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Conclusion: This study showed a high rate of uncontrolled asthma in three tertiary hospitals in Khartoum.
Factors associated with uncontrolled asthma may be considered as targets for future intervention strategies.

Keywords: Asthma, Chronic respiratory disease, Asthma control, Middle East and North Africa, Low- and
middle-income countries

INTRODUCTION

Asthma constitutes a significant public health problem and its burden is high in both developed and
developing countries. Recent estimates suggest that 358 million people globally have asthma and the
prevalence has increased by 12.6% in 2015 compared to 1990.!" There will be an additional 100 million
people with asthma by 2025, mostly due to the projected increase in urban population. In Khartoum,
the capital of Sudan, asthma prevalence ranged from 12.5% in children® to 10.8% in adults.”

In most European countries, asthma-related hospitalizations recently declined, with an over
two-fold reduction in some countries.! While in Sudan, asthma is the fifth-highest cause of
hospitalizations after pneumonia, malaria, diarrheal diseases, and diabetes.® In addition, general
hospitals have witnessed a dramatic increase in the number of emergency room (ER) visits by
asthma patients in previous years.[
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Asthma morbidity is high in low-and middle-income
countries (LMICs) since most patients have poor or limited
access to healthcare and essential medicines.”” Most of the
asthma patients seen in general practice have uncontrolled
symptoms and poor knowledge and skills in asthma
management, medication use, and inhaler technique.®™ Poor
asthma control is related to increased morbidity, healthcare
utilization, healthcare costs, and mortality. Poor awareness
and knowledge about asthma guidelines, suboptimal
infrastructure, and diagnostic facilities™ as well as non-
availability and high cost of asthma medications are among
the health system factors that are associated with poor
asthma control in LMICs.!"! Patient-related factors such as
sociodemographics, asthma education, active and passive
smoking,!""'? adherence to medications and follow-up visits,
and personal beliefs regarding asthma may influence asthma
control.

In Sudan, despite the local adaptation of international
guidelines and piloting asthma standard case management
(SCM) proposed by the International Union against
Tuberculosis and Lung Diseases (The UNION) which
substantially reduced symptoms severity, ER visits, and
hospitalizations,'® a recent study reported that the majority
of asthma patients (58%) seen at referred clinics in Khartoum
were not receiving medications as recommended by the
international asthma guidelines.™™

Asthma control data from LMICs are scarce, and it is difficult
to generalize data obtained in other parts of the world to
specific ethnic and social contexts. Nevertheless, there
is reasonable information on the level of asthma control
from several countries in the Middle East and North Africa
(MENA), but data from Sudan are lacking and the factors
associated with asthma control are not well studied.

We conducted a study to determine the level of asthma
control among patients attending tertiary hospitals in
Khartoum and to identify the factors which may influence
asthma control.

MATERIALS AND METHODS
Setting

The present study was conducted at the outpatient clinics
of three main tertiary hospitals (Ibrahim Malik, Khartoum
North, and Omdurman) in Khartoum. Khartoum is the most
populated state, with a population of eight million people
approximately.’! The population is a mixture of all Sudanese
tribes and ethnic groups. Khartoum is geographically divided
into three regions, namely Khartoum, Khartoum-North,
and Omdurman. Health services are available in private and
governmental forms. Apart from the private sector, there
are 48 governmental hospitals, 236 health centers, and 146
dispensaries.”!

Design and aims

This was a cross-sectional hospital-based study in which
all asthmatics presenting at the outpatient clinics were
sequentially included to identify the level of asthma control
and associated factors.

Population

All potential asthma patients were recruited from the three
randomly selected healthcare facilities between March
and June 2018. Patients had to be aged 218 years, reported
to have a physician diagnosis of asthma clinically or by
lung function testing, and have been prescribed asthma
medications. Patients were excluded if they had attended
the clinic for <3 months, or had been diagnosed with
chronic pulmonary diseases other than asthma such as
chronic obstructive pulmonary disease, emphysema, chronic
bronchitis, bronchiectasis, or did not have complete data on
questionnaires. Recruitment continued in this way until the
desired sample was met.

