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Abstract 

Introduction: The present study aims to determine the frequency of severe asthma in asthma patients followed at the 

National Hospital of Pneumo-Phtisiology (CNHPP) of Cotonou and to identify the risk factors associated with it 

Methods: The cross-sectional, descriptive and analytical study focused on 213 asthmatic patients in the 2013 active file of 

the CNHPP. The data were collected through the use of files and individual interviews with patients. They were processed 

and analyzed using EPIINFO7 and STATA11 software. Pearson's Chi 2 test, unvaried and multivariate logistic regression 

were used at the significance level of 0.05 

Results: A total of 154 asthmatic patients, ie 72.7%, answered the questionnaire. Among them 20.8% (95% CI: (14.67; 

28.05)) suffered from severe asthma. Patient ages ranged from 10 to 76 years with a median of 41 years; 51.3% were female, 

79.9% had a history of allergy, 61.7% started their asthma after the age of 12, and only 11% had used or consumed 

tobacco. The factors associated with the onset of severe asthma were: age 46 to 55 years (p = 0.04); the third and fourth 

quintiles of economic well-being (p = 0.01) and the onset of asthma after the age of 12 (p <0.001) 

Conclusion: The study showed a high frequency of severe asthma in Benin and will improve its management at the CNHPP. 

Keywords: Severe asthma, patients, associated factors, Benin 

Introduction 

Severe asthma is an uncontrolled asthma that can pose a 

risk of frequent severe exacerbations, death, adverse drug 

reactions or chronic morbidity [ 1 ]. The past 40 years have 

seen an increase in the prevalence of severe asthma 

worldwide and the associated economic burden, especially 

among children [ 2 , 3 ]. Globally, it is estimated that severe 

asthma affects between 1 and 3% of the general population 

in children and adults, ie around 5 to 10% or even 20% of 

asthma patients [ 4 , 5]. Patients with the most severe 

asthma take more drugs, seek more medical attention, and 

are hospitalized more often. Severe asthma therefore 

generates a heavy economic burden for individuals and 

their families and also for countries [ 6 , 7 ]. It alone 

represents 80% of asthma-related health expenditure 

[ 8 ]. Hospitalization is responsible for more than half of the 

costs [ 3 ]. Several recent studies have correlated asthma-

related expenses with the severity of the disease and the 

quality of medical control, clearly showing that a 

significant portion of the costs is due to sub-optimal disease 

control [ 3 , 6 ]. 

In Benin, there are few data on asthma and few 

epidemiological studies have focused on severe 

asthma. Asthma is one of the pathologies taken into account 

by the National Program for the Fight against Non-

Communicable Diseases (PNLMNT). In addition, since 

2009 it has been set up at the National Hospital of Pneumo 

Phtisiologie (CNHPP) a care unit for asthma patients in 

order to improve the care of patients with persistent asthma 

by facilitating their treatment. access to care and better 

follow-up. Despite these efforts, some subjects continue to 

be uncontrolled after a long period of follow-up. A study 

carried out at the CNHPP in 2012 to assess the management 

of persistent asthma revealed that 83.2% of cases of9 ]. The 

severity of asthma is one of the main reasons that make it 

difficult to control the disease. The objectives of the present 

study were to determine the frequency of severe asthma in 

asthma patients followed at the National Hospital of 
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Pneumo-Phtisiology (CNHPP) in Cotonou and to identify 

the risk factors associated with it. 

Methodology 

Study setting: the CNHPP in Cotonou (Benin) is the 

national health structure for the care of tuberculosis patients 

and other lung diseases. It is located east of Cotonou in 

Akpakpa in the Abokicodji district about 300 m from the 

2 nd Cotonou bridge going towards the Akpakpa 

cemetery. The CNHPP is structured into three medico-

technical services which are the clinical management 

service, the radiology service and the reference laboratory 

for Mycobacteria. It also has a pharmacy which dispenses 

asthma medication to patients at subsidized prices. 

Type of study: this is a descriptive and analytical cross-

sectional study carried out from April to July 2014. 

Study population: The study targets were asthma patients 

in the 2013 CNHPP active file. The data sources were the 

medical records of patients in the active file 203 of the 

CNHPP and the consultation register of the asthma 

management unit. 

Sampling techniques: calculation of the sample size with 

the Schwartz formula n = z 2 α * p * q / i 2, for the 

proportion of severe asthma p = 10%, the precision i = 0, 05 

and the risk α = 0.05 with Zα = 1.96 gave n = 138. This 

number was increased by 10% to predict the cases of non-

response and we obtained n = 152. However, the 213 

patient files received during the period considered were 

retained. Completeness was preferred to increase the power 

of the tests. 

