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A cross sectional survey to estimate
prevalence and associated factors of
asthma on Reunion Island, Indian Ocean
J-L. Solet1* , C. Raherison-Semjen2, E. Mariotti3, Y. Le Strat4, A. Gallay4, E. Bertrand5, N. Jahaly6 and L. Filleul1

Abstract

Background: Previous studies on asthma mortality and hospitalizations in Reunion Island indicate that this French
territory is particularly affected by this pathology. Epidemiological studies conducted in schools also show higher
prevalence rates in Reunion than in Mainland France. However, no estimates are provided on the prevalence of
asthma among adults. In 2016, a cross-sectional survey was conducted to estimate the prevalence of asthma and to
identify its associated factors in the adult population of Reunion Island.

Methods: A random sample of 2419 individuals, aged 18–44 years, was interviewed by telephone using a
standardized, nationally validated questionnaire. Information was collected on the respiratory symptoms, description
of asthma attacks and triggering factors for declared asthmatics, as well as data on the indoor and outdoor home
environment. “Current asthma” was defined as an individual declaring, at the time of the survey, having already
suffered from asthma at some point during his/her life, whose asthma was confirmed by a doctor, and who had
experienced an asthma attack in the last 12 months or had been treated for asthma in the last 12 months. “Current
suspected asthma” was defined as an individual presenting, in the 12 months preceding the study, groups of
symptoms suggestive of asthma consistent with the literature.

Results: The estimated prevalence of asthma was 5.4% [4.3–6.5]. After adjustment, women, obesity, a family
member with asthma, tenure in current residence and presence of indoor home heating were associated with
asthma. The prevalence of symptoms suggestive of asthma was 12.0% [10.2–13.8]. After adjustment, marital status,
passive smoking, use of insecticide sprays, presence of mold in the home and external sources of atmospheric
nuisance were associated with the prevalence of suspected asthma.

Conclusion: Preventive actions including asthma diagnosis, promotion of individual measures to reduce risk
exposure as well as the development of study to improve knowledge on indoor air allergens are recommended.

Keywords: Asthma, Epidemiology, Prevalence, Reunion, Indian Ocean

Background
The World Health Organisation (WHO) estimates that
235 million people around the world have asthma and
that it led to 255,000 deaths in 2005 [1]. In Europe, the
prevalence of asthma decreases from north to south.
The United Kingdom and Ireland are particularly af-
fected, with prevalences surpassing 30%. France falls into
the middle of the range [2]. However, prevalences in the

French overseas departments exceed the national aver-
age [3]. Reunion, a French overseas department, an is-
land in the Indian Ocean with an area of 2512-km2 and
a population of 850,996 (2016 population estimate based
on the French National Institute of Statistics and Eco-
nomic Studies (INSEE) census). Previous studies have
indicated that the area is particularly affected by asthma.
Adjusting for age and gender, asthma mortality rates are
3 to 5 times higher than in mainland France and hospi-
talisations for asthma are twice as common [4–6].
School-based studies have shown that Reunion is one of
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the regions with the highest prevalences among both
young children and adolescents [7, 8].
However, information on the prevalence of asthma

among the general adult population has been lacking.
For this reason, a cross sectional survey was conducted
in 2016 to estimate the prevalence of asthma in the gen-
eral population of adults aged between 18 and 44 years
living in Reunion. The secondary objectives of the study
were to describe the characteristics of asthmatic patients
and of individuals with symptoms suggestive of asthma,
and to study how the domestic environment affects the
risk of asthma in order to improve prevention strategies,
particularly individual-level measures.

Methods
Study population
Between 8th February and 1st June 2016 a phone survey
was conducted amongst a random and representative
sample of individuals aged between 18 and 44 years.
People under the age of 18 were excluded because there
was already data available on asthma in children and ad-
olescents in Reunion [7, 8]. People over 44 years were
excluded in order to reduce the risk of misclassification
of asthma symptoms as those of chronic obstructive pul-
monary disease (COPD), which is more common among
older smokers. The questionnaire primarily included
questions from the European Community Respiratory
Health Survey (ECRHS) [9] and the Epidemiological
study on the Genetics and Environment of Asthma
(EGEA) [10]. The questionnaire was developed in con-
junction with respiratory and allergy medical specialists
in Reunion.
The target population was stratified into two groups.