Data collection

Data were collected using a structured interviewer-
administered questionnaire which includes the patients
sociodemographic information and patient-related factors
such as duration of asthma symptoms, number of ER visits
and hospitalizations, asthma medications, adherence to
medications (assessed by answering to; How often do you use
your medication as prescribed?) and adherence to follow-
ups visits (assessed by answering to; Have you been asked to
come for follow up visit in the past 12 months, if yes how
often do you come for follow-up?), and receiving training on
inhalation technique (answered yes or no to; Have you had
any inhaler technique training?).

Assessment of asthma control

Asthma control was assessed using a validated tool, the
asthma control test (ACT)." The ACT is a self-completed
questionnaire comprising five questions that assess activity
limitation, shortness of breath, nighttime symptoms, use of
rescue medication, and patient rating of asthma control over
the previous 4 weeks. The questions are scored from 1 (worst)
to 5 (best), and the ACT score is the sum of the responses,
with a maximum best score of 25. A score of 220 is the optimal
cutoff point of well-controlled asthma over the previous
4 weeks."" A validated, published, and Arabic version of the
ACT"™ was used to assess asthma control for this study.

Data entry and quality control

Before the study commencement, questionnaires were
pretested in five asthma patients from each facility and
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changes were made as appropriate. The interviewers were
trained in the questionnaire administration. Data were then
cleaned, corrected for completeness and correctness, double-
entered, and cross-checked. Every patient was given a single
defined code.

Study size

Based on the proportion of patients inadequately receiving
medications (58%) earlier reported in Sudan,!™ the calculated
sample size was 374 participants. This formula was used to
determine the sample size. n = Z’PQ/D? where n = sample
size, Z = 1.96, P = population proportion estimated from
previous study, Q = 100-p, Z = confidence level at 95% (1.96),
and D = desired marginal error (0.05).

Data analysis

Descriptive statistics were used to describe the basic
characteristics of the study participants. Means and standard
deviations (SDs) were calculated for normally distributed
continuous variables, whereas proportions with 95%
confidence intervals (CIs) were calculated for the categorical
variables. The median and the interquartile range (IQR) were
calculated for continuous variables with the asymmetric
distribution. Pearson’s Chi-square test or the Fisher’s
exact test was used to test for associations between each
independent variable and asthma control. Logistic regression
was used to identify factors associated with uncontrolled
asthma (ACT score < 19) and to calculate the odds ratio (OR)
and 95% CI. Univariate analysis was conducted for every
variable alone, and statistically significant results (P < 0.05)
were then included together in the multivariate model. The
data were processed and analyzed by the Statistical Package
for the Social Sciences software (SPSS, version 20, IBM,
Armonk, NY, USA).

Ethics statement

The study was approved by the National Research Ethics
Review Committee at the Ministry of Health, Khartoum
Sudan (Serial Number; KMOH-REC-2-2020) and the
Institutional Review Board at Alneelain University,
Khartoum, Sudan. All participants were given information
about the study and provided written informed consent.

RESULTS
Participants

Of 394 potential asthma patients approached at the
outpatient’s clinics of the three hospitals, only 374 (94.92%)
gave consent and completed the questionnaires. Seven
participants were excluded from the study because their
asthma diagnosis was not previously confirmed by a

physician. Another five participants were excluded from the
analysis because they had incomplete data [Figure 1].

Sociodemographic characteristics

The mean age of the study participants was 40.1 years
(£15.7) and the sex distribution was almost equal with 53.9%
females. More than half of the participants (55.2%) were
married and only 24.9% graduated from university. The
majority of participants were of rural origin (56.7%). Most
of the participants were either employed staff or workers
(59.1%) and only 37.8% were health insured.

Clinical profile

The majority of the participants (60.5%) had asthma
symptoms for more than 5 years, with a median of 9 years
(IQR = 3-16). Almost a third (31.5%) had asthma since
childhood and 45.6% had a family history of asthma.
Medications used were mainly inhaled salbutamol (47.8%),
budesonide-fluticasone combination (24.9%), or both
(23.2%). Steroids tablets without prescription were used by
27.1%. Only 43 (11.9%) of the participants had comorbidity,
mainly hypertension in 22 subjects and 4.4% were current
smokers. Patients who had undergone peak flow meter
measurement were 15.7% and those who had been diagnosed
using spirometry were only 12.4%.

394 asthma patients at outpatients’
clinics between March to June 2018

A.

