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Abstract

Background Access to emergency care is becoming increasingly challenging due to rising demand and limited
resources, such as shortage of general practitioners (GP). In France, emergency medical services (EMS) have
experienced a 23% increase in call volume over the past decade. To address this, French dispatch systems are
evolving, with Emergency Medical Dispatchers (EMDs) empowered to make certain medical decisions through
Autonomous Decision Protocols (ADP). These ADP were designed for most frequent and simple emergency situations
such as low back pain, epistaxis, head and limb injury, anxiety, and allowed EMDs to recommend medical advice, send
an ambulance or refer the caller to a dispatching doctor.

Aim This study aimed to assess callers’satisfaction with decisions made by EMDs using ADPs compared to decisions
made by medical doctors with similar chief complaint.

Material & method The study was prospective, involving all ADP calls from September to October 2023. All calls
concerning ADPs and dispatched by EMDs were included. Callers were called back within a few days of the call in
order to obtain their experience using a questionnaire. Retrospective patient files concerning similar chief complaints
handled in the traditional way, over the same period in the previous year, were used for comparison.

Results A total of 358 calls were analyzed, with 217 (61%) callers completing a satisfaction survey. The results showed
high satisfaction, with an average score of 8.6/10. The most common chief complaints were head and limb injuries,
and the vast majority (90%) of callers felt their expectations were met. Only a small percentage (4%) required a second
opinion or follow up due to worsening symptoms.

Conclusion The findings suggest that ADPs improved efficiency by providing standardized medical advice, reducing

unnecessary ambulance dispatches, and saving medical resources. Callers who benefited from ADPs were generally
satisfied with the service, with satisfaction rates comparable to those found in international studies. Expanding ADPs
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to cover additional medical conditions could further enhance emergency dispatch systems, especially in light of

increasing demand and reduced medical resources.
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Introduction

Access to unscheduled care is increasingly problematic
[1]. The use of emergency care systems has increased for
many years despite a shortage of doctors. The results of
a recent emergency survey showed a 13% increase in the
number of emergency room visits in 10 years [2].

Dispatch centers have also seen their activity increase.
In a French Emergency Medical Service (EMS), the num-
ber of calls has increased over 23% in the last ten years
with 556,836 calls in 2022 [3].

French dispatch centers are multi-tiered systems,
where all calls are handled by emergency medical dis-
patchers (EMDs) and according to French law [4, 5], must
be transferred to doctors who provide advice and make
decisions to dispatch rescue resources if necessary.

The current challenge of dispatch centers is to respond
to the growing number of calls. To achieve this, the trend
is to implement structural changes and to empower
EMDs.

Decision-making algorithms and corresponding stan-
dardized SMS advice have been developed by doctors,
enabling EMDs to make decisions for certain calls, while
retaining medical supervision if necessary. When ADPs
were set up, specific training for EMDs, supervised by
doctors, was introduced. These decisions are governed
by autonomous decisions protocols (ADPs). These algo-
rithms aimed to offer advice to people whose main rea-
son for calling was a “non-serious” medical reason, thus
freeing up more medical time and enabling EMDs to play
a more important role.

The ADPs covered six common call chief complaints:
low back pain in adults - Epistaxis - Acute diarrhea in
adults or children over 2 years of age - Head injury - limb
injury— anxiety (see in Supplementary files: Limb & Head
injury ADP).

The EMDs who answer the call identify the reason
for call as being included in the ADPs and run the cor-
responding algorithm. All answers are binary in “yes” or
“no”

Depending on the answers, EMDs have a range of
options: transfer the call to a doctor, send an ambulance,
refer to a general practitioner, give verbal or SMS advice
(see in Supplementary files: Limb & Head injury SMS).

If there is any doubt about the applicability of the pro-
tocols, or if the caller does not understand, the EMDs
transfer the call to a doctor.

The aim of this study was to evaluate the satisfaction
of callers dispatched with the ADPs without transferring

the call to a doctor. Secondly, ADPs and doctors’ deci-
sions for similar chief complaint calls were compared.

