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summary
Introduction : Emergency medical services (EMS) supports an increasing number of elderly patients.
Aim: To evaluate outcome and autonomy of patients aged 65 and older who  managed in the prehospital theater 
Methods : We conducted a prospective observational multicenter study over one year (October 2015 -September 2016). We included patients aged 
65 or older managed in the pre hospital setting. We studied: demographic criteria, pre-hospital care, severity (IGSA score and GCS), baseline and 
3-month autonomy was assessed using the Katz score. Multivariate analysis was performed to identify predictive factors of mortality at 24 hours.  
Results : we included 385 patients. Average age was 81 ± 8 years and sex ratio was equal to 1.08. Thirty eight (10%) patients were in cardiac arrest 
at the arrival of EMS team and 50% of them were resuscitated without recuperation. The IGSA score was 7 [5-10] on the initial examination versus 
6  [4-7] on the arrival at the hospital (p<0.01). Baseline autonomy was 2 [0-6] versus 3 [0-6] at 3 months with p = 0.02. Ninety four patients (33%) 
regained their  baseline autonomy after the acute episode. At 24 hours the mortality rate was 9% (n=32). In multivariate analysis, the independent 
predictor factor of  mortality was GCS <8 with an adjusted OR=9,22 ;95%CI[3,44-24,70] ; p<0.001
Conclusion: Except out of hospital cardiac arrest, the survival of elderly subjects managed by EMS teams was encouraging. In the medium term, 
one-third of them regained their autonomy after the acute episode. These elements suggest successful integration into the emergency system.
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résumé 
Introduction : les services mobiles d’urgence et de réanimation (SMUR) prennent en charge un nombre croissant de sujets âgés. 
Objectif : Evaluer la mortalité et l’autonomie des patients âgés de 65 ans et plus après l’intervention du SMUR
Méthodes : Il s’agissait d’une étude observationnelle prospective multicentrique  durant une année. Nous avons inclus des patients âgés de 65 ans 
et plus qui ont été  pris en charge en pré hospitalier. Nous avons étudié: les critères démographiques, les soins pré-hospitaliers, la gravité (scores 
IGSA et GCS), l’autonomie initiale et à 3 mois ont été évalués à l’aide du score de Katz. Une analyse multivariée a été réalisée pour identifier les 
facteurs prédictifs de mortalité à 24 heures.
Résultats : Nous avons inclus 385 patients. L’âge moyen était de 81 ± 8 ans et le sex-ratio était à 1,08. Trente-huit (10%) patients étaient en arrêt 
cardiaque à l’arrivée de l’équipe SMUR dont 50% ont été réanimés sans récupération. Le score IGSA était de 7 [5-10] à l’examen initial versus 6 
[4-7] à l’arrivée à l’hôpital (p <0,01). L’autonomie initiale était de 2 [0-6] contre 3 [0-6] à 3 mois avec p = 0,02. Quatre-vingt-quatorze patients (33%) 
ont retrouvé leur autonomie initiale après l’épisode aigu. À 24 heures, le taux de mortalité était de 9% (n = 32). En analyse multivariée, le facteur 
prédictif indépendant de mortalité était GCS <8 avec un OR ajusté = 9,22, IC à 95% [3,44-24,70]; p <0,001
Conclusion: En dehors de l’arrêt cardiaque, la survie des personnes âgées pris en charge en pré hospitalier était encourageante. À moyen terme, 
un tiers d’entre eux ont retrouvé leur autonomie après l’épisode aigu. Ces éléments suggèrent une intégration réussie dans le système d’urgence.
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Introduction 

Pre-hospital emergency medical services (EMS) provide 
basic life support to patients and critical care transportation 
and the main aim of this service is to avoid worsening the 
health condition of the patient on the way to the hospital 
[1]. Older adults are the chief users of EMS [2]. Tunisia 
is experiencing a demographic transition characterized by 
the aging of the population. In fact, the population aged 60 
and over increased from 5.5% in 1966 to 11.4% in 2014 [3]. 
Emergency conditions that require the use of ambulance 
services, such as hypertension, coronary diseases, 
chronic obstructive pulmonary diseases, neurovascular 
diseases and traumas have also risen along with the 
increasing patient age [4].
This population is characterized by the coexistence of one 
or more pathologies with their own psychological and/or 
social components. The intrication of all these elements 
in a physiological context due to aging makes the care of 
the elderly difficult. Emergency physicians needs scores 
to assess autonomy and to predict mortality of the elderly 
after integration into the emergency care circuit. 
The aim of this study was to analyze the characteristics 
of these older people and to determine their outcome in 
terms of mortality and autonomy after the pre hospital 
EMS use.