374 patients gave consent and
completed questionnaires

7 patients’ diagnosis not
confirmed by physician

5 patients not having
complete questionnaires

362 asthma patients

\ 4 A4

306 patients with
uncontrolled asthma

56 patients with
controlled asthma

Figure 1: Flow chart of the study sample. Based on asthma control
test (ACT), a score <19 indicated “uncontrolled” asthma and a score
>20 indicated “controlled” asthma.
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Asthma control

Based on the ACT scores, uncontrolled asthma was present
in 306 (84.5%) patients, with a mean ACT score of 13.58
(£3.27) among the uncontrolled compared to 21.57 (£1.17)
in the controlled asthma patients.

Association between sociodemographic characteristics
and asthma control

All the studied variables of the sociodemographic characteristics
were not significantly associated with asthma control [Table 1].

Association between health-related factors and asthma control

Factors associated significantly with asthma control
were; health facility where health care was accessed (P =

<0.001), time to reach health facility (P = 0.01), asthma
duration (P = 0.01), family history of asthma (P = <0.001),
hospitalizations (P = <0.001), previous ICU admission
(P = <0.01), adherence to follow-up visits (P = 0.01),
adherence to medication (P = 0.04), steroid tablets use
without prescription (P = 0.03), avoidance of asthma triggers
(P = 0.01), and receiving inhaler technique training
(P =<0.001) [Table 2].

In the univariate analysis, eight factors were associated with
asthma control; the health facility, time to reach facility,
asthma duration, previous ICU admission, steroids tablets
use without prescription, adherence to follow-up visits,
family history of asthma, and previous inhaler technique
training [Table 3]. In the multivariate analysis, six factors
remained significantly associated with uncontrolled asthma;

Table 1: Associations between sociodemographic characteristics and asthma control.

Asthma control*

Uncontrolled n (%)

Age
18-29 years 95 (84.1)
30-44 97 (82.9)
45-59 63 (81.8)
>60 51(92.7)
Gender
Male 141 (84.4)
Female 165 (84.6)
Marital status
Single 101 (79.5)
Married 177 (88.5)
Divorced 15 (75.0)
Widowed 13 (86.7)
Residence
Urban 136 (86.1)
Rural 170 (83.3)
Education
Illiterate 40 (83.3)
Primary 86 (81.9)
Secondary 103 (86.9)
University-graduate 68 (84.0)
Post-graduate 9 (100.0)
Occupation
Housewife 88 (83.8)
Worker 97 (80.8)
Employee 80 (85.1)
Student 40 (95.2)
Unemployed 1 (100.0)
Household monthly income
<1000 SDP 107 (90.7)
1001-2000 95 (79.2)
2001-3000 78 (84.8)
>3000 26 (81.2)

Total n (%) P-value*
Controlled n (%)

18 (15.9) 113 (100) 0.31
20 (17.1) 117 (100)
14 (18.2) 77 (100)

4(7.3) 55 (100)
26 (15.6) 167 (100) 0.96
30 (15.4) 195 (100)
26 (20.5) 127 (100) 0.10
23 (11.5) 200 (100)

5 (25.0) 20 (100)

2(13.3) 15 (100)
22 (13.9) 158 (100) 0.47
34 (16.7) 202 (100)

8 (16.7) 48 (100) 0.40
19 (18.1) 105 (100)

16 (13.4) 119 (100)

13 (16.0) 81 (100)

0 (0.0) 9 (100)

17 (16.2) 105 (100) 0.27
23(19.2) 120 (100)

14 (14.9) 94 (100)

2(4.8) 42 (100)

0 (0.0) 1(100)

11 (9.3) 118 (100) 0.10
25 (20.8) 120 (100)

14 (15.2) 92 (100)

6 (18.8) 32 (100)

*Based on asthma control test (ACT), a score <19 indicated “uncontrolled” asthma and a score >20 indicated “controlled” asthma, *Pearson’s y test or
Fisher’s exact test were used accordingly, SDP: Sudanese pound, (1 US dollar equivalent to 62 SDP in 2018)
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Table 2: Associations between health-related factors and asthma control.