The first group consisted of individuals who resided in
households equipped with a landline telephone, while
the second group was composed of individuals residing
in households equipped with a mobile phone but no
landline telephone (the “only mobile” group). The pro-
portion of interviewees from each group (70% from the
landline group and 30% from the only mobile group)
was determined based on reference statistics [11]. Sam-
pling involved dialling randomly generated telephone
numbers in order to include people not listed in the
phone book for the landline group and clients from the
different local mobile operators for the mobile phone
group. Telephone numbers that did not lead to an inter-
view (e.g. due to non-response, refusal, unavailability, in-
accessibility, non-eligibility) were replaced by successive
incrementing. The replacement of an unsuccessful num-
ber due to non-response only occurred after repeated
calls, set at a minimum of 8 attempts, at different times
of the day and days of the week.
In responding households with more than one eligible

household member, the household composition was

recorded, and a random draw undertaken to select the
person to be interviewed. The questionnaires were ad-
ministered in French and Creole by trained investigators,
using ASKIA software, and the CATI (computer-assisted
telephone interview) system. The questionnaire included
questions about sociodemographics (e.g. gender, age,
commune of residence, level of education, and place of
birth), anthropometrics (e.g. height, weight, and body
mass index (BMI)), smoking habits, chronic health prob-
lems and diseases, symptoms suggestive of asthma,
asthma attacks and trigger factors, and the interviewees’
home environment (both interior and exterior). In order
to reduce the reporting bias, asthma was not mentioned
at the beginning of the interview. Investigators intro-
duced the questionnaire as a general survey on health
and the home environment. All questions relating to
symptoms were asked prior to the investigators men-
tioning asthma itself.

Case definitions
- Current asthma: any person reporting ever receiving a
diagnosis of asthma from a doctor, and who had experi-
enced an asthma attack or was treated for asthma in the
preceding 12months.
- Suspected current asthma: Any person reporting one

or more groups of symptoms suggestive of asthma con-
sistent with the literature in the preceding 12months
(wheezing, resting, nocturnal and exertion dyspnea, noc-
turnal respiratory discomfort, nocturnal cough) [12] but
not classified as asthmatic according to the definition of
current asthma.

Data analysis
The estimators produced were consistent with the sam-
pling design (stratification, sampling weights, primary
sampling units). Additionally, post-stratification weight-
ing was implemented, using the “Reweight Iterative
Method”, to adjust estimates to the population age and
gender distribution obtained from the INSEE 2013 cen-
sus of the population. These estimates were calculated
along with their 95% confidence intervals (CI) taking
into account the adjustment made to the sample and its
impact on increasing the variance of the proportion esti-
mator. Chi-square tests were used to compare propor-
tions between groups. Univariate analysis was used to
calculate odds ratios and their 95% CI estimated by the
Woolf method.
Data were analysed using Xlstat and R software. Multi-

variate analysis using logistic regression models was
undertaken to identify the factors associated with
current asthma and suspected asthma.
In each model, a pre-selection of explanatory variables

was conducted by reviewing all variables considered as
risk factors for asthma (e.g. gender, age, smoking, BMI,
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having a family member with asthma) as well as vari-
ables that could potentially be associated with asthma
(such as the home environment). At the end, 23 ex-
planatory variables were chosen to be tested in each
model. The glmulti library in the R software was then
used for an initial selection of variables through the like-
lihood ratio test and the Akaike information criterion.
The first order interactions were then added to the ini-
tial models and an exhaustive selection of models was
conducted with the glumult algorithm.

Ethics
At the time of the survey, French regulations did not
require the approval of an ethics committee for ob-
servational studies that did not include performing
acts or using products on the participants, as was the
case for this study. The study protocol was approved
by an internal expert committee (CCEP) of the
French Public Health Agency. In addition, a declar-
ation was made to the National Commission on In-
formatics and Freedoms (CNIL) in accordance with
the Data Protection Act.
Contacted households and selected participants were

informed that participation was optional and about their
rights of access, rectification and opposition to the data
concerning them.