Methods

This was a prospective observational multicenter study 
performed at SAMU 01 of the North Est of Tunisia between 
October 2015 and September 2016. The regulation of the 
SAMU 01 orders and coordinates the coordination of 5 
mobile EMS allowing the availability of six pre hospital 
EMS teams : two in Tunis, Marsa, Ben Arous, Bizerte and 
Nabeul.
All decisions to engage EMS teams were made by the 
regulating physician after telephone questioning and 
according to the reason for call. The medical regulation 
always ensures that the elderly subject presents a vital 
distress, so an EMS team moves to the site. 
We prospectively included all patients aged more than 65 
years and benefited from a primary intervention by one 
of the four EMS teams (two from Tunis, Ben Arous and 
Marsa) 
We did not include elderly subjects who benefited from 
secondary interventions and patients who did not require 

EMS intervention. They were excluded patients evacuated 
by their own means before the arrival of the ambulance 
and elderly for which the ambulance was not available

Data collection
Data collection was performed by the regulator 
physician using a specific form. The data collected were: 
demographic characteristics, pathological antecedents, 
resuscitation procedures performed, the EMS team’s 
decision to transport or to leave patient on the site. The 
initial assessment of the patients was made by Ambulatory 
simplified severity index (IGSA) score and Glasgow Coma 
Scale (GCS) [5].
Initial and 3-month autonomy was assessed using the 
Katz score [6]. This score includes six items of daily life 
(hygiene, dressing, going to the toilet, locomotor activity, 
continence, eating meals) rated from 0 to 1 depending on 
the patient’s autonomy. A score equal to six corresponds 
to a complete autonomy of the patient
All patients were followed from day one to 90 days after 
pre hospital management and evolution findings were 
prospectively collected by phoning patients or family and /
or contacting the receiving structure (emergency, intensive 
care units,…).

Statistical analysis 
Variables are expressed as average±standard deviation 
or median and interquartile range as appropriate. 
Categorical variables were expressed in pourcentages. 
Comparison between two independent series averages 
were made using the Student’s independent T-test and 
in the case of non-validity, by the non parametric Mann-
Whitney test. Comparison of percentages on independent 
series were made by the Pearson chi-square test, and in 
case of non-validity, by Fisher’s exact test. The search for 
risk factors was performed by calculating the Odds Ratio 
(OR). To determine the threshold value at which to cut the 
quantitative variable (cut-off value), we have established 
Receiver Operating Characteristics (ROC) curve. In order 
to identify the risk factors directly related to the event, we 
conducted a multivariate analysis in logistic regression 
and a 95% confidence interval (CI) as used. Survival data 
were studied by establishing survival curves according to 
the Kaplan Meier method. In all statistical tests, a p value 
less than 0.05 was considered as statistically significant. 
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Results

Characteristics of the population
During the study period, we included 385 patients. Average 
age was 81 ± 8 years. Patients aged more than 85 years 
represented 41% of the population (n=158). The sex ratio 
was 1.08
Calls came from homes of patients in 90% of cases 
and were made through a physician in 12% of cases. 
The reasons of calling an ambulance were as follows: 
neurological distress in 40% of cases, respiratory distress 
in 25%, traumatology in 14%, chest pain in 10% and home 
nursing in 6% of cases.
Medical history of our patients showed that 73% 
suffered from at least one chronic pathology and 27% 
had no medical history. The table 1 shows the general 
characteristics of the population. 