Asthma control*

Health facility
Ibrahim Malik
Omdurman
Khartoum North
Distance from health facility
<5km
5-10 km
>10 km
Time to reach health facility
<15 min
15-30 min
>30 min
Asthma duration
<2 year
2-5 year
>5 year
Family history of asthma
Yes
No
Smoking
Yes current
Ex-smoker
No never
ER visits
1-3
4-6
>6
Hospitalizations
Non
1-3
>3
ICU or ventilation
Yes
No
Adherence to follow-up visits
Always
Often
Sometimes
Rarely
Never
Adherence to medications
Always
Often
Sometimes
Rarely
Never
Steroids use without prescription
Non
1-3
>3
Asthma triggers avoidance
Always
Often
Sometimes
Rarely
Never
Inhaler technique trained
Yes

No

Uncontrolled n (%)

69 (75.0)
119 (92.2)
118 (83.7)

135 (82.3)
109 (90.8)
62 (79.5)

123 (86.0)
148 (87.6)
35(70.0)

50 (73.5)
61 (81.3)
195 (89.0)

149 (90.3)
157 (79.7)

12 (75.0)
40 (83.3)
254 (85.2)

119 (87.5)
72 (83.7)
115 (82.1)

193 (77.8)
92 (98.9)
21 (100.0)

72 (94.7)
234 (81.8)

66 (95.7)
68 (87.2)
105 (80.2)
42 (85.7)
25 (71.4)

149 (89.8)
53 (79.1)
74 (77.9)
19 (82.6)
11 (100.0)

216 (81.8)
54 (88.5)
36 (97.3)

97 (82.9)
75 (92.6)
105 (79.5)
26 (96.3)
3 (60.0)

259 (88.4)
47 (68.1)

Controlled n (%)

23 (25.0)
10 (7.8)
23 (16.3)

29 (17.7)
11(9.2)
16 (20.5)

20 (14.0)
21(12.4)
15 (30.0)

18 (26.5)
14 (18.7)
24 (11.0)

16 (9.7)
40 (20.3)

4(25.0)
8 (16.7)
44 (14.8)

17 (12.5)
14 (16.3)
25 (17.9)

55 (22.2)
1(1.1)
0 (0.0)

4(5.3)
52(18.2)

3(4.3)
10 (12.8)
26 (19.8)
7 (14.3)
10 (28.6)

17 (10.2)
14 (20.9)
21 (22.1)
4(17.4)
0 (0.0)

48 (18.2)
7 (11.5)
1(2.7)

20 (17.1)
6(7.4)
27 (20.5)
1(3.7)
2 (40.0)

34 (11.6)
22(31.9)

Total n (%)

92 (100)
129 (100)
141 (100)

164 (100)
120 (100)
78 (100)

143 (100)
169 (100)
50 (100)

68 (100.0)
75 (100)
219 (100)

165 (100)
197 (100)

16 (100)
48 (100)
298 (100)

136 (100)
86 (100)
140 (100)

248 (100)
93 (100)
21 (100)

76 (100)
286 (100)

69 (100)
78 (100)
131 (100)
49 (100)
35 (100)

166 (100)
67 (100)
95 (100)
23 (100)
11 (100)

264 (100)
61 (100)
37 (100)

117 (100)
81 (100)
132 (100)
27 (100)
5 (100)

293 (100)
69 (100)

P-value’

<0.001

0.06

0.01

0.01

<0.001

0.53

0.46

<0.001

<0.001

0.01

0.04

0.03

0.01

<0.001

*Based on asthma control test (ACT), a score <19 indicated “uncontrolled” asthma and a score >20 indicated “controlled” asthma, #Pearson’s y* test or

Fisher’s exact test were used accordingly, Km: Kilometer, min: Minutes
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Table 3: Logistic regression model for the risk of uncontrolled asthma.

Factors Unadjusted m OR (95 CI)
Health facility

Khartoum North

Ibrahim Malik 1.71 (0.89-3.27)

Omdurman 0.43 (0.19-0.95)
Time to reach health facility

<15 min

15-30 min 0.87 (0.45-1.68)

>30 min 2.64 (1.22-5.68)
Asthma duration

<2 year

2-5 year 2.92 (1.47-5.81)

>5 year 1.86 (0.91-3.83)
Family history of asthma

No

Yes 0.42 (0.22-0.78)
ICU or Ventilation

No

Yes 4.00 (1.39-11.44)
Adherence to follow-up visits

Always

Often 3.23 (0.85-12.28)

Sometimes 5.45 (1.58-18.71)

Rarely 3.67 (0.89-14.97)

Never 8.80 (2.23-34.62)
Steroid tabs use

Non

1-3 8.00 (1.07-59.79)

