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Abstract
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This article presents a descriptive review of asthma data from different surveillance sources in Reunion Island: mortality, hospitalisations, use of emergency departments, and population prevalence. Over a period of 10 years, between 2003 and 2012, 237
asthma-related deaths were registered, of which 39 (16%) were
aged under 45 years. A decreasing mortality rate was observed
over this period, from 4.8 to 2.6 per 100 000 inhabitants which
was more pronounced for women than for men. Between 2005
and 2013, 10,035 hospital admissions for asthma were recorded.
Over this period, the annual admission rate for asthma increased
among children under 15 years and decreased among adults. Between 2010 and 2014, 11,845 asthma-related visits in emergency
departments were registered, 64% were children under 15 years.
Among these, rates of emergency department visits were higher
for boys (61 %) than for girls while for those over 15 years they
were higher for women (66%). In 2016 a cross-sectional study
estimated the prevalence of current asthma among 18-44 years
old at 5.4% and the cumulative prevalence at 23.5%. The results
confirm the public health importance of asthma in Reunion Island and the need to carry on efforts to improve the medical care
and therapeutic education of asthmatic patients.
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Eds

:

Emergency departments

ICD-10

:

International Classification of Diseases

INSEE

:

French National Institute of Statistics and
Economic Studies

INSERM

:

French National Institute of Health and
Medical Research

IRDS

:

Institute for Research and Documentation
in health economics study

OSCOUR

:

Coordinated Health Surveillance of Eme
-rgency Departments

PMSI

:

Medical information system program da
-tabase

WHO

:

World Health Organisation

Introduction
According to the World Health Organisation (WHO), in 2017
235 million people suffer from asthma worldwide [1]. In Europe,
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asthma affects approximately 30 million people [2]. Because of
its high prevalence (especially among children), its potential severity, and the high cost involved in treating it, asthma is a public health priority. In France, the national surveys conducted in
2003 estimate the cumulative asthma prevalence (asthma attack
during life) at over 10% in children under ten years old and a
current prevalence rate (asthma attack or treatment for asthma
in the last 12 months) of 6 to 7% in adults [3-5].
Reunion, a French overseas department, is a 2,512 km2 island in
the Indian Ocean with a population of 850,996 (2016 population
estimate based on the French National Institute of Statistics and
Economic Studies (INSEE) census). Epidemiological studies implemented on Reunion Island between 2003 and 2012 indicate
that this department is particularly affected by asthma. The mortality rate is twice as high as in mainland France [6,7], the cumulative prevalence of diagnosed asthma in school adolescents
aged 13 to 14 is estimated at 19% [8], and care and treatment for
the condition is insufficient [9,10]. The objective of this article
is to provide a synthesis of descriptive analyses of asthma data
from Reunion Island, including: mortality, hospitalisations, use
of emergency departments, and prevalence in the general population. The time periods analysed were slightly different for the
different sources based on availability of data.

mortality rates were higher in women than in men for all age
groups except those aged 0 to 4 and 25 to 34 years. For people
above 55 years (an age range where there are more deaths), age
group specific mortality rates were higher for men than for women (Figure 1).

Figure 1: Age group specific asthma mortality rates by sex,
2003 - 2012, Reunion.

Mortality from asthma
The mortality data was provided by the French National Institute
of Health and Medical Research (INSERM) which records medical causes listed on death certificates. The analysis includes all
deaths that occurred on Reunion Island between 1 January 2003
and 31 December 2012 for which asthma was mentioned as the
underlying cause of death (codes J45.0, J45.1, J45.8, J45.9, and
J46 in the 10th edition of the International Classification of Diseases (ICD-10)). The demographic data used for calculating rates
came from census data from INSEE. The analysis of asthma mortality trends over time accounts for changes in the population’s
age structure by calculating standardised rates, using the French
population on 1 January 2012 as the reference population.
There were a total of 237 deaths due to asthma between 2003
and 2012 among people residing in Reunion; the majority (54%)
were women. Of the 237 people who died, 39 were under 45
years old (16%) (Table 1). The crude average annual mortality
rate for people 45 and older over the study period was 8.5 per
100,000 inhabitants; this rate was 3.8 per 100,000 inhabitants for
mainland France from 2005 to 2007 [7]. The median age of people who died from asthma on Reunion between 2003 and 2012
was 73 years (72 for men and 73 for women). We observed a
decrease in crude annual asthma mortality rates over time, from
4.8 per 100,000 inhabitants in 2003 to 2.6 per 100,000 inhabitants in 2012. The lowest value was 1.3 per 100,000 inhabitants
in 2011 and the average for the study period was 2.9 per 100,000
inhabitants.
For people under 55 years, the age group specific average annual
J Glob Epidemiol Environ Health 2018: 60-65.

