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Summary

INTRODUCTION: Injuries are amongst the most frequent 
causes of morbidity and mortality worldwide. Our aim was 
to describe the frequency, type of injury and care provided 
in primary care in Switzerland.

METHODS: We used anonymous data from 14,307 injury-
related consultations of all ages, with a representative 
sample of 160 primary care physicians from the Sentinella 
network throughout the year 2017. Descriptive information 
about patients presenting with one or multiple injuries and 
the type of care provided were collected in a weekly ques-
tionnaire. Data about the primary care physicians includ-
ing their experience, postgraduate training, equipment and 
skills were obtained using a single anonymous question-
naire. Negative binomial regression models with mixed 
effects were used to examine the association between 
primary care physicians’ characteristics, the proportion 
represented by injured patients in their total activity and in-
dependent management in primary care (without referral). 
With these models, the associations are expressed as a 
ratio of prevalence (PR).

RESULTS: The median proportion (prevalence) of injury-
related consultations was 2.0% (range 0.0–19.8%), with a 
significant difference between paediatricians and general 
practitioners (median 1.2% vs 2.1%). Nearly 60% of con-
sultations for injuries involved men, 21.0% were for pa-
tients <18 years and 15.3% for those above 65. Sprains 
and dislocations (31.2%) were the most frequent diag-
noses followed by cutaneous injuries (23.0%), contusions 
(20.1%) and fractures (18.8%). Of the injuries presenting 
directly to primary care, 87.0% were managed by the pri-
mary care physician without referral to external services. 
Fractures were the main diagnosis motivating referral, yet 
67.9% of them were entirely managed within primary care. 
Multivariable analyses showed that training as a paedia-
trician and a longer experience in primary care were as-
sociated with having a lower prevalence of injury-related

consultations (adjusted PR [adjPR] 0.49, 95% confidence
interval [CI] 0.31–0.78 and adjPR 0.41, 95% CI 0.23–0.75,
respectively), whereas the ability to offer wound care in-
cluding sutures and both splints and casts were associat-
ed with a much higher prevalence of injury-related consul-
tations (adjPR 9.36, 95% CI 3.42–25.61 and adjPR 2.38,
95% CI 1.43–3.97, respectively). .

CONCLUSION: The proportion represented by injured pa-
tients in a primary care physician’s total activity is het-
erogeneous. Most patients with mild to moderate injuries
could be managed in primary care without referral to sec-
ondary care. Further studies could explore factors asso-
ciated with patients’ decision to consult their primary care
physician or emergency services for injuries. Exploring
outcomes of primary care and patients’ satisfaction is an-
other future research priority.

Introduction

Injuries are amongst the most frequent causes of morbidity
and mortality in the general population worldwide [1].
This is also true in Switzerland where, according to the
Global Burden of Disease study, falls are the second over-
all cause of years lost to disability [1].

In high income countries, injured patients increasingly
seek care from emergency services directly, without refer-
ral from a primary care physician, even for minor injuries
[2]. In the Australian BEACH (Bettering the Evaluation of
Care and Health) study, injuries and musculoskeletal prob-
lems (including non-traumatic musculoskeletal reasons)
represented approximately 11.5% of reasons for encounter
in general practice [3]. A recent Swiss study showed that
general practitioners (GPs) were involved in the manage-
ment of 70% of all injuries in a sample of a predominantly
male, working age population. GPs were the primary
provider in more than half of all injury cases in this popula-
tion [4]. Initial evaluation of injuries and aftercare by GPs
are more cost-effective [2, 5, 6]. A small randomised trial
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comparing GP and emergency service department follow-
up care for minor ankle injuries in Switzerland showed that
the two options were similar in relation to patients’ sat-
isfaction with care and with outcomes [2]. Very little da-
ta were found on injury as a reason for encounter in pri-
mary care. As a result, we know little about the extent to
which management of injuries remains significant in pri-
mary care, in Switzerland and internationally.

In Switzerland, physicians seeking the title of specialist in
general internal medicine (FMH) are required to master
the evaluation, treatment and potential referral of injured
patients as part of their postgraduate training. Yet place-
ments in surgery and orthopaedics are no longer compulso-
ry for future GPs. Similarly, postgraduate training in pae-
diatrics does not include management of injuries beyond
acute emergency care.

To this day, there are no available data on the workload
represented by injury-related consultations in the primary
care physicians’ (GPs or paediatricians) daily practice.
There is also little information about Swiss primary care
physicians’ postgraduate rotations or their equipment, al-
lowing no conclusion on their level of training and its po-
tential association with the amount of injury care they pro-
vide.