Study variables: the dependent variable was severe 

asthma. Severe asthma was defined taking into account the 

WHO guidelines [ 1 ] for epidemiological studies on severe 

asthma. Three elements were taken into account for this 

definition: the level of control, the daily dose of 

corticosteroid therapy achieved and compliance with 

treatment. Asthma was classified as severe if during the last 

6 months, despite good adherence to treatment, it was 

partially or not controlled despite a moderately or very high 

dose of inhaled corticosteroids with more than 500 µg of 

beclomethasone in adults and more than 200 µg in children 

or if it has been controlled at the cost of a high dose of 

inhaled corticosteroid therapy with more than 1000 µg of 

beclomethasone in adults and more than 400 µg in 

children. The data collected covered the following 

independent variables: sex, age, level of education, place of 

residence, level of socio-economic well-being, age of onset 

of asthma, history personal allergy, history of asthma 

or familial atopy, exposure to tobacco smoke or other fuels, 

history of drug reactions, place of residence, exposure to 

allergens in the workplace, history of illness, smoking 

status and weight status. The level of economic well-being 

of the household in which the patient lives was determined 

according to the model of the 2006 Benin demographic 

health survey based on criteria. A score is assigned to each 

criterion based on the patient's response. The latter is 

classified in one of the quintiles of economic well-being 

according to the total score obtained [ history of illness, 

smoking status and weight status. The level of economic 

well-being of the household in which the patient lives was 

determined according to the model of the 2006 Benin 

demographic health survey based on criteria. A score is 

assigned to each criterion based on the patient's 

response. The latter is classified in one of the quintiles of 

economic well-being according to the total score obtained 

[history of illness, smoking status and weight status. The 

level of economic well-being of the household in which the 

patient lives was determined according to the model of the 

2006 Benin demographic health survey based on criteria. A 

score is assigned to each criterion based on the patient's 

response. The latter is classified in one of the quintiles of 

economic well-being according to the total score obtained 

[10 ]. In this study, thirteen criteria were retained which are: 

belonging to the house where one lives, possession of land, 

sources of energy for cooking, source of lighting, water 

supply, type of soil, type of toilet, roof of the house, 

construction materials, means of transport, source of 

information in the house, means of communication and 

number of rooms used by family members for sleeping. The 

weight status of the patients was classified as thin, normal, 

overweight and obese according to the criteria of the World 

Health Organization [ 11 ]. 

Data collection techniques and tools: Techniques were 

based on document use, questionnaire survey and 

observation. The collection tool consisted of a sheet for 

analyzing patient records, a questionnaire for patients, as 

well as measuring equipment such as a bathroom scale, a 

tape measure and a peak flow meter. 

Data processing and analysis: the data were entered using 

the EPIINFO version 7 software and analyzed by the 

STATA11.0 software. The analysis focused on the 

descriptive aspect and the analytical aspect. The 

characteristics of the sample were described, the estimated 

proportions and the odds ratios (OR) were calculated with 

their 95% confidence interval (95% CI) to measure the 

strength of the association between the occurrence of severe 

asthma in patients and independent variables. The 

frequency comparison was made using Pearson's Chi2 

test. A model was built using a top-down stepwise logistic 

regression analysis. The variables were entered into the 

multiple model from the uni-variate analysis between the 

dependent variable and the independent variables. 12 ]. The 

significance level for all tests was 0.05, but variables were 

introduced into the multiple regression model up to a cutoff 

of 0.20. 

Results 

Of the 213 asthma patients received in 2013 whose files 

were examined, 154 responded to the data collection and 

were interviewed or 72.3% of the expected number.  

Socio-demographic characteristics of the subjects 

interviewed 
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They were aged between 10 years and 76 years with an 

asymmetric age distribution, the median being 41 years 

with an interquartile range ranging from 28.5 years (Q1) to 

54.5 years (Q3). Fifty three percent were women. The 

subjects having reached the secondary level represented 

32.5% of the respondents. More than one in three 

respondents found themselves at the level of the third 

quintile of economic well-being  

Other characteristics of the subjects interviewed 

A family history of asthma or atopy was frequent in 

asthmatics followed by the CNHPP (84.4%). Of the 154 

respondents, 79.9% said they had a personal history of 

allergy and 38.3% started their asthma before the age of 

12. Only 24.0% of the patients interviewed are not exposed 

in their living environment to tobacco smoke or other 

fuels. Almost half of them (44.2%) suffer from at least one 

of the following pathologies: gastroesophageal reflux 

disease, sinusitis, pneumonia, depression, anxiety and 

13.6% have a history of known drug reaction to aspirin, 

nonsteroidal anti-inflammatory drugs, antibiotic or 

corticosteroid. One in four respondents (25.3%) said they 

were exposed to an allergen such as dust, smoke, 

odor, pollens and animals in his professional 

environment. Only 11% of the patients interviewed have 

used or still used tobacco, while 42.9% are overweight or 

obese. 

Comparison of non-respondents to respondents 

The study recorded 59 non-respondents, or 27.7% of 

patients in the 2013 active file. There were several reasons 

for non-response. Thirty patients were no longer reachable 

at their contact available at the CNHPP, 4 had died, 15 were 

absent from Cotonou during the data collection period for 

the study and 10 patients did not respond to the invitation 

for the questionnaire. despite the many reminders. This 

proportion was high and required the comparison of 

respondents with non-respondents based on the independent 

variables available in the files, which were age, sex, place 

of residence and smoking status, there was no significant 

difference between the group of respondents and that of 

non-respondents according to these variables. The group of 

respondents and that of non-respondents were therefore 

comparable. 

Frequency of severe asthma 

Among the 154 respondents, 20.8% (95% CI: (14.67; 

28.05)) suffered from severe asthma. 

