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ABSTRACT
Introduction: Dyspnoea and chest pain are signs
shared with multiple pathologies ranging from the
benign to life-threatening diseases. Gut feelings such
as the sense of alarm and the sense of reassurance are
known to play a substantial role in the diagnostic
reasoning of general practitioners (GPs). A Gut
Feelings Questionnaire (GFQ) has been validated to
measure the GP’s sense of alarm. A French version of
the GFQ is available following a linguistic validation
procedure. The aim of the study is to calculate the
diagnostic test accuracy of a GP’s sense of alarm when
confronted with dyspnoea and chest pain.
Methods and analysis: Prospective observational
study. Patients aged between 18 and 80 years,
consulting their GP for dyspnoea and/or thoracic pain
will be considered for enrolment in the study. These
GPs will have to complete the questionnaire
immediately after the consultation for dyspnoea and/or
thoracic pain. The follow-up and the final diagnosis will
be collected 4 weeks later by phone contact with the
GP or with the patient if their GP has no information.
Life-threatening and non-life-threatening diseases have
previously been defined according to the pathologies
or symptoms in the (ICPC2) International Collegiate
Programming Contest classification. Members of the
research team, blinded to the actual outcomes shown
on the index questionnaire, will judge each case in turn
and will, by consensus, classify the expected outcomes
as either life-threatening or non-life-threatening
diseases. The sensitivity, the specificity, the positive
and negative likelihood ratio of the sense of alarm will
be calculated from the constructed contingency table.
Ethics and dissemination: This study was approved
by the ethical committee of the University de Bretagne
Occidentale. A written informed consent form will be
signed and dated by GPs and patients at the beginning
of the study. The results will be published in due
course.

INTRODUCTION
Dyspnoea and thoracic pain are signs indicat-
ing multiple pathologies from the benign to

life-threatening pulmonary embolism or
cardiac diseases. General practitioners (GPs)
are sometimes torn between missing a
patient with a hypothetical life-threatening
disease and referring too many patients for
harmful and costly investigations.1

In 2009, the concept of gut feelings in
general practice was described, by means of a
qualitative study, as a sense of alarm and a
sense of reassurance.2 The sense of alarm is
an uncomfortable feeling, experienced by
physicians, that something does not fit in a
patient’s clinical presentation although they
have found no specific indications. The
sense of alarm activates the diagnostic
process and induces the doctor to initiate
specific management to prevent serious
health problems.2 It was considered to play a
substantial role in the diagnostic reasoning
of GPs.3 A Dutch Gut Feelings Questionnaire
(GFQ) was created from the consensus cri-
teria for gut feelings and validated by a con-
struct validation procedure using case
vignettes. The internal consistency of the
GFQ proved to be high (Cronbach’s α=0.91),
the κ with quadratic weighting was moderate

Strengths and limitations of this study

▪ This is the first study aiming to define the diag-
nostic accuracy of the sense of alarm when
applied to dyspnoea and thoracic pain.

▪ The setting of this study is of major importance:
general practitioners (GPs) will fill in the Gut
Feelings Questionnaire during their decision-
making process.

▪ A limitation of the study is a potential sample
selection bias by a potential selection of serious
cases, when the participating GPs are not well
instructed about the broad inclusion criteria for
thoracic pain and dyspnoea.
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to good (0.62, 95% CI 0.55 to 0.69).4 A linguistic valid-
ation procedure was performed to obtain an English
version of the questionnaire.4

A linguistic validation procedure produced a French
version of the GFQ using the same procedure as the
Dutch team,5 6 as described in the article presenting the
questionnaire.4

