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The study was conducted to evaluate the effectiveness of an asthma educational

program for asthma control, asthma self-management, asthma knowledge, and patient

activation. The study analyzes different demographic variables with the purpose of

investigating which asthma patients performed better than others. Based on these

demographic characteristics, the study provides several recommendations for various

stakeholders. The study is based on a positivist approach since its purpose is to

investigate the consequences of an asthma educational program with a view to

generalizing the results to a larger population. The study targets public and private

hospitals which have applied the asthma educational program in collaboration with

the Saudi Initiative for Asthma (SINA). Multiple questionnaires were deployed 263 valid

responses were received from patients of public and private hospitals using online

and offline data collection method. Several parametric and non-parametric tests were

carried out in terms of data analysis. The results reveal that patients in the intervention

group obtained high scores and were therefore more knowledgeable and able to control

their asthma compared to the control group. Overall, patients in the intervention group

performed better in terms of asthma control, asthma self-management and knowledge

and awareness. There was a high level of patient activation in this group. In the context of

demographic features, it was found that patients who are married and are undergraduate

degree holders in employment scored high compared to patients who were young,

single, post-graduate degree holders that were mainly self-employed. The results of this

study can guide policy makers, SINA authorities, and hospitals as to which demographic

category of asthma patients require immediate attention. The significance of asthma

educational programmes has increased especially through social media platforms as the

number of adult patients continues to increase day by day.

Keywords: education, gender, social media, government, public health, public policy

INTRODUCTION

Asthma is recognized as a major non-communicable disease, and there are over 235 million
asthma patients across the world (1). The WHO report highlights that ∼40 million asthma
patients died in 2015 (1). The majority of these patients belong to Arab countries because
the health professionals are limited in these nations compared to the number of asthma
patients (2–4). Similarly, the numbers of asthma patients are increasing as hospitals are unable
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to manage them because of limited specialized doctors and staff
(3, 5). Approximately 76.7% of asthma patients have expereinced
severe asthma attacks in the Kingdom of Saudi Arabia (KSA) (6).
Out of 76.7% asthma pateints, 61.6% have visited an emergency
department where there are limited numbers of specialized
doctors and staff (6). It is found that the percentage of asthma
patients has increased from 11.3 to 18.2% in the KSA (7).
In this situation, it is important to understand the role and
nature of asthma educational programmes, especially in the
local and cultural context of KSA. A systematic literature review
highlights that the scope of asthma educational programmes.
Their numbers have also increased, especially in those countries
where there are more asthma patients, more unscheduled patient
visits, limited levels of information, and limited numbers of
specialized doctors and staff (8–10).

The KSA health care system faces many challenges which
have increased the issues for patients with chronic diseases
(11, 12). For example, there are lower numbers of allergists,
registered respiratory therapists, specialized respiratory nurses,
and pharmacists (6, 12, 13). Therefore, the number of emergency
and scheduled visits of asthma patients has increased in KSA
hospitals (11, 12). A recent study documented that the percentage
of asthma patients has also increased (i.e., 11.3–18.2%) in KSA
hospitals (7). Recent studies reveal that the number of asthma
educational programmes are very limited, and the number of
emergency and scheduled visits of asthma patients have also
increased in KSA hospitals (7, 14, 15). The KSA government,
NGOs, and public hospitals have failed to invest in asthma
educational programmes. Therefore, the number of unscheduled
visits of asthma patients to hospitals has significantly increased
over recent years (7, 11).

The number of allergists, radiologists, pharmacists, and
specialized respiratory nurses are very low so patients are
unable to make appointments and find it difficult to properly
and in a timely manner with health professionals. This has
created a critical situation (12, 13, 16). Most KSA hospitals have
under-qualified staff, and they are therefore increasingly more
dependent on foreign workers who command higher salaries.
However, their numbers are also very low, at a time when the
number of asthma patients is increasing all over the world (14,
15). It is clear that KSA hospitals and theMinistry of Health must
now prepare a digital database to record chronic patient so that
they can establish how to manage the sufferers of such diseases.
It is now essential that the Saudi health department begins to
play a more central role to ensure that all asthma patients can
receive more support and lead healthy lives. Community and
social support are not very active when it comes to asthma
awareness and management. Indeed, SINA is trying to develop
awareness, but the majority of patients are not aware of the role
and functions of SINA in the context of Asthma control (12, 17).