Factors related to severe asthma 

Of the fourteen variables studied, three were significantly 

associated with the onset of severe asthma at a varied 

analysis: age and level of economic well-being and age of 

onset of the first attack. Thus, subjects with asthma aged 46 

to 55 were 5.46 times significantly more likely to develop 

severe asthma than those aged 35 or younger (p 

<0.01). People aged 36 to 45 were less likely to have severe 

asthma than those aged 35 and under, and subjects 56 and 

older were 2.91 times more likely than those aged 35 or 

younger but these differences were not significant 

(respectively p = 0.66 and p = 0.05). Subjects belonging to 

the third and fourth economic well-being quintiles ran 2, 75 

times significantly more risk of developing severe asthma 

than those belonging to the first and second quintiles (p 

<0.01). Subjects who started their asthma after the age of 

twelve had 2.65 times (CI95% : (1.07; 6.6)) significantly 

more risk of developing severe asthma. Two variables had 

p-values <0.20: personal allergy history and level of 

education. These five variables were introduced into the 

multiple regression model. (Table 1). By adjusting for age, 

level of economic well-being, level of education and 

personal history of allergy, subjects who started their 

asthma after the age of twelve had 2.97 times ( 95% CI : 

(1.03; 8.57)) significantly more risk of developing severe 

asthma (p = 0.04). When adjusted for level of economic 

well-being, age of onset of asthma, level of education and 

personal history of allergy, asthma subjects aged 46 to 55 

were 4.45 times ( 95% CI: (1.4; 14.15)) significantly more 

risk of developing severe asthma than those aged 35 years 

or less (p = 0.01). When taking into account the age of the 

subjects, the age of onset of asthma, the level of education 

and the personal history of allergy, subjects belonging to 

the third and fourth quintiles of economic well-being ran 

3.80 times ( 95% CI : (1.53; 9.39)) significantly more risk 

of developing severe asthma than those belonging to the 

first and second quintiles (p <0.001). 

Table 1: 
Variables Modalities GOLD 95% CI p-value 

Age of onset of asthma <12 years 

> 12 years 

1 

2.97 

 

1.03 - 8.56 

 

0.04 

Age ≤35 years 

36-45 years 
46-55 years 

≥56 years 

1 

.43 
4.45 

1.95 

 

0.09 - 1.98 
1.40 - 14.15 

0.60 - 6.36 

 

0.28 
0.01 

0.26 

Level of economic well-being The richest and the second 
The middle and the fourth 

1 
3.8 

 
1.53 - 9.39 

 

Educational level Primary or out of school 

Secondary 

Superior 

1 

.97 

1.24 

 

0.31 - 3.04 

0.37 - 4.18 

 

0.96 

0.72 

Personal history of allergy No 

yes 

1 

.86 

 

0.31 - 2.40 

 

0.78 
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Discussion: 

Comparison of results with those of other studies 

Studies on the severity of asthmatic disease use varieties of 

definitions of severe asthma that differ in their specification 

in terms of frequency and severity of symptoms and 

exacerbations, ventilatory function, and corticosteroid doses 

[ 13 - 15 ] For the discussion of the results of this study, 

comparisons were made with the results of studies 

exploring asthma control and also those of studies that used 

various definitions of severe asthma. 

The frequency of severe asthma 

The proportion of asthmatic subjects with severe asthma in 

this study is 20.8%. This frequency is high compared to the 

prevalence of 5-10% worldwide [ 4 , 5 ]. It is also high 

compared to 6% of asthmatics presenting severe persistent 

clinical signs obtained by the Institute for Research and 

Documentation in Health Economics (IRDES) in France 

[ 16 ]. The frequency of severe asthma at CNHPP is close 

to the 16% frequency of severe persistent asthma found by 

Aissa et al [ 17] in Tunisia in a cross-sectional study, 

carried out in an allergology consultation. This difference 

could be explained by the fact that the IRDES carried out a 

population survey while the present study and that of Aissa 

et al were carried out in a hospital environment. SARP 

[ 13 ] and ENFUMOSA [ 18 ] noted higher frequencies of 

severe asthma, 46.6% and 50.8%, respectively. 

Factors associated with severe asthma 

Age has been associated with severe asthma. This 

association has been documented by most studies. Thus, in 

the SARP study [ 13 , 19 ], subjects suffering from severe 

asthma were older and had suffered from the disease for a 

longer period of 25 ± 14 years on average compared with 

17 ± 11 years at 20 ± 14 years for those suffering from mild 

asthma and moderate asthma respectively. The study 

carried out by IRDES [ 16 ] among asthmatics in the French 

population showed that subjects aged 40 to 64 years were 

1.47 times significantly more likely to have uncontrolled 

asthma than those aged under 40 years old. Godard et al 

[ 20], in metropolitan France, found that the percentage of 

patients with unacceptable control of their asthma increased 

significantly with age. However, among subjects with 

severe asthma, those having 3 or more exacerbations per 

year were significantly the youngest [ 21 ]. Contrary to our 

results, Yildiz [ 22 ], in a study carried out in Turkey to 

assess the profiles of asthma patients and their inhaler 

treatment devices for asthma control did not find that age 

was linked to asthma control. It is the same for 

ENFUMOSA [ 18 , 19] who found no age-related 

difference between subjects with severe asthma and those 

with mild or moderate asthma. Gender was not associated 

with severe asthma in our study. Our result is consistent 

with that of Varraso et al [ 23 ], in the Epidemiological 

Study on Genetics and Environment of Asthma (EGEA), 

who noted that the severity of asthma was not related to sex 

when the clinical score, inhaled steroids, or lifetime 

hospitalizations are considered. The SARP [ 13 , 19 ] also 

did not find the gender associated with severe asthma 

between subjects with severe asthma and subjects with 

moderate asthma with similar lung function. On the other 

hand, Godard et al [ 20], both in bivariate and multivariate 

analysis, found that the probability of having optimal 

asthma control was significantly associated with gender. 