Material and method

Population

This study consists of two parts. In the prospective study,
the population was any caller for whom an ADP had
been initiated from September 1st to October 31st, 2023.
The inclusion criteria were any call resulting in an ADP,
where the decision was made by an EMD.

Exclusion criteria were refusal to participate or lan-
guage barriers.

For the retrospective comparison, patients’ profile and
outcome were compared to a similar population one year
before (from September 1st to October 31st 2022), when
ADP did not exist and dispatch conditions were compa-
rable considering staff number and allocated resources.

Method

Population was included from the dispatch center soft-
ware and survey was completed by interviews of the
caller collected by two emergency physicians from a
French EMS by phone [6, 7]. Questionnaire completion
was standardized.

Collected data were patients’ age and gender, the caller
profile, ADP category, whether advice was given by
phone, SMS or not during the call, if the caller needed
to call back for the same complaint, for worsening
symptoms; whether the response corresponded to their
request, needed a second opinion and satisfaction rated
on a scale from 1 (not satisfied) to 10 (very satisfied).

These data were collected prospectively and recorded
in a secured database. Data were anonymized in accor-
dance with French law. All patients were informed of
their inclusion in the survey and received both verbal and
written information.

To compare, similar calls handled by doctors regarding
the most frequent common chief complaints (head and
limb injury), patients’ profile (age, gender, location) and
outcome (ambulance dispatched yes/no) were extracted
from the dispatch center software. This extraction was
made anonymously. There was a change in software
coding between 2023 and 2022: ‘head injury’ and ‘limb
injury’ coding in 2023 replaced ‘minor injury’ coding in
2022.

All data collected were described univariately in terms
of means (and standard deviation) and percentages, com-
parisons were performed using Chi-square et ANOVA
tests (SAS software version 9.4).
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Results

From September 1st to October 31st, 2023, 358 calls
were dispatched by an EMD. Among them, 217 (61%)
of the callers answered the survey. As seen in Table 1,
head (19%) and limb injuries (73%) were the most fre-
quent chief complaints. The caller was most often a rela-
tive (36%) or the patient themself (33%). Respondents
considered having received advice either by telephone
or SMS, or both (61%). Nine callers (4.2%) requested a
second medical opinion. Eleven callers (5.2%) called back
the EMS, three of them because of worsening symptoms.
EMS met their expectations in 90% of cases. The aver-
age satisfaction score was 8.6/10 (standard deviation: 1.9)
(Table 1).
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When comparing head and limb injury handled by
EMDs to “minor trauma” handled by doctors, in a simi-
lar period without ADP, there was no gender or age dif-
ference. In fact, more ambulances were dispatched when
ADP were not used (Table 2).

Discussion

This study showed that callers who had their calls dis-
patched by EMDs with ADP procedures were very sat-
isfied with the way the call was handled and ADP saved
resources and medical care time. Almost all the ADPs
carried out were ‘limb injury’ and ‘head injury’ (91.5%).
The introduction of ADPs has resulted in a low call back
rate. There were more ‘medical advice’ decisions and
fewer ‘ambulance’ decisions, when comparing decisions

Table 1 Comparisons of patients' profile, chief complaint, allocated resources and satisfaction among callers handled by autonomous

decision protocol (ADP) (N=358)

