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Abstract

Background Acute lower respiratory tract infections (LRTls) commonly lead people to seek out-of-hours primary
care. Symptoms of lower respiratory tract infections overlap, and access to definite diagnostic tools is lacking in most
out-of-hours settings. Distinguishing between different LRTIs is vital to ensure appropriate antibiotic prescribing.

The study aimed to identify which clinical factors have guided out-of-hours physicians in distinguishing LRTls in the
late phase of the COVID-19 pandemic.

Methods Out-of-hours physicians from France, Greece, Lithuania, Poland, and Spain registered pre-defined clinical
information about all cases suspected of an RTl on an A4-paper Audit Project Odense chart from January to March
2022. Two multivariable logistic regressions were performed to analyse which clinical factors the physicians used to
distinguish between pneumonia and other LRTls.

Results A total of 1,222 cases of either pneumonia, acute bronchitis/bronchiolitis, common cold/influenza, or COVID-
19 were registered by 86 participating physicians. Fever and cough were the most common symptoms reported.

The pneumonia diagnosis was associated with abnormal lung auscultation (odds ratio (OR) 11.41, 95% confidence
interval (Cl) 4.14-31.45), poor general condition (OR 5.96, Cl 2.43-14.60), tachypnoea (OR 2.55, Cl 1.38-4.73),and a
combination of fever and cough (OR 11.10, Cl 2.87-42.97).

Conclusion During the late COVID-19 pandemic, out-of-hours physicians'registered information about the patients’
clinical condition, respiratory rate assessment, and lung auscultation evaluation were associated with diagnosing
pneumonia, among other LRTIs.
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Introduction

Symptoms of acute lower respiratory tract infections
(LRTIs) are common reasons for encounters in out-of-
hours services, including emergency primary care and
emergency departments [1, 2]. Most LRTIs have low
urgency, are self-limiting, and do not require antibiotic
treatment regardless of viral or bacterial aetiology [3].
Nevertheless, a substantial percentage of patients pre-
senting to out-of-hours services with LRTI symptoms
receive an antibiotic prescription [4—6].

Overlapping symptoms and signs makes separating
LRTIs like pneumonia, bronchitis, influenza, and, to a
certain degree, even the common cold, a clinical chal-
lenge, especially in settings with limited diagnostic tools.
Moreover, this distinction is essential to ensure appropri-
ate antibiotic prescribing, as pneumonia is generally the
only antibiotic-demanding infection.

The most common pneumonia symptoms and clini-
cal signs include cough, dyspnoea, fever, fatigue, tachy-
pnoea, and abnormal lung auscultation, all of which may
be present even in other LRTIs [7]. The COVID-19 pan-
demic added a new diagnosis to the possible LRTIs with
these symptoms.

Access to accurate diagnostic modalities is lacking in
most primary care out-of-hours settings, and even the
widely available SARS-CoV-2 point-of-care (POCT) to
identify cases of COVID-19 have low sensitivity and
specificity [8, 9]. C-reactive protein (CRP) POCT may
help distinguish between pneumonia and self-limiting
LRTIs with a similar clinical presentation [10]. However,
no symptoms, signs or POCT results are definite for the
diagnosis, and the overall clinical impression has higher
diagnostic accuracy than clinical decision rules [11].

Out-of-hours services, characterised by unknown
patients with higher urgency and lack of follow-up,
carried a substantial burden regarding organisational
changes and clinical handling of the COVID-19 pan-
demic [12, 13]. Nevertheless, how out-of-hours physi-
cians diagnosed pneumonia among other LRTIs during
this demanding period has not been investigated.

The present study was conducted in five European
countries with a comparable prevalence of infectious
diseases [14]. It aimed to identify which clinical factors
have guided out-of-hours physicians in distinguishing
pneumonia from acute bronchitis/bronchiolitis, common
cold/influenza, and COVID-19 from January to March
2022.

Methods

Design and setting

Health Alliance for Prudent Prescribing and Yield of
Antibiotics in a patient-centred perspective (HAPPY
PATIENT) is a European Union-funded project with
15 partners within nine countries [15]. Out-of-hours
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physicians from France, Greece, Lithuania, Poland, and
Spain registered on A4-paper APO charts the essen-
tial features of all consultations regarding community-
acquired infections before and after a multifaceted
intervention (see Appendix A) [16]. The present study
used data from the pre-intervention audit.