The level of economic well-being was significantly 

associated with severe asthma in our study. Blanc et al 

[ 24 ], noted that asthmatics whose households come from 

low socioeconomic backgrounds had a significantly higher 

asthma severity score. For Eisner et al [ 25] the subjects 

with the lowest incomes were significantly more at risk of 

hospitalizations for asthma during the 18 months of follow-

up in their study. This disparity between the different 

socioeconomic classes could result from greater exposure in 

less privileged neighborhoods to certain psychosocial and 

environmental risk factors that can induce or exacerbate 

asthma. Lower purchasing power and lower treatment 

adherence among the less advantaged classes could also 

account for this result. There was no significant association 

between education level and severe asthma in this 

study. Yildiz [ 18 ] and Blanc et al [ 24], did not 

demonstrate a link between education level and asthma 

control or asthma severity score. However, this relationship 

was found by IRDES [ 16 ]. In this study, the less educated 

subjects were more likely to have uncontrolled asthma than 

the more educated subjects. Eisner et al [ 25 ] observed in a 

cohort study carried out in Northern California that the 

more the number of years of instruction increases, the more 

the risk of hospitalization for asthma decreases. This 

divergence in results can be explained by local socio-

geographic specificities. 

A history of asthma or familial atopy and a personal history 

of allergy have not been identified as risk factors for severe 

asthma. The SARP [ 13 , 19 ], on the other hand, found that 

atopy confirmed by the skin test was significantly less 

frequent in subjects with severe asthma on univariate 

analysis than on multivariate analysis. This association has 

also been found by ENFUMOSA [ 18 , 19 ]. In a cross-

sectional study by Amelink et al in the Netherlands [ 26 ] in 

subjects who developed their first asthma attack in 

adulthood, the absence of atopy was one of the factors 

associated with the severity from asthma to univariate 

analysis. For Ten Brinke et al [21 ], the family history of 

asthma was significantly associated with frequent 

exacerbations among subjects with severe asthma. The 

results obtained in the present study could be explained by 

the fact that the concept of atopy and allergy was sought by 

questioning and not by skin tests. People who started their 

asthma after the age of 12 were at greater risk of developing 

severe asthma. Yildiz [ 22 ] did not note a significant 

association between the age of onset of asthma and the level 

of control. The SARP [ 13] also did not find a difference 

between the groups according to the age of onset of asthma, 

however onset of asthma after the age of 12 was 

significantly associated with reduced lung function and 
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infections. sinusopulmonary in subjects with severe 

asthma. According to Pascual and Peters [ 27 ], in a review 

of articles, the association of the age of onset of asthma 

with the severity of the disease remains questionable 

because of the contradictory data found by the various 

authors. 

In the present study, there was no significant relationship 

between smoking and severe asthma. The low proportion of 

current and former smoking subjects could explain this 

result because current and past smoking has been very often 

found to be linked to severe asthma and to non-control of 

asthma in several studies [ 14 , 20 , 22 , 28 ]. However, this 

result agrees with those of SARP [ 13 ] and IRDES [ 16 ] 

which did not find any association with 

smoking. Overweight and obesity were not significantly 

associated with severe asthma. This result agrees with that 

of the SARP [ 19] in the United States who did not find 

associated obesity. The ENFUMOSA [ 19 ] and EGEA 

[ 23 ] studies, for their part, found this association of 

obesity in female subjects. In the United States, a national 

asthma survey [ 29 ] that included 3095 adult subjects 

found that obese subjects were significantly more likely to 

be classified as severe persistent asthma. IRDES [ 16 ] 

noted that overweight and obese subjects were significantly 

more likely to have uncontrolled asthma than those of 

normal weight or lean. For Godard et al [ 20], the likelihood 

of having optimal asthma control was significantly higher 

in patients with normal body mass index compared to obese 

patients. These contradictory results in relation to body 

mass index should be the subject of further study. 

Conclusion: 

The present study made it possible to know the frequency 

of severe asthma among asthmatics monitored at the 

CNHPP, based on the new WHO guidelines for 

epidemiological studies on the severity of asthma. This 

frequency was 20.78%. Factors associated with severe 

asthma were also determined in this study 

population. Three factors have been associated with severe 

asthma. These are the high age and low level of economic 

well-being and the asthma onset age over 12 years. Severe 

asthma is a public health problem that is often not 

prioritized. It is important to take the measures in terms 

of organization of services at the CNHPP and 

communication for behavior change with patients to 

improve patient care. Furthermore, these results can be used 

for in-depth studies on severe asthma. 