The existing literature indicates some of the benefits of asthma
educational programmes with respect to patient asthma control
(18–20). The major aim of this study is to investigate asthma
educational programmes as a means to improve the quality

Abbreviations: SINA, Saudi initiative for asthma; KAS, Kingdom of Saudi Arabia;
WHO, World Health Organization; MOH, Saudi Ministry of Health.

of life of sufferers, and to improve medication compliance,
asthma knowledge, and patient motivation. These factors can
prove helpful in minimizing the numbers of scheduled and
unscheduled visits to hospitals. However, many studies of
asthma educational programmes have failed to provide relevant
information related to what improvements have been achieved
with respect to asthma self-management, asthma control, and the
quality of life of patients (21–23). Some educational programmes
have been unable to bring about any improvements to patients
with respect to asthma knowledge (24, 25). Indeed, the actual
causes of why patients have limited knowledge even after
the delivery of asthma educational programmes are not yet
understood (24, 25).

Surprisingly, most existing studies point to high levels of
frustration with respect to the intentions and motivations of
patients (26–28). Such studies could provide insights about the
significance of the age, marital status, gender, and educational
level of asthma patients, and the extent to which these influence
asthma self-management, patient activation, asthma control, and
asthma knowledge (5, 11, 29). Therefore, the present study
aims to address this gap by investigating and understanding
the influence of demographics descriptors on the outcomes
of asthma educational programmes in KSA. Although many
studies have explained the role and importance of SINA asthma
educational programme in KSA (5, 29, 30), there is no evidence
about how these educational programmes influence patients in
both intervention and control groups. The present study aims
to address that research gap in order to highlight how asthma
educational programmes influence asthma self-management,
patient activation, asthma control, and asthma knowledge in
KSA. The purpose of the study is to enhance the level of
understanding about how SINA and other stakeholders in the
health sector can improve the health of asthma patients by
arranging educational programmes in KSA.

LITERATURE REVIEW

Most literature in this area focuses on developed countries which
have supportive cultures, high levels of asthma awareness and
knowledge in social communities, and plenty of specialist staff.
Such countries have more asthma educational programmes, and
they use technology (31–34). It is unlikely that all cultures,
societies, and communities are equal in terms of their asthma
knowledge, awareness, healthcare facilities, and in terms of the
environmental challenges they face (5, 16, 30). For example, some
studies conducted in developing countries indicate there are low
numbers of asthma patients, few emergency visits to hospitals,
more educational programmes, and limited environmental issues
such as hot weather and frequent dust storms which subsequently
drive-up rates of allergies (5, 29, 35). Conversely, there are a
high number of patients, and limited educational programmes.
Patient knowledge about asthma in Arab countries (e.g., Saud
Arabia, Oman, Egypt, and Jordan Qatar) is poor (5, 29, 30).
And knowledge and awareness about asthma symptoms as well
as support from health professionals is very limited in Arab
countries (5, 29, 30).
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FIGURE 1 | Important contextual factors for Asthma educational programme (Developed by the author).

Self-efficacy has been acknowledged through learning theory
for over three decades (36). It has long been regarded as
a component of social cognitive theory that emerges within
behavioral programmes. Enhanced self-efficacy is related to
improvements in minimizing asthmatic attacks. It also creates
enhanced levels of physical activity, and medication adherence
(37). Self-efficacy is considered a key feature of effective
symptom management in patients with chronic disease (38).
It is highly correlated with the overall functioning of patients
who find themselves hospitalized (39). The approach also drives
improvement in life standards (40), and improves the 5-year
rate of survival amongst patients of chronic disease. Self-efficacy
denotes a person’s confidence in managing their chronic disease.
The key to self-efficacy is confidence so that the patient feels
confident enough in dealing with their disease to take medicines
on time. Using this approach, they are more likely to make
lifestyle changes to better manage the disease (41). Other research
has found that higher self-efficacy rates have a positive effect on
blood sugar and blood pressure (42). Increased self-efficacy also
results in reduced hospitalization rates, enhanced life quality and
positive results for health. In contrast, patients who have low
levels of self-efficacy fail to maintain their physical exercise levels
upon completion of a respiratory rehabilitation program (43).
Self-efficacy skills lead to lifestyle improvements and also enable
patients to better monitor their illnesses (43, 44).