The structure of out-of-hours services in European
countries varies [17]. The five countries in this study
also have different ways of organising out-of-hours care.
Lithuania provides out-of-hours service in hospital emer-
gency departments, mainly by hospital doctors. The
other four countries employ general practitioners (GPs)
in emergency departments and primary care centres of
varying sizes and organisations. However, all the clinics
included are the first point of contact for the population
when a perceived medical need arises out of hours.

Data collection occurred before any possible referral
for X-rays, ultrasound or additional blood tests available
in nearby or linked hospitals, supporting comparability
between countries and settings. Hence, despite variations
in provision locations, organisational structures, and par-
ticipants’ medical backgrounds, all data were uniformly
analysed.

Subjects and data

The APO chart was developed based on evidence, prior
APO studies, pilot-testing, and consensus-seeking [7,
15]. It was pilot-tested in all five countries and reported
as face-valid and sufficiently exhaustive after dialogue
between the country representatives and the out-of-
hours physician testers.

The participating physicians registered patients’ age
and sex, ticked off their symptoms and clinical findings,
POCTs used, which diagnosis the physician deemed most
likely, and if antibiotic treatment was initiated. POCT
results were not registered. Information about each par-
ticipating physician was obtained digitally at sign-up for
the study.

Statistical analyses
Frequencies, percentages, means, and interquartile
ranges (IQR) were used to describe the distribution of the
continuous variables in the sample. A binomial logistic
multilevel model, whose dependent variable is the pneu-
monia diagnosis (yes/no), was estimated. The patient was
level 1, and the physician was level 2 (also called group).
Due to the diversity of symptoms related to COVID-
19, all symptoms and clinical findings from the APO
chart associated with RTIs (i.e., fever, sore throat, cough,
increased sputum, ear pain, other symptoms, poor general
condition, tachypnoea, abnormal lung auscultation, tonsil-
lar exudates, and tender cervical adenopathy) were initially
considered as potential predictors and an iterative forward
selection method of regressors was performed [18]. For
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further analyses, variables with p-values less than 0.2 and
those deemed clinically meaningful a priori (i.e., all except
sore throat, ear pain, tonsillar exudates, and tender cervi-
cal adenopathy) were kept. Hence, age groups, fever, sore
throat, cough, increased sputum, other symptoms, poor
general condition, tachypnoea, and abnormal lung auscul-
tation were independent variables in the regression. As the
risk of severe pneumonia outcomes increases with age, the
population was divided into age groups (0-17, 18—-64, and
65+) [19]. A missing age category was included to keep all
patients in the model estimation.

Based on clinical experience, we specifically wanted
to test whether the following three combinations of
symptoms and signs were associated with the pneumo-
nia diagnosis: fever and cough, fever and abnormal lung
auscultation, and poor general condition and abnormal
lung auscultation. Hence, two regression models with
the same variables were performed. Model 1 (M1) was
run without the symptom combinations, while model 2
(M2) included the combinations. For both models, all the
cases diagnosed with a combination of pneumonia and
COVID-19 were excluded.

Stata 17 (StataCorp. 2021. Stata Statistical Software:
Release 17. College Station, TX: StataCorp LLC) was
used for the statistical analyses.

Results

Eighty-six out-of-hours physicians from France, Greece,
Lithuania, Poland, and Spain participated. The physicians
had a median age of 35 years (range 25-64), and 61%
were female. General practitioners (48%) and emergency
medicine specialists (24%) comprised the largest group.
The predominant model was consultations at a clinic
(89%), and only 6% of the clinics had nurse-led telephone
triage.

A total of 1,222 patients clinically diagnosed with
either pneumonia (20.1%), COVID-19 (35.2%), common
cold/influenza (37.4%), or acute bronchiolitis/bronchi-
tis (15.3%) were registered (Table 1). Multiple diagnoses
were provided for 98 cases (8.0%), of whom 78 were diag-
nosed with COVID-19 and pneumonia. Lithuanian phy-
sicians diagnosed pneumonia and COVID-19 more often
than physicians from the other countries.
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The patients had a median age of 40 (IQR 18-66), 27%
were 65 years or older, and 48% were male (Table 2). The
median symptom duration was four days for pneumo-
nia (IQR 3-6), three days for COVID-19 (IQR 2-6), and
three days for the other included LRTIs (IQR 2-4).