References: 

1. Bousquet J, Mantzouranis E, Cruz A, Aït-Khaled N, 

Baena-Cagnani C, Bleecker E. Uniform definition of 

asthma severity, control, and exacerbations: document 

presented for the World Health Organization 

Consultation on Severe Asthma. J Allergy Clin 

Immunol. 2010 Nov; 126 (5): 926–38. [ PubMed ] 

[ Google Scholar ] 

2. World Health Organization (Geneva) Chronic 

respiratory diseases: Asthma; 2013.  

http://www.who.int/respiratory/asthma/en/ . Accessed 

February 18, 2014. [ Google Scholar ] 

3. Braman S. The global burden of asthma. Chest. 2006 

Jul; 130 (Suppl 1): S4–12. [ Google Scholar ] 

4. Michaud B, Echraghi J, Just J. Severe asthma: the 

different phenotypes. Rev Fr Allergol. 2010 

Apr; 50 (3): 188–92. [ Google Scholar ] 

5. Annesi-Maesano I, Kalaboka S, Piau JP. Is asthma 

always a potentially fatal disease? Press Med. 2008 

Jan; 37 (1-C2): 107–15. [PubMed] [ Google Scholar ] 

6. Bousquet J, Bousquet P, Godard P, Daures J. The 

public health implications of asthma. Bull World 

HealthOrgan. 2005 Jul; 83 (7): 548–54. [ Free PMC 

article ] [ PubMed ] [ Google Scholar ] 

7. Laforest L, Com-Ruelle L, Devouassoux G, Pison C, 

Van Ganse E. Economic issues of severe 

asthma. Press Med. 2008 Jan; 37 (1-C2): 117–

28. [ PubMed ] [ Google Scholar ] 

8. Chanez P, Wenzel S. Severe asthma. Press Med. 2008 

Jan; 37 (1-C2): 99–105. [ PubMed ] [ Google 

Scholar ] 

9. Bello A. Cotonou: UAC; 2012. Evaluation of the 

management of persistent asthma in Benin. Thesis n ° 

1619: Medicine: FSS. [ Google Scholar ] 

10. National Institute of Statistics and Economic Analysis 

(Benin) and Macro International Inc. (USA) 

Calverton, Maryland, USA: National Institute of 

Economic Statistics and Analysis and Macro 

International Inc; 2007. Demographic and Health 

Survey (EDSB-III) - Benin 2006. [ Google Scholar ] 

11. WHO. Geneva: World Health Organization; 2000. 

Obesity: preventing and managing the global 

epidemic: Report of a WHO Consultation (WHO 

Technical Report Series 894) ISBN 92 4 120894 5. 

[ PubMed ] [ Google Scholar ] 

12. Hosmer W, Lemeshow S. 2nd edition. New York: 

Wiley Interscience; 2000. Applied logistic 

regression. [ Google Scholar ] 

13. Moore W, Bleecker E, Curran-Everett D, Erzurum S, 

Ameredes B, Bacharier L. Characterization of the 

severe asthma phenotype by the National Heart, Lung, 

and Blood Institute's Severe Asthma Research 

Program. J Allergy Clin Immunol. 2007 Feb; 119 (2): 

405–13. [ Free PMC article ] [ PubMed ] [ Google 

Scholar ] 

14. Siroux V, Oryszczyn M, Varraso R, Le Moual N, 

Bousquet J, Charpin V. Environmental factors of 

severe asthma and allergy: results of the EGEA 

study. Rev Mal Respir. 2007 May; 24 (5): 599–

608. [ PubMed ] [ Google Scholar ] 

15. Chanez P, Wenzel S, Anderson G, Anto J, Be lE, 

Boulet L. Severe asthma in adults: What are the 

important questions? J Allergy Clin Immunol. 2007 

Jun; 119 (6): 1337–48. [ PubMed ] [ Google Scholar ] 

