-zahlen-und-fakten-1/ (Accessed on
27-JUL-2018).

Statista: Anzahl der Mitglieder und Versicherten der gesetzlichen und privaten Krankenversicherung in
den Jahren 2011-2017. https://de.statista.com/statistik/daten/studie/155823/umfrage/gkv-pkv-
mitglieder-und-versichertenzahl-im-vergleich/ (Accessed on 27-JUL-2018).

Laux G, Kaufmann-Kolle P, Bauer E, Goetz K, Stock C, Szecsenyi J. Evaluation of family doctor centred
medical care based on AOK routine data in Baden-Wuerttemberg. Z Evid Fortbild Qual Gesundhwes
2013; 107(6):372-8. https://doi.org/10.1016/j.zefq.2013.07.001 PMID: 24075678

Wensing M, Szecsenyi J, Stock C, Kaufmann Kolle P, Laux G. Evaluation of a program to strengthen
general practice care for patients with chronic disease in Germany. BMC Health Serv Res 2017;
17(1):62. https://doi.org/10.1186/s12913-017-2000-2 PMID: 28109281

Leutgeb R, Frankenhauser-MannuB3 J, Scheuer M, Szecsenyi J, Goetz K. Job satisfaction and stressors
for working in out-of-hours care—a pilot study with general practitioners in a rural area of Germany.
BMC Fam Pract 2018; 19(1):95. https://doi.org/10.1186/s12875-018-0777-7 PMID: 29933743

ICD (1993). Manual of the International Classification of Diseases, Injuries, and Causes of Death. Tenth
revision, ICD-10. Geneva, World Health Organization.

Sundararajan V, Henderson T, Perry C, Muggivan A, Quan H, Ghali WA. New ICD-10 version of the
Charlson comorbidity index predicted in-hospital mortality. J Clin Epidemiol 2004; 57:1288-94. https://
doi.org/10.1016/j.jclinepi.2004.03.012 PMID: 15617955

PROC GENMOD Statement. SAS User’s Guide, Second Edition. http:/support.sas.com/
documentation/cdl/en/statug/63347/HTML/default/viewer.htm#statug_genmod_sect010.htm
(Accessed on 27-JUL-2018).

Rask MT, Carlsen AH, Budtz-Lilly A, Rosendal M. Multiple somatic symptoms in primary care patients:
a cross-sectional study of consultation content, clinical management strategy and burden of encounter.
BMC Fam Pract 2016; 17:100. https://doi.org/10.1186/s12875-016-0478-z PMID: 27475328

PLOS ONE | https://doi.org/10.1371/journal.pone.0202546  August 30, 2018 11/13


https://doi.org/10.1186/1471-2458-9-36
http://www.ncbi.nlm.nih.gov/pubmed/19166622
https://doi.org/10.1186/1471-2296-15-156
http://www.ncbi.nlm.nih.gov/pubmed/25238694
https://doi.org/10.1016/j.jpsychores.2012.08.018
https://doi.org/10.1016/j.jpsychores.2012.08.018
http://www.ncbi.nlm.nih.gov/pubmed/23062805
https://doi.org/10.1016/j.jad.2015.01.062
http://www.ncbi.nlm.nih.gov/pubmed/25721612
https://doi.org/10.1186/s12875-015-0393-8
https://doi.org/10.1186/s12875-015-0393-8
http://www.ncbi.nlm.nih.gov/pubmed/26669977
https://doi.org/10.1186/s12875-016-0478-z
http://www.ncbi.nlm.nih.gov/pubmed/27475328
https://doi.org/10.1186/s12875-017-0592-6
http://www.ncbi.nlm.nih.gov/pubmed/28173764
https://www.psychiatry.org/File%20Library/Psychiatrists/Practice/DSM/APA_DSM-5-Somatic-Symptom-Disorder.pdf
https://www.psychiatry.org/File%20Library/Psychiatrists/Practice/DSM/APA_DSM-5-Somatic-Symptom-Disorder.pdf
https://doi.org/10.1097/PSY.0000000000000405
http://www.ncbi.nlm.nih.gov/pubmed/27768649
https://doi.org/10.1001/archpsyc.62.8.903
https://doi.org/10.1001/archpsyc.62.8.903
http://www.ncbi.nlm.nih.gov/pubmed/16061768
http://aok-bv.de/aok/zahlen/
https://bw.aok.de/inhalt/die-aok-in-zahlen-und-fakten-1/
https://de.statista.com/statistik/daten/studie/155823/umfrage/gkv-pkv-mitglieder-und-versichertenzahl-im-vergleich/
https://de.statista.com/statistik/daten/studie/155823/umfrage/gkv-pkv-mitglieder-und-versichertenzahl-im-vergleich/
https://doi.org/10.1016/j.zefq.2013.07.001
http://www.ncbi.nlm.nih.gov/pubmed/24075678
https://doi.org/10.1186/s12913-017-2000-2
http://www.ncbi.nlm.nih.gov/pubmed/28109281
https://doi.org/10.1186/s12875-018-0777-7
http://www.ncbi.nlm.nih.gov/pubmed/29933743
https://doi.org/10.1016/j.jclinepi.2004.03.012
https://doi.org/10.1016/j.jclinepi.2004.03.012
http://www.ncbi.nlm.nih.gov/pubmed/15617955
http://support.sas.com/documentation/cdl/en/statug/63347/HTML/default/viewer.htm#statug_genmod_sect010.htm
http://support.sas.com/documentation/cdl/en/statug/63347/HTML/default/viewer.htm#statug_genmod_sect010.htm
https://doi.org/10.1186/s12875-016-0478-z
http://www.ncbi.nlm.nih.gov/pubmed/27475328
https://doi.org/10.1371/journal.pone.0202546

