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ABSTRACT 
The study aims to describe the profile of asthma patients in Agadir city (Morocco) during a 
period of 7 years (2013 to 2019) to identify the factors associated with asthma control. 
Practically, a retrospective analysis was conducted on data collected from 6 primary healthcare 
centers (PHC) in the city. The reported data are the age, gender, location, date of first 
consultation, dates of consultations, and treatment of 701 patients and care centers (PHC). 
Also, the proportional odds model for ordinal logistic regression was used to determine the 
most variables can be associated with asthma control. The analysis reveals a spatial and 
temporal variation according to gender. The average age of patients is 43 years. The two-
thirds of all recorded cases were reported in 2018 and 2019. Furthermore, the proportion of 
female and male represents 63% and 37% of the total reported cases, respectively. Generally, 
the female proportion is higher than male for all age groups. Moreover, the analysis reveals 
that the asthma control was reported for 19% of cases while the rest was uncontrolled. This 
control seems be more observed for males (OR: 1.28; 95% CI [0.87; 1.87]), for patients with age 
between 29 and 44 years (OR: 2.3; 95% CI [1.54; 3.44], p < 0. 001), and for patients who were 
cared for at the PHC1 center (OR: 21.06; 95% CI [11.13; 39.85], p < 0.001) and at the PHC2 
center (OR: 13.19; 95% CI [6.54; 29.54], p < 0.001). Eventually, the current study emphasizes 
that the gender and care centers are the most associated factors of asthma control. 
Keywords: asthma control, epidemiology, retrospective analysis, ordinal logistic regression, 
associated factors 
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INTRODUCTION 
Asthma considered as a chronic 

inflammatory disease of the airways that 
results in symptoms related to diffuse, 
variable, and reversible obstruction, either 
spontaneously or under treatment [1]. 
Asthma most often begins early in life and 
presents variable evolutions and unstable 
phenotypes that can progress or regress over 
time [2]. Also, it is under-diagnosed and 
under-treated kills about 1000 people every 
day and affects up to 339 million people, and 
its prevalence is increasing [3,4]. Generally, 
the World Health Organization (WHO) 
considers the asthma as a real public health 
problem. 

The asthma prevalence is variable 
worldwide and have been assessed using 
various international assessment scale. 
Commonly, the two largest global asthma 
assessments are the International Study of 
Asthma and Allergy in Children (ISAAC) 
and the European Community Respiratory 
Health Survey (ECRHS). The ISAAC project 
is the most comprehensive international 
survey of asthma symptoms [5]. The global 
prevalence for ISAAC phase III is between 
2.1% and 32.2% [6], while it is between 2.0% 
and 11.9% (stage 1) and 1.2% and 13.0% 
(stage 2) for ECRHS [7]. 

The Eastern Mediterranean Region 
Office of WHO has inadequate research and 
data for asthma [8]. Besides, more than 80% 
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of asthma-related deaths occur in low-and middle-income 
countries [9], as in North African countries (e.g. Morocco). 
In this context, the Moroccan government develops referral 
centers of care for the population, especially the poor ones, 
which called the primary health care centers (PHC). 

Generally, it has no national guidelines for asthma 
treatment in Morocco. However, according to Health 
Ministry, the doctors working in PHC are asked to follow the 
guidelines of the Global Initiative for Asthma (GINA) [10], 
which include emergency medication, depending on the 
patient’s age and asthma symptoms, and control treatment. 

In fact, several studies based on ISAAC project confirmed 
a trend upwards of the national asthma prevalence since 
1986. The prevalence percentage reported is between 5.5 and 
14.4 for the year 1986 [11], between 5.2 and 10.0 for 1998 
[12] and between 6.4 and 16.2 for 2006 [13]. According to 
the “Asthma Insights and Reality in the Maghreb 
(AIRMAG)” study, the prevalence percentage reported in 
Morocco for the year 2009 is about 4.4% [IC95% 3.5 -5.3] for 
children under 16 years (3.7 % of the general population) 
[14,15]. The 12-month prevalence of wheezing for children 
13-14 year old is 9.9% in Casablanca, 5.6% in Marrakech, and 
6.8% in Rabat. Furthermore, most recent statistic studies 
reveal a relatively high prevalence of asthma for Moroccan 
children and poor control for the symptoms [17] reported 
that the asthma prevalence in Morocco is 10-20%.  