16. Afrite A, Allonier C, Com-Ruelle L, Le Guen N. Paris 

France: Institute for Research and Documentation in 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0027
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0014
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0022
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0028
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0013
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0019
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0019
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0023
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0029
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4646438/#CIT0020
https://www.ncbi.nlm.nih.gov/pubmed/20926125
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol.&title=Uniform+definition+of+asthma+severity,+control,+and+exacerbations:+document+presented+for+the+World+Health+Organization+Consultation+on+Severe+Asthma&author=J+Bousquet&author=E+Mantzouranis&author=A+Cruz&author=N+A%C3%AFt-Khaled&author=C+Baena-Cagnani&volume=126&issue=5&publication_year=2010&pages=926-38&pmid=20926125&
https://scholar.google.com/scholar?q=Organisation+Mondiale+de+la+Sant%C3%A9+(Gen%C3%A8ve)+Affections+respiratoires+chroniques:+Asthme+2013+Http://www.who.int/respiratory/asthma/fr/+.+Consult%C3%A9+le+18+f%C3%A9vrier+2014+
https://scholar.google.com/scholar_lookup?journal=Chest&title=The+global+burden+of+asthma&author=S+Braman&volume=130&issue=Suppl+1&publication_year=2006&pages=S4-12&
https://scholar.google.com/scholar_lookup?journal=Rev+Fr+Allergol.&title=L'asthme+s%C3%A9v%C3%A8re:+les+diff%C3%A9rents+ph%C3%A9notypes&author=B+Michaud&author=J+Echraghi&author=J+Just&volume=50&issue=3&publication_year=2010&pages=188-92&
https://www.ncbi.nlm.nih.gov/pubmed/18061393
https://scholar.google.com/scholar_lookup?journal=Presse+Med.&title=L'asthme+est-il+une+maladie+toujours+potentiellement+mortelle?&author=I+Annesi-Maesano&author=S+Kalaboka&author=J-P+Piau&volume=37&issue=1-C2&publication_year=2008&pages=107-15&pmid=18061393&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2626301/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2626301/
https://www.ncbi.nlm.nih.gov/pubmed/16175830
https://scholar.google.com/scholar_lookup?journal=Bull+World+HealthOrgan.&title=The+public+health+implications+of+asthma&author=J+Bousquet&author=P+Bousquet&author=P+Godard&author=J+Daures&volume=83&issue=7&publication_year=2005&pages=548-54&
https://www.ncbi.nlm.nih.gov/pubmed/18037259
https://scholar.google.com/scholar_lookup?journal=Presse+Med.&title=Enjeux+%C3%A9conomiques+de+l'asthme+s%C3%A9v%C3%A8re&author=L+Laforest&author=L+Com-Ruelle&author=G+Devouassoux&author=C+Pison&author=E+Van+Ganse&volume=37&issue=1-C2&publication_year=2008&pages=117-28&pmid=18037259&
https://www.ncbi.nlm.nih.gov/pubmed/18055161
https://scholar.google.com/scholar_lookup?journal=Presse+Med.&title=Asthme+s%C3%A9v%C3%A8re&author=P+Chanez&author=S+Wenzel&volume=37&issue=1-C2&publication_year=2008&pages=99-105&pmid=18055161&
https://scholar.google.com/scholar_lookup?journal=Presse+Med.&title=Asthme+s%C3%A9v%C3%A8re&author=P+Chanez&author=S+Wenzel&volume=37&issue=1-C2&publication_year=2008&pages=99-105&pmid=18055161&
https://scholar.google.com/scholar?q=Bello+A+Evaluation+de+la+prise+en+charge+de+l'asthme+persistant+au+B%C3%A9nin+2012+Cotonou+UAC+Th%C3%A8se+n%C2%B01619:+M%C3%A9decine:+FSS+
https://scholar.google.com/scholar?q=Institut+National+de+la+Statistique+et+de+l'Analyse+%C3%89conomique+(B%C3%A9nin)+et+Macro+International+Inc.+(USA)+Enqu%C3%AAte+D%C3%A9mographique+et+de+Sant%C3%A9+(EDSB-III)+-+B%C3%A9nin+2006+2007+Calverton,+Maryland,+USA+Institut+National+de+la+Statistique+et+de+l'Analyse+%C3%89conomique+et+Macro+International+Inc+
https://www.ncbi.nlm.nih.gov/pubmed/11234459
https://scholar.google.com/scholar?q=WHO+Obesity:+preventing+and+managing+the+global+epidemic:+Report+of+a+WHO+Consultation(WHO+Technical+Report+Series+894)+2000+Geneva+World+Health+Organization+ISBN+92+4+120894+5+
https://scholar.google.com/scholar?q=Hosmer+W+Lemeshow+S+Applied+logistic+regression+2000+2%C3%A8me+%C3%A9dition+New+York+Wiley+Interscience+
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2837934/
https://www.ncbi.nlm.nih.gov/pubmed/17291857
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol.&title=Characterization+of+the+severe+asthma+phenotype+by+the+National+Heart,+Lung,+and+Blood+Institute's+Severe+Asthma+Research+Program&author=W+Moore&author=E+Bleecker&author=D+Curran-Everett&author=S+Erzurum&author=B+Ameredes&volume=119&issue=2&publication_year=2007&pages=405-13&pmid=17291857&
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol.&title=Characterization+of+the+severe+asthma+phenotype+by+the+National+Heart,+Lung,+and+Blood+Institute's+Severe+Asthma+Research+Program&author=W+Moore&author=E+Bleecker&author=D+Curran-Everett&author=S+Erzurum&author=B+Ameredes&volume=119&issue=2&publication_year=2007&pages=405-13&pmid=17291857&
https://www.ncbi.nlm.nih.gov/pubmed/17519811
https://scholar.google.com/scholar_lookup?journal=Rev+Mal+Respir.&title=Facteurs+environnementaux+de+l'asthme+s%C3%A9v%C3%A8re+et+de+l'allergie:+r%C3%A9sultats+de+l%E2%80%99%C3%A9tude+EGEA&author=V+Siroux&author=M+Oryszczyn&author=R+Varraso&author=N+Le+Moual&author=J+Bousquet&volume=24&issue=5&publication_year=2007&pages=599-608&pmid=17519811&
https://www.ncbi.nlm.nih.gov/pubmed/17416409
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol.&title=Severe+asthma+in+adults:+What+are+the+important+questions?&author=P+Chanez&author=S+Wenzel&author=G+Anderson&author=J+Anto&author=lE+Be&volume=119&issue=6&publication_year=2007&pages=1337-48&pmid=17416409&


Dr. Khaled Hassan et al. International Journal of Medical and Biomedical Studies (IJMBS) 

 

66 | P a g e  
 

Health Economics; 2011. Asthma in France in 2006: 

prevalence, control and determinants: Report n ° 549 

(biblio n ° 1820) ISBN: 978-2-87812-368-5. [ Google 

Scholar ] 

17. irdes.fr/Publications/Rapports2011/rap1820.pdf . Acce

ssed 05/03/2014. [ Google Scholar ] 