Results
The final sample consisted of 2419 individuals, including
1706 individuals in the “landline” group and 713 individ-
uals in the “only mobile” group. Achieving these re-
quired more than 4700 call hours and more than 208,
000 telephone calls (including false numbers, non-
responses, ineligibility, refusals). A total of 6939 inter-
views were started, i.e. the phone was answered and in-
formation on household composition collected. The
cessation of 4338 interviews was mainly due to two rea-
sons: the absence of persons aged 18–44 in the house-
hold (2855 cases) and the selection of a participant not
available at the time of the call (1271 cases). The inter-
view was ceased due to refusal to participate in 212 calls.
In addition, 182 interviews were ceased during the inter-
view following the participant’s refusal to continue.
These incomplete questionnaires were not included in
the analysis. Amongst valid questionnaires, the response
rate to individual questions was high (greater than 95%).
Throughout the survey, quality checks of the interviews
were regularly carried out by the supervisor responsible
for monitoring the study.
The average age of participants was 34 years old [18 to

44 years old]. The sample was comprised of 47.3% men
and 52.7% women, with a gender ratio of 0.81 (Table 1).

Prevalence of current asthma
The estimated prevalence of current asthma was 5.4%
[4.3–6.5] among the population of individuals aged be-
tween 18 and 44 years living in Reunion (Table 2).
The prevalence was higher in women (7.0%; 95% CI:

2.2–4.8) than in men (3.5%; 95% CI: 5.4–8.6) (p <
0.0001) across all age groups. Women aged between 18
and 24 years were most affected, with a prevalence of
9.8% (95% CI: 5.8–13.8).
The prevalence of current asthma did not vary signifi-

cantly according to the occupational status, socio-
professional category, level of education, place of birth
and/or the number of years the person had lived on
Reunion Island, or the place of employment. Obesity
(defined as a BMI greater than or equal to 30 kg/m2)
was related to asthma, with a prevalence of 8.3% (95%
CI: 4.7–11.9) versus 5.4% (95% CI: 4.0–6.8) among
people with a normal body mass (a BMI of 18.5 to 24.9
kg/m2). (Odd Ratio (OR): 1.59; 95% CI: 1.00–2.52).
Those with an immediate family member diagnosed with
asthma had a higher prevalence of asthma of 8.3% (95%
CI: 5.9–10.1) compared to a prevalence rate of 3.6% for
those without a family history (95% CI: 2.5–4.7), OR:
2.33 (95% CI: 1.62–3.35).
Regarding domestic environmental factors, univariate

analyses showed that the prevalence of asthma was
higher amongst those living in their current residence
for less than 5 years (OR: 3.56; 95% CI: 1.77–7.64). The
prevalence was significantly higher when there was a re-
ported source of moisture in immediate proximity to the
residence (less than 10 m) (OR: 1.71; 95% CI: 1.18–2.47).
Similarly, having obstructed air vents in the home was
associated with a higher prevalence (OR: 3.95; 95% CI:
1.72–9.06). The presence of mould, moist spots, or fun-
gus in the home was associated with a higher prevalence
of asthma (OR: 1.54; 95% CI: 1.08–2.19). The permanent
presence of cockroaches (defined as sightings every, or
almost every day) was also associated with a higher
prevalence (OR: 2.33; 95% CI: 1.27–4.28).
The results of the multivariate analysis adjusted by age

are shown in Table 3.
After adjustment, the prevalence of asthma was higher

among women than men and among people who re-
ported having family members with asthma and those
living in homes with heating. However, the prevalence
decreased with length of time in the current home.