Cough (76.9%) and fever (59.0%) were the most com-
mon symptoms regardless of diagnosis (Fig. 1). Abnor-
mal lung auscultation (30.9%) and poor general condition
(26.0%) were the two most common clinical findings
(Fig. 2). A combination of fever and cough was more fre-
quently reported for patients diagnosed with pneumonia
than with the other LRTIs (Table 2). Nine patients diag-
nosed with pneumonia were registered with cough as the
only symptom.

A CRP test was performed in 46.8% of the consulta-
tions, and a SARS-Cov-2 POCT in 64.7% (Fig. 2). Where
the physicians diagnosed pneumonia, the SARS-CoV-2
POCT was used in 80.1% of consultations, and the CRP
test in 80.9%.

Patients aged 65+had a higher probability of being
diagnosed with pneumonia than those younger than 18
years (M2: Odds ratio (OR) 3.86, 95% confidence inter-
val (CI) 1.48-10.08) (Table 2). Sore throat was nega-
tively associated with being diagnosed with pneumonia
(M2: OR 0.29, CI 0.15-0.55). Fever was associated with
being diagnosed with pneumonia in M1 (OR 2.25, CI
1.28-3.94), while no association with fever as a single
parameter was found in M2 (OR 0.39, CI 0.11-1.39). In
contrast, the combination of fever and cough was sig-
nificantly associated (M2: OR 11.10, CI 2.87-42.97). The
clinical findings of poor general condition (M2: OR 5.96,
CI 2.43-14.60), tachypnoea (M2: OR 2.55, CI 1.38-4.73)
and abnormal lung auscultation (M2: OR 11.41, CI 4.14—
31.45) were all associated with being diagnosed with
pneumonia.

The median odds ratio (MOR) of the second-level (phy-
sicians) was 4.50 (M2).

Discussion

Key results

When differentiating pneumonia from acute bronchitis/
bronchiolitis, common cold/influenza, and COVID-19,
out-of-hours physicians mainly considered the patients’

Table 1 Number of registered diagnoses per country (% of all included diagnoses)*

Country Acute Bronchitis/bronchiol- Common cold/influenza COVID-19 N (%) Pneumonia N (%) Total N (%)
itis N (%) N (%)
France 6 (0.5) 21(01.7) 19 (1.6) 14(1.2) 60 (4.9)
Greece 24.(2.0) 20(1.6) 38(3.1) 20(1.6) 102 (8.3)
Lithuania 77 (6.3) 125(10.3) 225 (18.4) 167 (13.8) 594 (48.6)
Poland 44 (3.6) 146 (12.0) 71 (5.8) 27 (2.2) 288 (23.6)
Spain 36 (3.0) 145(11.9) 77 (6.3) 18 (1.5) 276 (22.6)
Total 187 (15.3) 457 (374) 430 (35.2) 246 (20.1) 1320 (108.0)*

*Footnote: 98 patients across all age groups received more than one diagnosis



Lindberg et al. International Journal of Emergency Medicine

(2025) 18:138

Page 4 of 8

Table 2 Multivariable two-level logistic regressions to identify factors associated with diagnosing pneumonia among relevant

differential diagnoses in European out-of-hours services

Acute bronchitis/bron- Pneumo- Odds ratio (95% Cl)in M1 Odds ratio (95% Cl)
chiolitis, common cold/ nia (the regression model with- in M2 (the regression
influenza and COVID-19n n (%) (a,b) out combinations of signs/ model with combina-
(%) (a,b) symptoms) tions of signs/symptoms)
Age group
0-17 276 (28.3) 18(10.7) 1 (ref) 1 (ref)
18-64 510(52.3) 56 (33.3) 1.74 (0.68-4.42) 1.57 (0.61-4.06)
65+ 176 (18.0) 93 (55.4) 3.86** (1.48-10.08) 3.74*%(1.41-9.89)
Missing 14(14) 1(0.6) 1.58 (0.12-20.42) 1.75 (0.12-24.57)
Total 976 (100.0) 168 (100.0)
Symptoms
Fever 546 (55.9) 117 (69.6)  2.25%*(1.28-3.94) 0.39(0.11-1.39)
Sore throat/throat pain 452 (46.3) 29 (17.3) 0.29***(0.15-0.55) 0.27***(0.14-0.52)
Cough 742 (76.0) 137(81.5) 1.40(0.71-2.78) 0.32*(0.11-0.91)
Increased/purulent sputum 95(9.7) 45 (26.8) 1.72(0.91-3.27) 1.78 (0.93-3.43)
Other symptoms© 334 (34.2) 62 (36.9) 0.87 (0.49-1.55) 0.76 (042-1.37)
Clinical findings
Tonsillar exudates 18 (1.8) 2(0.0) 340 (0.50-23.05) 3.12(042-23.14)
Poor general condition 185 (19.0) 91 (54.2) 3.76%**(2.00-7.08) 5.96%**%(2.43-14.60)
Tachypnoea 86 (8.8) 71(423)  2.52*%(1.38-4.62) 2.55%%(1.38-4.73)
Abnormal lung auscultation 203 (20.8) 120 (71.4)  7.19%%*(4.12-12.56) 11.41%%% (4.14-3145)
Combinations
Fever and cough 440 (45.1) 103(61.3) - 11.10%*%(2.87-42.97)
Fever and abnormal lung auscultation 156 (15.6) 85 (50.6) - 0.75(0.25-2.22)
Poor general condition and abnormal lung 87 (8.9) 67 (39.9) - 0.53(0.18-1.55)