18. Aissa I, Gharsalli H, Khattab A, Driss L, Ghedira H. 

State of asthma control in Tunisia. Tunisia 

Med.2010;88(2): 97–101. [PubMed] [Google Scholar] 

19. The ENFUMOSA Study Group. The ENFUMOSA 

cross-sectional European multicentre study of the 

clinical phenotype of chronic severe asthma. Eur 

Respir J. 2003 Sep; 22 (3): 470–7. [ PubMed ] 

[ Google Scholar ] 

20. Wenzel S, Busse W. Severe asthma: lessons from the 

Severe Asthma Research Program. J Allergy Clin 

Immunol. 2007 Jan; 119 (1): 14–21. [ PubMed ]  

[ Google Scholar ] 

21. Godard P, Huas D, Sohier B, Pribil C, Boucot 

IE. Asthma, asthma control in 16580 patients followed 

in general medicine. Press Med. 2005; 34 (19-1): 

1351–7. [ PubMed ] [ Google Scholar ] 

22. Ten Brinke A, ASterk P, Masclee A, Spinhoven P, 

Schmidt J, Zwindermane A. Risk factors of frequent 

exacerbations in difficult-to-treat asthma. Eur Respir 

J. 2005 Nov; 26 (5): 812–18. [ PubMed ] [ Google 

Scholar ] 

23. Yildiz F. Factors influencing asthma control: results of 

a real-life prospective observational asthma inhaler 

treatment (ASIT) study. J Asthma & Allergy. 2013 

Jul; 6: 93–101. [ Free PMC article ] [ PubMed ]  

[ Google Scholar ] 

24. Varraso R, Siroux V, Maccario J, Pin I, Kauffmann F. 

Asthma severity is associated with body mass index 

and early menarche in women. Am J Respir Crit Care 

Med. 2005 Feb; 171 (4): 334–39. [ PubMed ] [ Google 

Scholar ] 

25. Blanc P, Yen I, Chen H, Katz P, Earnest G, Balmes 

Area-level socio-economic status and health status 

among adults with asthma and rhinitis. Eur Respir 

J. 2006 Jan; 27 (1): 85–94. [ PubMed ] [ Google 

Scholar ] 

26. Eisner M, Katz P, Yelin E, Shiboski S, Blanc P. Risk 

factors for hospitalization among adults with asthma: 

the influence of sociodemographic factors and asthma 

severity. Breath Res. 2001; 2 (1): 53–60. [ Free PMC 

article ] [ PubMed ] [ Google Scholar ] 

27. Amelink M, de Groot J, de Nijs S, Lutter R, 

Zwinderman A, Sterk P. Severe adult-onset asthma: a 

distinct phenotype. J Allergy Clin Immunol. 2013 

Aug; 132 (2): 336-41. [ PubMed ] [ Google Scholar ] 

28. Pascual R, Peters S. The irreversible component of 

persistent asthma. J Allergy Clin Immunol. 2009 

Nov; 124 (5): 883–90. [ Free PMC article ]  

[ PubMed ] [ Google Scholar ] 

29. Nagasaki T, Matsumoto H. Influences of smoking and 

aging on allergic airway inflammation in 

asthma. Allergol Int. 2013 Jun; 62 (2):1719 [PubMed]   

[ Google Scholar ] 

 