Table 1: Characteristics of asthma-related deaths, 2003 2012, Reunion.
The standardised asthma mortality rates on Reunion by gender
over the study period is presented in Figure 2. We observed an
overall downward trend for the whole period which was more
pronounced in women than in men. From 2003 to 2012, the variation in the asthma mortality rate was -70% for women and -27%
for men. The asthma mortality gap between men and women increased over time (from 4.0% in 2003 to 8.4% in 2012, peaking
at 9.3% in 2010).
The standardised annual mortality rates due to asthma on Reunion were higher than those measured in mainland France (8.5
versus 3.8 per 100,000 inhabitants). Compared to the average
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habitants for people under 15 years old. It decreased in adults
from 1.1 to 0.6 per 1,000 inhabitants (Figure 3).

Figure 2: Standardised annual asthma mortality rates by
sex, 2003 - 2012, Reunion.
asthma mortality from 2005 to 2007 in France, on Reunion the
rate was 2 to 3.5 times higher depending on sex [7]. These results
probably reflect the differences in asthma disease prevalence in
the populations, and the poorer control of this disease in Reunion, as observed in the survey conducted in 2000 - 2001 by the
local branch of the medical department of Reunion’s Social Security. The results of this survey underscored the issue of uncontrolled asthma, showing a predominance of severe forms of the
condition and many people not following care recommendations
[9]. Data on deaths of older adults should be interpreted with
caution, since the attribution of deaths to asthma may be incorrect as it could be confounded with other respiratory conditions,
such as chronic obstructive pulmonary disease.

Figure 3: Standardised rates of asthma-related admissions
for children and adults, 2005-2013, Reunion.
The average annual rates of asthma-related admissions by sex
and age group are presented in Figure 4. Overall, rates decreased
from childhood to 30 - 34 years of age, then progressively trended upwards with age for both sexes. Children under 15 years represented close to two-thirds of hospitalisations (63%) and most
of these children were boys (62%). Among those over 15 years,
most hospitalisations concerned women (69%).

Asthma-related admissions
The data on hospital admissions comes from the “Programme de
médicalisation des systèmes d’information” (PMSI). This system
measures hospital activity and was implemented for the purpose
of medical and economic analyses. The analysis included all admissions in short-term stay departments of 11 public and private
hospitals that occurred on Reunion Island between 1 January
2005 and 31 December 2013, period for which asthma was recorded as the primary diagnosis (using codes J45.0, J45.1, J45.8,
J45.9 or J46 of the ICD-10). Data extraction was performed by
the PMSI unit of the French Regional Health Agency - Indian
Ocean. The analysis of trends in asthma-related admissions over
time accounts for changes in the population’s age structure by
calculating standardised rates, using the French population on
1 January 2008 as the reference population. Standardised annual
rates of hospital admissions for asthma were also calculated by
sex as were specific rates by sex and age group. Average length of
hospital stay was calculated by age group and sex.
The total number of asthma-related admissions in Reunion during the study period was 10,035. The annual average rate was 1.4
per 1,000 inhabitants. From 2005 to 2013, the annual age-standardised rate increased from 2.9 to 3.7 admissions per 1,000 inNorCal Open Access Publications

Figure 4: Average annual rate of asthma-related admissions
per 1,000 inhabitants by sex and age group, 2005 - 2013, Reunion.
The average length of a stay was 2.5 days and the median was
two days. The majority (92%) of admissions lasted less than
one week (Figure 5). The average length of stay increased with
age, from two days for children less than 4 years old to six
days for people aged over 65. It was higher for women than
for men.
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system surveillance called the OSCOUR network - ‘Organisation de la surveillance Coordonnée des Urgences’ (Coordinated
Health Surveillance of Emergency Departments). Anonymous
data are collected daily directly from the patients’ computerised
medical files that are completed during medical consultations.
Collected information includes diagnosis (according to the ICD10), date and time of arrival at the ED, outcome orientation (hospitalization or discharge), age, gender and postal code.

