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Abstract

Physical examination (PE) has always been a corner stone of medical practice. The recent advances in imaging and fading
of doctors’ ability in performing it, however, raised doubts on PE usefulness. Point-of-care ultrasonography (POCUS) is
gaining ground in medicine with the detection of free fluids being one of its main applications. To estimate physicians’
confidence and use of PE and POCUS for the detection of abdominal or pleural free fluid, we conducted a cross-sectional
survey. In all, 246 internal and emergency medicine physicians answered to the survey (197 in-hospital physicians and 49
general practitioners; response rate 28.5%). Almost all declared to perform PE in case of suspected ascites or pleural effusion
(88% and 90%, respectively). The highest rates of confidence were observed in conventional PE signs (91% for diminished
breath sounds, 80% for dullness to thorax percussion, and 66% for abdominal flank dullness). For the remaining signs, rates
of confidence were less than 53%. Physicians with> 15 years of experience and POCUS-naive doctors reported higher con-
fidence in PE. Most of emergency and almost half of internal medicine physicians (78% and 44%, respectively) attended a
structured POCUS course. POCUS use was higher among trained physicians for both ascites (84% vs 50%, p <0.001) and
pleural effusion (80% vs 34%, p <0.001). Similarly, higher POCUS use was observed in younger physicians. In conclusion,
PE is frequently performed and rates of confidence are low for most PE signs, especially among young doctors and POCUS
users. This detailed inventory suggests an ongoing shift towards POCUS integration in clinical practice.
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Introduction

Physical examination (PE), historically considered as an
essential component of medical practice and part of the
Antonio Leidi and Antoine Saudan contributed equally to the identity of physicians [1], is nowadays highly debated. Sev-
study . .
eral reasons have been advanced, going from technological
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advances in imaging to loss of physicians’ skills in PE prac-
tice with succeeding generations, and difficulties of society
to face incertitude [2, 3]. If on one hand, PE is still consid-
ered crucial for doctor—patient human relationship [4], on
the other, diagnostic performances are often unsatisfactory
[5, 6]. Little teaching time is dedicated to PE in faculties
and an alarming lack of competence has been highlighted
by studies among medical students and residents [7, 8]. The
detection of abdominal and pleural free fluids is of uttermost
importance for diagnostic and therapeutic purposes. Several
physical signs have been described for ascites and pleural
effusion; most of them lack sensitivity and/or specificity
[9-12]. On the contrary, ultrasonography (US) is consid-
ered as the gold standard for ascites and pleural effusion
detection; it can reveal fluid volumes of less than 100 ml and
20 ml in the peritoneal cavity and the pleura, respectively
[12—-14]. Even in unexperienced hands, US is more accurate
than physical examination and chest X-ray [13]. Moreover,
it can guide free fluid punctures raising the success rate [15]
and reducing complications [16] when compared with the
traditional landmark technique. Point-of-care ultrasonogra-
phy (POCUS) is characterised by the bedside use of US by
the front-line physician to answer focused clinical questions,
guide procedures, and monitor therapies [17]. POCUS is
integrated in the primary clinical evaluation along with his-
tory taking and PE [18]. The use and availability of this
technology is in constant expansion in hospital and ambula-
tory medicine [19]. POCUS has been endorsed by interna-
tional societies of internal and emergency medicine [17, 20,
21] and integrated in pre-graduate medical curricula [22,
23]. The detection of abdominal and pleural free fluid with
POCUS is currently part of the Swiss medical school pre-
graduate learning objectives [24].

If the use and perceived usefulness of general PE was
generally high in preceding surveys [25, 26], no study spe-
cifically targeted the question to abdominal and pleural free
fluid recognition nor did it in relationship with POCUS use.
The aim of the present study was to estimate the use of PE
and POCUS in patients with suspected ascites or pleural
effusion among general practitioners (GP), internal medicine
(IM) and emergency medicine (EM) physicians, working
in French-speaking part of Switzerland. In addition, self-
reported confidence in PE signs was estimated.