Prevalence of suspected asthma
The prevalence of persons who reported experiencing
the symptoms suggestive of asthma in the last 12 months
was estimated to be of 12.0% (95% CI: 10.2–13.8%).
Among these, 8.8% did not meet the definition of
current asthma. This is important because it suggests
that a large percentage of people with symptoms
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suggestive of asthma have not been diagnosed. In
addition, 2.2% of those who met the definition of current
asthma did not experience any symptoms suggestive of
asthma in the last 12 months. Overall, 14.2% (95% CI:
12.3–16.1) of all people aged between 18 and 44 years
reported having current asthma or the symptoms sug-
gestive of asthma.
The prevalence of suspected current asthma was

slightly higher in women (9.7%; 95% CI: 7.8–11.6) than
in men (7.9%; 95% CI: 6.0–9.8), though the difference
was not statistically significant (p = 0.120). Univariate
analysis showed that the prevalence of suspected current
asthma did not vary significantly according to occupa-
tional status, socio-professional category, level of edu-
cation, place of birth and/or the number of years the
person has been living in Reunion, or the place of
residence or employment. The main risk factors for
suspected asthma were obesity (OR: 1.52; 95% CI:
1.02–2.28), being underweight (OR: 1.76; 95% CI:
1.07–2.92), having an immediate family member with
asthma (OR: 1.70; 95% CI: 1.28–2.26), being around
regular smokers (OR: 1.34; 95% CI: 1.01–1.78), and
marital status, with a higher prevalence amongst sin-
gle, divorced, or widowed persons than for those who
were married, in a civil union, or cohabitating (OR:
1.73; 95% CI: 1.27–2.36).
The results of univariate analyses on environmental

factors showed that the presence of mould, moisture, or
fungi in the home was associated with a higher preva-
lence of suspected asthma: 12.0% (95% CI: 9.4–14.6) ver-
sus 7.9% (95% CI: 6.3–9.5), (p = 0.0015), (OR: 1.58; 95%
CI: 1.18–2.10). Similarly, the presence of cockroaches
was associated with a higher prevalence of suspected
asthma, with the prevalence increasing with the fre-
quency of sightings (Table 4).
Regular use (defined as every day or almost every day)

of insecticide sprays within the residence was also asso-
ciated with a higher prevalence of suspected asthma:
22.8% (95% CI: 12.6–33.0), (p < 0.0001), OR: 3.22 (95%
CI: 1.86–5.55) compared to those not using sprays regu-
larly: 8.6% (95% CI: 6.3–10.9).
The results of the multivariate analysis are shown in

Table 5.

Table 1 Sociodemographic profile of respondents, Reunion,
2016

N
observed

%
estimated

95% CI

Gender

Male 1080 47.3% [45.0%; 49.6%]

Female 1339 52.7% [50.4%; 55.0%]

Age groups

18–19 years 138 8.3% [7.0%; 9.6%]

20–24 years 401 18.1% [16.3%; 19.9%]

25–29 years 301 17.3% [15.5%; 19.1%]

30–34 years 369 17.2% [15.4%; 19.0%]

35–39 years 460 18.7% [16.9%; 20.5%]

40–44 years 750 20.4% [18.5%; 22.3%]

Occupation-status

Actively employed
(salaried or otherwise)

1271 48.4% [46.1%; 50.7%]

Actively unemployed 521 22.7% [20.7%; 24.7%]

Never worked (inactive) 179 9.4% [8.0%; 10.8%]

Other inactive (retirees…) 448 19.5% [17.6%; 21.4%]

Socio-professional categories

Clerks 747 29.6% [27.5%; 31.7%]

Laborers 419 18.6% [16.8%; 20.4%]

Intermediate occupations 368 13.7% [12,1%; 15,3%]

Senior managers, liberal
professions

170 5.6% [4.5%; 6.7%]

Artisans, traders, company
managers

64 2.6% [27.5%; 31.7%]

Farmers 24 1.0% [0.5%; 1.5%]

Others and inactives 627 28.8% [26.7%; 30.9%]

Marital status

Single 1256 56.2% [53.9%; 58.5%]

Married or civil partnership 674 23.1% [21.1%; 25.1%]

Not married but cohabiting 394 17.9% [16.1%; 19.7%]

Divorced 74 2.2% [1.5%; 2.9%]

Widower 10 0.3% [0.0%; 0.6%]

Unspecified 11 0.5% [0.2%; 0.8%]

Place of birth

Reunion 1914 79.6% [77.7%; 81.5%]

Mainland France 370 14.4% [12.8%; 16.0%]

Mayotte 39 2.5% [1.8%; 3.2%]

Madagascar 38 1.4% [0.9%; 1.9%]

Mauritius 19 0.6% [0.2%; 1.0%]