There are some contextual factors that also need to
be considered in developing self-management educational
programmes for the patient (45). These factors included the
patient characteristics and health care setting as shown in
Figures 1, 2 below. Similarly, the contextual factors can be
considered as the most important attributes of patient activation

(46). The environment where patients obtain healthcare is one
such contextual factor. There are two kinds of contextual factors:
community characteristics and the sites that are the common
sources of healthcare (46). Common sources of healthcare,
such as hospital emergency departments or surgeries reflect an
association between patients and physicians, and this has been
shown to strongly influence patient activation.

The extent of literature has highlighted that few KSA hospitals
offer high quality health services for asthma patients. Whereas,
the majority of hospitals in rural areas receive a high number
of asthma patients (11, 12, 47). Furthermore, a number of
studies have revealed that KSA rural areas experience high
rates of allergies and sandstorms. They have higher populations
of smokers, hotter weather and limited sports and exercise
opportunities. They consume more dairy items and have low
awareness about asthma symptoms and the consequences of
asthma (11, 12, 47). A recent study highlighted that the number
of adult asthma patients is very high. Therefore, the number
of asthma patient deaths have increased across the KSA (17).
Similarly, other studies have found that the number of asthma
patients are very high compared to health professionals, health
facilities, and asthma educational programmes in KSA (13, 15,
16). The existing literature reveals that many patients have
attended and have been admitted to KSA hospitals. However,
there are limited performance checks and directions for staff
(48). Few asthma patients have complained about the poor
performance of KSA hospital staff (12, 47). Some asthma patients
have found that nurses work very long hours and this impacts
on their attention spans, and ability to care for patients (6, 13).
This study has been developed based on the following theoretical
framework that emerged based on the above literature.
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FIGURE 2 | Theoretical framework. QOL, quality of life; ED, emergency department (Developed by the author).

FIGURE 3 | Applies Bandura’s social cognitive theory in the context of an asthma education program (Developed by the author).

A number of studies have been conducted in KSA, but
none of these has identified the extent to which adult asthma
patients are motivated to control their asthma without any
support (11, 12, 47). It has been found that there are no
positive outcomes from asthma educational programmes with
respect to reducing emergency visits to hospitals (28, 32, 49).
The findings of a recent study revealed that asthma educational
programmes decrease the use of inhalers. However, the authors
did not reveal how many patients stopped using an inhaler
and they did not examine the different techniques they adopted
to control their asthma (50). Many studies have examined
emergency visits following exposure to education (11, 12, 15).
It has been observed that, after the effective delivery of Asthma
educational programmes, unscheduled or average emergency

patient visits to hospital decrease for all patients (11, 12, 15).
It is reported no difference following education, and this study
intends to investigate the research questions and hypotheses
below (49).

Research Question 1: Is there a significant difference between
demographic categories (sex, age, marital status, education,
and employment status) in terms of the study variables
(Control, Self-Management, Knowledge, and Activation) across
program stages?

In order to answer this question (Figure 3), the following
hypotheses should be statistically tested.

- H1a: There is no significant difference between males

and females in terms of the study variables (Control,
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Self-Management, Knowledge, and Activation) across
program stages.

- H1b: There is no significant difference between age groups
in terms of the study variables (Control, Self-Management,
Knowledge, and Activation) across program stages.

- H1c: There is no significant difference between single and
married patients in terms of the study variables (Control,
Self-Management, Knowledge, and Activation) across
program stages.

- H1d: There is no significant difference between education
categories in terms of the study variables (Control,
Self-Management, Knowledge, and Activation) across
program stages.

- H1e: There is no significant difference between employment
status categories in terms of the study variables (Control,
Self-Management, Knowledge, and Activation) across
program stages.