Generally, research conducted in Morocco reveal that the 
reported data were collected from hospital departments not 
from PHCs. The only study that reported data from primary 
health care centers was that of the city of Casablanca in 1999. 
However, until now, no study was conducted to determine 
the prevalence of asthma in Agadir city. 

The Agadir city, located in the south of Morocco and 
characterized by arid climate. The daily temperature can 
reach 46°C in July and can go down to 1°C in January. The 
average of the minima is 13.16°C and the maxima is 24.6°C. 
The yearly precipitation varies from 244 to 500 mm. The 
rainy season extends from November to April. The 
population density in the city is more or less and the essential 
economic activity is the agri-food industry in addition to 
tourism [16].  

The present study reports a retrospective analysis to 
describe the characteristics and control of asthma in Agadir 
city. 

METHOD 
Study Design 
The study represents a retrospective analysis of asthma 

cases reported in PHC multicenter at Agadir. The data 
collection operation started from the first week of October 
2018 to the end of May 2019. The collected data are asthma 
patient’s records, including the age, gender, location, date of 
first consultation, dates of consultations, and treatment of 
813 patients from 15 care centers (PHC). The records with 

missing variables or imprecise information were excluded. 
For this reason, only 701 patient’s files collected from 6 PHC 
were used for the analysis. For information, no ethical 
approval was required for this study. 

Statistical Analysis 
The data were inserted in a spreadsheet and analyzed 

using Epi InfoTM software version 7.2 [17]. Categorical 
variables are described by absolute and relative frequency, 
and continuous variables by the mean and standard 
deviation. The Wilson score method was adopted for 
calculating 95% confidence intervals of the proportions. 

The variables considered for the study, which can be 
associated with asthma control levels are determined by the 
proportional odds model for ordinal logistic regression using 
R software [18]. 

RESULTS 
The asthma control records reveal that 135 (19.26%) and 

566 (80.74%) of patients had respectively controlled and 
uncontrolled asthma symptoms (Table 1). Due to the 
imprecise medicament information prescribed to patients 
we excluded the treatment variable in this study. 

Characteristics of Patients with Asthma 
Distribution of PHC-reported asthma cases by 

variables 
From 2013 to 2019, there were an irregularity in the 

number of cases reported at each PHC. In 2018 and 2019, the 
reported cases represent approximately 2/3 of all cases 
(66.06%) (Table 1). 

In fact, the evolution of the cases reported to each PHC 
over the years indicates inexistence of a common model 
(Table 2). For PHC1, from 2013 to 2017 there was an 
increasing number of cases with a peak in 2017, while for the 
period 2017-2019 there was a decreasing number of cases. 
For PHC4, from 2014 to 2016 there was a decreasing trend 
(peak in 2014), a slight increase for the period 2016-2017, 
and a strong increase for the period 2017-2018. For PHC5, 
from 2013 to 2015 there was an increasing number of cases 
(peak in 2015), while the reported cases were very few for the 
period 2015-2018. Furthermore, the asthma prevalence for 
the period 2013-2019 is between 0.01% and 0.11% (Table 2). 

Also, the proportion of female cases is 63% compared to 
male cases which represent 37%. The gender ratio of females 
to males is 1.7. It has been found that for all four age groups 
distributed by quartile, the proportion of female cases is 
higher than males.  