A more precise knowledge of the frequency and type of
injury care provided in primary care would be useful to
contribute to an optimally focused postgraduate training. It
could also indicate the extent to which primary care physi-
cians in Switzerland may be prepared to provide more fre-
quent injury management to relieve the increasing over-
crowding of emergency services, particularly in urban
areas, whilst providing more cost-effective care. The ex-
tent to which Swiss primary care physicians manage in-
juries may vary according to practice type and location and
also according to practitioners’ training and personal char-
acteristics.

The aim of this study was to describe the frequency and
type of injury management in a representative sample of
primary care physicians’ practices throughout Switzerland.
Secondary objectives were to describe the characteristics
of injury management in Swiss primary care and to assess
the extent to which variations in injury management in
Swiss primary care practices are associated with physician
and/or practice characteristics.

Methods

Study population

This cross-sectional study took place over the year 2017
within the Swiss Sentinella network. The Swiss Sentinella
network is an epidemiological surveillance system which
covers infectious disease outbreak surveillance (e.g. in-
fluenza, COVID 19) but also contributes to primary care
research. The network is composed of a representative
sample of primary care practices (general internist and
paediatric) throughout Switzerland. Using a web inter-
face managed by the Swiss Federal Office of Public Health
(FOPH), the physicians provide weekly anonymous patient
data in relation to specific research or epidemiological sur-
veillance themes.

All patients whose motive for consulting one of the Sen-
tinella network physicians included an injury (see defini-
tion below), regardless of their age, were included. Patients
could be included at their first consultation for this mo-
tive but also subsequently. In the context of this study only
physical injury was considered and not psychological in-
jury (also described as “trauma” in the literature). An in-
jury is a damage or harm resulting exclusively from an ex-
terior agent [1]. A tick bite, for example can be considered
as an injury. On the other hand, a blocked back after lift-
ing a heavy weight is not an injury according to Swiss in-
surance law, although it can be considered as such in vari-
ous countries. In this study, only damage or harm resulting
from an exterior agent was considered as an injury.

Patients who had suffered an injury but attended the prac-
tice for a reason that was unrelated to this injury were ex-
cluded from this study.

Data collection

From 01 January to 31 December 2017, the 160 Sentinella
physicians were asked to provide data about each patient
they saw who presented with an injury-related motive for
the encounter, within their usual weekly report.

Data included information about the patient’s age and gen-
der, up to three types of injury (diagnoses), and up to two
localisations. Only the main localisation and the main di-
agnosis were analysed. The primary care physicians also
provided information about whether the patient was con-
sulting for primary care (directly following the injury), fol-
low-up (subsequent consultations following primary care
management), or after-care (following treatment initiated
in another context, such as in an emergency department); if
the consultation was for primary care, whether the prima-
ry care physician proposed (1) evaluation and management
within the practice, (2) evaluation in another centre and
management within the practice, or (3) referral for evalu-
ation and management in another centre. Patient data pro-
vided by physicians who failed to regularly transmit week-
ly reports were excluded from the study (see fig. 1).

At the beginning of the study, Sentinella physicians were
asked to complete an anonymous questionnaire about their
characteristics (age, gender, location of practice, material
equipment, specialist title) and their training and experi-
ence in relation to injuries, including postgraduate rota-
tions preparing them for the management of injuries.

In practices involving several physicians, only the main
Sentinella reporting physician completed a questionnaire.
Data missing from the questionnaires were excluded from
the analysis. For some aspects of surgical training, how-
ever, if the physician had answered the other questions on
this topic, a lack of response was considered to be a lack
of surgical training in the relevant area. Figure 1 shows the
data collection process.

The anonymous data were sent directly to the FOPH (Fed-
eral Office of Public Health) in accordance to the Sentinel-
la protocol, and this data set was transmitted in an anony-
mous form to the research team at the Geneva Faculty of
Medicine for analysis.
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Assessment of how the study sample was representa-
tive of the Swiss primary care physicians

There is some evidence in the literature suggesting that the
Sentinella Collective is representative of the Swiss popu-
lation of primary care physicians. A recent study on mul-
timorbidity in primary care in Switzerland within the Sen-
tinella network [7], compared the Sentinella physicians
collective in 2015 [8] with that of the Swiss Medical Asso-
ciation (FMH) and found the two distributions (age, gender
and speciality) were similar. We compared the distribution
of our injury diagnoses to that of the accident claims of the
SUVA, the largest accident insurance for people of work-
ing age in Switzerland, from year 2013 to 2017 [9], and
found both distributions of the main diagnoses (sprains/
dislocations, contusions, cutaneous injuries and fractures)
to be similar. Therefore, we consider our results to be rep-
resentative of the distribution of injuries in Switzerland.

