
C:/Postscript/07_oldeHartman_MHFM7_4D2.3d – 4/3/11 – 8:39

[This page: 223]

Article

Explanatory models of medically
unexplained symptoms: a qualitative
analysis of the literature

J van Ravenzwaaij MD PhD
Family Physician

TC olde Hartman MD
PhD Student and Family Physician

H van Ravesteijn MD
Psychiatry Resident and PhD Student

R Eveleigh MD
PhD Student and Family Physician Resident

E van Rijswijk MD
Family Physician Resident

PLBJ Lucassen MD PhD
Family Physician

Department of Primary and Community Medicine, Radboud University Nijmegen Medical Centre,

Nijmegen, The Netherlands

ABSTRACT

Background Medically unexplained symptoms

(MUS) are common in primary health care. Both

patients and doctors are burdened with the symp-

toms that negatively affect patients’ quality of

life. General practitioners (GPs) often face diffi-

culties when giving patients legitimate and con-

vincing explanations for their symptoms. This

explanation is important for reassuring patients

and for maintaining a good doctor–patient com-

munication and relationship.

Objective To provide an overview of explanatory

models for MUS.

Study design We performed a systematic search

of reviews in PsycINFO and PubMed about ex-

planatory models of MUS. We performed a quali-

tative analysis of the data according to the

principles of constant comparative analysis to

identify specific explanatory models.

Results We distinguished nine specific explana-

tory models of MUS in the literature: somatosensory

amplification, sensitisation, sensitivity, immune

system sensitisation, endocrine dysregulation,

signal filter model, illness behaviour model,

autonomous nervous system dysfunction and

abnormal proprioception. The nine different ex-

planatory models focus on different domains,

including somatic causes, perception, illness be-

haviour and predisposition. We also found one

meta-model, which incorporates these four do-

mains: the cognitive behavioural therapy model.

Conclusion Although GPs often face difficulties

when providing explanations to patients with

MUS, there are multiple explanatory models in

the scientific literature that may be of use in daily

medical practice.

Keywords: explanatory models, medically unex-

plained symptoms, primary health care
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Introduction

Medically unexplained symptoms (MUS) have a

high prevalence in health care. Physical symptoms

such as headache, backache, pain in muscles and

joints and fatigue are common. In the general popu-

lation two-thirds of men and four-fifths of women

report at least one of these complaints in the pre-

vious two weeks.1 In about 25–50% of symptoms

seen in primary health care, no evidence can be

found for any physical disease.2,3 In specialist care

these percentages are even higher, ranging from 30

to 70%.4,5

MUS can become chronic. Patients with persistent

MUS are at risk for extensive investigations and

referrals, therefore becoming a great burden on health

care.6,7 Doctors and patients are both burdened by

the phenomenon of symptoms without disease.

Bodily symptoms with unknown physical pathology

have a great impact on patient functioning. Such

patients suffer greatly from the symptoms and their

quality of life is negatively affected.8,9

Unexplained physical symptoms are often con-

fusing for both doctor and patient.10,11 Many gen-

eral practitioners (GPs) feel powerless and irritated

when patients repeatedly visit their practice with

these symptoms.12 Patients often feel disbelieved

and not taken seriously by their doctors.13 Although

it is often suggested that GPs are pressured by patients

with MUS to deliver somatic interventions, Ring et al

point out that patients with MUS request somatic

interventions less often than physicians offer them.14

Moreover, patients seek emotional support and a

legitimate and convincing explanation for their

symptoms.15–17

GPs recognise the importance of explaining the

diagnosis of MUS adequately to patients with per-

sistent MUS. However, they often face difficulties in

explaining the nature of the symptoms during clini-

cal encounters with these patients.18 Therefore, we

searched and analysed the literature for explanatory

models for MUS. Providing an overview of such

models can improve the knowledge and communi-

cation of GPs, thus enhancing the quality of care for

patients with MUS.

Methods

Data sources and search strategy

We performed a qualitative analysis of systematic

and narrative reviews on the topic of medically

unexplained symptoms using the databases PubMed

and PsycINFO. We decided to search for reviews, as

in this type of article views of MUS and explanatory

models are frequently discussed. Our search strategy

consisted of two search strings which we combined

with the Boolean operator AND. The first string

contained keywords relating to MUS, combined

with the Boolean operator OR. The second string

of our search strategy contained terms for explana-

tory models, combined with OR (see Figure 1). This

search string was limited to reviews, the English and

Dutch languages, articles published in the last five

years, and age over 18 years. We limited our search

strategy to articles published in the last five years as

most articles about explanatory models of MUS

published before 2005 have been reviewed in more

recent reviews.