Table 1 : General characteristics
variables
Average age years±SD 81±8
Men  % 52
Comorbidities
hypertension n(%) 339(88)
diabetes n(%) 312(81)
COPD n(%) 166(43)
Coronary artery disease n(%) 77(20)
Renal failure n(%) 65(17)
Previous stroke n(%) 58(15)
neoplasia n(%) 15(4)
Congestive heart failure n(%) 8(2)
Diagnosis
Acute respiratory failure n(%) 139(36)
Acute coronary syndrome n(%) 77(20)
stroke n(%) 39(10)
Cardiac arrest n(%) 39(10)
Septic shock n(%) 23(6)
hypoglycemia n(%) 19(5)
Traumatology n(%) 19(5)
Cardiogenic shock n(%) 11(3)
Hypovolemic shock n(%) 11(3)
Other (neurology, renal) n(%) 8(2)

COPD : Chronic obstructive pulmonary disease

SD : standard deviation

The IGSA score was 7 [5-10] on the initial examination 
versus 6 [4-7] on the arrival at the hospital and there was 
a statistically significant difference (p<0.01) 
Thirty eight (10%) patients were in cardiac arrest at the 
arrival of EMS team and 50% of them were resuscitated 
without recuperation.
Forty-two patients (11%) needed catecholamine use in the 

pre hospital phase. Eight patients were thrombolyzed for 
an acute coronary syndrome with ST elevation without 
any complication.
At the end of the prehospital intervention the patients were 
oriented as follows :
- All patients found in cardiac arrest died at the scene
- Twenty-one patients (5%) were left alive  : five refused 
transportation and 16 did not require transportation to the 
hospital
- Three hundred and twenty six (85%) patients were 
transported to a hospital : 320 (83%) were admitted to an 
emergency department and six were admitted directly to 
the cardiology intensive care unit

Mortality 
Twenty-four hours after out of hospital management, the 
intra-hospital mortality rate was 9% (n=32). For patients 
not transported to the hospital, no death was noted.
A comparison between the group of survivors versus the 
group of the deceased shows that the two groups were 
comparable in terms of sex ratio, comorbidities and initial 
autonomy. The deceased patients were significantly older, 
with a lower GCS and a higher IGSA score in pre-hospital 
phase. The table 2 shows the comparison of the two 
groups.
We analyzed the ROC curve for the GCS (figure 1)	

Figure 1 : ROC curve for glasgow coma scale as a 
prognostic tool
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Table 2 : Comparison between dead and surviving patients
Dead patients 

n=32
Surviving 
patients
n=315

p

Age mean±SD (years) 90±6 80±8 0.001

Sexe-ratio (M/F) 21/11 210/105 NS

Baseline autonomy mean±SD 4.22±2.04 4.28±1.84 NS

Hypertension n (%) 14 (44%) 142 (45%) NS

Diabetes n (%) 7 (22%) 129 (41%) NS

Stroke n (%) 4 (12.5%) 41 (13%) NS

 Heart failure n (%) 2 (6%) 16 (5%) NS

IGSA mean±SD 10.56±1.74 5.64±1.3 <0.001

GCS mean±SD 5±2 13±2 <0.001
SD : standard deviation
IGSA : Ambulatory simplified severity index
GCS : Glasgow Coma Scale

A cut-off at 8 was predictive of intra-hospital death. The Area 
Under the Curve was 0.98 (p=0.001). Multivariate analysis 
identified a GCS less than 8 as independent predictor 
of in-hospital death  : adjusted OR=9,22  ;95%CI[3.44-
24.70] ;p<0.001

Autonomy
The median of nitial autonomy was 2 [0-6]. Forty-three 
percent (n = 149) of patients had a score of 6 and 24 
patients (7%) were dependent with Katz score equal to 
zero. At three months we could not contact 27 patients. 
Ninety four patients (33%) regained their baseline 
autonomy after the acute episode. 
Median Katz score at 3 months was 3 [0-6] with a significant 
difference (p = 0.02) from baseline autonomy. The table 3 
shows the distribution of the population according to Katz 
score before and after pre hospital EMS care. 