auscultation
Group variable
Physician (Median Odds Ratio)

4.42 4.50

*=P <0.05, **=P < 0.01, ***= P < 0.001
278 cases diagnosed with both pneumonia and COVID-19 were excluded
120 cases with other combinations of diagnoses were included

““Other symptoms” was a choice on the APO chart

clinical condition, respiratory rate and lung ausculta-
tion. Also, age over 65 seemed to be important in this
assessment.

Comparison with existing literature

Primary care physicians have been found to have good
diagnostic accuracy for pneumonia when they are sure
of the diagnosis after clinical assessment [20]. Moreover,
the overall clinical impression is often used as a primary
tool for diagnostic purposes [11]. The COVID-19 pan-
demic brought new diagnostic challenges, with an infec-
tion holding various symptoms and clinical findings that
may resemble pneumonia [18]. Hence, the overall clinical
impression was probably crucial for diagnosing pneumo-
nia even during the late phase of the pandemic.

Despite questionable quality, the SARS-CoV-2 POCTs
were widely and equally used in consultations for
pneumonia and COVID-19 in our material [8]. Some
COVID-19 patients may have been tested with PCR or
SARS-CoV-2 POCT before the consultation, which was
not included in the APO chart. The high usage of POCTs

illustrates the challenge of distinguishing the two diagno-
ses and how high availability tends to increase the use of
POCTs [21, 22]. A positive test result from a pre-taken
PCR or SARS-CoV-2 POCT may have convinced the
physicians of a COVID-19 diagnosis regardless of symp-
toms or clinical findings.

In a pre-pandemic study using the APO method in
general practice, patients diagnosed with pneumo-
nia more frequently had fever, dyspnoea, and increased
purulent sputum than those diagnosed with bronchitis
[23]. These findings differ slightly from what we found
in the regression with combinations of symptoms (M2).
Here, cough was negatively associated with pneumonia,
and fever showed no association (M2), while the combi-
nation of fever and cough was highly significant. These
results indicate that the physicians considered that fever
or cough alone had a low predictive value for pneumonia,
while fever and cough in combination had a high predic-
tive value. The former study also reported a correlation
with healthcare personnel assessing the patient as unwell.
This corresponds well with our finding of an association
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Fig. 1 Lower respiratory tract infections: Symptoms in 1222 patients in European out-of-hours services. Legend: The percentage of cases registered with

the listed symptoms. *=P < 0.05, ***= P<0.001(Chi Square test)

with the physician assessing the patient’s general condi-
tion as poor. The differences between the findings of the
two studies may be due to different APO charts, different
clinical settings, or pre-pandemic versus pandemic peri-
ods. We hold it likely that all three factors contributed.

Adventitious respiratory sounds are present in healthy
people [24]. Moreover, lung auscultation has low sensi-
tivity for pneumonia, and one could argue that better
diagnostic modalities should replace auscultation when
possible [25]. Nevertheless, primary care physicians still
seem to rely on abnormal pulmonary auscultation in dif-
ferentiating between bronchitis and pneumonia [23]. We
found that abnormal lung auscultation was associated
with the pneumonia diagnosis, but in combination with
fever, this correlation was extinguished. From a clinical
point of view, this finding is surprising. A confounding
factor may explain it, as the APO charts had a restricted
number of clinical variables. The unknown results from
POCTSs may be one such factor.