We tested the accuracy of our search strategy by

checking whether or not five key papers on explana-

tory models in MUS were included in the results.

Study selection

Two researchers (JvR, ToH) independently per-

formed inclusion and exclusion of articles, studying

(‘2005/01/01’[Publication Date] : ‘3000’[Publication Date] ) AND ((( ((Model [tw] OR models [tw] OR

conceptual*[tw] OR concept [tw] OR concepts OR pathophysiolog*[tw] OR physiopatholog*[tw] OR

mechanism* [tw] OR causal* [tw] OR cause [tw] OR explanat* [tw] OR etiology [tw] OR aetiology [tw] OR

aitiology [tw] ) AND (somatoform disorder[mesh] OR somatization[tw] OR somatisation[tw] OR

hypochondriasis[mesh] OR neurasthenia[mesh] OR conversion disorder[mesh] OR somatoform

disorder*[tw] OR hypochondriasis[tw] OR neurasthen*[tw] OR conversion disorder*[tw] OR

psychophysiological disorder[Mesh] OR psychosomatic medicine[Mesh] OR psychophysiological

disorder*[tw] OR psychosomat*[tw] OR psychosomatic medicine[tw] OR functional somatic sympt*[tw]

OR functional somatic syndrom*[tw] OR functional syndrom*[tw] OR unexplained sympt*[tw] OR

medically unexplained[tw] OR unexplained medical sympt*[tw] OR psychogen*[tw] OR non-organ*[tw]

OR non-specific complain*[tw] OR non-specific sympt*[tw] ) )) ))

Figure 1 Search strategy
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title and abstract. In case of doubt they consulted the

full paper. Disagreements on inclusion were dis-

cussed in a consensus meeting. All disagreements

were easily resolved. We calculated inter-rater agree-

ment for inclusion with kappa statistics.19

We excluded studies that focused primarily on

patients suffering from single-symptom unexplained

disorder (tension headaches, dysmenorrhoea) and

distinctive functional somatic syndromes (irritable

bowel syndrome, chronic fatigue syndrome) be-

cause we were interested in explanatory models of

undifferentiated MUS in the literature. We focused

on undifferentiated MUS as we assume that these are

more difficult to explain than single symptom un-

explained disorders and distinctive functional syn-

dromes.20 We also excluded studies that focused

primarily on patients with medical or psychiatric

disease (except somatoform disorders). Studies on

children and adolescents (age less than 18 years) and

studies on specific groups of patients such as refu-

gees, street prostitutes etc. were also excluded.

Data analysis

We analysed the included reviews for explanatory

models describing the cause of MUS. The publi-

cations were fully entered into a computer database

(Atlas.ti) suitable for qualitative processing. The

collection and analysis of data from the included

reviews was performed both parallel and cyclic, thus

mutually influencingeachother.First, tworesearchers

(JvR and ToH) independently read the articles in

which many different models were assembled, to

develop a coding scheme of explanatory models.

Initial coding was discussed to seek agreement on

content. The coding was improved, adjusted, expli-

cated and specified by applying the constant com-

parative method.21 One researcher (JvR) thematically

coded the included articles in Atlas.ti according to

the final coding scheme.

Results

We retrieved 710 articles from the search in the

electronic databases (480 from PubMed and 230

from PsycINFO). Sixty-five papers were duplicates.

After two independent researchers screened title

and abstract by, 24 papers fulfilled the inclusion

criteria (Figure 2). The inter-rater agreement (kappa)

was 0.65 (95% CI: 0.51 – 0.79), which was considered

‘good’. Two articles were not available in the

Netherlands and were therefore excluded. After read-

ing the full text, 19 out of 22 articles were included in

our study.13,22–39 The three articles that were excluded

reported on therapy/diagnosis or somatic disease

and one turned out to be a review of a book.