@° PLOS | ONE

Patients with somatoform disorders: Higher utilization in OOHC?

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Budtz-Lilly A, Schroder A, Rask MT, Fink P, Vestergaard M, Rosendal M. Bodily distress syndrome: A
new diagnosis for functional disorders in primary care? BMC Fam Pract 2015; 16:180. https://doi.org/
10.1186/s12875-015-0393-8 PMID: 26669977

Steinbrecher N, Koerber S, Frieser D, Hiller W. The prevalence of medically unexplained symptoms in
primary care. Psychosomatics 2011; 52(3):263-7. https://doi.org/10.1016/j.psym.2011.01.007 PMID:
21565598

de Waal MW, Arnold IA, Eekhof JA, van Hemert AM. Somatoform disorders in general practice: preva-
lence, functional limitations and comorbidity with anxiety and depression. Ned Tijdschr Geneeskd 2006;
150(12):671-6. PMID: 16613251

de Waal MW, Arnold IA, Eekhof JA, Assendelft WJ, van Hemert AM. Follow-up study on health care
use of patients with somatoform, anxiety and depressive disorders in primary care. BMC Fam Pract
2008; 9:5. https://doi.org/10.1186/1471-2296-9-5 PMID: 18218070

Toft T, Fink P, Oernboel E, Christensen K, Frostholm L, Olesen F. Mental disorders in primary care:
prevalence and comorbidity among disorders. results from the functional iliness in primary care (FIP)
study. Psychol Med 2005; 35(8):1175-84. PMID: 16116943

Robert Koch-Institut zum Weltgesundheitstag 2017: Daten und Fakten zu Depressionen. https://www.
rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GesundAZ/Content/D/
Depression/Daten_Fakten/daten_fakten_depressionen_inhalt.html. (Accessed on 27-JUL-2018).

WHO ICD-10 2016 online version. http://www.who.int/classifications/icd/icdonlineversions/en/
(Accessed on 27-JUL-2018).

Kroenke K, Sharpe M, Sykes R. Revising the classification of somatoform disorders: key questions and
preliminary recommendations. Psychosomatics 2007; 48(4):277-85. https://doi.org/10.1176/appi.psy.
48.4.277 PMID: 17600162

Laux G, Kuehlein T, Rosemann T, Szecsenyi J. Co- and multimorbidity patterns in primary care based
on episodes of care: results from the German CONTENT project. BMC Health Services Research
2008; 8:14. https://doi.org/10.1186/1472-6963-8-14 PMID: 18205916

Henningsen P, Zipfel S, Herzog W. Management of functional somatic syndromes. Lancet 2007;
369(9565):946-55. https://doi.org/10.1016/S0140-6736(07)60159-7 PMID: 17368156

LaCalle E, Rabin E. Frequent users of emergency departments: the myths, the data, and the policy
implications. Ann Emerg Med 2010; 56(1):42—8. https://doi.org/10.1016/j.annemergmed.2010.01.032
PMID: 20346540

Wooden MD, Air TM, Schrader GD, Wieland B, Goldney RD. FAs with mental disorders at a general
hospital emergency department. Emerg Med Australas 2009; 21(3):191-5. https://doi.org/10.1111/j.
1742-6723.2009.01181.x PMID: 19527278

Moore L, Deehan A, Seed P, Jones R. Characteristics of FAs in an emergency department: analysis of
1-year attendance data. Emerg Med J 2009; 26(4):263—7. https://doi.org/10.1136/em;].2008.059428
PMID: 19307386

Williams ER, Guthrie E, Mackway-Jones K, James M, Tomenson B, Eastham J et al. Psychiatric status,
somatisation, and health care utilization of FAs at the emergency department: a comparison with routine
attenders. J Psychosom Res 2001; 50(3):161. PMID: 11316509

World Health Organisation. Schedules for Clinical Assessment in Neuropsychiatry. Geneva: WHO,
1992.

