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Summary

BACKGROUND: Clinical experience has been shown to
affect many patient-related outcomes but its impact in the
prehospital setting has been little studied.

OBJECTIVES:To determine whether rates of discharge at
scene, handover to paramedics and supervision are asso-
ciated with clinical experience.

DESIGN, SETTINGS AND PARTICIPANTS: A retrospec-
tive study, performed on all prehospital interventions car-
ried out by physicians working in a mobile medical unit
(“service mobile d’'urgence et de réanimation” [SMURY])
at Geneva University Hospitals between 1 January 2010
and 31 December 2019. The main exclusion criteria were
phone consultations and major incidents with multiple ca-
sualties.

EXPOSURE:The exposure was the clinical experience of
the prehospital physician at the time of the intervention, in
number of years since graduation.

OUTCOME MEASURES AND ANALYSIS: The main out-
come was the rate of discharge at scene. Secondary out-
comes were the rate of handover to paramedics and the
need for senior supervision. Outcomes were tabulated and
multilevel logistic regression was performed to take into
account the cluster effect of physicians.

RESULTS: In total, 48,368 adult patients were included in
the analysis. The interventions were performed by 219 dif-
ferent physicians, most of whom were male (53.9%) and
had graduated in Switzerland (82.7%). At the time of in-
tervention, mean (standard deviation [SD]) level of expe-
rience was 5.2 (3.3) years and the median was 4.6 (in-
terquartile range [IQR]: 3.4-6.0). The overall discharge at
scene rate was 7.8% with no association between clini-
cal experience and discharge at scene rate. Greater ex-
perience was associated with a higher rate of handover to
paramedics (adjusted odds ratio [aOR]: 1.17, 95% confi-
dence interval [Cl]: 1.13—1.21) and less supervision (aOR:
0.85, 95% CI: 0.82-0.88).

CONCLUSION: In this retrospective study, there was no
association between level of experience and overall rate of
discharge at scene. However, greater clinical experience
was associated with higher rates of handover to para-
medics and less supervision.

Introduction

The clinical experience and expertise of prehospital
providers vary according to the regional setting [1, 2]. Pre-
hospital physicians can help improve patient outcomes in
several cases, such as cardiac arrests [3] and polytrauma
[4]. In addition to these specific outcomes, a specialised
medical evaluation can be helpful when making appro-
priate clinical and medicolegal decisions [5]. The impact
of these decision-making skills has already been demon-
strated in several other settings, including radiological ex-
am prescription[6], futility assessment [7], readmission [8]
and mortality [9]. The appropriateness of these decisions
and the magnitude of their impact are affected by clinical
experience [10]. This also holds true in the prehospital
setting, where the impact of clinical experience has been
demonstrated on critical outcomes such as endotracheal in-
tubation success rates [1]. The impact of clinical experi-
ence on the probability of discharging patients at scene has
been little studied. Our hypothesis was that experienced
prehospital physicians should be more likely to discharge
patients at scene since they should be more confident in
their clinical evaluation skills. Therefore, our objective
was to determine whether the discharge at scene rate was
associated with clinical experience.

Methods

Study design and setting

This retrospective cohort study was carried out in the pre-
hospital unit of HUG (Hopitaux universitaires de Genéve,
Geneva University Hospitals) [11]. In Geneva, a single
emergency medical call centre receives all medical emer-
gency calls arising from the canton, totalling more than
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68,000 calls per year [12]. The response is decided ac-
cording to an evaluation performed by professional emer-
gency medical dispatchers, most of whom are either nurses
or former paramedics. Mobile medical units (Service mo-
bile d’urgence et de reanimation [SMURY]) are dispatched
whenever emergency medical dispatchers identify life-
threatening emergencies, along with an advanced life sup-
port ambulance. These ambulances are staffed by two para-
medics who graduated after a 3-year curriculum [13].
Alternatively, paramedics can request backup by an SMUR
unit, either to help with a difficult clinical condition or
to resolve a problematic medicolegal situation. Physicians
working in these SMUR units have different levels of clini-
cal experience and most of them are residents in the middle
or at the end of their training. Since there is no emergency
medicine residency programme in Switzerland, these resi-
dents mostly come from internal medicine and anaesthesia
departments [14]. A senior prehospital specialist physician
provides both remote and on-scene supervision around the
clock. After each intervention, a computerised medical file
is filled in by the prehospital physician. These files are re-
viewed by supervisors on a daily basis for teaching and
quality control purposes [11].