Moreover, the mean age is 43 year with a range of 3 to 94 
years, where the standard deviation is 19 years and the mode 
is 59 year. The average age by gender is 43 and 44 for females 
and males, respectively. This difference is not statically 
significant. However, the average ages per PHC and asthma 
control are statistically different (Table 3). 
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Table 1. Distribution of asthma cases reported by PHCs according to the variables in the study 

Variable / modalities 
Absolute frequency (relative frequency in %) 

n = 701 
LCL-UCL (*) 

Wilson 95% 
Year   
 2013 17 (2.43) 1.52-3.58 
 2014 77 (10.98) 8.88-13.52 
 2015 66 (9.42) 7.47-11.80 
 2016 20 (2.85) 1.85-4.37 
 2017 58 (8.27) 6.45-10.55 
 2018 349 (49.79) 46.10-53.48 
 2019 114 (16.26) 13.72-19.18 
PHC**   
 PHC1 61 (8.70) 6.83-11.02 
 PHC2 42 (5.99) 4.46-8.00 
 PHC3 31 (4.42) 3.13-6.21 
 PHC4 145 (20.68) 17.85-23.84 
 PHC5 76 (10.84) 8.75-13.36 
 PHC6 346 (49.36) 45.67-53.05 
Gender   
 Female 443 (63.02) 59.59-66.68 
 Male 258 (36.80) 33.32-40.44 
Age (years)   

 3-28 
179 (25.53) 

F : 107 (58.78), M : 72 (40.22) 
22.45-28.89 

 29 - 44 
173 (24.68) 

F : 121 (69.94), M : 52 (30.06) 
21.63-28.00 

 45-58 
174 (24.82) 

F : 111 (63.79), M : 63 (36.21) 
21.77-28.15 

 59-94 
175 (24.96) 

F : 104 (59.43), M : 71 (40.57) 
21.90-28.30 

First consultation   
 1st trimester 318 (45.36) 41.71-49.06 
 2nd trimester 100 (14.27) 11.87-17.05 
 3rd trimester 106 (15.12) 12.66-17.96 
 4th trimester 177 (25.25) 22.17-28.59 
Asthma control   
 Controlled 135 (19.26) 16.51-22.34 
 Uncontrolled 566 (80.74) 77.66-83.49 
* LCL : Lower Confidence Limits , UCL : Upper Confidence Limits 
**: PHC1: Bensargao, PHC2: Bouargane, PHC3: Essalam, PHC4: Ihchach, PHC5: Talborjt, PHC6: CDTMR 
 

Table 2. Evolution by year of reported cases of asthma by PHCs and asthma prevalence, Agadir, Morocco, n = 701, 2013-2019 

PHC/année 2013 2014 2015 2016 2017 2018 2019 Total 

PHC1 3 10 5 0 36 7 0 61 

PHC2 0 0 0 0 0 42 0 42 

PHC3 0 0 0 0 0 17 14 31 

PHC4 0 46 27 17 19 36 0 145 

PHC5 14 21 34 3 3 1 0 16 

PHC6 0 0 0 0 0 246 100 346 

Total 17 77 66 20 58 349 114 701 

Prévalence% 0.01 0.02 0.02 0.01 0.02 0.11 0.03 - 
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We noted that all cases reported were mainly for the first 
consultation in the first three months of the year (45.36%). 

Variables Associated with Asthma Control 
The dependent variable is asthma control which grouped 

into uncontrolled or controlled. Gender, age, and PHC of 
control were considered as predictors. The location variable 
not considered in the analysis due to the patient’s address 
recorded is not precise and the patients may be treated at 
another center far away from their residence. 

Table 4 shows the obtained results from the single degree 
of freedom contingency table by considering asthma control 
as outcome variable and gender, age and PHC as exposure 
variables. 

Asthma control seems to be more observed for males 
than females (OR: 1.28; 95% CI [0.87; 1.87]), which it is not 
statistically significant. The asthma control is also more 
observed in patients aged 29 to 44 year (OR: 2.3; 95% CI 
[1.54; 3.44], p < 0.001) and in patients aged less than 29 year, 
but it is not significant for the latter ones (OR: 1.08; 95% CI 
[0.7; 1.65]). 