We could distinguish nine different explanatory

models (somatosensory amplification, sensitisation,

sensitivity, immune system sensitisation, endocrine

dysregulation, signal filter model, illness behaviour

Figure 2 Selection of studies
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model, autonomous nervous system dysfunction

and abnormal proprioception) and one meta-model

(the cognitive behavioural therapy model) that con-

tains components of these nine different explana-

tory models. Each model is described, including

citations and comments from the reviews.

Explanatory models

A Somatosensory amplification theory

The process described as somatosensory amplifi-

cation suggests that a physical sensation arises and

that, as a consequence, patients focus their attention

on this sensation. They develop certain cognitions

and attributions which further amplify the percep-

tion of these physical signals. This amplification

results in a vicious circle in a way that symptoms

are reinforced by patients’ thoughts and concerns.

As a result patients with MUS experience a range of

feelings as more severe, more damaging and more

alarming.

‘The strength of this model is its simple formu-
lation, and it can even be used to explain the
disorder to patients. The basic mechanisms used
in this model, such as attention, perception, and
attribution processes have some empirical vali-
dation, although the model neglects many other
well-validated factors, or offers only indirect ex-
planations for them.’ (p. 837)22

‘Petrie and Weinman (2003) have called for more
attention to be given to symptom appraisal and
we would widen this by calling for more attention
to attention in general. The theoretical literature
and some of the empirical literature supports this
mechanism as being an important part of the
cycle maintaining MUS.’ (p. 791)23

‘Amplification has, in general, been found to be
related to reporting of somatic symptoms. How-
ever, there are conflicting reports on whether this
is an independent effect or whether this is medi-
ated by such factors as anxiety, depression and
negative affect/neuroticism. Findings suggest that
somatosensory amplification can only partially
account for somatisation, and that other mechan-
isms may also be important in this process.’ (p. 28)26

B Sensitisation theory

Sensitisation means having an enhanced somatic

response to sensations as a result of former experi-

ences of these sensations. In patients with MUS,

repeated experiences of pain and symptoms can

lead to memory traces at a neuronal level which

increase sensitivity for future stimulation. This could

result in normal benign stimuli being perceived as

pain. A patient’s body reacts stronger to stimuli when

it has become more sensitive by earlier and repetitive

encounters. The process of sensitisation has, besides

a neural and sensory part, also a psychological com-

ponent. In MUS in general, a larger memory com-

plex may play a role. Experiencing a single symptom

would not only sensitise this sensation, but would

also activate a wider memory trace. This in turn, can

result in the experience of other physical symptoms.

Therefore, sensitisation may cause a wide range of

symptoms. Furthermore, expectations also play a

role in further sensitisation.

‘The development of symptom memories can be
associated with cerebral restructuring. This has
been shown for single pain symptoms, where
already 24 hours of pain perception can cause
neuronal reorganisation (neural plasticity) that
will facilitate and intensify further symptom per-
ceptions (Arnstein, 1997). For the phenomenon
of multiple physical complaints, a general symp-
tom memory matrix can be postulated.’ (p. 830)22

‘The repeated perception of physical signals in
combination with uncertainty about the origin
of the sensations can hinder the habituation that
would ordinarily be expected.’ (p. 1000)27

C Sensitivity theory

This theory suggests that some individuals are more

vulnerable to develop MUS. This vulnerability can

be based on personality traits, such as negative affect

and neuroticism. Furthermore, patients with MUS

seem to have difficulty in experiencing the rela-

tionship between bodily signals and emotions and

thoughts. Catastrophic thinking may also play a

part in the vulnerability of pain in these patients.

There is little evidence for genetic influences, but

many researchers suggest that early childhood ex-

periences, such as abuse, insecure attachment and

parental influence, play an important role in the

development of MUS.

‘Viewing the MUS from the perspective of under-
lying developmental influences that affect the
function of a variety of organs based on familial
(genetic and environmental) predispositions rather
than from traditional viewpoint of isolated organ-
originated diseases has at least two important
implications. First, it provides a more parsimonious
explanation for many findings that have been
quite difficult to account for ... Second, and more
importantly, it invites investigation of new areas
of therapy that may otherwise escape consider-
ation.’ (p. 142)28

‘Studies within the framework of attachment the-
ory have provided clear evidence that insecure
attachment patterns, and in particular an insecure
dismissing attachment pattern, are associated with
an avoidant style of affect regulation.’ (p. 21)29
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D Immune system sensitisation theory

The brain has a cytokine system that reacts to the

immune system. It monitors danger in parts of our

body and coordinates the responses to these threats.