Responders (n1=217) Non respdonder (n=141) p
Data routinely collected on dispatch software
Patient’s gendern(%)
-Women 110 (50.7%) 67 (47.5%) 0.83
- Men 102 (47.0%) 71 (50.4%)
- Not collected 5(2.3%) 3(2.1%)
Age mean (Standard Deviation) 34.7 (25.2) 36.3(30.1) 0.59
Location n (%)
-Home 124 (57.4%) 78 (55.3%) 0.74
- Other 93 (42.9%) 63 (44.7%)
Chief complaint n (%)-
- limb injury 160 (73.7%) 96 (68.1%) 0.65
- Head injury 39 (18.0%) 33 (23.4%)
- Epistaxis 11 (5.1%) 6 (4.3%)
- Anxiety 4 (1.8%) 3(2.13%)
- Acute diarrhea 1 (0.5%) 0 (0.00%)
- Low back pain 2 (0.9%) 3(2.1%)
Ambulance sent (yes) n (%) 63 (29.0%) 41 (29.1%) 0.99
Responses to telephone surveys
Caller n (%)
- Relative 78 (35.9%)
- Patient 72 (33.2%)
- Bystander 62 (28.6%)
- Health professional 5(2.3%)
Type of advice n (%)-
- By phone 86 (39.8%)
- By SMS 7 (3.2%)
- By phone & SMS 39 (18.1%)
- Ambulance sent 84 (38.9%)

Need for second opinion n (%)-
-No

- Yes at Emergency Department
- Yes visit to GP* or other

Call back EMS**- yes n (%)

Call back for worsening of symptoms- yes n (%)

The response provided by EMS corresponded to the need n (%)
Satisfaction mean (Standard Deviation)

205 (95.8%)
6 (2.8%)
3(1.4%)

11 (5.2%)
3(1.4%)
193 (90.2%)
8.7(1.9)

*GP: General Practitioner

**EMS: Emergency Medical Service
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Table 2 Comparisons of ADP handled limb or head injury patients versus those with minor injury handled by Doctor (N=1182)

ADP* handled limb and head injury 2023 (N=328) Doctor handled p
Minor injury 2022
(N=854)
Gender n (%) 0.08
-Women 161 (49.1%) 423 (49.5%)
- Men 159 (48.5%) 424 (49.7%)
- Not collected 8 (2.4%) 7 (0.8%)
Age mean (Standard Deviation) 35.2(27.1) 36.6(27.3) 043
Location n (%) 0.01
- Home 179 (54.6%) 551 (64.5%)
- Other 149 (45.4%) 303 (35.5%)
Ambulance sent (yes) n (%) 102 (31.1%) 338 (39.6%) 0.01

*ADP: Autonomous Decision Protocol

made by EMDs on the ‘limb injury’ and ‘head injury’
ADPs in 2023 with the decisions made by the doctors
in 2022 on the ‘minor injury’ motives. This could be
explained by the implementation of standardized SMS
advice messages. This ensured that the information sent
to the caller was correct.

One limitation relates to the caller response rate, as
33% of callers did not respond. This might be a signifi-
cant issue in interpreting the results. This may have led
to a selection bias, even though there was no difference
considering gender or age. The second limitation was a
likely memory bias, although this was limited by a call
back within 48 h of the call.

There have been few international recent studies evalu-
ating EMDs dispatch protocols. The training and tasks of
EMDs are different, but it is possible to compare these
results with other international studies. Satisfaction rate
(79%) was in line with other studies particularly those by
Zinger et al. in 2019 [8] and Neumayr et al. in 2016 [9],
which found similar satisfaction rates. However, patients
might be reluctant to criticize the healthcare system, as
shown by the study by Hall et al. [10].

The aim of ADPs is to identify frequent situations and
to develop corresponding algorithms that could be eas-
ily applied. This work suggested that regular assessment
of the ADPs could lead to an evolution of the patterns of
these protocols.

After analyzing different dispatch models, all of them
evolve quickly according to the needs to adapt to the
growing number of calls. Bearing in mind the challenge
of a reduction in medical resources, one possible devel-
opment would be to add staff with intermediate qualifica-
tions such as nurses within the call center, as it is already
done in some countries [11, 12].

Conclusion
The aim of ADPs was to optimize medical time by
strengthening the role of EMDs.

The study revealed a high level of satisfaction among
callers who had benefited from these protocols. In

comparison with a period where ADPs were not avail-
able, the results showed an increased proportion of med-
ical advice with ADPs application.

As part of a process of change in medical dispatch
systems in France, new ADPs (such as “lifting person at
home” or “recurrent renal colic”) could be set up to cover
other chief complaints and be implemented in other
medical dispatch services.
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