https://scholar.google.com/scholar?q=Afrite+A+Allonier+C+Com-Ruelle+L+Le+Guen+N+L'asthme+en+France+en+2006:+pr%C3%A9valence,+contr%C3%B4le+et+d%C3%A9terminants:+Rapport+n%C2%B0+549+(biblio+n%C2%B0+1820)+2011+Paris+France+Institut+de+Recherche+et+Documentation+en+%C3%A9conomie+de+la+Sant%C3%A9+ISBN:+978-2-87812-368-5+
https://scholar.google.com/scholar?q=Afrite+A+Allonier+C+Com-Ruelle+L+Le+Guen+N+L'asthme+en+France+en+2006:+pr%C3%A9valence,+contr%C3%B4le+et+d%C3%A9terminants:+Rapport+n%C2%B0+549+(biblio+n%C2%B0+1820)+2011+Paris+France+Institut+de+Recherche+et+Documentation+en+%C3%A9conomie+de+la+Sant%C3%A9+ISBN:+978-2-87812-368-5+
http://irdes.fr/Publications/Rapports2011/rap1820.pdf
https://scholar.google.com/scholar?q=irdes.fr/Publications/Rapports2011/rap1820.pdf+.+Consult%C3%A9+le+03/05/2014+
https://www.ncbi.nlm.nih.gov/pubmed/20415167
https://scholar.google.com/scholar_lookup?journal=Tunisie+Med.&title=Etat+de+contr%C3%B4le+de+l'asthme+en+Tunisie&author=I+Aissa&author=H+Gharsalli&author=A+Khattab&author=L+Driss&author=H+Ghedira&volume=88&issue=2&publication_year=2010&pages=97-101&pmid=20415167&
https://www.ncbi.nlm.nih.gov/pubmed/14516137
https://scholar.google.com/scholar_lookup?journal=Eur+Respir+J&title=The+ENFUMOSA+cross-sectional+European+multicentre+study+of+the+clinical+phenotype+of+chronic+severe+asthma&volume=22&issue=3&publication_year=2003&pages=470-7&pmid=14516137&
https://www.ncbi.nlm.nih.gov/pubmed/17208583
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol.&title=Severe+asthma:+lessons+from+the+Severe+Asthma+Research+Program&author=S+Wenzel&author=W+Busse&volume=119&issue=1&publication_year=2007&pages=14-21&pmid=17208583&
https://www.ncbi.nlm.nih.gov/pubmed/16292185
https://scholar.google.com/scholar_lookup?journal=Presse+Med.&title=Asthme,+contr%C3%B4le+de+l'asthme+chez+16580+patients+suivis+en+m%C3%A9decine+g%C3%A9n%C3%A9rale&author=P+Godard&author=D+Huas&author=B+Sohier&author=C+Pribil&author=IE+Boucot&volume=34&issue=19-1&publication_year=2005&pages=1351-7&pmid=16292185&
https://www.ncbi.nlm.nih.gov/pubmed/16264041
https://scholar.google.com/scholar_lookup?journal=Eur+Respir+J&title=Risk+factors+of+frequent+exacerbations+in+difficult-to-treat+asthma&author=A+Ten+Brinke&author=P+ASterk&author=A+Masclee&author=P+Spinhoven&author=J+Schmidt&volume=26&issue=5&publication_year=2005&pages=812-18&pmid=16264041&
https://scholar.google.com/scholar_lookup?journal=Eur+Respir+J&title=Risk+factors+of+frequent+exacerbations+in+difficult-to-treat+asthma&author=A+Ten+Brinke&author=P+ASterk&author=A+Masclee&author=P+Spinhoven&author=J+Schmidt&volume=26&issue=5&publication_year=2005&pages=812-18&pmid=16264041&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3702275/
https://www.ncbi.nlm.nih.gov/pubmed/23843695
https://scholar.google.com/scholar_lookup?journal=J+Asthma+&+Allergy.&title=Factors+influencing+asthma+control:+results+of+a+real-life+prospective+observational+asthma+inhaler+treatment+(ASIT)+study&author=F+Yildiz&volume=6&publication_year=2013&pages=93-101&pmid=23843695&
https://www.ncbi.nlm.nih.gov/pubmed/15557134
https://scholar.google.com/scholar_lookup?journal=Am+J+Respir+Crit+Care+Med.&title=Asthma+severity+is+associated+with+body+mass+index+and+early+menarche+in+women&author=R+Varraso&author=V+Siroux&author=J+Maccario&author=I+Pin&author=F+Kauffmann&volume=171&issue=4&publication_year=2005&pages=334-39&pmid=15557134&
https://scholar.google.com/scholar_lookup?journal=Am+J+Respir+Crit+Care+Med.&title=Asthma+severity+is+associated+with+body+mass+index+and+early+menarche+in+women&author=R+Varraso&author=V+Siroux&author=J+Maccario&author=I+Pin&author=F+Kauffmann&volume=171&issue=4&publication_year=2005&pages=334-39&pmid=15557134&
https://www.ncbi.nlm.nih.gov/pubmed/16387940
https://scholar.google.com/scholar_lookup?journal=Eur+Respir+J.&title=Area-level+socio-economic+status+and+health+status+among+adults+with+asthma+and+rhinitis&author=P+Blanc&author=I+Yen&author=H+Chen&author=P+Katz&author=G+Earnest&volume=27&issue=1&publication_year=2006&pages=85-94&pmid=16387940&
https://scholar.google.com/scholar_lookup?journal=Eur+Respir+J.&title=Area-level+socio-economic+status+and+health+status+among+adults+with+asthma+and+rhinitis&author=P+Blanc&author=I+Yen&author=H+Chen&author=P+Katz&author=G+Earnest&volume=27&issue=1&publication_year=2006&pages=85-94&pmid=16387940&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC56211/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC56211/
https://www.ncbi.nlm.nih.gov/pubmed/11686864
https://scholar.google.com/scholar_lookup?journal=Respir+Res.&title=Risk+factors+for+hospitalization+among+adults+with+asthma:+the+influence+of+sociodemographic+factors+and+asthma+severity&author=M+Eisner&author=P+Katz&author=E+Yelin&author=S+Shiboski&author=P+Blanc&volume=2&issue=1&publication_year=2001&pages=53-60&pmid=11686864&
https://www.ncbi.nlm.nih.gov/pubmed/23806634
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol.&title=Severe+adult-onset+asthma:+a+distinct+phenotype&author=M+Amelink&author=J+de+Groot&author=S+de+Nijs&author=R+Lutter&author=A+Zwinderman&volume=132&issue=2&publication_year=2013&pages=336-41&pmid=23806634&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4283201/
https://www.ncbi.nlm.nih.gov/pubmed/19895980
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol.&title=The+irreversible+component+of+persistent+asthma&author=R+Pascual&author=S+Peters&volume=124&issue=5&publication_year=2009&pages=883-90&pmid=19895980&
https://www.ncbi.nlm.nih.gov/pubmed/23612496
https://scholar.google.com/scholar_lookup?journal=Allergol+Int.&title=Influences+of+smoking+and+aging+on+allergic+airway+inflammation+in+asthma&author=T+Nagasaki&author=H+Matsumoto&volume=62&issue=2&publication_year=2013&pages=171-9&pmid=23612496&