Other 39 1.5% [0.9%; 2.1%]

Length of time in Reunion

Less than 5 years 153 7.0% [5.8%; 8.2%]

Between 5 and 10 years 107 4.4% [3.4%; 5.4%]

Between 10 and 15 years 138 4.5% [3.5%; 5.5%]

Table 1 Sociodemographic profile of respondents, Reunion,
2016 (Continued)

N
observed

%
estimated

95% CI

Between 15 and 30 years 895 43.8% [41.5%; 46.1%]

More than 30 years 1125 40.2% [37.9%; 42.5%]

Unspecified 1 0.0% –

Total 2419 100%
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Discussion
The prevalence of current asthma amongst 18 to 44
years olds in Reunion, estimated at 5.4% (95% CI: 4.3–
6.5), is similar to the previously published prevalence in
mainland France of 6.0% (95% CI: 5.7–6.4) amongst in-
dividuals over 15 years in a 2003 national health survey
[2] and 7.1% amongst those aged over 15 years in the
2012 Institute for Research and Documentation in
Health Economics (IRDES) study [13]. Other studies
show clear differences in the prevalence of asthma in
young children between the two territories [2, 3, 7, 8].
This result raises the hypothesis that the percentage of
children on Reunion Island whose asthma has resolved
by adolescence is greater than in mainland France. This
possibility merits further examination through comple-
mentary studies.
However, the case definition for current asthma used

in this survey was more restrictive than those used in
other national studies since, in addition to an asthma at-
tack and/or treatment during the last 12 months, it in-
cluded a diagnosis of asthma by a doctor and the criteria
of having previously suffered from asthma during the
person’s life. Therefore the prevalence in Reunion might
have been underestimated due to the more specific case
definition.
To compare with the situation in neighboring coun-

tries we looked at the results of the world heath survey
implemented in 2002–2003 by the WHO in 70 member
states. Individuals aged 18 to 45 years responded to
questions related to asthma and related symptoms. This
study did not use a definition of current asthma close to
our but used the following definition for symptoms of

asthma: asthma diagnosed by a doctor, and/or a positive
response in either of two questions “Have you ever been
treated for asthma ”or "Have you been taking any medi-
cations or treatment for asthma during the last 2 weeks
and/or a positive response to “During the last 12 months
have you experienced attacks of wheezing or whistling
breath?”. The prevalence of asthma symptoms was 12.85
in Comoros, 12.40 in South Africa and 6.88 in Mauritius
[14]. Although the definitions are not similar, it appears
that the prevalence of asthma symptoms in Comoros
and South Africa are close to the prevalence of sus-
pected asthma in Reunion (12%) but nearly 2 times
lower in Mauritius.
We found a higher prevalence of asthma in women

than in men, as well as a correlation with obesity, results
which have been frequently described in the literature
[9, 15–18]. The higher prevalence of asthma among
people with a family member with asthma (8.0% versus
3.6%) is consistent with our current knowledge and un-
derstanding of the role of genetic factors in the develop-
ment of asthma [19].
The association between the asthma and the number

of years the person has been living in his/her current
residence is more complex to understand. The possibil-
ity of new furniture being a source of allergens or irri-
tants was suggested. Univariate analysis indicated an
association between the presence of moist spots and
mould inside the home and the prevalence of asthma
(though not a statistically significant factor in the logistic
regression model). Many studies have found that traces
of moisture in the home are linked to symptoms of
asthma, but are also considered as a risk factor for

Table 2 Observed prevalence and estimation of the current prevalence of asthma, Reunion, 2016

Population observed % observed % estimated CI 95%

Current asthma(a) 133 5.5 5.4 4.3–6.5

Overall 2419 100.0 100.0
(a)Over the last 12 months

Table 3 Risk factors for current asthma (multivariate), Reunion, 2016

Variables N Prevalence Ora(a) P-value 95% CI

Gender Male 1080 3.5% 1.00

Female 1339 7.0% 1.97 3.62 10−4 [1.32; 2.96]

Family member with asthnma No 1478 3.7% 1.00

Yes 917 8.1% 2.29 5.25 10− 6 [1.53; 3.42]