After assessing the patient and initiating prehospital treat-
ment if necessary, SMUR physicians have three options:
accompany the patient in the ambulance; hand the patient
over to paramedics; or discharge the patient at scene. Dis-
charged patients are usually uninjured patients, those not
requiring further investigations and those who can be re-
ferred to their general practitioner or to an outpatient med-
ical centre. There are also less-obvious reasons underlying
non-transport decisions (such as advance care planning or
refusal by patient with preserved decision-making capac-
ity). Physicians can also choose to discharge patients at
scene when further treatment is deemed futile, even in
the presence of a life-threatening condition, provided that
there are sufficient resources on site to cope with the sit-
uation. There are no protocols or standardised operating
procedures to guide prehospital physicians, and these deci-
sions are made based on clinical judgement alone.

Participants

The analysis included all prehospital files reporting in-
terventions in which an SMUR unit attended to an adult
patient (i.e. aged 18 years or over) between 1 January
2010 and 31 December 2019. It excluded: phone consul-
tations; major incidents with multiple casualties; interven-
tions in which patients were uninjured, were not found or
died at the scene; and secondary interventions (inter-hos-
pital transfers). Interventions performed by senior special-
ist physicians only were also excluded since these super-
visors are usually only dispatched if a regular SMUR unit
is unavailable, and dispatch criteria are therefore more re-
strictive in such cases. Finally, interventions carried out by
a physician whose level of experience could not be deter-
mined were also excluded.

Ethics approval and consent to participate

The study was conducted at Geneva University Hospitals
in accordance with Good Clinical Practice (Declaration of
Helsinki 2002). It was approved on 27 August 2020 by
the institutional ethics committee of Geneva, Switzerland
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(Project ID 2020-01807). Patient consent was waived by
this committee.

Variables

The main exposure was the clinical experience of the pre-
hospital physician at the time of the intervention, in num-
ber of years since graduation.

The main outcome was the rate of discharge at scene. This
information was prospectively collected for all patients as
part of the administrative data required to validate the pre-
hospital file. Secondary outcomes were the rates of han-
dover to paramedics (non-medicalised transportation) and
of supervised interventions. All these variables are manda-
tory fields in the prehospital files.

Other variables collected were patient age and sex, time
and place of intervention, main pathology, vital signs and
severity status as a NACA (National Advisory Committee
for Aeronautics) score [15] assessed at the scene by the
SMUR physician with paramedics. Severely ill patients
were defined as patients with a NACA >4. These values
are also reviewed by the supervisors and corrected if nec-
essary.

Study data

The data used for this study are publicly available on the
Open Science Framework (OSF, https://www.doi.org/
10.17605/0SF.IO/STPQY).

Statistical analysis

Patient characteristics and outcomes were analysed using
descriptive statistics. Then interventions performed by
physicians with experience of less than 1 year or greater
than 15 years were excluded as they were performed by an
extremely low number of physicians who were thus con-
sidered outliers. Restricted cubic splines (5 knots) were
used to obtain a graphical representation of associations.
This allowed us to determine that the linearity assumption
was not meaningfully violated. Mixed-effect logistic re-
gression with a random intercept on physicians was used to
study the association between clinical experience and out-
comes, adjusting for patient’s sex and age, night and week-
end interventions, illness severity and physician’s sex. We
reported odds ratios (OR) and their 95% confidence inter-
vals (CI). To test for a potential modification according to
illness severity, we added an interaction between level of
experience and illness severity in our model. The rationale
for this analysis was that leaving patients at scene because
treatment was either refused by the patient or considered
futile by the physician (higher NACA scores) does not re-
quire the same skill set as declining transport when fur-
ther medical investigation or treatment in the emergency
department (ED) are deemed unnecessary (lower NACA
scores). Missing data were reported and treated as such.
The primary and secondary outcomes are all mandatory
fields and must be recorded to validate the prehospital
files. Therefore, there could be no missing values for these
outcomes.

Two prespecified sensitivity analyses were performed for
the main outcome. First, supervised interventions were ex-
cluded because the presence of a supervisor can markedly
influence transportation decisions. Second, a dichotomisa-
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tion was performed on the exposure, with two different
cut-offs (three years and five years).

Analyses were performed using Stata 17.0 (StataCorp,
College Station, TX, USA).

Results

During the research period, 68,529 prehospital interven-
tions involving adult patients were performed (figure 1).
A total of 20,161 interventions were excluded. The three
main reasons for exclusion were phone consultations (n =
6770), interventions performed by supervisors alone (n =
3653) and interventions in which patients were declared
dead at scene (n = 3406). Hence 48,368 interventions were
included in the analysis.