Research Question 2: Is there a significant difference between
the three stages of the programme: pre-test, post-test I, and
post-test II in terms of the study variables: asthma Control,
Self-Management, Knowledge, and Activation?

- Hypothesis H2a: There is no significant difference between
the three stages of the programme: pre-test, post-test I, and
post-test II in terms of study variables: asthma Control, Self-
Management, Knowledge, and Activation.

Research Question 3: Is there a significant difference between
patient activation levels in terms of the study variables across
programme stages?

- Hypothesis H3a: There is no significant difference between
patient activation levels in terms of the study variables across
the programme stages?

RESEARCH METHODOLOGY

Understanding the various methodological, epistemological, and
ontological dispositions can offer some justification for the
selection of a research approach and paradigm. The current
study is based on the assumptions of the positivist approach.
Based on that approach, the researcher believes that reality
is objective, and knowledge may be tested and verified. The
outcomes of asthma educational programmes (i.e., patient
motivation for asthma self-management, knowledge to control
the asthma, and self-determination for patient activation) may
vary from patient to patient. It may also vary between developed
and developing countries, and between western and Arabic
cultures. For example, a number of studies have highlighted that
asthma programmes are very limited, and their outcomes in
terms of motivation, patient activation, and asthma knowledge
are particularly limited, especially in Arab countries (1, 6,
13). Previous, well-known studies have been performed in
developed nations where there are high levels of social support,
more health professionals and advanced levels of facilities,
these nations also have greater awareness and knowledge in
social communities about asthma. There is more government

TABLE 1 | Inclusion criteria.

Inclusion criteria

• Patients diagnosed with any type of asthma with or without co-morbidities.

• Those who are resident in KSA for the duration of the study.

• Aged 18 years or over.

• Able to attend the education program.

• Able to speak and understand English.

Exclusion criteria

• Diagnosed but not resident in KSA.

• Those unable to commit to completing the whole of the education program.

• Those who are not able to understand or self-care their asthma.

support and better planning, and the educational programmes
on the self-management of chronic diseases are advanced
(9, 51). This study aims to determine the effectiveness of
asthma educational programmes with respect to asthma self-
management, knowledge of how to control the asthma, and the
underlying motivation begin patient activation.

POPULATION AND SAMPLING

For this study, the researcher has targeted hospitals in which
Saudi initiatives for asthma (SINA) have been conducted. These
include both public and private sector hospitals such as “Jeddah
national hospital, King Abdul-Aziz hospital, Jeddah clinic
hospital, Jazan general hospital, and the Saudi German hospital
in Jeddah.” The author of this study has served in many hospitals
as a health professional, and he therefore has strong social
connections which proved helpful in gaining access to people
and data. The study used the inclusion and exclusion criteria
identified below in terms of selecting respondents (Table 1).

The researcher has extensive health management work
experience from several hospitals in KSA. The social connections
of the researcher have been especially useful given that the
aim was to collect data about the personal medical histories
of asthma patients. Due to these social connections, it was
easier for the researcher to select a targeted population for the
study. Furthermore, the study uses purposive sampling in order
to collect data from patients who were ready to share their
personal information and experiences about asthma educational
programmes. The present study is cross sectional because it was
subject to limited resources such as time, cost and the availability
of the researcher and respondents (52, 53). Data were collected
from 263 respondents using self-administered questionnaires
(see Table 2).

ETHICAL CONSIDERATIONS

Ethical approval was obtained from the Saudi Ministry of Health
(MOH) prior to the study commencing. It is mandatory for any
person whowishes to perform research, or who requires to collect
personal data from any hospital in the KSA to obtain ethical
approval from the ethics committee of the MOH. Therefore,
before starting the research, an application was presented to the

Frontiers in Public Health | www.frontiersin.org 5 November 2021 | Volume 9 | Article 736203

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Ghaleb Dailah Insights About Asthma Public Activation

TABLE 2 | Descriptive summary of patient activation measurement (PAM).