Length of time at curent residence Less than 5 years 1090 7.2% 3.51 1.13 10− 3 [2.35; 5.25]

5 to 9 years 458 4.8% 2.35 2.58 10−3 [1.45; 3.79]

10 to 19 years 502 4.4% 2.04 2.80 10−2 [1.26; 3.31]

20 years or more 369 2.0% 1.00

Domestic heating No 2222 5.2% 1.00

Yes 197 8.1% 1.79 3.60 10−2 [1.04; 3.09]
(a) Adjusted odds ratio
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asthma attacks and are suspected of affecting the long-
term management of asthma [20–29]. The univariate
analysis also revealed that other variables related to the
presence of moisture and ambient temperature within
the home, such as having obstructed air vents, a heater,
or sources of moisture nearby were linked to asthma.
The presence of cockroaches is also associated with a

higher prevalence of asthma, and displays a dose-
response relationship. This result is consistent with pre-
vious studies [30–33].
We also found that suspected asthma shares some

common risk factors with current asthma (such as obes-
ity, having family members with asthma, passive smoke,
the presence of mould or moisture in the home, and the
presence of cockroaches). The prevalence of suspected
asthma varied according to marital status and appeared

to be higher among single, divorced, and widowed
people. The result is in keeping with the results of the
Health and Social Protection Survey (ESPS) conducted
by IRDES in 2006 which found a prevalence of current
asthma of 7.9% (6.8–9.0) among people living alone
compared to 6.1% (5.3–6.9) among couples with no chil-
dren, and 6.6% (6.1–7.1) among couples with children
[14]. As with obesity, marital status is probably related
to socioeconomic factors. In general, single-parent fam-
ilies tend to have a lower standard of living and are more
likely to suffer from poverty.
Several environmental factors appear to be connected to

the prevalence of suspected asthma (such as living close
to a very busy road, a water treatment plant, or a source
of harmful substances or air pollution). One particularly
interesting factor identified in this study concerns the use

Table 4 Frequency of cockroach sightings in the home and prevalence of suspected asthma, Réunion, 2016

Total Population with suspected asthma % estimated
suspected asthma

95% CI (p) OR 95% CI (OR)

Throughout the year 428 55 14.1% [10.2%; 18.0%] 1.94 [1.21; 3.11]

For 2 to 3 months a year 387 34 8.9% [5.6%; 12.2%] 1.16 [0.69; 1.96]

A few times per year 1007 87 8.4% [6.4%; 10.4%] 1.09 [0.70; 1.70]

Less than once a year 174 15 6.8% [2.4%; 11.2%] 0.87 [0.43; 1.75]

Never 290 25 7.9% [4.3%; 11.5%] 1.00 [0.58; 1.73]

Total 2286 216 9.3% [7,9%; 10,7%]

Table 5 Risk factors of suspected asthma (multivariate), Reunion, 2016

Criteria Answer N Prevalence Ora(a) P-value 95% CI

Family member with asthma No 914 7.4% 1.00

Yes 1505 11.5% 1.48 2.22 10−3 [1.10; 2.27]

Living close to a source of harmful substances
or air pollution

No 1625 6.9% 1.00

Yes 794 9.8% 1.33 3.33 10−2 [1.10; 2.08]

Presence of smokers in the immediate social
circle and mould in the home

Presence of smokers in inner circle and
mould in the home

458 14.0% 1.08 4.82 10−3 [0.82; 1.62]

Presence of smokers in inner circle, but
no mould in the home

798 7.5% 0.91 7.42 10−3 [0.75; 1.59]

No smokers in inner circle, but mould
in the home

387 7.8% 0.60 6.13 10−3 [0.37; 1.02]

No smokers in the inner circle and no
mould in the home

776 7.6% 1.00

Presence of mould in the home and used
of insecticide sprays within the home

Insecticide spray and mould in the home 268 10.8% 2.40 9.43 10−3 [1.42; 3.62]

Insecticide spray, but no mould in the home 421 11.6% 2.02 7.51 10−3 [1.16; 3.54]

No insecticide spray, but mould in the home 578 11.4% 2.99 7.73 10−3 [1.68; 4.31]