Methods

A web-based anonymous survey was designed to answer the
following four questions: (1) use of PE (any sign) in case of
suspected abdominal or pleural free fluid, (2) confidence in 4
signs of ascites (flank dullness, shifting dullness, fluid wave
and ‘glacon’ sign) and 5 signs of pleural effusion (dullness
to percussion, asymmetric chest expansion, reduced tactile
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vocal fremitus, diminished breath sounds, pleural friction
rub), (3) use of POCUS and (4) frequency of radiologist
referral for diagnosis.

Participants replied using a 5-point Likert scale if they
used (1 =“Strongly agree” to 3 =“Neutral” to 5 ="“Strongly
disagree”) the previously reported PE signs in their com-
mon practice and how frequent (1 =“Never” to 3 ="“Five to
ten times” to 5=“More than twenty times”) they had been
using them in last three months. They additionally reported
how confident (1 =“Very Confident” to 3 =“Neutral” to
5="Completely unconfident”) they were in these signs. For
purposes of simplicity, answers on PE use were grouped in a
dichotomic way in “Use” (i.e. “Strongly agree” to “Agree”)
and “Don’t use” (i.e. “Neutral” to “Strongly disagree”).
Answer on frequency were grouped in “Often” (i.e. “Five
to ten times” to “More than twenty times”) and “Seldom”
(i.e. “Never” or “Less than five times”) and answers on con-
fidence in “Confident” (i. e. “Very confident” and “Con-
fident”) and “Unconfident” (i.e. “Neutral” to “Completely
unconfident”). To estimate the global confidence in PE, a 1
to 6 score was attributed to each PE sign as follows: “Very
confident” =1, “Confident” =2, “Neutral” =3, “Unconfi-
dent” =4, “Completely unconfident” =5; a value of 6 was
attributed if PE signs were never used. A total score rang-
ing from 9 to 54 could be obtained when all answers were
added. Nine to 18 were considered as “High confidence”,
19 to 36 as “Intermediate confidence” and 37 to 54 as “Low
confidence”. Finally, participants informed how frequent
(1 =“Almost ever” to 3 =“Occasionally” to 5=“Never”)
they were using POCUS and they were referring for radiolo-
gist ultrasonography or chest X-ray. Answers were grouped
in “Often” (i.e. “Almost ever” to “Often”) and “Seldom
(i.e. “Occasionally” to “Never”). Characteristics of partici-
pants were collected and included, among others, place of
practice (e.g. tertiary referral hospital), obtained or targeted
speciality, years of clinical practice and previous POCUS
training. The original survey is available online (in French).

The survey was hosted online by a commercial site (Sur-
veyMonkey). A link to the survey was distributed by email
to 197 GPs and to the heads of internal medicine (IM) and
emergency medicine (EM) departments of hospitals in
French-speaking cantons of Switzerland, who would subse-
quently distribute it to all doctors working in their facilities.
The data were recorded anonymously; an email recall was
planned, but failed to be sent because of Covid-19 pandemic
and subsequent clinical priorities.

Descriptive statistics were used to present characteristics
of participants and results. Proportions were compared with
Pearson chi-square test. A two-sided P value of less than
0.05 was considered to infer statistical significance. Statisti-
cal analyses were performed using SPSS, version 26. Local
ethical committee confirmed that a formal approval was
unnecessary for the present study.
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Results

From November 2019 to January 2020, the survey was dis-
tributed to 197 GP and to the heads of IM and EM depart-
ments of 12 hospitals in French-speaking Switzerland, who
relayed it to 667 in-hospital physicians (IHP). A total of 246
physicians answered to the survey (39 GP and 207 IHP)
corresponding to a total response rate of 28.5%. Most par-
ticipants (77.6%) came from the Geneva lake area, worked
in hospitals (59% in tertiary-referral centres, 25% in second-
ary-care centres), and obtained or targeted a specialisation
in internal medicine (IM) (93.1%). It is worth noting that
in Switzerland IM title is required for GP and that emer-
gency medicine (EM) is a complementary certificate, often
obtained after an IM speciality. Characteristics of partici-
pants are presented in Table 1.