The interventions were performed by 219 different physi-
cians, 181 (82.7%) of whom graduated from a medical
school in Switzerland and 118 (53.9%) of whom were
male. The mean level of experience at the time of inter-
vention was 5.2 years (standard deviation [SD]: 3.3), and
the median was 4.6 (interquartile range [IQR]: 3.4-6.0).
The median number of interventions by physician was 193
(IQR: 139-281).

Table 1 presents the characteristics of the patients. Patients
were mostly male (54.4%) and had a mean age of 62.2
years (SD: 21.2). Most interventions took place at the pa-
tient’s home (63.1%). Night interventions were less fre-
quent (40.0%) and patients were predominantly severely
ill (68.5%). A total of 1234 (2.6%) interventions were per-
formed by physicians with a level of experience less than 1
year (745 interventions by 3 physicians) or greater than 15
years (489 interventions by 2 physicians).

The outcomes are presented in table 2. The overall dis-
charge at scene rate was 7.8%. This rate differed widely
between physicians (median: 7.3%, IQR: 5.5-9.1), includ-
ing among physicians with a similar level of experience.

After adjusting for potential confounders, there was no
association between level of experience and discharge at
scene (table 3). There was an effect by severe illness (p for
interaction = 0.003): the association was slightly stronger
for severely ill patients (adjusted OR [aOR]: 1.06 [95%
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Table 1:
Patient characteristics.
Overall (n =
48,368)
Male — n (%) 26,337 (54.5%)
Age (years) — meantSD 62.2+21.2
Intervention site — n (%) Home 30,497 (63.1%)
Public place 11,310 (23.4%)

Healthcare place

6561 (13.6%)

Intervention periode

Weekend- n (%)

12,668 (73.8%)

Night — n (%)

19,333 (40.0%)

Heart rate (/min) — mean +
SD

94 + 28

Missing 3318 (6.5%)
Systolic blood pressure 139 £ 31
(mmHg)-mean£SD  [pjissing 4193 (8.7%)
Respiratory rate (/min) — 219+84
mean + SD Missing 6485 (13.4%)
Oxygen saturation (%) — 97% [94-99%)]
median [IQR] Missing 4086 (8.5%)
Glasgow coma scale—n |15 23,904 (48.4%)
(%) <15 11,415 (23.6%)

Missing 13,049 (27.0%)
Pathology — n (%) Medical 41,234 (85.2%)

Traumatic 5796 (12.0%)

Cardiac arrest

962 (2.0%)

Missing 376 (0.8%)
NACA —n (%) 1 793 (1.6%)
2 3264 (6.8%)
3 11,175 (23.1%)
4 24,996 (51.8%)
5 6970 (14.4%)
6 1087 (2.3%)
Missing 83 (0.2%)
Table 2:
Outcomes.
Overall - n (%)
Main outcome Discharge at scene 3794 (7.84%)
Secondary outcomes | Handover to paramedics* | 15,560 (34.9%)
Supervision 6184 (12.8%)

* Only applies to transported patients. Those who were discharged at

scene were excluded.

Figure 1: Flowchart of patient inclusion.

Screened (N=68,529 )
Prehospital interventions in adult patients

Excluded (N=20,161)

Phone consultation only (N=6,770)

Major incident (N=2,372)
No patient found (N=328)

Patient declared dead on site (N=3,406)

Uninjured (N=280)

Interhospital transfer (N=1,716)
Intervention by supervisor only (N=3,653)
Clinical experience of the physician unknown (N=1,636)

A

Included in the analysis (N=48,368)
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Table 3:

CI: 0.98-1.03]) than for non-severely ill patients (aOR:
1.02 [95% CI: 1.02—1.10]). In our sensitivity analyses, lev-
el of experience was not associated with discharge at scene
when supervised interventions were excluded (aOR: 1.02
[95% CI: 0.99-1.04]) or when level of training was di-
chotomised at three years (aOR: 0.96 [95% CI: 0.83—1.11])
or five years (aOR: 1.02 [95% CI: 0.92—1.13]).

The rate of handover to paramedics was 34.9% and was
associated with level of clinical experience (aOR: 1.17
[95% CI: 1.13-1.21]) (table 3). It differed according to
illness severity (p for interaction <0.001): the association
was stronger for severely ill patients (aOR: 1.27) than for
non-severely ill patients (aOR: 1.06). There was no ma-
jor change when supervised interventions were excluded
(aOR: 1.17 [95% CI: 1.14-1.20]), but the association was
stronger when level of training was dichotomised at three
years (aOR: 1.51 [95% CI: 1.24-1.85]) or five years (aOR:
1.66 [95% CI: 1.43-1.92)).