Figure 5: Average length of hospital stay due to asthma in
days by age group and sex, 2005 - 2013, Reunion.
The crude average rate of asthma-related admissions from 2005
to 2013 decreased, in contrast to a previous study from 1998
to 2002 (14 admissions per 10,000 inhabitants, versus 20 per
10,000) [6]. Nevertheless, this rate is still higher than that in
mainland France, where it was 7.2 admissions per 10,000 inhabitants for 2005 to 2007 and 9.5 per 10,000 inhabitants in 2015 [7,
11]. As with asthma mortality, the asthma-related admission rate
may reflect the prevalence of the condition as well as the quality
of care.
The data from the PMSI, a system implemented for non-epidemiological purposes, has certain limitations. The analysed morbidity data only included hospital admissions for which asthma
was recorded as the primary diagnosis. Other codes, especially the code for acute respiratory failure, may have been used as
primary diagnoses with asthma as secondary diagnosis, which
could have lead us to underestimating the asthma admission rate.
Similarly, if a patient had a cardiovascular complication during
their hospital stay, that condition would have probably been recorded as the primary diagnosis because it required mobilising
more resources, and asthma would be recorded as a secondary
diagnosis, meaning these cases would also not be included in the
analysis. As with asthma deaths, an overestimation of the number of asthma-related admissions in older people is possible due
to overlap of the diagnosis with chronic obstructive pulmonary
disease. Inversely, for young children under 2 years for whom
a differential diagnosis with bronchiolitis is difficult, an overestimate of asthma-related admissions is likely. It should also be
noted that the data from the PMSI corresponds to hospital stay
episodes and not hospitalised individuals. Several hospital stays
might therefore be recorded for a single patient.

Emergency department visits for asthma
Reunion Island has four public hospitals including six emergency
departments (EDs). All EDs contribute to a national syndromic
J Glob Epidemiol Environ Health 2018: 60-65.

A retrospective, descriptive analysis of ED visits for asthma on
Reunion was conducted based on data from the OSCOUR network. It examined ED visits occurring between the 1 January
2010 and the 31 December 2014 for residents in Reunion whose
principal diagnosis code was asthma (i.e., codes J45.0, J45.1,
J45.8, J45.9, and J46 from the ICD-10). Crude annual rates of ED
visits were calculated as well as specific average annual rates for
the period based on sex and age group.
During the study period, 11,845 asthma-related visits were recorded in EDs of Reunion Island, including 6,066 by women and
5,779 by men. Of all visits, 7,559 (64%) were children under 15
years. The crude annual rate of ED visits for asthma varied from
26 per 10,000 inhabitants in 2010 to 28 per 10,000 inhabitants
in 2014, with a maximum value of 31 per 10,000 inhabitants in
2012 (Table 2).

Year

Rate per
Number of
Population 10,000 inhabvisits
itants

2010

2 146

821 136

26

2011

2 322

828 581

28

2012

2 543

834 780

31

2013

2 485

840 974

30

2014

2 349

845 000

28

Average

2 369

834 780

28

Table 2: Crude annual rate of emergency department visits
for asthma, Reunion, 2010 - 2014 (n = 11,845).
The annual rates for ED visits for asthma by sex and age group
for 2010 to 2014 are presented in Figure 6. Rates decreased
from childhood up to 40 - 44 years, then trended upwards with
age for both sexes. For those less than 15 years old, ED’s visits
were more common for boys (61% of visits) than girls, while
for those over 15 years, visits were more common for women
(66%) than men.
More than half of all ED visits for asthma, when information
on this variable was available (n = 8083) ended in admissions
(51%).
As cited previously, diagnosing asthma in children under 2 and
adults over 45 is not straightforward, the data corresponding to
these age groups should be considered with caution [12].
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more groups of symptoms suggestive of asthma consistent with
the literature in the 12 months preceding the study [14]. Cumulative asthma applies to any person who at the time of the study
answers that he/she ever had an asthma attack at some point during his/her life.
The prevalence of current asthma was estimated at 5.4% (95%
CI: 4.3 - 6.5) and the prevalence of cumulative asthma was 23.5%
(95% CI: 21.5 - 25.5). Suspected current asthma was estimated at
12.0% (95% CI: 10.2% - 13.8%) of the study population. Of the
12.0% suspected current asthma cases, 8.8% were not classified
as people with current asthma. Furthermore, 2.2% of those classified as people with current asthma did not report any symptoms suggestive of asthma in the last 12 months. In total, 14.2%
(95% CI: 12.3 - 16.1) of participants aged 18 to 44 reported having current asthma or symptoms suggestive of asthma.
Figure 6: Annual rate of emergency department visits for
asthma per 1,000 inhabitants based on sex and age group,
Reunion, 2010 – 2014.