Schaefert R, Laux G, Kaufmann C, Schellberg D, Bélter R, Szecsenyi J et al. Diagnosing somatisation
disorder (P75) in routine general practice using the International Classification of Primary Care. J Psy-
chosom Res 2010; 69(3):267-77. https://doi.org/10.1016/j.jpsychores.2010.05.003 PMID: 20708449

Haeuser W, Marschall U, L’hoest H, Komossa K, Henningsen P. Administrative prevalence, treatment
and costs of somatoform pain disorder. Analysis of data of the BARMER GEK for the years 2008—2010.
Schmerz 2013; 27(4):380-6. https://doi.org/10.1007/s00482-013-1340-z PMID: 23860633

Kroenke K, Yu Z, Wu J, Kean J, Monahan PO. Operating characteristics of PROMIS four-item depres-
sion and anxiety scales in primary care patients with chronic pain. Pain Med 2014; 15(11):1892—-901.
https://doi.org/10.1111/pme.12537 PMID: 25138978

Bair MJ, Poleshuck EL, Wu J, Krebs EK, Damush TM, Tu W et al. Anxiety but not social stressors pre-
dict 12-month depression and pain severity. Clin J Pain 2013; 29(2):95-101. https://doi.org/10.1097/
AJP.0b013e3182652ee9 PMID: 23183264

van Bokhoven MA, Koch H, van der Weijden T, Grol RP, Kester AD, Rinkens PE et al. Influence of
watchful waiting on satisfaction and anxiety among patients seeking care for unexplained complaints.
Ann Fam Med 2009; 7(2):112-20. https://doi.org/10.1370/afm.958 PMID: 19273865

PLOS ONE | https://doi.org/10.1371/journal.pone.0202546  August 30, 2018 12/13


https://doi.org/10.1186/s12875-015-0393-8
https://doi.org/10.1186/s12875-015-0393-8
http://www.ncbi.nlm.nih.gov/pubmed/26669977
https://doi.org/10.1016/j.psym.2011.01.007
http://www.ncbi.nlm.nih.gov/pubmed/21565598
http://www.ncbi.nlm.nih.gov/pubmed/16613251
https://doi.org/10.1186/1471-2296-9-5
http://www.ncbi.nlm.nih.gov/pubmed/18218070
http://www.ncbi.nlm.nih.gov/pubmed/16116943
https://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GesundAZ/Content/D/Depression/Daten_Fakten/daten_fakten_depressionen_inhalt.html
https://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GesundAZ/Content/D/Depression/Daten_Fakten/daten_fakten_depressionen_inhalt.html
https://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GesundAZ/Content/D/Depression/Daten_Fakten/daten_fakten_depressionen_inhalt.html
http://www.who.int/classifications/icd/icdonlineversions/en/
https://doi.org/10.1176/appi.psy.48.4.277
https://doi.org/10.1176/appi.psy.48.4.277
http://www.ncbi.nlm.nih.gov/pubmed/17600162
https://doi.org/10.1186/1472-6963-8-14
http://www.ncbi.nlm.nih.gov/pubmed/18205916
https://doi.org/10.1016/S0140-6736(07)60159-7
http://www.ncbi.nlm.nih.gov/pubmed/17368156
https://doi.org/10.1016/j.annemergmed.2010.01.032
http://www.ncbi.nlm.nih.gov/pubmed/20346540
https://doi.org/10.1111/j.1742-6723.2009.01181.x
https://doi.org/10.1111/j.1742-6723.2009.01181.x
http://www.ncbi.nlm.nih.gov/pubmed/19527278
https://doi.org/10.1136/emj.2008.059428
http://www.ncbi.nlm.nih.gov/pubmed/19307386
http://www.ncbi.nlm.nih.gov/pubmed/11316509
https://doi.org/10.1016/j.jpsychores.2010.05.003
http://www.ncbi.nlm.nih.gov/pubmed/20708449
https://doi.org/10.1007/s00482-013-1340-z
http://www.ncbi.nlm.nih.gov/pubmed/23860633
https://doi.org/10.1111/pme.12537
http://www.ncbi.nlm.nih.gov/pubmed/25138978
https://doi.org/10.1097/AJP.0b013e3182652ee9
https://doi.org/10.1097/AJP.0b013e3182652ee9
http://www.ncbi.nlm.nih.gov/pubmed/23183264
https://doi.org/10.1370/afm.958
http://www.ncbi.nlm.nih.gov/pubmed/19273865
https://doi.org/10.1371/journal.pone.0202546

@° PLOS | ONE

Patients with somatoform disorders: Higher utilization in OOHC?