Statistical analysis

As data were anonymous, each consultation was consid-
ered as an independent event, not considering whether the
patient had already been seen in the practice for this injury
before. However, first consultations for a given injury were
identified to allow a stratified analysis.

The primary outcome of interest was the prevalence of
consultations for injury among Sentinella network physi-
cians. Secondary outcomes included: the prevalence of
consultations for injury as compared with the total number
of consultations, type and localisation of the injuries and
the type of care provided. The total number of consulta-
tions was estimated by calculating the total number of pa-

tient contacts for two weeks extrapolated to the entire year,
in compliance with the usual Sentinella procedure. The
proportion represented by injury-related consultations was
obtained by dividing the number of consultations for in-
jury by the total number of consultations per year for each
physician.

Categorical data were summarised using frequencies and
proportions. Means and standard deviations (SDs) were
used to summarise continuous variables. Negative binomi-
al regression models for count data were used to investi-
gate the association between different physician character-
istics and two of the outcomes (injury-related consultation
and injury management within the practice). With these
models, the associations are expressed as a ratio of preva-
lence. A robust sandwich estimator of the variance was
used to prevent an issue in the calculation of p-values and
confidence intervals (CIs) due to a potential heteroscedas-
ticity. A potential misspecification of the models was in-
vestigated with a link test and deviance residuals were vi-
sually inspected to identify potential outliers. Sensitivity
analyses were conducted, excluding potential outliers.

Physicians with fewer than 10 initial consultations for trau-
ma were excluded from the analysis in table 5, because
these low counts threatened the stability of the models and
they represented a small part of the overall number of ini-
tial consultations.

If one item was missing, the entire patient-related record
was excluded from this analysis. A two-sided p-value of
0.05 significance was used. The data were analysed using
Stata Corp V15 software and Stata Corp V17 software (for
the multivariable analyses).

Figure 1: Summary of the data collection. * Characteristics of physicians with missing weekly reports were included in the analysis of the
physician questionnaires.
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Ethical considerations

Since the study involved the analysis of completely anony-
mous data, the Human Research Ethics Committee con-
firmed that it did not require formal ethical approval under
the Swiss research law. The research team had no access to
identifiable individual physician or patient data. Thus, no
patient consent procedure was required. Physicians in the
Sentinella surveillance network received written informa-
tion about the objectives of the study and the good use of
the weekly questionnaire to report relevant data.

Results

Characteristics of physicians and their practices

In 2017, the Sentinella network comprised 160 physicians.
A total of 149 Sentinella physicians adequately provided

data about patients they saw presenting with an injury-re-
lated motive for the encounter within their usual weekly re-
port and 160 returned the personal questionnaire.

Table 1 summarises the physicians’ characteristics.

Most were males and their average number of years of ex-
perience was 18 ± 11 (SD). Although the majority of them
practiced in cities or in a suburban environment, 13.5%
worked in rural areas. In terms of postgraduate training,
29.9% had not completed any surgical rotation. Howev-
er, the majority (68.2%) had completed training in general
surgery with a median duration of 1.0 year. Among those
who had had training in orthopaedics, the median dura-
tion of this training was also 1.0 year; 22.2% had complet-
ed dual training in general and orthopaedic surgery. Only
1.9% were trained exclusively in orthopaedics.

The majority of primary care physicians (76.4%) had un-
dergone postgraduate training in an emergency depart-

Table 1:
Characteristics of the physician population of the study (Total n = 160).

Characteristics Overall n = 160* Missing data (%)

Sociodemographics

Male gender 121 (75.6%) 0 (0.0%)

German language 105 (65.6%) 0 (0.0%)

Urban / suburban Setting 135 (86.5%) 4 (2.5%)

Work rate ≥80% 101 (68.7%) 13 (8.8%)

Proportion of injury related consultations in %

Amongst general practitioners, median (IQR) 2.1 (0.7–3.9) 8 (6.0%)

Amongst paediatricians, median (IQR) 1.2 (0.6–2.7) 3 (11.5%)

FMH title

General medicine (before 2011) 58 (36.3%) 0 (0.0%)

Internal medicine or general internal medicine 63 (39.4%)