Spanish and Danish GPs differed in distinguish-
ing pneumonia from other lower RTIs, with a higher
prevalence of pneumonia in Denmark [26]. Even in our
material, there seems to be a marked difference in the
percentage of pneumonia diagnoses between the five
countries, ranging from 6.6% in Spain to 33.3% in Lithu-
ania. These differences may be due to organisational fac-
tors influencing which healthcare services patients seek
for different clinical problems. They may also come from
cultural variations in physicians’ assessments. The find-
ing of a median odds ratio of 4.50 (M2) of the physician
level in the logistic regression supports this viewpoint.
A median odds ratio of 4.50 means that when compar-
ing two identical patients from randomly selected physi-
cians, the odds of being diagnosed with pneumonia for
a patient from the physician with the highest probability
to diagnose pneumonia (say physician A) is 4.50 times
the odds of a pneumonia diagnosis from the physician
with the lowest probability (say physician B) [27]. If we
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Fig. 2 Respiratory tract infections: The use of POCTs and clinical findings in 1222 patients in European out-of-hours services. Legend: The percentage of
cases registered with the use of POCTs and the listed clinical findings. *=P < 0.05, ***= P<0.001(Chi Square test)

randomly select pairs of doctors many times, the odds of
pneumonia would be less than 4.50 for a patient of physi-
cian A versus physician B in half of the comparisons and
higher than 4.50 in half.

We found a low prevalence of pneumonia among the
youngest children compared to findings in general prac-
tice and hospitals [23, 28]. Parents had access to paediat-
ric wards with direct attendance as an alternative for their
children in some of the geographical areas in our study.
This organisational factor may explain the low prevalence
of pneumonia among the youngest children and why sev-
eral physicians mainly registered adult patients.

During the COVID-19 pandemic, remote consultations
have increased dramatically [29]. Our results indicate
that pneumonia is diagnosed based on clinical signs more
than symptoms. This result gives weight to arguments
for physical consultations for respiratory tract infections,
and one may question if prescribing antibiotics in remote
RTI consultations should occur.

Strengths and limitations

This study has some limitations. The data were collected
through physicians’ self-registrations of a pre-defined
set of clinical information on the APO charts. Self-reg-
istering risks compromising internal validity. However,
the participants were to work on their registrations later
during follow-up meetings, so they had no incentive for
poor or false recording. Selection bias from recruiting
physicians interested in respiratory tract infections and
quality improvement may compromise external validity.
The APO method has been used and deemed reliable in

several studies in multiple countries [30-32]. A strength
of this method is that registering one’s practice takes
place in a regular working environment. Hence, despite
the mentioned limitations, we believe the APO charts
mirror the clinical reality we aim to investigate.

The APO chart was not made for the specific purpose
of this study but to make the out-of-hours physicians
register symptoms that could explain their antibiotic pre-
scribing. As pneumonia is a diagnosis that most often
requires antibiotic treatment, we believe the registrations
are suitable even for analysing the diagnostic process. A
limitation of the cross-sectional design of this study is
that it does not permit an investigation of causality. There
is a risk that the out-of-hours physicians decide to treat a
patient with an RTI with antibiotics and, therefore, diag-
nose pneumonia instead of vice versa. Such subjectivity
cannot be discerned in this study.

Merging influenza and the common cold into one cat-
egory on the APO chart is a limitation. The two diagno-
ses have an overlapping clinical picture, but one would
expect the combination of cough and fever to be more
frequent and pronounced in influenza than in the com-
mon cold. The correlation between this symptom com-
bination and pneumonia could become negligible if the
regression included influenza as a separate category.
However, we consider that most patients in the merged
category had the common cold and that this weakness is
less critical in interpreting the results.

The choice of not including any POCT results on the
APO charts was made for two reasons. The first was the a
priori assumption of low and variable use across the five



Lindberg et al. International Journal of Emergency Medicine

countries. The second was for feasibility, considering the
risk of lacking and inaccurate registration of the results.
The registration of POCT use solely is a significant limi-
tation, as the results could have been essential variables
in the analyses aiming to explain the diagnostic processes
[33]. Such results would be particularly interesting for the
SARS-CoV-2 POCT.

European out-of-hours care has diverse organisational
models between countries and within countries [17]. The
organisational differences between the five countries in
this study represent a methodological challenge, but it
also increases the generalisability across the different
European out-of-hours organisations.