The brain cytokine system is activated by the im-

mune system and mediates the subjective, behav-

ioural and physiological components of sickness, in

a reversible way. It can be sensitised in response to

activation during early stages of development, repet-

itive stimulation or prior exposure to immuno-

logical stimuli. The brain cytokine system, when

sensitised, reacts very fast and is less likely to shut

down after eliminating the initial stimulus. Further-

more the brain cytokine system can be triggered by

non-immunological stimuli. In patients with MUS,

a chronic immune activation with production of

cytokines can act as a motivation for the brain to

change priorities in face of the presented threat

(such as stress or trauma) resulting in a feeling of

being sick.

‘The brain cytokine system also plays a key role in
the experience of pain that is associated with
danger, to the point that it has been proposed
that pain is actually the main determinant of
sickness behaviour rather than just a component
of it (Watkins and Mayer, 2000).’ (p. 951)30

‘The main medical implication of this view is that
many somatisation symptoms including depressed
mood, fatigue, and pain may represent the ex-
pression of a previously sensitised brain cytokine
system that is reactivated by infectious or non-
infectious trauma.’ (p. 853)31

‘A growing body of evidence suggests that patho-
physiological processes explain some of the as-
pects of illness behaviour that are typically viewed
as psychological in origin. The experience of gen-
eral malaise or feeling sick has a physiological
basis, mediated by centrally acting proinflam-
matory cytokines such as interleukin and tumour
necrosis factor.’ (p. 56)32

E Endocrine dysregulation theory

In the hypothalamus pituitary adrenal (HPA) axis,

feedback loops exist to regulate the body’s response

to acute and chronic stress. Dysregulation of this

axis has been found in patients with MUS. One

interpretation is that prolonged activation has led

to a ‘burnout’ response and a down regulation of

HPA activity in MUS. Another suggestion is that

hypocortisolism may in fact be a protective response

of the body. Hypercortisolism has been found in

patients with MUS. Early traumata during pregnancy

or childhood can have long lasting effects on the

stress sensitivity of the HPA axis which may be

associated with increased prevalence of MUS.

‘The link so far found between central nervous
system processes, such as the HPA axis, and
immunological processes are intriguing but far
from conclusive; the causal relationships are
unclear, as are the nature of the change in these
systems in different conditions at different stages.
There is however already sufficient data to pro-
pose hypotheses about some of the important
links, for example, between life events, HPA axis
and immune functioning, that could be tested in
prospective studies.’ (p. 791)23

‘We can conclude that the relevance of the HPA-
axis for the somatisation syndrome is still unclear.
HPA-activity definitely plays a role; however, this
role might be unspecific, course depending, and
multi-directional.’ (p. 998)27

F Signal filter theory

There is a permanent sensory stimulation from the

body sending information to the brain. In healthy

individuals, however, this ‘sensory noise’ is filtered,

in order to ensure that the brain is not over-

stimulated by information from physiological pro-

cesses. In patients with MUS ‘faulty filtering’ leads

to the inability of these patients to differentiate

between information from physiological process

(produced by the body) and information from patho-

physiological processes (produced externally). Patients

with MUS experience both types of information.

Therefore, the number of physical sensations experi-

enced by these patients is increased.

‘The perception-filtering-model is in line with the
findings on the relevance of memory processes
and expectation, two empirically well-founded
mechanisms not directly included in the other
models. Further strength of this model is the close
relationship to the neuronal process of percep-
tion. Therefore they offer a link between psycho-
logical and psychobiological findings on MUS.’
(p. 837)22

‘The effect of distraction on pain perception was
demonstrated by Bantick et al, who found that
distraction leads to reduced activity in pain-
associated centers (Bantick et al, 2002), again
supporting a signal-filter-model as presented.’
(p. 999)27

GIllness behaviour theory

This theory hypothesises that patients’ beliefs influ-

ence their behaviour. This behaviour can in turn

affect physiology and symptoms, resulting in a vicious

circle and maintaining symptoms. Avoidance of

physical, social or mental activity can result in more

symptoms. For example, when a patient with chronic
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fatigue believes she will get more tired by doing

sports, she will stop all physical activity. This may

result in an increase of bodily attention and physical

deconditioning, ending in more awareness and sus-

ceptibility of physical symptoms. Therefore symp-

toms can be sustained because of patients’ behaviour.