>3 4.66 (0.55-39.55)
Inhaler technique trained

No

Yes 0.28 (0.15-0.52)

P-value Adjusted OR (95 CI) P-value
0.11 2.96 (1.27-6.86) 0.01
0.03 0.48 (0.19-1.23) 0.13
0.68 0.80 (0.36-1.73) 0.55
0.01 4.51 (1.68-12.06) <0.001

<0.001 1.94 (0.83-4.51) 0.12
0.09 1.11 (0.47-2.61) 0.81
<0.001 0.45 (0.21-0.95) 0.03
0.01 2.92(0.92-9.23) 0.06
0.08 2.69 (0.66-11.04) 0.17
0.01 5.24 (1.42-19.32) 0.01
0.07 2.47 (0.51-11.79) 0.25
<0.001 5.11(1.12-23.36) 0.03
0.04 9.01 (1.01-79.88) 0.05
0.15 8.45 (0.82-86.89) 0.07
<0.001 0.37 (0.17-0.78) <0.001

Reference group: First in any of the categorical variables, OR: Odds ratio, CI: Confidence interval, Km: Kilometer, min: Minutes, ICU: Intensive care unit

health facility, longer time to reach facility, steroids tablets
use without prescription, non-adherence to follow-up visits,
family history of asthma and previous inhaler technique
training. The health facility where health care was accessed;
patients attending Ibrahim Malik hospital were more likely
to have uncontrolled asthma compared to those attending
Khartoum-North hospital (aOR = 2.96 [1.27-6.86]). Longer
time to reach facility; those who took more than 30 min were
more likely to have uncontrolled asthma than patients who
took <15 min to reach the nearest health facility (aOR = 4.51
[1.68-12.06]). Steroids tablets use without prescription; those
who used steroids were more likely to have uncontrolled
asthma (aOR =9.01 [1.01-79.88]). Non-adherence to follow-
up visits; patients who had never come to follow-up visits
were more likely to have uncontrolled asthma compared
to those who had always come to follow-up (aOR = 5.11
[1.12-23.36]). Family history of asthma; those who had
family history of asthma were less likely to have uncontrolled
asthma compared to those who had not (aOR = 0.45

[0.21-0.95]). Previous inhaler technique training; patients
who had received training on inhaler technique were less
likely to have uncontrolled asthma compared to those who
had not (aOR = 0.37 [0.17-0.78]) [Table 3].

DISCUSSION

In this study from the MENA region, we found a very high
prevalence of uncontrolled asthma (84.5%) among Sudanese
adults attending three tertiary hospitals in Khartoum.
We also found that the health facility, longer time to reach
facility, steroids tablets use, non-adherence to follow-up
visits, not having family history of asthma, and lack of
training on inhaler technique were significantly associated
with uncontrolled asthma.

Globally, several studies have also documented suboptimal
asthma control. In population studies in five European
countries, the prevalence of uncontrolled asthma was
53.5%.[¢! In the United States, 58% of asthma patients have
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uncontrolled asthma.l'”? In Latin America™ and Asia-
Pacific” and Nigeria,® Asthma Insights and Management
surveys reported 93%, 92.4%, and 93.8% of partly-controlled
or uncontrolled asthma in these regions. In the MENA, ="
uncontrolled asthma prevalence ranged from 57.4% to
85.2%, with an overall prevalence of 70.6% in 11 countries.
In other African countries, including Cameroon, DR Congo,
the Maghreb countries, and Ethiopia, studies have reported
uncontrolled asthma prevalence of 42%, 56%, 71.3%, and
85.2%, respectively.?>!

This high prevalence of uncontrolled asthma in our study
may be related to the location of the study in tertiary care
hospitals where patients with more severe diseases are likely
to attend. This high level of uncontrolled asthma may be
linked to the underuse of the recommended prophylactic
medications since only (24.9%) of the patients used them in
this study.

To achieve good outcomes in asthma control, the
GINAP and the UNION,” recommend improving the
quality of services provided to asthma patients through
implementation of asthma guidelines, use of diagnostic
tools such as peak-flow-meter and spirometer, provision of
affordable quality-assured medications, and regular training
of health providers.