Questions Pre-test Post-test I Post-test II

Control Intervention Control Intervention Intervention

Mean SD Mean SD Mean SD Mean SD Mean SD

PAM total mean and SD 2.81 0.303 2.75 0.417 2.82 0.338 3.16 0.377 3.62 0.419

SD, standard deviation.

MOH, consisting of a short summary of the target sample and
region. The MOH committee accepted the application for ethical
approval. It was further explained to the participants that, once
they agreed to participate in the study, they were equally free to
withdraw their participation at any time, without any recourse.

DATA COLLECTION AND ANALYSIS
TECHNIQUE

Multiple data collection instruments were adopted to fulfil the
proposed objectives of this study. For example, an asthma
control instrument was adopted from a previous study (54)
and used in this study. This tool consists of a five-point Likert
scale. As such, a number of asthma self-management, asthma
knowledge and patient activation instruments were adopted from
previous studies (55, 56) and used in this study based on a
five-point Likert scale. These four data collection instruments
(i.e., asthma control test, asthma self-management questionnaire,
and the asthma knowledge) have been individually used in
many previous studies in different countries, and they have
been found to offer high reliability scores (54, 57). Therefore,
the present study uses all of these data collection instruments
with the purpose of determining appropriate asthma educational
programmes for Saudi patients. These instruments have been
checked though a pilot study and found to offer high reliability
scores (i.e., asthma control test: 0.78; asthma self-management:
0.72; asthma knowledge: 0.81, and patient activation: 0.69).
These data collection instruments were subsequently used
to carry out further statistical tests. T-test and analyzes of
variance (ANOVA) were undertaken where data were normally
distributed. Kruskal–Wallis and Post-hoc multiple comparisons
tests tests were performed where the research data were not
normally distributed. Table 3 shows the changes within the
intervention groups across different programme stages based on
the Kruskal–Wallis test.

SAUDI INITIATIVE FOR ASTHMA
EDUCATIONAL PROGRAMME

Studies have shown that patients feel more comfortable learning
about asthma in their local language, and when interacting with
experts. Such experts tend to use words and gestures that are easy
to understand, and which can enhance knowledge. Age, gender,
education, ethnicity, patient perception, patient behavior, patient
motivation, and local culture are some important factors which
can influence patient activation and patient control over asthma

(58, 59). One of the landmark developments for asthma in KSA
was SINA. This was introduced by the Saudi Thoracic Society
(STS) in 2009. The government of KSA implemented various
new SINA strategies to improve asthmatic patients’ health status.
These provide up-to-date guidelines for healthcare workers on
how best to manage patients with asthma (60). These guidelines
provide a clear pathway for the diagnosis and management of
asthma, focusing on the need for education for both nurses and
patients in Saudi Arabia (61). SINA was originally developed
in 2008 by Saudi experts with long outstanding experience
and honorable academic background in their field. While
developing SINA, these experts used local literature and the latest
evidence and knowledge about current KSA settings (62). SINA
placed greater emphasis on understanding clinical presentation,
epidemiology, pathophysiology, and medications.

The SINA consulted the UK and other international materials
before designing the Saudi asthma educational programme.
This asthma educational content was designed in the native
language (Arabic) so that it could increase Saudi patients’
understanding, motivation, activation, and awareness. The
SINA asthma educational content includes written education
materials, basic definitions of asthma, disease management and
control protocols, medication pictures and descriptions, and
demonstrations about the use of inhalers and the role of peak
flow. It includes symptom diaries, advice on environmental
control and trigger, dietary counseling, weight management
advice, smoking cessation guidance, further guidance of the
management of chronic conditions such as heart disease and
hypertension, and medication compliance information. Across a
two-day session, SINA delivers asthma educational programmes
using skype video sessions, Microsoft teams, social media, face
to face lectures, and brochures. The video lectures are shared
on social media accounts of different hospitals so that it can be
accessible for people across the Saudi Arabia as it can enhance
the public engagement and knowledge.

FINDINGS AND ANALYSIS

Simple random sampling was used to select respondents for
intervention and control groups. Based on random sampling,
129 respondents were selected for the intervention group while
134 respondents were selected for the control groups (selected
from offline and online groups equally). These respondents were
consistent across all stages of the pre-test, post-test I, and post-
test II. Approximately 450 questionaries were distributed (offline
and online respondents) to the targeted patients across four
hospitals in the KSA. Some 330 questionnaires were returned,
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TABLE 3 | Change within intervention group across different program stages.