Physical examination

In case of suspected abdominal or pleural free fluid, almost
all respondents declared to look for PE signs of ascites and
pleural effusion (90% and 88%, respectively). In-hospital
physicians reported a more frequent use of PE in the last
three months than did GP (70% vs 36% for pleural effu-
sion, P=0.001; 35% vs 5% for ascites, P=0.001). When
compared with EM doctors, IM physicians tended to report
a more frequent use of PE (43.3% vs 24.6% for ascites,
P=0.015; 75.8% vs 69.5% for pleural effusion, P=0.001)
and a greater global confidence in PE (89.3% of high or
intermediate confidence versus 84%, P=0.001, Fig. 2). Most
participants reported to be relatively confident in conven-
tional signs of pleural effusion (91% for diminished breath
sounds and 80% for dullness to percussion) and ascites (66%
for flank dullness). However, more than half declared to have
no confidence in most of the remaining signs. No signifi-
cant difference was observed between regions of work for
frequency of use and confidence. Table 2 reports propor-
tions of confidence in PE as evaluated in our survey, along
with sensitivity, specificity, positive, and negative likelihood
ratios for each of PE signs as reported in previous systematic
reviews and meta-analyses [10, 11].

Point-of-care ultrasonography

Globally, less than two-third of respondents affirmed to
frequently use POCUS in case of suspected abdominal
or pleural free fluid (57.1% for pleural effusion; 67.8%
for ascites). Half of participants (50.0%) affirmed hav-
ing attended a structured POCUS course. More than
three quarters (75.9%) of participants reported to easily
access to US devices at their workplace. Greater propor-
tions of POCUS-trained physicians (55.1% versus 23.1%,

Table 1 Demographics and characteristics of study participants

Total participants, No. (%) 246 (100)
Region of work, No. (%)

Geneva lake area 191 (77.6)

Others 55(22.4)
Place of practice, No. (%)

Tertiary-referral hospital 146 (59)

Secondary-care hospital 61 (25)

Primary care 39 (16)
Type of activity, No (%)

Internal medicine 120 (50)

Emergency medicine 59 (24)

Family doctor 39 (16)

Others 24 (10)
Obtained/Targeted speciality, No. (%)

General internal medicine 215 (93)

Anaesthesiology 8(3.5)

Intensive care 8 (3.9
Clinical position, No. (%)

Resident 103 (41)

Chief resident 62 (25)

Attending physician 28 (11)

Chief of service 14 (6)

General practitioner 39 (16)
Years of practice, No. (%)

<5 years 104 (42.8)

5-15 years 89 (36.6)

> 15 years 50 (20.6)
Previous structured POCUS formation, No. (%)

Yes 122 (50)

No 122 (50)

P=0.001) and greater devices availability (87.4% versus
15.4%, P=0.001) were reported by IHP when compared
with primary-care physicians. In hospitals, a larger pro-
portion of EM physicians declared to be POCUS-trained
than did IM physicians (77.6% versus 44.6%, P =0.001).
POCUS-trained physicians reported a lower use of PE
than did untrained for both ascites (82.8% versus 93.4%,
P=0.01) and pleural effusion (84.3% versus 95.1%,
P=0.006). Global confidence in PE signs was also lower
for POCUS-trained doctors (23.3% of unconfident versus
5% in untrained ones, P=0.001). Moreover, POCUS-
trained participants mentioned a greater POCUS use in
case of suspected abdominal (84.4% versus 50.4% of fre-
quent users, P <0.001) or pleural free fluid (80.3% versus
33.9%, P<0.001) and lower rate of radiologist referral
for diagnosis of ascites (28.1% versus 71.3%, P <0.001)
and pleural effusion (21.3% versus 42.6%, P <0.001). The
results are presented in Fig. 1, Panel AB, and Fig. 2.
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Table 2 Rate of confidence sensitivity, specificity, and likelihood ratios for physical examination signs of abdominal and pleural free fluid