Prevalence of asthma
Children and adolescents
A cross-sectional survey conducted in 2000 that examined over
2,000 adolescents aged 13 to 14 attending school on Reunion
estimated that the cumulative prevalence of diagnosed asthma
was 19% [9]. The health survey conducted in 2003 in mainland
France among adolescents aged 11 to 14 years estimated a prevalence of 12.7% [4]. A national survey was conducted in schools
on Reunion in 2004 - 2005 to provide estimates of the asthma
prevalence in kindergarten pupils. The results showed an asthma
prevalence of 13.2% in this population compared to one of 8.7%
for all of France [13]. These surveys also showed that Reunion is
one of the French regions with the higher asthma rates among
children and adolescents.

Adults
A cross-sectional study was conducted in 2016 to estimate the
prevalence of asthma in the general adult population of Reunion.
A random sample of 2,419 individuals aged 18 to 44 were questioned over the phone using a standardised questionnaire. The
objectives were to collect information on respiratory symptoms,
to describe asthma attacks and triggering factors for those who
reported suffering from asthma, and to gather data on the environment both in and outside their residences.
The following case definitions were used: current asthma applies
to any person who at the time of the study answers that he/she
already had asthma at some point during his/her life and whose
asthma was confirmed by a doctor; he/she must also have had an
asthma attack during the past 12 months or have been treated
for asthma during the past 12 months. Suspected current asthma
applies to any person who answers that he/she has had one or
NorCal Open Access Publications

The prevalence of current asthma for 18 - 44 year olds is similar
to the prevalence for mainland France of 6.0% (95% CI: 5.7 - 6.4)
for individuals of 15 and over in the health survey conducted in
2003 [15]. This prevalence was 6.7% (95% CI: 6.4 - 7.1) for all
ages in the 2006 Institute for Research and Documentation in
health economics Study (IRDS) [16] and 7.1% for those aged 15
and older in the 2012 IRDES study [17]. However, the current
asthma case definition used in the Reunion survey was more
restrictive as, in addition to an asthma attack and/or treatment
during the last 12 months, the criteria of having previously suffered from asthma during the person’s life and a diagnosis of
asthma by a doctor were included. These last two criteria were
not included in case definitions of the national studies’. Therefore
the prevalence in Reunion might have been underestimated due
to the more specific case definitions.
Important differences in cumulative asthma in mainland France
and Reunion were observed. It was estimated at 23.5% (95% CI:
21.4 - 25.5) for Reunion compared to 10.2% (95% CI: 9.7 - 10.6)
for mainland France according to the 2006 IRDES study and
at 8.9% (95% CI: 8.5 - 9.4) in people 15 and older according to
the health survey conducted in 2003. The results of this study
show that the prevalence of current asthma in adults is similar
in mainland France and Reunion. Other studies show clear differences in the prevalence of asthma in young children between
the two territories [3, 8, 13]. This result raises the hypothesis that
the percentage of children on Reunion whose asthma disappears
when they reach adolescence is greater than in mainland France;
this idea merits further examination through complementary
studies.

Conclusion
The presented results from different data collection sources confirm that asthma is an important public health issue for Reunion. Mortality rates due to asthma are 2 to 3 times higher than
in mainland France and hospital admissions for asthma are 1.5
times more common. Every year, there are over 2,000 emergency
department visits for asthma and over half of these patients are
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hospitalized. While for 2005 to 2013 we observed a decrease in
asthma-related admissions rates among adults, rates increased
for children under 15 years among whom the prevalence for
asthma is higher compared to that in mainland France.
These results are consistent with the data provided by the Social
Security Administration from healthcare prescriptions which
show that chronic respiratory diseases (excluding cystic fibrosis)
represented in 2013 the second most common pathology in Reunion after diabetes with standardized rates higher than those
observed in whole France (72 per 1,000 inhabitants in Reunion
versus 52 per 1,000 in France) [18].
This observation highlights the need to continue efforts to improve medical care and therapeutic education of asthmatic patients. In view of the relatively high percentage (8.8%) of participants in the cross-sectional study reporting symptoms suggestive
of asthma who have not been diagnosed with asthma, a strategy
for asthma screening on Reunion Island could be useful, specifically if this could be implemented by general practitioners. Developing networks of care and exchange between physicians, reinforcing of awareness raising and educating patients about this
condition and encourage them to follow their chronic treatment
plans are crucial to decrease the burden of asthma on Reunion.

Conflicts of interest
The authors have no conflicts of interest to disclose relating to
this article.

References
1.

http://www.who.int/mediacentre/factsheets/fs307/en/ . Date of access: April 10 2018

2.