Patients who were managed at the PHC1 and PHC2 
appeared to have optimal asthma symptom control, with 
(OR: 21.06; 95% CI [11.13; 39.85], p < 0.001) and (OR: 13.19; 
95% CI [6.54; 29.54], p < 0.001), respectively. 

Multivariate Analysis 
The proportional odds model of the ordinal logistic 

regression determines the factors associated with levels of 
asthma control. This model estimates a single odds ratio that 

Table 3. Means of age cross-tabulate by gender, PHC and control, and p-value Kruskal-Wallis Test, n =701, Agadir, Morocco, 2013-2019 

 Nombre Mean Variance Standard 
deviation 

Kruskal-Wallis Test 
p-value 

Age * gender     0.6230 

 F 443 42.97 341.9 18.49  

 M 258 43.81 421.76 20.54  

Age * PHC     0.0001* 

 PHC1 61 40.72 214.67 14.65  

 PHC2 42 32.26 270.73 16.45  

 PHC3 31 37.39 246.91 15.71  

 PHC4 145 39.02 451.01 21.24  

 PHC5 76 35.97 335.07 18.3  

 PHC6 346 48.99 329.39 18.15  

Age * Control     0.0010* 

 Controlled 135 38.8 239.03 15.46  

 Uncontrolled 566 44.35 396.89 19.92  
 

Table 4. Asthma control association measures with gender, age, and PHC variables as exposure factors, n = 701, Agadir, Morocco, 2013 
- 2019 

 Unadjusted OR 95% CI Statistical Test X² 
Corrected p-value 

Gender     

 Female 0.7829 0.5337-1.1484 1.3332 0.2482 

 Male 1.2774 0.8708-1.8737 1.3332 0.2482 

Age (years)     

 3-28 1.0757 0.7025-1.6469 0.0510 0.8214 

 29-44 2.3041 1.5434-3.4396 16.3181 <0.001 

 45-58 0.9952 0.6034-1.5086 0.0000 <0.001 

 59-94 0.2911 0.1625-0.5212 18.0579 <0.001 

PHC*     

 PHC1 21.0584 11.1287-39.8480 139.653 <0.001 

 PHC2 13.1905 6.5422-29.5947 74.6733 <0.001 

 PHC4 0.9492 0.5944-1.5155 0.0101 0.9200 
*: An expected cell count is < 5 for PHC3, PHC5 & PHC6. X² may not be valid. 
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gives the risk of moving from uncontrolled to controlled 
asthma (Table 5). 

The gender variable is statistically associated with 
controlled asthma whatever the age and eventual access to 
the same PHC. The level of control decreases by about 40%, 
independently of age and PHC, for females. This control is 
also associated with the PHC of consultation and control. 

DISCUSSION 
In this study, we identify some characteristics of asthma 

cases and its control in the population of Agadir city. The 
results indicate a spatial and temporal variation of the 
reported cases during the period from 2013 to 2019, which 
may be due, at first glance, to an increase in cases, whereas it 
seems to be a problem of reporting, traceability, geographical 
accessibility, and availability of medication [19]. At the 
national level, this variability was observed by region and by 
zone [19]. 

Moreover, the 2/3 of the reported cases are for the years 
2018 and 2019. A half of the cases are reported by PHC6, 
which may due to the decision of the local authority that 
demands from asthmatic patients to be treated at the PHC6 
center since 2018. 

The estimated prevalence from 2013 to 2019 is between 
0.02% and 0.11%, which is much lower than that recorded at 
the regional level (about 2.4%) [19], and at the national level 
and compared to other cities [11,12,14,15,20, 21]. 