‘There is actually relatively little literature con-
cerning illness responses, despite a clinically
prevalent belief that ‘all or nothing coping’ and
avoidance behaviours are important in the onset
and perpetuation of syndromes such as CFS. More
longitudinal work of this nature is needed to
clarify the role of behaviour in the development
of MUS.’ (p. 787)23

‘Behavioral aspects are also important in operant
conditioning of illness behavior, confirmation of
health attitudes, and the development of physical
deconditioning. While these aspects could be of
major importance for this patient group, their role
has been insufficiently investigated in scientific
trials.’ (p. 836)22

‘Cognitive, emotional and behavioural factors
have the capacity to relieve symptoms and even
change the brain.’ (p. 994)33

H Autonomic nervous system dysfunction
theory

Autonomic nervous system (ANS) dysfunction is a

potential mechanism connecting psychosocial stress

to MUS. In healthy controls, the change from atten-

tion tasks to rest periods is associated with a sub-

stantial decrease in heart rate activity (‘recovery

response’). This reduction of physiological activity

after mentally distressing tasks is not present in

patients with MUS. It is hypothesised that this is a

result of a parasympathetic nerve system dysfunc-

tion, resulting in a long lasting increased heart rate

and stress burden in these patients.

‘To summarize the results on autonomic physio-
logical activity, we can conclude that only few
studies have addressed this question so far. Only
small differences have been found, although there
is some consistency indicating the involvement of
the cardiovascular system.’ (p. 998)27

‘We conclude that current available evidence is
not adequate to firmly reject or accept a role of
ANS dysfunction in functional somatic disorders
and it would therefore be misleading to provide a
definitive summary estimate.’ (p. 108)34

I Abnormal proprioception theory

Increased or abnormal proprioception can be a

cause of physical symptoms in patients with MUS.

It is suggested that patients with MUS demonstrate

more exact and sensitive perception of their body

than healthy individuals. In patients with MUS,

minimal changes in muscle tension would lead to

an enhanced feeling of abnormality. Therefore, be-

nign physiological sensations (small changes in their

body) can be interpreted as signs of a physical disease.

‘If patients with MUS perceive physical sensations
more precisely, this could lead to increased likeli-
hoods of perceiving even minor physical symp-
toms, although these differences could also be due
to higher distraction by external stimuli in
healthy controls.’ (p. 828)22

J Cognitive behavioural therapy model

This meta-model proposes that the cause of MUS is a

self-perpetuating multi-factorial cycle, with interac-

tion of different factors in several domains. This

model provides a framework to incorporate patients’

own personal perpetuating factors as well as predis-

posing and precipitating factors. Each factor can

result in physical symptoms and/or distress. Doctor

and patient together have to search for the patient’s

personal circumstances that might contribute to the

distress. Furthermore, this meta-model incorporates

processes from at least five different theories de-

scribed above: sensitivity, sensitisation, somatosensory

amplification, endocrine dysregulation and the ill-

ness behaviour model.

‘This is the explicit purpose of the CBT assess-
ment: to form a coherent multi-factorial case
conceptualization that forms the rationale for
treatment.’ (p. 789)23

‘The biopsychosocial perspective becomes in-
creasingly sophisticated, thus allowing the forma-
tion of a tight chain of findings from psychology
to specific disease processes playing a role in the
etiology and maintenance of illness conditions.’
(p. 182)39

‘As such the autopoietic explanation of MUS as
proposed by the CBT model both fits the current
data and could form a theoretically coherent basis
for further research. More generally, the research
bears out the over-arching CBT hypothesis that
the autopoietic interaction of distinct but linked
systems could serve to produce physical symp-
toms intheabsenceofphysicalpathology.’ (p.789)23

Discussion

Summary of main findings

This review illustrates a considerable number of

explanatory models of MUS, grounded in the scientific
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literature. We could distinguish nine different ex-

planatory models of MUS in the literature: soma-

tosensory amplification, sensitisation, sensitivity,

immune system sensitisation, endocrine dysregu-

lation, signal filter model, illness behaviour model,

autonomous nervous system dysfunction and ab-

normal proprioception. Furthermore, we found one

meta-model, the cognitive behavioural therapy model.