Internal medicine and other specialty 4 (2.5%)

None 9 (5.6%)

Paediatrics 26 (16.3%)

Level of postgraduate surgical training (overall)

Duration of surgical training in years, median (IQR) 1.0 (0.0–1.5) 1 (0.6%)

Duration of surgical training in years among those who reported having such training, median (IQR) 1.0 (1.0–2.0) 1 (0.9%)

Duration of training in orthopaedics in years, median (IQR) 0.0 (0.0–0.0) 8 (5%)

Duration of orthopaedic training in years among those who reported having such training, median (IQR) 1.0 (0.5–1.0) 8 (19.5%)

Experience in private practice in years, mean (SD) 17.8 (10.7) 0 (0.0%)

Level of postgraduate surgical training (amongst general practitioners)

General surgery only 63 (47.7%) 2 (1.5%)

Orthopaedics only 1 (0.7%)

Both 31 (23.5%)

Level of postgraduate surgical training (amongst paediatricians)

General surgery only 9 (36.0%) 1 (4.0%)

Orthopaedics only 2 (8.0%)

Both 4 (16.0%)

Participation in a regional emergency system

Emergency service 125 (83.8%) 11 (6.9%)

Rescue service (ambulance or helicopter) 23 (15.9%) 15 (9.4%)

Attitude

Agrees to receive patients at the practice in an emergency 141 (94.6%) 11 (6.9%)

Agrees to travel at the patient’s location in an emergency 107 (71.3%) 10 (6.2%)

Equipment / skills at the practice

Conventional radiology 102 (68%) 10 (6.2%)

Splints 110 (73.3%) 10 (6.2%)

Casts 51 (34.5%) 12 (7.5%)

Suturing 119 (79.3%) 10 (6.2%)

Wound care 145 (96.7%) 10 (6.2%)

IQR: interquartile range

* Numbers are frequencies and (%) unless stated otherwise
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ment, and 83.8% contributed to an emergency service in
their region. Only a minority participated in a rescue sys-
tem (e.g., helicopter). There were 125 general practitioners
(GPs) with a Swiss Federal Specialist Title (FMH) in inter-
nal and/or general medicine, 9 practitioners without FMH
title and 26 FMH paediatricians who accounted for 5.6%
and 16.3% of the study population, respectively.

Injury-related consultations

Over the year 2017, the physicians reported a total of
14,307 injury-related consultations. Fifty-nine percent of
the reported consultations involved men, mostly aged be-
tween 18 and 65 years, consulting in an urban or suburban
setting (86.5%). In contrast, 57.8% of consultations for pa-
tients over 65 involved women (table 2).

First-line consultation at the primary care practice repre-
sented 70.7% (n = 10,117) of the total number of injury-
related consultations in 2017. The rest were follow-ups or
secondary care referrals.

Table 3 shows the association between the proportion of
consultations for injury and different physician’s character-
istics in a multivariable analysis.

Being paediatrician alone was associated with seeing pro-
portionally fewer injured patients at the practice. Indeed,
the median proportion of consultations for injury across
all GPs (not including paediatricians) was 2.1 % and that
of paediatricians only was 1.2% (p = 0.03). Furthermore,
37.1% (n = 1114) of the total 3000 consultations involving
patients of paediatric age occurred at a GP’s practice (p
<0.001).

Physicians with more than 25 years of experience had a
lower prevalence of injury-related consultations, whereas
the ability to perform wound care and to place splints and
casts were associated with a greater prevalence ratio of in-
jury-related consultations at the practice.

Type of injuries

Descriptive information about injury-related consultations
is presented in table 2. Most injuries involved the inferior
limbs and the superior limbs (42.1% and 35.0% respective-
ly) and the skull or the back (16.9%). Out of all reported
cases, sprains and dislocations were the most frequent di-
agnoses (31.2%), followed by cutaneous injuries (23.0%),
contusions (20.1%) and fractures (18.8%). However, cu-
taneous injuries and fractures were the main diagnoses in
people over 65.

Management of trauma patients in the practice, and
referrals

Table 4 presents the evaluation and management by type of
injury following a first consultation (i.e., not a follow-up)
in primary care.

Eighty-seven percent (87.0%) of them were managed in
primary care without further referral. Analysis of cases
evaluated and treated externally revealed that fractures
were the most common diagnosis motivating a referral,
followed by sprains and dislocations, cutaneous injuries
and contusions.

The association between practice characteristics and injury
management at first consultation is presented in table 5.