Study variables Descriptive outcomes ANOVA statistics

Pre-test Post-test I Post-test II

Mean SD Mean SD Mean SD F Sig.

Control 15.37 3.650 18.10 3.524 20.19 3.478 28.750 <0.000

Self-management 22.78 13.007 58.57 18.775 82.86 16.897 210.476 <0.000

Knowledge 8.39 2.944 12.10 2.838 14.40 2.426 75.795 <0.000

Patient activation 2.75 0.417 3.16 0.377 3.62 0.419 72.176 <0.000

TABLE 4 | Patients’ demographic features (N = 263).

Control (n =

134)

Intervention

(n = 129)

Total (n in%)

Gender

Female 63 59 0.46

Male 71 70 0.54

Age group

18–25 44 33 0.29

26–35 33 29 0.23

36–50 29 33 0.24

51–65 28 34 0.23

Marital status

Single 45 59 0.40

Married 89 70 0.60

Education

High-school or less 49 35 0.31

Undergraduate level 43 45 0.33

Postgraduate level 42 49 0.34

Employment status

Employed 44 33 0.29

Unemployed 18 24 0.15

Self-employed 27 21 0.18

Retired 22 28 0.19

Looking for work 23 23 0.18

and some had high rates of missing values. Out of these 330
questionnaires, 263 were deemed valid and acceptable for further
analysis. The majority of respondents were male in both the
intervention and control groups. The highest number of patients
(i.e., 44 and 34 patients) with respect to age categories (i.e., 18–
25 years and 51–65 years). Most of the patients were married
and had completed high school and post graduate degrees (see
Table 4).

Table 5 has highlighted that no significant improvement was
found with respect to asthma control over the three different
stages. That is to say that the pre-program stage showed that
results were achieved before the asthma education program.
Post-program stage-I yielded results after 3 months of the asthma
program, and post-program II highlighted outcomes after 6
months of training. A very positive change was noticed in the
intervention group of patients across the three stages. Table 5

illustrates the difference in patient scores in individual items
across the different study stages (see Table 5).

The Asthma Self-management Questionnaire (PSMQ)
included 16 questions that patients were shown. They were asked
to choose a letter that corresponded to their answers. Asthma
self-management was measured by counting the number of
correct responses made by patients to 16 questions. It was found
that patients achieved very low scores across the stages in the
control group. However, patients in the intervention group
performed very well, and showed that they can self-manage their
asthma (see Table 6).

The Asthma Knowledge Questionnaire (AKQ) which is based
on 17 questions was used in this study. This questionnaire is
based on various answer options, such as the number of correct,
incorrect, and unknown answers. In Table 7, the number of
incorrect, correct, and unknown answers are reported in terms
of frequencies and percentages for each patient group across
the various program stages. It was found that the number of
correct responses amongst control group patients were the same
in different programme stages, while variation was seen in the
intervention group. That group saw increases in post-test I and
post-test II stages (see Table 7).

Patient activation was measured using 10 questions that were
answered using a 5-point Likert scale where zero means “Not
Applicable,” 1 means “Strongly Disagree,” 2 means “Disagree,”
3 means “Neutral,” 4 means “Agree,” and 5 means “Strongly
Agree.” Means and standard deviations for individual items were
calculated for the 10 questions. The mean scores of the patients
in the control groups improved across different programme
stages. However, the improvement rate of the control group was
lower as compared to the intervention group across different
asthma programme stages (see Table 7 descriptive summary
of PAM).

The results presented in Table 3 show a change within
the intervention group across the different programme stages.
Patients experienced improved asthma control, asthma self-
management, and asthma knowledge at the pre-test, post-test
I, and post-test II stages. However, clear and strong changes
were only observed in patient asthma self-management at
all three stages. The patient activation mean values suggests
only a very minor impact from the asthma educational
programme with respect to patient activation across all stages
(see Table 3).
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TABLE 5 | Asthma Control Test (ACT) descriptive values.