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Schaefert R, Hausteiner-Wiehle C, Hauser W, Ronel J, Herrmann M, Henningsen P. Non-specific, func-
tional, and somatoform bodily complaints. Dtsch Arztebl Int 2012; 109(47):803-13. https://doi.org/10.
3238/arztebl.2012.0803 PMID: 23248710

Rask MT, @rnbgl E, Rosendal M, Fink P. Long-Term Outcome of Bodily Distress Syndrome in Primary
Care: A Follow-Up Study on Health Care Costs, Work Disability, and Self-Rated Health. Psychosom
Med 2017; 79(83):345-357. https://doi.org/10.1097/PSY.0000000000000405 PMID: 27768649

Starfield B, Hyde J, Gérvas J, Heath |. The concept of prevention: a good idea gone astray? J Epidemiol
Community Health 2008; 62(7):580-3. https://doi.org/10.1136/jech.2007.071027 PMID: 18559439

Lam TP, Goldberg DP, Dowell AC, Fortes S, Mbatia JK, Minhas FA et al. Proposed new diagnoses of
anxious depression and bodily stress syndrome in ICD-11-PHC: an international focus group study.
Fam Pract 2013; 30(1):76—87. https://doi.org/10.1093/fampra/cms037 PMID: 22843638

Keizer E, Smits M, Peters Y, Huibers L, Giesen P, Wensing M. Contacts with out-of-hours primary care
for nonurgent problems: patients’ beliefs or deficiencies in healthcare? BMC Fam Pract 2015; 16(1):
157.

Dalstra JA, Kunst AE, Borrell C, et al. Socioeconomic differences in the prevalence of common chronic
diseases: an overview of eight european countries. Int J Epidemiol 2005; 34:316—26. https://doi.org/10.
1093/ije/dyh386 PMID: 15737978

Henningsen P, Zipfel S, Sattel H, Creed F. Management of Functional Somatic Syndromes and Bodily
Distress. Psychother Psychosom 2018; 87(1):12—31. https://doi.org/10.1159/000484413 PMID:
29306954

Fink P, Schroder A. One single diagnosis, bodily distress syndrome, succeeded to capture 10 diagnos-
tic categories of functional somatic syndromes and somatoform disorders. J Psychosom Res 2010;
68:415-426. https://doi.org/10.1016/j.jpsychores.2010.02.004 PMID: 20403500

Yon K, Habermann S, Rosenthal J, Walters KR, Nettleton S, Warner A et al. Improving teaching about
medically unexplained symptoms for newly qualified doctors in the UK: findings from a questionnaire
survey and expert workshop. BMJ Open 2017; 7(4):e014720. https://doi.org/10.1136/bmjopen-2016-
014720 PMID: 28450466

Leutgeb R, Walker N, Remmen R, Klemenc-Ketis Z, Szecsenyi J, Laux G. On a European collaboration
to iden-tify organizational models, potential shortcomings and improvement options in out-of-hours pri-
mary health care. Eur J Gen Pract. 2014; 20(3):233-7. https://doi.org/10.3109/13814788.2014.887069
PMID: 24654834

Creed F, Henningsen P, Fink P. Medically Unexplained Symptoms, Somatisation and Bodily Distress:
Developing Better Clinical Services. Cambridge, United Kingdom: University Press; 2011.

PLOS ONE | https://doi.org/10.1371/journal.pone.0202546  August 30, 2018 13/13


https://doi.org/10.3238/arztebl.2012.0803
https://doi.org/10.3238/arztebl.2012.0803
http://www.ncbi.nlm.nih.gov/pubmed/23248710
https://doi.org/10.1097/PSY.0000000000000405
http://www.ncbi.nlm.nih.gov/pubmed/27768649
https://doi.org/10.1136/jech.2007.071027
http://www.ncbi.nlm.nih.gov/pubmed/18559439
https://doi.org/10.1093/fampra/cms037
http://www.ncbi.nlm.nih.gov/pubmed/22843638
https://doi.org/10.1093/ije/dyh386
https://doi.org/10.1093/ije/dyh386
http://www.ncbi.nlm.nih.gov/pubmed/15737978
https://doi.org/10.1159/000484413
http://www.ncbi.nlm.nih.gov/pubmed/29306954
https://doi.org/10.1016/j.jpsychores.2010.02.004
http://www.ncbi.nlm.nih.gov/pubmed/20403500
https://doi.org/10.1136/bmjopen-2016-014720
https://doi.org/10.1136/bmjopen-2016-014720
http://www.ncbi.nlm.nih.gov/pubmed/28450466
https://doi.org/10.3109/13814788.2014.887069
http://www.ncbi.nlm.nih.gov/pubmed/24654834
https://doi.org/10.1371/journal.pone.0202546