Table 3 : Distribution according to baseline Katz score and 
after prehospital care

Katz score Baseline
N =315

n(%)

At 3 months
N = 288

n(%)
0-1 28 (7) 15 (5.5)
1.5-2 42(12) 20(7)
2.5-3 38(11) 38 (13)
3.5-4 49(14) 58 (20)
4.5-5 45(13) 32(11)
5.5-6 149(43) 125 (43.5)

Discussion 

Our study confirms utility and efficacy of full access of 
elderly persons to the emergency system. At 3 months, 
patients aged 65 and over who are managed in the 
prehospital sitting re-integrate their original residence and 
their state of autonomy has not been degraded by the 
acute episode. 
Pre-hospital care providers could improve care for older 
adults by initiating the screening process and facilitating 
referral or transport to the most appropriate service [7].
Furthermore, if we considered only cardiac pathologies 
(coronary or rhythmic), this finding is even more obvious. 
Indeed, patients hospitalized in intesive care unit receive 
maximum treatment and their future is excellent. Acute 
coronary syndrome or non-coronary heart diseases are 
independent survivors factors at three months [8]. 
In the context of coronary heart disease, the 
recommendations [9] are based on a strategy of 
pharmacological management and revascularization of 
coronary heart disease in the octogenarian identical to the 
younger subject.
Other study showing showing that the use of orotracheal 
intubation during prehospital management of patients over 
75 years of age with acute lung disease [10] or invasive 
techniques (thrombolysis [11] or angioplasty [12]) in the 
management of the coronary pathologies of this same 
population improved survival without degrading the quality 
of life for survivors. 
These results are supported by Duchateau et al [13-15] 
who justify the use of maximum therapeutic attitude when 
pre-hospital managing of acute illnesses in patients with 
80 years and over. 
In addition, specific management adapted to the pathology 
of elderly patients, reduce the rate of hospitalization in 
the short term [16,17]. However, the access to intensive 
care services still limited for this population [9,18,19] 
as demonstrate in our study (83% were oriented to an 
emergency department). 
The age still being a limiting factor to admission in intensive 
care services [20]. 
The results of our study can contribute to the evolution of 
this public health problem by
promoting the access of elderly patients to hospital 
services adapted to the managment of this population. In 
the other hand, the passage by an emergency service is 
needful in particular
for patients without initial vital distress but for whom 
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acute pathology is suspected, referred to an emergency 
service for assessment and observation; the critical care 
unit adapted to the suspected pathology being informed 
of their arrival and able to take care of them if necessary.
The identification of criteria for appropriate care is 
important. This study helped to establish mortality factors 
at 24 hours. Among these, the state of autonomy when 
taking charge seems to be a way particularly prognostic 
[21]. In this area, during triage or in the pre-hospital 
setting, identifying whether a patient is fit or frail may be 
the primary concern and could lead to directing care [7]. 
At the conference of consensus of the French Society of 
Emergency Medicine on the care of the elderly person 
more than 75 years in the emergency department in 2003, 
a frailty screening score was selected: the Identification 
of Senior at Risk (ISAR) score, based on six closed 
questions (yes or no), one patient being considered to be 
at risk of an undesirable event, so fragile, with more two 
positive answers [8]. In the pre-hospital setting, it may be 
enough to know whether someone is fit or frail; however, 
later in the care process when intervention options are 
being considered, a more precise measure may be useful 
in directing treatment decisions. An older person who is 
fit but acutely unwell can benefit from aggressive “usual 
care”. For the older person who is frail with multiple co-
morbidities and acutely unwell, complex care brought by a 
multidisciplinary team is recommended [22].

Limitations
This study presents a limitation of a small number of 
patients. Larger-scale studies are needed. Furthermore, 
autonomy may be difficult to measure. Rigourous 
interviews of the family and relatives were conducted in 
order to minimize this bias.
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Conclusions

Excluding out of hospital cardiac arrest, the survival rate 
of elderly subjects supported by the EMS teams was 
encouraging. In the medium term, third of them regained 
their autonomy after the acute episode. Age alone is not 
a predictor of mortality, but must be considered with the 
previous health status and the autonomy of the subjects at 
the time of this care. These elements suggest successful 
integration into the emergency system.
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