Responses scale

Program

stage

Patient

group

1 2 3 4 5 Statistics

(1). In the past 4 weeks, how much of the time did your asthma keep you from getting as much done a t work, school or at home?

All of the

time

Most of

the time

Some of

the time

A little of

the time

None of

the time

Mean SD

Pre-test Control 16 (25.4) 7 (11.1) 16 (25.4) 17 (27.0) 7 (11.1) 2.87 1.362

Intervention 16 (25.8) 18 (29.0) 11 (17.7) 13 (21.0) 4 (6.5) 2.53 1.264

Post-test I Control 12 (19.0) 12 (19.0) 14 (22.2) 16 (25.4) 9 (14.3) 2.97 1.344

Intervention 17 (27.0) 18 (29.0) 19 (30.6) 15 (24.2) 10 (16.1) 3.27 1.058

Post-test II Intervention 1 (1.6) 6 (9.7) 20 (32.3) 20 (32.3) 15 (24.2) 3.68 1.004

(2). During the past 4 weeks, how often have you had shortness of breath?

More than

once a day

Once a

day

3–6 times

a week

Once or

twice a

week

Not at all Mean SD

Pre-test Control 4 (6.3) 6 (9.5) 17 (27.0) 28 (44.4) 8 (12.7) 3.48 1.045

Intervention 9 (14.5) 7 (11.3) 20 (32.3) 22 (35.5) 4 (6.5) 3.08 1.149

Post-test I Control 5 (7.9) 6 (9.5) 25 (39.7) 20 (31.7) 7 (11.1) 3.29 1.054

Intervention 1 (1.6) 9 (14.5) 10 (16.1) 29 (46.8) 13 (21.0) 3.71 1.014

Post-test II Intervention 1 (1.6) 4 (6.5) 11 (17.7) 20 (32.3) 26 (41.9) 4.06 1.006

(3). During the past 4 weeks, how often did your asthma symptoms (wheezing, coughing, shortness of breath, and chest tightness or pain) wake you

up at night or earlier than usual in the morning?

4 or more

nights a

week

2 or 3

nights a

week

Once a

week

Once or

twice

Not at all Mean SD

Pre-test Control 5 (7.9) 10 (15.9) 16 (25.4) 17 (27.0) 15 (23.8) 3.43 1.241

Intervention 3 (4.9) 13 (21.3) 16 (26.2) 21 (34.4) 8 (13.1) 3.30 1.101

Post-test I Control 3 (4.8) 16 (25.4) 14 (22.2) 16 (25.4) 14 (22.2) 3.35 1.220

Intervention 2 (3.2) 5 (8.1) 18 (29.0) 23 (37.1) 14 (22.6) 3.68 1.021

Post-test II Intervention - 1 (1.6) 13 (21.0) 21 (33.9) 27 (43.5) 4.19 0.827

(4). During the past 4 weeks, how often have you rescue inhaler or nebulizer (such as albuterol)?

3 or more

times per

day

1 or 2

times per

day

2 or 3 times

per week

Once a

week or

less

Not at all Mean SD

Pre-test Control 4 (6.3) 17 (27.0) 20 (31.7) 6 (9.5) 16 (25.4) 3.21 1.272

Intervention 7 (11.7) 7 (11.7) 17 (28.3) 15 (25.0) 14 (23.3) 3.37 1.288

Post-test I Control 8 (12.7) 18 (28.6) 12 (19.0) 5 (7.9) 20 (31.7) 3.17 1.465

Intervention 1 (1.6) 7 (11.3) 17 (27.4) 21 (33.9) 16 (25.8) 3.71 1.030

Post-test II Intervention 2 (3.2) 2 (3.2) 12 (19.4) 23 (37.1) 23 (37.1) 4.02 1.000

(Continued)
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TABLE 5 | Continued

Responses scale

Program

stage

Patient

group

1 2 3 4 5 Statistics

Not

controlled

at all

Poorly

controlled

Somewhat

controlled

Well

controlled

Completely

controlled

Mean SD

(5). How would you rate your asthma control during the past 4 weeks?