Conclusions

Diagnosing pneumonia, among other RTIs in out-of-
hours services during the late phase of the COVID-19
pandemic, was associated with the symptom combina-
tion of cough and fever and the physicians’ evaluation
of patients’ general condition, respiratory rate, and lung
auscultation findings. Notably, the pneumonia diagnosis
seems to have been mainly based on clinical assessments,
and the risk of over- and underdiagnosing is imminent.
Hence, future research on the diagnostic process of
RTIs in out-of-hours primary care should include the
results of POCTs and the aid of more accurate diagnostic
modalities.

Abbreviations

RTI Acute respiratory tract infection
OR Odds ratio
@] 95% confidence interval

POCT  Point-of-care tests
CRP C-reactive protein
APO Audit Project Odense
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M1 Model 1
M2 Model 2

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512245-025-00942-z.

[ Supplementary Material 1. ]

Acknowledgements

We thank all the 86 out-of-hours physicians who participated in the study.

We would also like to acknowledge the contribution of the other members
of the HAPPY PATIENT project: Gloria Cordoba, Lars Bjerrum and Athina
Chalkidou (University of Copenhagen), Anders Munck, Susanne Dgssing
Bertnsen and Nina Camilla Dassing-Poulsen (RUPO), Fabiana Raynal and Laura
Vallejo (University of Las Palmas de Gran Canaria), Jette Nygaard Jensen and
Matilde Bagelund Hansen (Copenhagen University Hospital), Katja Taxis and
Maarten Lambert (Rijksuniversiteit Groningen), Ruta Radzeviciene (My Family
Doctor, Lithuania), Pia Touboul and Vanessa Lesage (Nice University Hospital),
Maciek Godycki-Cwirko (Medical University of Lodz), Christos Lionis and
Marilena Anastasaki (University of Crete), Jens Sendergaard and Jargen Nexge
(University of Southern Denmark)lsabel Sebjgrnsen (NORCE), Rosa Morros and
Ana Moragas (ICS, Catalan Institute of Health) Anders Bjerrum, Ramon Monfa,
Daniela Modena and Stella Mally (IDIAPJGol), Pere Vilanova, Laura Alvarez,

(2025) 18:138

Page 7 of 8

Nieves Barragan, Marta Ricart, Sergi Briones, Marfa Rodriguez, Lucia Arias, and
Sara Davies (SemFYC), Gabija Sumskiené (Hospital of Lithuanian University

of Health Sciences), Pierre Marquet (European Association for Clinical
Pharmacology and Therapeutics), Ria Benké (Szeged university), Pierre Tattevin
(Rennes University Hospital), Goerg Ruppe and Andras Balint (Advisory board).

Authors’ contributions

BHL, BGL-V and IKR designed the study. BHL and BGL-V are responsible for

the statistical analyses. BHL drafted the manuscript. IKR, BGL-V, JKO, MPH,

JL and CL substantively revised the work, provided critical revisions, and
approved the submitted version. LJ, PBB, M-NK, AG-S and AK revised the work,
provided revisions and insight into country-specific aspects, and approved the
submitted version.

Funding

Open access funding provided by NORCE Research AS. European Commission
(3rd EU Health Programme). Grant number 900024. In Poland, this publication
was also part of an international project co-financed by the Ministry of
Science and Higher Education program entitled “PMW"in 2022-2023; contract
no. 5241/HP3/2022/2. The funding organisations had no role in the study
design, concept or approval of the manuscript.

Data availability

All open results from HAPPY PATIENT are stored in an Open Access repository,
the Zenodo platform (http://zenodo.org). Zenodo is an EU-backed portal
linked to the OpenAIRE initiative (https://www.openaire.eu/, with a Digital
Object Identifier (DOI) system (http://www.doi.org). All open data are also
available on the project webpage (https://happypatient.eu/).

Declarations

Ethics approval and consent to participate

The study was conducted according to the Helsinki Declaration and Good
Clinical Practice guidelines. In Spain, the coordinating country, the study
protocol was approved by the Ethics Committee of the Institute of Research
in Primary Health Care (trial registration number 21-121-P). The Ethical
Committee Board of Greece deemed it necessary to review the project, and it
was approved. In Lithuania, Poland, and France, the Ethical Committee Boards
deemed there was no need to review this type of project. Local coordinators
contacted healthcare professionals, provided an overview of the study, and
handed over the information sheet to them. This allowed the professionals
sufficient time to review the material and seek clarification for any queries. If
the participants agreed to participate in the study, they signed the consent
form before participating. The healthcare professionals could withdraw from
the study at any time. Patient registrations were wholly anonymous and non-
identifiable from the start of the project; thus, no respective signed informed
consent was required.
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