The ability to perform conventional radiology was asso-
ciated with a higher relative prevalence of independent
management of injured patients (without further referral),
whereas experience between 15 and 25 years was associ-
ated with a lower relative prevalence of independent man-
agement of these patients.

Discussion

Main results

Over the year 2017, 149 primary care physicians of the
Swiss Sentinella network reported more than 14,000 in-
jury-related consultations, representing a median 2.1% of

Table 2:
Characteristics of injury-related consultations.*

Characteristics of the consultations n %

Gender and Age (n = 14301) Male 8422 58.9%

Age <18 years 3000 21.0%

Age ≥18 and <65 years 9116 63.7%

Age ≥65 years 2189 15.3%

Geographic setting (n = 13899) Urban 7106 51.1%

Suburban 3873 27.9%

Rural 2920 21.0%

Injured body parts (n = 14213) Skull / Back 2408 16.9%

Thorax 712 5.0%

Abdomen 131 1.0%

Superior Limb 4980 35.0%

Inferior Limb 5982 42.1%

Type of injury (n = 14266) Fracture 2676 18.8%

Sprain / Dislocation 4449 31.2%

Contusion 2865 20.1%

Traumatic Brain Injury 466 3.3%

Intoxication 21 0.0%

Cutaneous Trauma 3279 23.0%

Other 510 3.6%

* n varies between 13,899 and 14,301 due to missing data
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the total number of consultations in their practices. The
distribution of the proportion of injury-related consulta-
tions is very heterogeneous ranging from 0.0 to 19.8% of a
primary care physician’s total activity.

Most injuries that presented to primary care (87.0%) were
entirely managed in the practice without further referral.
The ability to perform conventional radiology was associ-

Table 3:
Multivariable negative binomial regression analysis of the association between different primary care physician characteristics at the practice and prevalence of injury related
consultations.

Characteristic (n) No. of primary care
physicians (n = 126)

No. total con-
sultations

No. injury-related con-
sultations (n = 11,438)

% injury-related
consultations*

Unadjusted
PR (95% CI)
**

p-val-
ue

Adjusted
PR (95% CI)
**

p-val-
ue

Gender Female 30 82,971 2124 2.6 1 (reference) 1 (reference)

Male 89 358,321 12,021 3.4 1.69
(1.16–2.46)

0.006 1.26
(0.87–1.84)

0.222

Paediatrician No 101 352,225 9881 2.8 1 (reference) 1 (reference)

Yes 18 89,067 1557 1.7 0.59
(0.37–0.94)

0.028 0.49
(0.31–0.78)

0.003

Activity rate ≤60 % 17 37,268 960 2.6 1 (reference) 0.079 1 (reference) 0.234

>60% and
≤80%

20 67,837 1274 1.9 0.58
(0.33–0.99)

0.048 0.67
(0.40–1.12)

0.129

>80% 82 336,187 9204 2.7 0.97
(0.64–1.48)

0.900 0.72
(0.46–1.14)

0.159

Years of experience ≤5 25 68,512 2248 3.3 1 (reference) 0.142 1 (reference) 0.017

>5 and ≤15 25 96,185 2130 2.2 0.65
(0.37–1.16)

0.149 0.73
(0.41–1.27)

0.263

>15 and ≤25 44 185,496 5276 2.8 0.76
(0.46–1.24)

0.267 0.82
(0.50–1.36)

0.452

>25 25 91,099 1784 2.0 0.49
(0.26–0.91)

0.025 0.41
(0.23–0.75)

0.004

Urban setting No 49 204,796 5799 2.8 1 (reference) 1 (reference)

Yes 70 236,496 5639 2.4 0.97
(0.68–1.39)

0.884 0.97
(0.69–1.35)

0.837

Postgraduate training in
surgery /orthopaedics

None 37 114,149 3163 2.8 1 (reference) 0.650 1 (reference) 0.120

Surgery only 58 228,819 5347 2.3 0.88
(0.56–1.37)

0.561 0.66
(0.42–1.03)

0.070

Surgery+ortho 24 98,324 2928 3.0 1.06
(0.71–1.60)

0.763 0.91
(0.55–1.50)

0.705

Postgraduate training in
emergency department

No 27 88,456 2009 2.3 1 (reference) 1 (reference)

Yes 92 352,836 9429 2.7 1.38
(0.87–2.18)

0.177 0.97
(0.64–1.47)

0.880

Radiological equipment No 37 121,049 2169 1.8 1 (reference) 1 (reference)

Yes 82 320,243 9269 2.9 1.64
(1.08–2.51)