Limitations of the existing literature
In the Netherlands, GPs have regularly been blamed, in
medical disciplinary tribunals, for failing to respond to
this sense of alarm or even because of a lack of it.7 This
alarm bell should have signalled a dangerous situation
in the clinical cases in question: the GP should have
reacted in order to prevent an error. The sense of alarm
was seen as a means of guaranteeing optimal care. It
would have acted as an error-prevention tool.8 Taking
the wrong decision can lead to serious consequences,
both for the patient’s health and, at a judicial level, for
the doctor concerned.
The accuracy of gut feelings as a diagnostic test was

studied in the field of paediatrics.9 Gut feelings had a
higher specificity than clinical impression in the context
of serious infection in children in primary care. The
authors recommended that gut feelings should not be
ignored but used as a red warning flag.9 Gut feeling was
considered a fairly accurate tool in the case of chest
pain.10 GPs interviewed in a qualitative study explained
how they had followed their sense of alarm when they
correctly diagnosed pulmonary embolism.11 They used
the sense of alarm as a tool for preventing the diagnostic
error of missing a pulmonary embolism. To our knowl-
edge, data are scarce on the diagnostic accuracy of the
sense of alarm in primary care, especially for patients
with dyspnoea and chest pain.

Objective
The aim of the study is to calculate the diagnostic test
accuracy of the sense of alarm when applied to dyspnoea
and chest pain, using the GFQ.4 The sensitivity and spe-
cificity will be indicated by means of a contingency
table, using horizontal lines to indicate life-threatening
and non-life-threatening pathologies (in accordance
with dyspnoea and chest pain) and vertical lines to indi-
cate the presence or absence of the sense of alarm. This
research design will enable us to assess the extent to
which GPs can trust their sense of alarm when con-
fronted with dyspnoea and/or thoracic pain.

METHODS AND ANALYSIS
We will be implementing a prospective observational
study using the French version of the GFQ.

Participants
Patients aged between 18 and 80 years, consulting their
GPs for dyspnoea and/or thoracic pain, will be consid-
ered for enrolment in the study. GPs involved in the

General Practice Faculty of Brest University will be
selected for the study. The participants will not be dir-
ectly incentivised to take part. In order to increase their
involvement, the trainee assisting them at the surgery
will be responsible for communicating the information
to patients. In France, patients are not used to being
involved in research programmes at their GP’s surgery.
Informing them of the study design and answering their
questions are too time-consuming for French GPs. The
trainee’s role will be to facilitate this information phase.
Consecutive patients, for whom dyspnoea and/or thor-
acic pain are the reason for contact, will be enrolled
over a period of 12 weeks. Dyspnoea is defined as diffi-
cult or laboured breathing, according to the definition
in Medical Subject Headings (MeSH), the National
Library of Medicine controlled vocabulary thesaurus
used for indexing PubMed citations. Chest pain is
defined as pressure, burning or numbness in the chest
(MeSH definition). The GPs will be informed directly of
the results of the study.
Non-inclusion criteria are: patients in palliative care

and patients known to have coronary heart disease.
Patients known to have pulmonary diseases are not
excluded because of the possibility of the coexistence of
pulmonary embolism or secondary infection and other
pulmonary pathologies such as chronic obstructive pul-
monary disease in the same patient.
In order to limit selection bias in cases, the GPs and

trainees will be trained to detect all cases and to not
focus solely on the serious ones presented at the surgery.
The GPs and trainees will be shown a Powerpoint pres-
entation describing the MeSH definition of thoracic
pain and dyspnoea, including case vignettes. Inclusion
and non-inclusion criteria will figure on the back of
each questionnaire.

Sample size
The size of the sample will be estimated according to
the following data. The incidence of the sense of alarm
was 7% for the respiratory International Collegiate
Programming Contest (ICPC) code chapter and 15%
for the circulatory ICPC code chapter in the first Dutch
study.12 The prevalence of consultations for dyspnoea in
France in primary care is 1.77% and 1.51% for thoracic
pain.13 We defined our initial population as 40 volunteer
GPs, each following up, on average, 800 patients in their
practice. We included a physician level and a patient
level in our calculation. The number of cases required
for a power of 80% and an error rate of 5% is 211 for
thoracic pain with 34 GPs and 123 for dyspnoea with 31
GPs. Taking into account the Lasagna effect,14 we esti-
mated seven cases of thoracic pain per GP and four
cases of dyspnoea per GP. Epi Info V.6.04 software will
be used to perform the analysis.