Finally, the rate of supervision was 12.8%. Level of clini-
cal experience was associated with supervision (aOR: 0.85
[95% CI: 0.82-0.88]) (table 3). This association did not
differ according to illness severity (p for interaction =
0.290).

The associations are graphically presented in figure 2. Dis-
charge at scene and handover to paramedics seem to in-
crease with experience while supervision seems to de-
crease.

Discussion

In this retrospective study, clinical experience was signif-
icantly associated with patient disposition and supervision
outcomes. Even though an association between level of ex-
perience and overall discharge at scene rate could not be
proved, a trend was seen on the graphical representation in
figure 2. Experienced physicians were also more likely to
discharge severely ill patients at the scene.

Assessing the factors influencing patient disposition in the
prehospital setting is of particular importance since pre-
hospital resources are not always allocated appropriately in
spite of the progressive improvement of dispatching proce-
dures. In 2020, a prospective observational study showed
that approximately 20% of patients evaluated by a nurse in
the prehospital setting are ultimately discharged at scene

Multivariable regression models for each outcome.

[16]. While we were unable to identify other prehospital
articles studying the effect of clinical experience of pre-
hospital physicians on disposition, similar results were ob-
tained by studies conducted in non-physician-staffed pre-
hospital systems [17-20]. Therefore, the experience of
paramedics might have acted as an unmeasured con-
founder in this study, but any difference should have been
smoothed by the sheer number of interventions analysed as
there is no relation between the experiences of the physi-
cian and the paramedic teams dispatched by the emergency
medical call centre.

The association between illness severity and patient dispo-
sition is of particular importance. There may be many rea-
sons to choose not to transport severely ill patients, among
which patient refusal and futility are paramount [21]. In
case of acute illness, patients may refuse transportation ei-
ther because of a prior informed decision or because of an
acute lack of decision-making capacity [22]. Experienced
clinicians should be able to determine more readily the rea-
son behind such a refusal than their younger colleagues
[23], thereby allowing them to take more relevant deci-
sions and preserve patient autonomy [24].

Experienced physicians were more likely to hand patients
over to paramedics (figure 2), even when they were more
severely affected. Three hypotheses could explain this phe-
nomenon. First, by virtue of their more thorough clinical
knowledge, experienced physicians might feel more confi-
dent in their ability to predict patient evolution [25]. Sec-
ond, these physicians should have more comprehensive
knowledge of the skills and aptitudes of paramedics and
be more confident in their ability to manage expected or
unexpected events which may arise during transport[26].
The rate of handover to paramedics followed a U-shaped
curve, with the lowest rates reported among physicians
with approximatively 3 years of clinical experience. The
early drop may be related to a waning of the Dunning-
Kruger effect, while the later rise is probably the result of
increased confidence in the abilities of paramedics. Finally,
since many physicians with a high level of experience al-
so work as ED registrars, their decisions regarding patient
disposition may be affected by their concern to prevent ED
overcrowding.

Supervision rates were affected by clinical experience but
generally remained higher than 10% regardless of the level

Discharge at scene

Handover to paramedics

Supervision

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

Level of experience (years)*

1.01 (0.98-1.03)

117 (1.13-1.21)

0.85 (0.82-0.88)

Severely ill** 0.06 (0.05-0.07) 0.02 (0.02-0.02) 1.40 (1.19-1.64)
Interaction*** 1.06 (1.02-1.10) 1.06 (1.03-1.09) 1.02 (0.99-1.05)
Patient sex Male Ref. Ref. Ref.

Female 1.11 (1.03-1.20) 1.15 (1.09-1.22) 0.85 (0.80-0.90)
Patient age (10 y) 1.02 (1.01-1.04) 1.06 (1.05-1.07) 0.81 (0.80-0.82)
Weekend intervention 1.09 (1.01-1.18) 1.05 (0.99-1.12) 0.95 (0.89-1.01)
Night intervention 1.26 (1.17-1.35) 1.09 (1.03-1.15) 0.74 (0.70-0.78)
Physician sex Male Ref Ref Ref

Female 0.95 (0.85-1.06) 0.92 (0.72-1.17) 1.05 (0.93-1.19)

* Level of experience was modelled as a linear variable, therefore the ORs represent the change by one additional year of experience.