Some of the models aim at a physical explanation,

such as the immune system sensitisation theory, the

endocrine dysregulation theory, the autonomic ner-

vous system dysfunction theory and the abnormal

proprioception theory. Other models aim at a

psychological explanation, such as the somato-

sensory amplification theory and the sensitivity

theory. And some models combine a physical and

psychological explanation, such as the sensitisation

theory, the signal filter theory and the illness behav-

iour model.

The nine different explanatory models seek an

explanation in different domains, including somatic

causes, perception, illness behaviour and predisposi-

tion. The meta-model integrates these four domains.

Medical explanations in clinical practice

Current medical training focuses on acting (diag-

nosing and treating patients) instead of listening,

explaining and reflecting. Several studies pointed

out that patients seek legitimacy for their symp-

toms.16,40–42 They want to feel that the doctor accepts

that the symptoms are real and warrant the doctor’s

attention.25 Therefore, good and relevant doctor

consultation skills, including explaining symptoms,

are needed. Plenty of doctors think in terms of

action and reaction, while the explanation of symp-

toms in itself might be the most important inter-

vention for patients with MUS.43 Such explanations

might prevent patients from extending or elaborating

symptoms and doctors from providing investiga-

tions or somatic treatment.3 Explanation as a con-

sultation skill in its own right is rarely addressed in

the literature and in teaching programmes. As edu-

cation on explaining and explanatory models is lim-

ited in today’s clinicaleducationprogrammes,medical

students and GPs have little knowledge of theories

and models which they can use during consultation.

This might explain part of the difficulties GPs ex-

perience in giving an adequate and tangible expla-

nation to patients with MUS. However, GPs indicate

that they build their own explanatory models of

medically unexplained symptoms based on their

experience in daily practice.44 Furthermore, building

acceptable and effective (i.e. reassuring) explanations

together with the patient needs a mutual understand-

ing of patients’ beliefs, concerns and expectations

regarding their symptoms.45,46 Knowledge of explan-

atory models of MUS, together with this mutual

understanding and daily practice experience can facil-

itate doctor–patient communication and strengthen

the doctor’s relationship with these patients. Fur-

thermore, mutual understanding between GP and

individual patients on the aetiology of MUS might

result in greater reassurance, patient satisfaction and

commitment to the proposed interventions.25

Strengths and limitations of this study

In this qualitative analysis of the literature, we used

an extensive and systematic search strategy to ident-

ify relevant reviews. Including the full text papers

and having them coded by two independent re-

searchers added rigour to our study. Moreover, we

had good inter-rater agreement for inclusion and

exclusion.

By using a cyclical way of analysing data, we were

able to focus and explore explanatory models in

depth.47 Entering the full text of included studies

into Atlas.ti and using the constant comparative

method to code and reorganise data strengthened

our findings.

We limited our literature search to the past five

years. It seems, however, that we have captured

most explanatory models in the literature as the

reviews included in our study also discussed and

summarised explanatory models described in earlier

literature. Although across cultures many systems of

medicine provide sociosomatic explanations link-

ing problems in family and community with bodily

distress, we did not find culturally based explana-

tory models in our literature search.48

A qualitative analysis of the literature is not as

objective as a meta-analysis. However, we were able

to summarise the range of explanatory models

grounded in the current scientific literature. As

studying the scientific evidence of the different

models was not the goal of our study, we are not

able to draw conclusions on the degree of evidence

of the explanatory models found in the literature.

Implications for future practice and
research

This review illustrates quite a number of different

explanatory models of MUS described in the

literature. Most theories are based on symptom

perception, somatic causes, illness behaviour and

predisposition. On the other hand, more progress

has to be made towards a fuller understanding of the

complex aetiology of MUS.
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Further studies using in-depth interviews with

GPs may reveal new explanatory models based on

experiences in daily medical practice. This qualitat-

ive analysis of the literature examines explanatory

models of MUS and not the usefulness of these

models in clinical practice. Therefore, new research

has to clarify the usefulness of the different explana-

tory models in daily practice. In addition, studies

using a mixed method methodology have to point

out patient preferences and the effectiveness of the

explanatory models individually in family practice.

As persistent MUS are present in all medical

specialties, these explanatory models should be

integrated in the educational programs of all medi-

cal doctors in order to improve the quality of care for

patients with persistent MUS.
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