Data collection
The final diagnosis will be collected 4 weeks later: by
phone contact with the GP to find out how the patient’s
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condition has progressed; or by phone contact with the
patient if the GP has no information. One researcher
from the team will collect follow-up data and gather
information on the way used to achieve final diagnosis.
We will not include specific analysis on the accuracy of
the test used to establish this final diagnosis.
Life-threatening and non-life-threatening diseases have
previously been defined according to the pathologies or
symptoms in the ICPC2 classification. This document
was formulated, following a consensus procedure, by a
group of experts on the topic. Members of the current
research team, blinded to the actual outcomes shown on
the index questionnaire, will judge each case in turn
and will, by consensus, classify the expected outcomes as
either life-threatening or non-life-threatening diseases.
The study will take place between 30 January and 31 July
2015.

Data analysis
The GFQ consists of 10 items. The first five items in the
questionnaire are derived from the consensus statements
from the gut feelings concept, which describes the sense
of reassurance (item 1) and the sense of alarm (items
2–5).2 The items are rated using a five-point Likert scale
ranging from completely disagree to completely agree.
Items numbered 6, 7, 8 and 9 relate to the patient’s
care. The 10th item assesses whether the patient’s case
elicited a gut feeling (a sense of reassurance or a sense
of alarm) or whether it is impossible for the respondent
to say or even whether a gut feeling is not applicable.
A sense of alarm will be considered as present when the
answer to item 10 indicates a sense of alarm or when
the answer to item 10 indicates that it is not applicable
and at least one of the scores of items 2–5 is higher than
3/5. A sense of alarm is considered as not present when
the answer to item 10 indicates either a sense of reassur-
ance or when the answer to item 10 indicates that it is
not applicable and the score for item 1 is higher than
3/5. The contingency table will be composed of hori-
zontal lines to indicate a life-threatening or a
non-life-threatening pathology (in accordance with dys-
pnoea and chest pain) and vertical lines to indicate the
presence or absence of the sense of alarm. The sensitiv-
ity, the specificity, the positive and negative likelihood
ratio (LR+ and LR−) will be calculated from the con-
structed contingency table.

DISCUSSION
To the best of our knowledge, this is the first study
aiming to define the diagnostic accuracy of the sense of
alarm when applied to dyspnoea and thoracic pain
using the validated GFQ. The setting of this study is of
major importance: GPs will fill in the GFQ during their
decision-making process. We are providing quantitative
data from daily practice situations.
One limit of the study may be the selection of cases.

The definitions of thoracic pain and dyspnoea from

MeSH terms are broad and GPs may focus only on
what they think are serious cases. We will, of necessity,
take inclusion procedures into account during the
presentation of the study, and emphasise the defini-
tions of the inclusion criteria, thoracic pain and
dyspnoea.
It is more likely that patients will be referred in cases

where GPs experience a sense of alarm than in cases
where they do not experience any gut feeling. The likeli-
hood of being admitted for a life-threatening pathology
may be influenced by additional testing undertaken
during secondary care. The analysis of the answers to
the questionnaire will be undertaken as soon as the com-
pleted questionnaires have been received in order to
minimise interpretation bias.
Another limit is related to the transferability of the

results to other European countries. French GPs do not
use blood point of care testing to help their decision-
making. D-dimer test and troponin test cannot be
carried out at the GP’s office, they must be performed
in a laboratory.

DISSEMINATION
The GPs will sign a written consent after receiving infor-
mation, by email and also by post. Patients will sign a
written consent after information has been delivered
orally, as well as in writing, by a trainee.
The findings of this study complete the description of

the sense of alarm by contributing an essential quantita-
tive component. We will ensure that the results are
widely disseminated through publication in open access
journals as well as through conference presentations.
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