No insecticide spray and no mould in the home 1152 6.2% 1.00

Marital Status Cohabitation 431 6.0% 1.00

Married or in a civil union 552 6.7% 1.60 1.81 10−2 [0.91; 2.59]

Single 1366 10.5% 2.30 6.14 10−2 [1.37; 3.5]

Divorced 52 10.6% 5.00 4.95 10−2 [1.39; 11.15]

Widowed 18 15.0% 9.70 4.60 10−2 [1.25; 47.09]
(a)Odds ratio, adjusted
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of insecticide sprays at home, with more frequent use be-
ing associated with a higher prevalence of suspected
asthma. Similar results can be found in the literature re-
garding the link between the use of home aerosolised
cleaning products and asthma or other respiratory symp-
toms [34, 35]. This result is important in Reunion given
the permanent risk posed by arboviruses outbreak and
regular advice on preventing mosquitos’ bites [36, 37].
The result should be shared with health authorities in
order to promote other methods of protection against in-
sects (including mosquitoes) inside homes.
Our study has a number of limitations. The sampling

methods excluded individuals with no landline or mobile
phone, a group that makes up only a small portion (esti-
mated at 3%) of the study population. The method used
for selecting the interviewees partly consisted of repeat-
ing the random call back process to generate the re-
quired sample sizes for both categories of respondents
(landline and only mobile); this may have introduced a
selection bias insofar as the most available individuals
were favoured for selection.
The study was conducted from the beginning of Feb-

ruary to the end of May, outside the Austral winter
(June to September) which may have led to an under-
estimation of the prevalence as individuals might have
been more inclined to report asthma symptoms during
the colder months. However, the questionnaire asked
about asthma attacks, treatments or symptoms experi-
enced in the preceding 12months, thereby including the
Austral winter period.
The prevalence estimates do not rely on a confirmed

medical diagnosis including pulmonary function tests,
but rather on self-reported symptoms or the prescription
of medical treatment for asthma. For this reason, the
classification is subject to possible reporting biases, espe-
cially regarding exposure to risk factors, which depends
on the participants’ status and ability to recollect past
events. In order to reduce the reporting bias for asthma,
all questions relating to symptoms were asked before
mentioning asthma itself. Since the profile of those who
refused to participate and the reasons for non-
participation are unknown, it was impossible to compare
respondents and non-respondents to assess the impact
of any non-response bias.
Furthermore, data about risk factors such as exposure

to air pollution or allergens at home were not collected
through objective measurements of air quality or allergy
tests (such as skin prick tests or IgE blood tests), but ra-
ther relied on answers to questions about environmental
characteristics.
Despite these limitations, this epidemiological study

using standardised questionnaires and definitions com-
parable to those used in other national and international
studies, enables us to compare the prevalence of asthma

in Reunion with others published studies, and will be of
value to health authorities and healthcare professionals.

Conclusion
The results of this first survey on the prevalence of
asthma in the adult population of Reunion Island pro-
vides novel information on the characteristics of asth-
matic patients and on the environmental factors
associated with diagnosed asthma and suspected asthma
in this French territory.
One of the major findings of this study is the propor-

tion of individuals with suspected asthma who have not
been medically diagnosed with asthma and who are not
receiving any treatment. Consequently, we recommend
the development of a strategy in conjunction with gen-
eral practitioners to improve the diagnosis of asthma on
Reunion, based on the support of general practitioners.
Ongoing care and therapeutic education of diagnosed
persons is also needed to reduce the burden of the
disease.
The results are also consistent with the literature re-

garding the links between asthma and environmental
factors, such as the presence of moisture or cockroaches,
and the use of insecticide sprays at home. These factors
are important as exposure is common in tropical cli-
mates such as that in Reunion.
In terms of prevention, individual protection measures

can be recommended, such as aerating and ventilating
homes to reduce indoor moisture and mould growth,
maintaining hygiene standards through cleaning, proper
storage of foods to mitigate against insects or cock-
roaches, and limiting the use of spray insecticides and
household cleaning sprays at home.
Metrological studies for air inside homes should be

considered in cooperation with indoor environment
medical advisers (a relatively new profession in Reunion)
in order to improve our understanding of allergens
present in domestic environments in tropical areas.
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