Physical examination signs Fraction of

Diagnostic performances according to previous systematic reviews and meta-analyses [10, 11]

confident, %

Sensitivity (95% CI)  Specificity (95% CI)  Positive LR (95% CI)  Negative LR (95% CI)

Abdominal free fluid

Flank dullness 66 0.84 (0.68-1.00) 0.59 (0.47-0.71) 2.0 (1.5-2.9) 0.3 (0.1-0.7)

Fluid wave 52.6 6.0 (3.3-11.1)

Shifting dullness 49.2 0.62 (0.47-0.77) 0.90 (0.84-9.6) 0.4 (0.3-0.6)

‘Glagon’ sign 28 0.77 (0.60-0.88) 0.72 (0.63-0.81) 2.7 (1.9-3.9)- 0.3 (0.2-0.6)
Pleural free fluid

Diminished breath sounds 90.6 0.42-0.88 0.83-0.90 4.3-5.2% 0.2-0.6*

Dullness to percussion 79.9 0.73 (0.61-0.82) 0.91 (0.88-0.93) 8.7 (2.2-33) 0.3 (0.1-3.3)

Reduced tactile vocal fremitus  31.6 0.82 0.86 5.7 (4.0-8.0) 0.2 (0.1-0.4)

Asymmetric chest expansion 25.2 0.74 0.91 8.1(5.2-12.7) 0.3 (0.2-0.5)

Pleural friction rub 35.9 0.05 0.99 3.9 (0.8-18.7) 1.0 (0.9-1.0)

ClI confidence interval, LR likelihood ratio.

*No pooled analysis because the data was per lung region or hemithorax, not per patient

Work experience

Globally, most of physicians with> 15 years of experience
were confident in PE (94.0% of high or intermediate con-
fidence), whereas less than half affirmed to use POCUS
to confirm presence of ascites (49.0%) or pleural effusion
(42.0%). Proportion of confident in PE was significantly
lower (83.6. %, P=0.001) and POCUS use greater (73.0%
and 62.0% respectively, P=0.001) in less experienced doc-
tors. As a result, senior doctors declared referring more fre-
quently to radiologist for diagnosis (77.0% versus 44.0% for
ascites, 46.0% versus 28.0% for pleural effusion, P=0.012).
The results are presented in Fig. 1, Panel CD, and Fig. 2.

Discussion

We observed that PE is frequently performed for diagno-
sis of ascites and pleural effusion by both ambulatory and
in-hospital physicians. If most of them reported to be con-
fident in component of conventional PE (abdominal flank
dullness, diminished breath sounds, and dullness to thorax
percussion), rates of confidence were significantly lower for
the other clinical signs. Interestingly, there was no appar-
ent relationship between reported confidence and diagnostic
performances, with lower confidence given to signs with
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better likelihood ratios (e.g., reduced tactile vocal fremitus
and asymmetric chest expansion, see Table 2). Only 62.0%
of participants declared a regular use of POCUS, despite
growing evidence of superiority over PE regarding the detec-
tion of free fluids [27]. POCUS use tends to be greater in
workplaces with higher US devices availability, in younger
and in POCUS-trained physicians. In contrast, senior cli-
nicians tend to be more confident in PE, to have a minor
employ of POCUS and refer more to radiologists for diag-
nosis. In a previous study, 2864 physicians were surveyed
on the value of PE with questions on the usefulness and
frequency of use of 58 PE signs for a large variety of diagno-
ses [25]. For ascites and pleural effusion, participants were
surveyed on two PE signs. Abdominal percussion for ascites
and chest percussion for abnormal dullness were deemed
useful by 90% and 91% of respondents, respectively, while
their reported frequency of use was lower, around 70%. In
the present study, we surveyed physicians on their perceived
confidence in nine PE signs; thus, focusing the investigation
on the clinical approach to patients with suspected ascites or
pleural effusion. Although not directly comparable with the
usefulness and frequency of use, our results on the perceived
confidence in the above mentioned two main PE signs are
similar to those of this previous survey. Importantly, our sur-
vey extends these findings by providing insight into various
interactions between the perceived confidence in PE signs
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Fig. 1 Physical examination and
POCUS use according to previ-

ous POCUS training (Panel AB)
and years of clinical experience

(Panel CD)

Fig.2 Global confidence in
physical examination accord-
ing to type of activity, previous
POCUS training, and years of
clinical experience
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and practice of POCUS, clinical experience, and clinical
setting.