Masoli M, Fabian D, Holt S, Beasley R, Global Initiative for Asthma (GINA) Program (2004) The global burden of asthma: executive summary of the GINA Dissemination Committee report. Allergy
59(5): 469-478.

3.

Delmas MC, Guignon N, Leynaert B, Annesi-Maesano I, Com-Ruelle L, et al. (2012) Prevalence and control of asthma in young children in France. Rev Mal Respir 29(5): 688-696.

4.

Afrite A, Allonier C, Com-Ruelle L, Le Guen N (2011) L’asthme en
2006: prévalence, contrôle et déterminants. IRDES 117p.

5.

Delmas MC, Furhman C (2010) Asthma in France: A review of descriptive epidemiological data. Rev Mal Respir 27(2): 151-159.

6.

Solet JL, Catteau C, Nartz E, Ronat J, Delmas MC (2006) Epidé-

miologie de l’asthme à La Réunion : analyse de la mortalité (19901998) et de la morbidité hospitalière (1998-2002). Bull Epidemiol
Hebd 31 : 232-234.
7.

Fuhrman C, Nicolau J, Rey G, Solet JL, Quenel P, et al. (2011)
Asthme et BPCO : taux d’hospitalisation et de mortalité dans les
départements d’outre-mer et en France métropolitaine, 2005-2007.
Bull Epidemiol Hebd 3-14: 168-172.

8.

Martignon G, Catteau C, Debotte G, Duffaud B, Lebot F, et al. (2004)
Allergies infantiles à l’île de La Réunion : existe-t-il des différences
avec la métropole ? Rev Epidemiol Santé Publique 52: 127-137.

9.

Prevot L, Dalleau-Passarelli N, Soulas A, Trevidic E (2003) Prise en
charge médicale des patients asthmatiques: enquête de pratique
auprès d’assurés sociaux et de médecins de la Réunion. Rev Med
Ass Maladie 34: 3-13.

10. Paganin F, Prévot L, Assing M, Gilbert C, Bourdin A, et al. (2006)
Asthma on the island of Reunion: an analysis of the severity and
therapeutic management. Rev Mal Respir 23: 29-36.
11. Surveillance épidémiologique de l’asthme en France. http://
invs.santepubliquefrance.fr/Dossiers-thematiques/Maladies-chroniques-et-traumatismes/Asthme/Surveillance-epidemiologique-de-l-asthme-en-France. Date of access: April 12 2018.
12. Orvoen-Frija E, Benoit M, Catto M, Chambouleyron M, Duguet A,
et al. (2010) Chronic obstructive pulmonary disease (COPD) in the
elderly. Rev Mal Respir 27: 855-873.
13. Delmas MC, Guignon N, Leynaert B, Com-Ruelle L, Annesi-Maesano I, et al. (2009) Prevalence of asthma among children in France.
Arch Pediatr 16(9): 1261-1269.
14. Sistek D, Tschopp JM, Schindler C, Brutsche M, Ackermann-Liebrich U, et al. (2001) Clinical diagnosis of current asthma: predictive
value of respiratory symptoms in the SAPALDIA study. Swiss Study
on Air Pollution and Lung Diseases in Adults. Eur Respir J 17(2):
214-219.
15. Delmas MC, Leynaert B, Com-Ruelle L, Annesi-Maesano I, Furhman C (2008) Asthme : prévalence et impact sur la vie quotidienne :
analyse des données de l’enquête décennale santé 2003 de l’Insee.
InVS 89 p.
16. Afrite A, Allonier C, Com-Ruelle L, Le Guen N. L’asthme en 2006 :
prévalence, contrôle et déterminants, 2011. IRDES 117 p.
17. http://www.irdes.fr/donnees/556-enquete-sur-la-sante-et-la-protection-sociale-2012-etat-de-sante-1.xls” www.irdes.fr/donnees/556-enquete-sur-la-sante-et-la-protection-sociale-2012-etat-de-sante-1.xls.
Date of access : November 10 2017
18. https://www.ameli.fr/l-assurance-maladie/statistiques-et-publications/etudes-en-sante-publique/cartographie-des-pathologies-et-des-depenses/effectifs-par-age-sexe-region-et-departement/effectifs-regionaux-par-groupe-de-pathologies.php. Date of
access: August 14 2018.

NORCAL

OPEN ACCESS PUBLICATION

submit your manuscripts at
www. norcaloa.com

J Glob Epidemiol Environ Health 2018: 60-65.

.06.