** Severely ill patients were defined as those having a NACA 24.

*** The interaction coefficient indicates how much the effect of experience depended on the severity of the illness.
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of experience. These rather high rates are easily explained
by the specificities of the prehospital setting [27], which
even otherwise experienced clinicians might not be used
to. In addition, physicians who are considered as experi-
enced in some fields might still require assistance in man-
aging specific conditions seldom encountered in their usu-
al practice (e.g. airway management procedures). Enabling
these physicians to call upon the help of senior prehospi-
tal specialists has been shown to allow high endotracheal
intubation success rates [28]. Finally, supervision enabled
the physicians with lower level of clinical experience to
achieve discharge at scene rates similar to those obtained
by their more experienced colleagues. While it could be ar-
gued that there would be less need for supervision if only
highly experienced physicians operated in the prehospital
setting, it should be acknowledged that prehospital rota-
tions have been shown to help senior residents acquire im-
portant non-technical skills, such as leadership and com-
munication [14].

Limitations

Some limitations must be acknowledged, especially re-
garding the main variable. First, using years since gradu-
ation as an exposure may not be optimal for defining ex-
perience, as the postgraduate curriculum often differs from
one physician to another [29]. And although strong meth-

ods were used to assess the date of graduation of each
physician, this study was retrospective so inaccuracies can-
not be ruled out, especially for physicians who graduat-
ed abroad. Moreover, our method did not allow us to take
into account the unlikely but conceivable possibility that
some physicians took long leaves of absence or under-
took several months of non-clinical activity. In addition,
prior knowledge of the regional setting could also act as
a confounder. However, this effect should be minimal as
both beginners and more advanced physicians could per-
form their first prehospital rotation in this setting. Similar-
ly, emergency medical dispatcher performance may have
influenced our results, as less experienced emergency med-
ical dispatchers may have overtriaged. Nevertheless, the
schedule of SMUR physicians is totally independent to that
of the emergency medical dispatchers, and any such effect
should have been smoothed, particularly when consider-
ing the rather broad timeframe of this study. Another lim-
itation is that even though the increased proportion of pa-
tients handed over to paramedics was considered suitable,
the retrospective design of the study prevented us from de-
termining whether paramedics felt comfortable transport-
ing these patients, and prospective studies assessing this
outcome should therefore be considered. At the same line,
we must also acknowledge that the appropriateness of the
decisions, which would have been an interesting outcome,
was not assessed in the course of this study because of

Figure 2: Associations between level of clinical experience and outcomes, modelled using restricted cubic splines and logistic regression.
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0 2 4 6 8 0 12 14 0 2 4 6 8 10 12 14
1 Il | 1 1 1 1 1 Il | 1 1 1 | | 1 1 1 Il L 1 Il | 1 1 | Il 1 1
20% 80%
-70% 8
2 15%- B
S -60% E
® °s
c ©
s
o 10% F50% o
g e
© \_’// ;
5 F40% 3
6 SDA) 4 -E
T
r30% T
0% F20%
40%
35%
30%
§ 25%
2
2 20%
a
3 15%
10%
5% 1
0%
T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14
Level of experience (years)
Swiss Medical Weekly - www.smw.ch - published under the copyright license Attribution 4.0 International (CC BY 4.0) Page 5 of 7



Original article
_______________________________________________________________________________________________________________________|

the many potential confounders which can hardly be de-
termined by means of a retrospective study. Finally, while
the overall level of experience seems similar to some other
settings [30], an important number of prehospital medical
units are staffed with more-experienced physicians, and the
generalisation to such systems should be done with cau-
tion.

Despite these limitations, this study also has some
strengths, among which the high quality of the data and the
high number of cases could be cited. The fact that different
analyses were carried out using the main exposure both as
a categorical and continuous variable reinforces the inter-
nal validity of our study.

The impact of clinical experience on patient disposition
in the prehospital setting deserves further study. Prospec-
tive trials should now be designed to determine whether
prehospital disposition decisions are safe and appropriate.
Such studies should also assess the parameters experienced
clinicians take into account when assessing futility. In the
meantime, prehospital systems employing less-experi-
enced clinicians could aim to reinforce their supervision
mechanisms to support their decision-making processes.

Conclusion

In this retrospective study, there was no association be-
tween the level of experience and the overall rate of dis-
charge at scene. However, greater clinical experience was
associated with higher rates of handover to paramedics and
lower supervision rate. Further studies are required to de-
termine whether such decisions are taken adequately and
their impact on patient outcomes such as mortality.

Availability of data and material

The protocol has not been published and is not publicly
accessible. The data that support the findings are publicly
available on the Open Science Framework (OSF,
https://www.doi.org/10.17605/0OSF.I0/STPQY).
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