Almost 30 years after the advent of POCUS [28], this
valuable tool is yet incompletely integrated in clinical prac-
tice. Resistance within the medical community in adoption
of innovations is a well-known phenomenon [29] particu-
larly affecting senior physicians. Other barriers to POCUS
implementation have been previously identified and include
insufficient training time, unavailability of trainers, absence
of structured curricula, material and financial support, as
well as lack of consideration by US specialist [6, 30-32]. In
Switzerland, particularly in the French-speaking part, these
barriers have been predominant in the early 2000s and are
now slowly overcame due to the implication of a growing
population of POCUS leaders.

POCUS was initially developed in intensive care and EM;
it is much more integrated in clinical practice in these speci-
alities when compared with IM, being on the contrary a late
POCUS-adopter discipline [18]. Furthermore, mastering of
extended focused assessment with sonography for trauma
(eFAST) is required for the complementary certification in
EM, whereas no specific POCUS competence is yet neces-
sary for obtaining IM title in Switzerland. For these reasons,
we observed a greater proportion of EM physicians having
attended a structured course and using POCUS compared
with IM THP or GP. Interestingly, in our survey lower use
and confidence in PE was reported by participants affirming
a greater POCUS use. This may be due to POCUS better
diagnostic accuracy or may be related to the higher trust
given by new generations of physicians to technologies or
to their ability in integrating innovations. Globally, these
results suggest that a shift of practice toward integration
of POCUS has started and may become evident in next
decades.

@ Springer

The present study has several limitations. First, less than
one third of contacted physicians answered to the survey.
Although low, this is usual in such professional surveys [33]
and slightly greater than the answer rate obtained in the pre-
viously reported international survey (24%) [25]. Second,
the use of PE for ascites and pleural effusion was asked with
two general questions, preventing us to conclude about the
frequency of use of each previously described PE signs.
Indeed, regarding these specific signs, only their attributed
confidence was reported. Some of these signs being detected
by routine PE (e.g. bilateral lung auscultation and abdominal
percussion), frequency of use of PE in last 3 months could
be overestimated in IHP, due to the custom of performing
a baseline complete PE in all hospitalized patients. Finally,
the survey was limited to the French-speaking cantons of
Switzerland and conclusion may not be generalizable to
other regions or countries. In fact, POCUS is much more
integrated in German-speaking part of Switzerland, as sug-
gested by a recent cross-sectional survey among GP, report-
ing a frequent POCUS use for half of participants [34], as
compared to only 15.4% of GP included in our survey. This
is unlikely to lessen the differences observed in the present
survey, but should rather strengthen them.

In conclusion, PE still occupies a central place in detec-
tion of free fluids. The established POCUS superiority over
PE signs for fluid detection, however, has introduced a pro-
gressive change of practice that may become evident in the
following generations of physicians. As it happened with the
revolutionary advent of stethoscope 200 years ago, POCUS
should be progressively integrated and enhance physical
examination, instead of replacing it. For this reason, teach-
ing efforts should be placed in valuable components of PE
and in developing structured POCUS training.
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Appendix 1
Study questionary (French).