We found that the health facility and its available resources
for asthma are associated with uncontrolled asthma. Patients
attending Ibrahim Malik hospital were almost 3 times more
likely to have uncontrolled asthma compared to those attending
Khartoum North hospital (OR = 2.96 [1.27-6.86]). Although
both hospitals are tertiary, however, this could be explained by
that the latter has a specialized asthma emergency room. In
Nigeria, as of many LMICs, health-service factors such as poor
awareness and knowledge among physicians regarding asthma
guidelines, suboptimal infrastructure and diagnostic facilities,
and non-availability and high cost of asthma medications
were associated with poor asthma control.l'®*”! In fact, we
found that the use of diagnostic tools for asthma diagnosis
and management was very low since only 15.7% of patients
had undergone peak flow meter measurement and only 12.4%
were diagnosed for asthma using spirometry. Lung function
assessment is recommended in asthma care and underuse of
these tools has been associated with undertreatment of asthma
and poor asthma control.?*!

Longer time to reach health facility was associated with
asthma control in this study. This is likely to lead to infrequent
follow-up care for asthma as patients are likely to attend only
when they have severe symptoms.”” Previous studies have
also reported that underuse and access to healthcare are
associated with poorer asthma control.”””!

Family history of asthma is a known risk factor for
asthma;% however, its association with asthma control is

not known; some reported that family history of asthma is
not a key factor in asthma control once the guidelines are
followed.’" We found that a family history of asthma is
significantly associated with uncontrolled asthma. This might
be due to those who had a family history of asthma may have
better asthma control knowledge.

In this study, uncontrolled asthma was associated with oral
steroids use without prescription (OR = 9.01 [1.01-79.88]).
This is similar to findings from another study where
uncontrolled asthma was significantly associated with oral
steroid dispensing (OR = 2.6 [1.9-3.5]) even after adjusting
for demographic characteristics.*” The use of oral steroids
without prescription might indicate that these patients were
not on regular controller medication or with a more severe
form of disease and therefore they were experiencing asthma
control difficulties.

We also found in this study, non-adherence to follow-up
is associated with uncontrolled asthma. Similarly, in the
Maghreb, asthma control was associated with the frequency
of physician consultation, with subjects who consulted
less frequently for asthma being better controlled. This
reflected the fact that the majority of study subjects only
consulted their physician in case of exacerbations, with
only one-third of them reporting programmed follow-up
consultations.!

Inhaler technique was associated with asthma control
in this study. This finding is consistent with reports from
several studies. A study conducted in Saudi Arabia revealed
that improper use of asthma inhaler was associated with
uncontrolled asthma.'!! Similarly, reports from Ethiopia®!
and Nigeria®! showed that incorrect inhaler technique was
associated with uncontrolled asthma with an OR of 2.5
(1.26-4.98) and 18.9 (2.3-155.6), respectively. Improper
use of inhalers might possibly lead to a reduction in
drug delivery and drug effectiveness and consequently
contributes to uncontrolled asthma found among these
patients.

One of the strengths of our study is that this is the first report
of the level of asthma control and its associated factors from
Sudan, adding data to the wider MENA region. The cross-
sectional nature of the study brings with it its limitation,
including that the associations do not imply causality.
As patients were selected on the basis of self-report, this
may have resulted in selection bias. Moreover, patients
were recruited from outpatient’s clinics and this may have
increased the prevalence of uncontrolled asthma reported in
this study. Recall bias may have also influenced the responses
provided by the patients with uncontrolled asthma compared
to those with controlled asthma to some events such as
their adherence to follow-up visits and steroids tablets use.
Moreover, the number of participants with controlled asthma
was small and made some associations difficult to establish
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or to interpret. Although we have recruited patients from
all over Khartoum state, exclusion of the other healthcare
facilities, including the private and military hospitals, would
limit the generalizability of the results. Nevertheless, the
study has the merit of reporting the level of asthma control
and its associated factors among Sudanese patients attending
tertiary care hospitals. These findings, coupled with further
research including different care levels, will enable tailoring
targeted management interventions.

CONCLUSION

The level of asthma control reported in this study is very
low despite the possibility of applying proven, cost-effective
interventions in LMICs, particularly asthma SCM.[**%! Qur
study adds important new data on the factors associated with
asthma control among Sudanese patients attending these
tertiary care hospitals. Our finding highlights the need for an
integrated approach to asthma management where patient’s
knowledge about asthma control, including the need for
adherence to medication, adherence to follow-up visits, and
inhaler technique training, is prioritized.
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