These results show an indicative comparison and cannot 
be accepted, since the estimation of the prevalence in Agadir 
is based only on 6 PHCs while the other PHCs are excluded 
from the study, due to lack of traceability or imprecision of 
data. Besides, there are a high probability that several cases 
will present themselves to private-sector health services 

without being reported to the public sector. It is also 
important to note that the prevalence in other cities is 
calculated based on cases identified only in hospital centers 
(emergency services, respiratory and allergic diseases). 

It must be noted that more studies are needed to 
understand the real prevalence and the actual numbers of 
asthma patients at the national scale [22]. 

Cases by gender are similar in proportion to the 
AIRMAG study [15]. The most affected age group depends 
on each PHC, where the average age is 43 year, which it is 
similar to the regional average age [19] and higher compared 
to the national average age [23]. 

Among all recorded cases, the first visit to the PHCs was 
in the first trimester (45.36%), which may generally be 
explained by meteorological conditions, climate change and 
pollen exposure [4,24]. 

Uncontrolled asthma is estimated at 80%, higher than the 
national level (56.3%) [23]. This high rate may be explained 
by sub-optimal adherence to treatment [25,26]. It can be 
stated that these asthmatics only come to the PHCs in case of 
complications and to get free drugs. Asthma control by 
PHCs physicians is therefore not optimal [19]. Probably 
attributed to insufficient therapeutic education, which is an 
important factor in ensuring optimal control [27], or the 
caregivers’ level of knowledge [28]. 

In addition, the preliminary diagnostic process was 
incomplete [29] and the treatment of asthma was not 
considered to be in line with the GINA recommendations, 
mainly due to inaccessibility to treatment [30]. 

Our study showed that asthma control is associated with 
the gender variable: females control their asthma more than 
males. This control also depends on the PHC of control. 

Table 5. Asthma control by age, gender, and PHC variables by multiple logistic regression models 

 Estimate z value Pr (>|z|) 
Exp(coefficients) Ϯ 

=OR 
Pr (>Chi) 

(Intercept) 0.9561 2.011 0.0443* 20.6014  

Age 0.0098 1.157 0.2471 1.0098 0.2449 

Gender (reference=Male) -0.4535 -1.101 0.0271* 0.6354 0.2631 

PHC (reference=PHC1)     <0.001** 

 PHC2 0.0738 0.140 0.8889 1.0767 - 

 PHC3 19.450 0.006 0.9951 <0 - 

 PHC4 -20.7380 -7.206 <0.001** 0.0650 - 

 PHC5 -20.1700 -0.011 0.9914 <0 - 

 PHC6 -20.1860 -0.023 0.9816 <0 - 

Dependent variable: Asthma Control. 
Predictors: age, gender, and PHC. 
Valid model: the condition of at least 5 to 10 events per predictor variable is verified. 
*: signification at 0.05. 
**: signification at 0.01. 
Ϯ: exponential of estimators 
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Other factors may also be responsible for the under-
control of asthma such as adverse drug effects [31]. Also, the 
level of education, perceptions of asthma, and the frequency 
of medical consultations [23]. In addition, to not taking 
medication in the absence of symptoms, poor inhalation 
technique, and the high cost of medications [32]. 

The current study is a retrospective analysis and has some 
limitations. Indeed, information bias is possible, and many 
of the recorded variables of the patient are imprecise, 
incomplete and in most cases not recorded. Another 
limitation is the absence of similar research in similar PHCs. 

The obtained results can be used as tool to better 
understand the epidemiological situation of asthma in 
Agadir city. However, to fully exploit these results, it is 
proposed to study emergency department use of asthma 
attacks and to investigate the correlation between asthma 
attacks and other environmental factors. 

CONCLUSION 
The results of the study suggest that reported cases of 

asthma in PHC are varied in time and space. This variability 
is also seen in asthma control, which is associated with 
gender and PHC of treatment. Improving the knowledge and 
management of patients with asthma is the most important 
issue we can recommend for adherence to treatment and 
control of this disease. 
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OR: Odds Ratio; GINA: Global INitiative of Asthma; 
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