Annexe 1

Q1 : Canton :

Geneve

Vaud

Neuchatel

Fribourg

Valais

Jura

Berne

Q2 : Type d’établissement :

Cabinet isolé

Groupe de cabinet

Clinique privée

Hopital de petite taille

Hopital de grande taille

Q3 : Titre FMH principal (visé/obtenu) :

Q4 : Années de pratique post-graduée :

QS : Pour les médecins hospitaliers, fonction
dans Pinstitution :

Meédecin interne

Chef de clinique

Médecin adjoint

Chef de Service

Q6 : Avez-vous déja suivi une formation
structurée en échographie :

Oui

Non

Q7 : Avez-vous a disposition facilement un
échographe que vous pouvez utiliser vous-
méme ?

Oui

Non

Q8 : Avez-vous a disposition facilement un
appareil de radiographie standard ?

Oui

Non

Q9: Lors d’une suspicion anamnestique
d’ascite recherchez-vous des signes cliniques
9

Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Si vous en recherchez, pouvez-vous préciser
pour chacun d’entre eux (voir ci-dessous) la
confiance diagnostique que vous portez a ces
signes (Pas du tout d’accord = pas recherché/
pas d’accord = pas important/ Ni en désaccord

ni d’accord=peu important/ D accord = assez
importante, Tout a fait d’accord=trés
importante)

Q10 : Matité latérale avec tympanisme péri-
ombilical a la percussion en décubitus
dorsal :

Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q11: Matité du flanc inférieur a la
percussion en décubitus latéral :

Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q12 : Signe du flot :

Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q13 : Signe du glacon :

Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q14 : Ces 3 derniers mois, combien de fois
avez-vous recherché au moins un de ces
signes pour la recherche d’ascite ?

Jamais

Moins de 5 fois

5 a 10 fois

10 a 20 fois

Plus de 20 fois

Q15 : Face a une suspicion d’ascite, dans
quelle proportion des cas effectuez-vous
vous-méme une échographie abdominale
pour rechercher de I’ascite?

Presque toujours

Souvent

Rarement

Presque jamais

Jamais

@ Springer



120

Internal and Emergency Medicine (2022) 17:113-122

@ Springer

Q16 : Face a une suspicion d’ascite, dans
quelle proportion des cas faites-vous appele
a un radiologue (ou un collégue compétent
pour recherche du liquide libre avec un
échographe)

Presque Toujours

Souvent

Rarement

Presque jamais

Jamais

Q17: Lors d’une suspicion d’un
épanchement pleural, recherchez-vous des
signes cliniques ?

Presque toujours

Souvent

Rarement

Presque jamais

Jamais

Si vous en recherchez, pouvez-vous préciser la
confiance diagnostique que vous portez a ces
signes (Pas du tout d’accord = pas recherché/
pas d’accord = pas important/ Ni en désaccord
ni d’accord=peu important/ D’accord = assez
importante, Tout a fait d’accord=tres
importante)

Q18 : Percussion a la recherche d’une
matité :

Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q19 : Expansion d’un hémithorax diminué :
Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q20 : Fremitus tactile diminué :
Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q21 Murmure vésiculaire aboli :
Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q22 : Frottement pleural :

Tout a fait d’accord

D’accord

Ni en désaccord ni d’accord

Pas d’accord

Pas du tout d’accord

Q23 : Ces 3 derniers mois, combien de fois
avez-vous recherché- au moins un de ces
signes pour la recherche d’épanchement
pleural ?

Jamais

Moins de 5 fois

5210 fois

10 a 20 fois

Plus de 20 fois

Q24 : Face a une suspicion d’épanchement
pleural, dans quelle proportion des cas
effectuez-vous vous-méme une échographie
pleurale pour rechercher de I’ascite?
Presque toujours

Souvent

Rarement

Presque jamais

Jamais

Q25 : Face a une suspicion d’épanchement
pleural, dans quelle proportion des cas
faites-vous appel a un radiologue (ou un
collegue compétent pour recherche du
liquide libre avec un échographe)

Presque toujours

Souvent

Rarement

Presque jamais

Jamais

Q26 : Face a une suspicion d’épanchement
pleural, dans quelle proportion des cas
effectuez-vous une radiographie du thorax ?
Presque toujours

Souvent

Rarement

Presque jamais

Jamais
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