0.021 1.18
(0.80–1.74)

0.414

Splints/casts No 31 89,752 1369 1.5 1 (reference) 0.016 1 (reference) 0.004

Splints 49 183,835 4680 2.5 1.57
(0.94–2.62)

0.087 1.70
(1.09–2.66)

0.020

Splints+casts 39 167,705 5389 3.2 2.20
(1.27–3.78)

0.005 2.38
(1.43–3.97)

0.001

Wound care No 3 10,962 11 0.1 1 (reference) <0.001 1 (reference) <0.001

Wound care
without suture

23 65,002 854 1.3 11.75
(3.85–35.86)

<0.001 5.97
(2.17–16.39)

0.001

Wound care
with suture

93 365,328 10573 2.9 26.71
(9.63–74.06)

<0.001 9.36
(3.42–25.61)

<0.001

* We report here the proportion of injury-related consultations so that readers can have an idea of the difference in proportion according to different characteristics of the primary
care physician.

** Prevalence ratios (PRs) unadjusted and adjusted for all other variables using negative binomial regression models. CI: confidence interval

Table 4:
Evaluation and management characteristics by type of injury following a first consultation for injury in primary care.

Type of evaluation and management Most frequent main diagnoses (%)

Fracture
n= 1454

Sprain/disloca-
tion n = 3444

Contusion n
= 2284

Traumatic brain In-
jury n = 295

Intoxication n
= 19

Cutaneous trau-
ma n = 2261

Other n
= 335

Total n =
10,092*

Evaluation and treatment at the practice, no
referral

987 (67.9) 3048 (88.5) 2119 (92.8) 244 (82.7) 14 (73.7) 2115 (93.5) 253
(75.5)

8780
(87.0)

External evaluation followed by treatment at
the primary care physician

146 (10.0) 186 (5.4) 78 (3.4) 16 (5.4) 1 (5.3) 47 (2.1) 16 (4.8) 490 (4.9)

Immediate referral for external evaluation and
treatment

268 (18.4) 174 (5.1) 77 (3.4) 25 (8.5) 2 (10.5) 86 (3.8) 58
(17.3)

690 (6.8)

Other 53 (3.7) 36 (1.0) 10 (0.4) 10 (3.4) 2 (10.5) 13 (0.6) 8 (2.4) 132 (1.3)

* actual n <10117 due to missing data
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ated with a higher probability of independent management,
without further referral.

Most of this representative sample of primary care physi-
cians worked full time and had a mean of 17 years profes-
sional experience. Although this is no longer required for
their title as a primary care specialist, 68.1% had complet-
ed postgraduate surgical training and 24.2% had trained
in orthopaedics. There was no statistical difference be-
tween the proportion of patients with injury seen by prima-

ry care physicians who had completed a surgical and/or or-
thopaedic training and those who had not.

Difference between general internists and paediatri-
cians

Paediatricians saw proportionally fewer injured patients
than their GP colleagues. These data correlate with a 2016
Australian study estimating that only 35% of the parents
of a child with a minor injury consulting in an emergency

Table 5:
Multivariable negative binomial regression analysis of the association between different practice characteristics and prevalence of independent management of patients at the
primary care physician’s practice without secondary referral, at first consultation.

Characteristic (n) No. of primary care
physicians (n = 87)
*

No. injury-related initial
consultations (n = 7649)
*

No. treatment
in primary
care

% of treatment in pri-
mary care (descrip-
tive)**

Unadjusted
PR (95% CI)
†

p-
value

Adjusted
PR (95%
CI) †

value

Gender Female 15 924 794 85.9 1 (reference) 1 (refer-
ence)

Male 72 6725 5893 87.6 1.02
(0.94–1.10)

0.619 1.06
(0.98–1.14)

0.140

Peadiatrician No 73 6425 5603 87.2 1 (reference) 1 (refer-
ence)

Yes 14 1224 1084 88.6 1.02
(0.94–1.09)

0.681 1.02
(0.97–1.07)

0.365

Activity rate ≤ 60 % 11 568 516 90.8 1 (reference) 0.373 1 (refer-
ence)

0.380

> 60% and ≤
80%

13 727 633 87.1 0.96
(0.90–1.03)

0.229 0.98
(0.91–1.07)

0.688

> 80% 63 6354 5538 87.2 0.96
(0.90–1.02)

0.177 0.96
(0.90–1.02)

0.181

Years of experience ≤ 5 18 1549 1420 91.7 1 (reference) 0.191 1 (refer-
ence)

0.140

> 5 and ≤ 15 20 1550 1371 88.5 0.96
(0.90–1.03)

0.294 0.97
(0.91–1.02)

0.247

> 15 and ≤ 25 35 3405 2934 86.2 0.94
(0.88–1.00)

0.066 0.95
(0.90–1.00)

0.038

> 25 14 1145 962 84.0 0.92
(0.83–1.01)

0.084 0.91
(0.83–1.01)

0.063

Urban setting No 41 4189 3652 87.2 1 (reference) 1 (refer-
ence)

Yes 46 3460 3035 87.7 1.01
(0.96–1.06)

0.802 1.01
(0.96–1.05)

0.809

Postgraduate training
in surgery/orthopaedics

None 23 2163 1918 88.7 1 (reference) 0.489 1 (refer-
ence)

0.656

Surgery only 42 3648 3211 88.0 0.99
(0.94–1.05)

0.791 1.00
(0.95–1.04)

0.882

Surgery+ortho 22 1838 1558 84.8 0.96
(0.88–1.03)

0.257 0.97
(0.92–1.04)

0.406

Postgraduate training
in emergency depart-
ment

No 14 1385 1199 86.6 1 (reference) 1 (refer-
ence)

Yes 73 6264 5488 87.6 1.01
(0.95–1.08)

0.714 1.03
(0.97–1.09)

0.332

Radiological equipment No 22 1300 1064 81.8 1 (reference) 1 (refer-
ence)

Yes 65 6349 5623 88.6 1.08
(1.01–1.16)

0.025 1.08
(1.00–1.16)

0.038

Splints/casts No 14 638 536 84.0 1 (reference) 0.603 1 (refer-
ence)

0.476

Splints 39 3104 2706 87.2 1.04
(0.93–1.15)

0.496 1.05
(0.94–1.17)

0.378

Splints+casts 34 3907 3445 88.2 1.05
(0.95–1.16)

0.336 1.06
(0.96–1.17)

0.245

Wound care No 0 / / / / /

Wound care
without suture

10 375 321 85.6 1 (reference) 1 (refer-
ence)

Wound care
with suture

77 7274 6366 87.5 1.02
(0.95–1.10)

0.555 0.99
(0.89–1.09)

0.794

* After excluding 33 primary care physicians with <10 initial consultations for injury and missing data, total number of first consults = 10117

** We report here the proportion of injury-related consultations so that readers can have an idea of the difference in proportion according to different characteristics of the primary
care physician .

† Prevalence ratios (PR) unadjusted and adjusted for all other variables using negative binomial regression models. CI: confidence interval
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department (ED) tried to make an appointment with their
family doctor before travelling to the ED [10]. The ma-
jority of these parents reported having more confidence in
an emergency department than their family physician for
these situations.

It could indicate that parents perform a pre-triage and de-
cide whether to go to the paediatrician, to the GP or to
the ED based on their perceived level of severity of a par-
ticular injury. Another possibility would be that paediatri-
cians are less exposed to injuries (beyond acute emergency
care) in their postgraduate training and tend to refer these
patients elsewhere (to specialists or ED) directly. Support-
ing this hypothesis, only 16.0% of the paediatricians in
our sample reported completing dual training in general
and orthopaedic surgery and 40.0% had not completed any
surgical postgraduate training, compared with 28.0% for
general practitioners (see table 1). However, this difference
was not statistically significant (p = 0.07), probably due to
the small number of paediatricians in the study.

Characteristics of consultations for injuries

Most consultations involved male patients (58.9%) in an
urban or suburban setting. Sprains/dislocations, skin in-
juries, contusions and fractures accounted for the four main
diagnoses encountered in the primary care setting of this
study, independently of any age, sex or geographical set-
ting.

The important role of the primary care physician in the
management of injuries is underlined by a recent Swiss
study that analysed accident claims data from the largest
accident insurance fund in Switzerland between 2008 and
2016. It showed that GPs are involved in the management
of 70% of accidents and figured as the initial care provider
in 56%. However, these data comprised only a population
of working age (i.e., not under 18 or above 65) and women
employees only accounted for 20% of the sample [4].

Our data also differ slightly from a Spanish study analysing
more than 300,000 patient contacts in primary care in
Madrid in 2011, in which wounds and contusions (such
as bruises) were the most prevalent diagnoses. Burns were
also significant, representing 6% of injuries in women.
The majority (54%) of patients were women [11]. It could
be partially explained by cultural differences in attitudes
to seeking help in primary care, with women possibly con-
sulting primary care physicians more often than men.

However, the distribution of injuries by age was similar in
both studies.

Overall, 87.0% of all primary care consultations for an in-
jury were managed entirely by the primary care physician
without any assistance or referral, indicating a good pre-
paredness. Fracture was the main diagnosis motivating re-
ferral, although 67.9% of fractures were managed entirely
by the primary care physician.

Still, sprains/dislocations and skin injuries accounted for a
significant part of referrals and could potentially be avoid-
ed if primary care physicians were optimally equipped and/
or trained.

Competence/material and years of experience

The ability to provide wound care, sutures, splints and
casts were all linked to a higher prevalence of injury-re-
lated consultations in the practice. Management entirely
within the practice was more common if physicians had ra-
diological equipment.

Therefore, we consider the ability to perform wound care
and conventional radiology as “must have” competences
for injury management at the practice.

Although the prevalence of injury-related consultations
seemed higher in practices in which primary care physi-
cians had undergone orthopaedic training, this difference
was no longer statistically significant in the adjusted analy-
sis. Thus, our findings provide little guidance about the
place of surgery and orthopaedics in the postgraduate train-
ing of primary care physicians in relation to injury man-
agement.

Interestingly, the proportion of injury-related consultations
and independent management within primary care were
lower with increasing experience. Our hypothesis is that
over the course of their professional career, a primary care
physician will tend to accumulate more patients with
chronic illnesses, leaving less time for patients with acute
consultation motives (including injuries). A reduction in
working hours or less continuing medical education while
experience increases could also partially explain these
findings.

Strengths/weaknesses

The main strength of this study lies in its extensive cover-
age of the Swiss territory and its representativeness of the
primary care physician population in the country. It also in-
cludes a large group of consultations for injuries from peo-
ple of all ages, representative of the population of patients
in Switzerland.

Yet the Sentinella network contains fewer paediatricians
than GPs which limits further analysis of this subgroup
characteristic. Women primary care physicians might also
be underrepresented as they account for 24.4% of the col-
lective only.

Although we do not know the proportion of patients with
an injury consulting the ED or a primary care physician,
our study gives an idea of the workload represented by in-
jury related consultations in the daily activity of a primary
care physician.

Missing data accounted overall for less than 20%. Never-
theless, it could have had an impact on the results especial-
ly on the multivariable analysis.

As the data collection were entirely anonymous, we could
not define the characteristics of primary care physicians
seeing a large number of injured patients more closely,
nor could we further investigate the detailed follow-up of
these patients. We do not know to which extent varia-
tions of the proportion of injury-related consultations of
the primary care physicians could be due to a difference
in the incidence of injuries between regions (e.g., moun-
tains, sport-related tourism vs plains), to a difference be-
tween age groups or to a difficult access either to primary
or secondary care (e.g., some regions where paediatric in-
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juries could be more abundant in practices due to the ab-
sence of a children’s hospital nearby).

As data were collected through questionnaires, the possi-
bility of a recollection bias subsists. However, Sentinella
physicians are accustomed to answering these standardised
questionnaires every year.

Implications

As the management of patients unnecessarily sent to spe-
cialised hospitals has substantial costs [12], knowing to
which extent primary care physicians are prepared to pro-
vide injury management could contribute to relieving over-
crowding in the EDs and limit healthcare costs. It could al-
so help focus postgraduate training, considering essential
skills and materials, such as a postgraduate training in trau-
ma management and the ability to perform wound care.

Perspective for the future

Qualitative studies are needed to further define patient sat-
isfaction, outcome and specific characteristics of primary
care physicians seeing many patients presenting with an in-
jury. Other studies could also explore factors (such as geo-
graphical proximity and opening hours of the practice, pa-
tient’s level of trust) involved in the decision of patients
whether to consult their primary care physician or the ED
for a particular injury, especially in paediatrics.

Conclusion

The proportion represented by injured patients in a primary
care physician’s total activity is heterogeneous. The great
majority of injuries presenting to primary care were man-
aged entirely at the practice, confirming that most patients
with mild to moderate injuries can be managed within pri-
mary care without referral to secondary care. The ability to
perform wound care and orthopaedic care such as splints
and casts were associated with a higher proportion of in-
jured patients at the primary care physician, highlighting
the importance of acquiring these skills during postgrad-
uate training and maintaining them through continuous
medical education.

Our study provides key findings to inform health service
and for the training of primary care physicians in our coun-
try and other similar contexts.
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