Pre-test Control 3 (4.8) 7 (11.1) 24 (38.1) 14 (22.2) 15 (23.8) 3.49 1.120

Intervention 3 (4.8) 14 (22.6) 20 (32.3) 14 (22.6) 11 (17.7) 3.26 1.144

Post-test I Control 4 (6.3) 15 (23.8) 24 (38.1) 11 (17.5) 9 (14.3) 3.10 1.118

Intervention – 4 (6.5) 20 (32.3) 27 (43.5) 11 (17.7) 3.73 0.833

Post-test II Intervention – 1 (1.6) 11 (17.7) 22 (35.5) 28 (45.2) 4.24 0.803

TABLE 6 | Asthma Self-management Questionnaire (ASMQ) summary of correct and incorrect responses.

Question Pre-test Post-test I Post-test II

Control Intervention Control Intervention Intervention

✗ ✓ DK ✗ ✓ DK ✗ ✓ DK ✗ ✓ DK ✗ ✓ DK

Average results of all

the questions of ASMQ

38

(60.1)

15

(21.5)

19

(3.7)

38

(61.3)

7

(11.3)

17

(27.4)

44

(69.8)

3

(4.8)

16

(25.4)

19

(30.6)

43

(69.4)

0

(0.0)

6

(9.7)

56

(90.3)

0

(0.0)

✓= Correct Responses, ✗ = Incorrect Responses, DK = I don’t Know.

TABLE 7 | Asthma Knowledge Questionnaire (AKQ) summary of correct and incorrect responses.

Questions Pre-test Post-test I Post-test II

Control Intervention Control Intervention Intervention

✗ ✓ DK ✗ ✓ DK ✗ ✓ DK ✗ ✓ DK ✗ ✓ DK

Average results of all

the questions of AKQ

5

(8.9)

49

(66.8)

9

(13.3)

9

(12.5)

45

(72.6)

8

(11.9)

6

(9.5)

53

(84.1)

4

(7.3)

4

(6.5)

58

(93.5)

0

(0.0)

2

(3.2)

60

(96.8)

0

(0.0)

✓= Correct Responses, ✗ = Incorrect Responses, DK = I don’t Know.

DISCUSSION

The primary objective of self-management educational
programmes is to enable patients to effectively manage and
control their health conditions, particularly in the case of asthma
by using various programme elements. It was found that self-
management educational programmes can improve outcomes
for asthma patients (28, 31). They can also increase self-efficacy
(63) and create positive self-management behavioral changes like
inhaler use, medication adherence, regular exercise, and follow-
up visits (63, 64). They can drive understanding and knowledge
(64, 65), and bring about reductions in both the inappropriate
usage of medications and unscheduled visits (31). It was also
observed that such self-management programmes facilitate
the identification of hurdles to self-management, and they can
inform strategies that can improve understanding and health

literacy (28). However, no previous study of self-management
has examined all these elements. In addition, there has been no
focussed study of the Saudi Arabian context, and so the unique
contribution of this research is clear. Individuals with asthma can
take better care of themselves if they regularly visit their doctors
and attend asthma self-management education programmes.
Patients should be able to resolve this issue for themselves and
also have better self-encouragement in this regard. However,
individuals with asthmawho have insufficient financial resources,
narrow social networks, little access to advanced technology
(66) and less accessibility to specialized staff and hospitals are
not very aware of the negative consequences and side effects of
asthma (67).

To meet the objectives of this study, asthma patients that
were willing to attend educational sessions on asthma control
and share their experiences related to such programmes were
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targeted. The researcher conducted normality tests and found
that the data were normal based on statistical procedures.
Using quantitative methods, the present study tested patient
knowledge and awareness using three different stages (i.e.,
the pre-program stage before attending an asthma educational
programme; the post-program stage-I, after 3 months of an
asthma training programme; and post-program II after 6 months
of training). Furthermore, the study looked at two groups (i.e.,
the intervention and control group) of asthma patients. Four
different instruments were applied, i.e., the Asthma Control Test
(ACT), Asthma Self-management (ASMQ), Asthma Knowledge
(AKQ), and Patient Activation Measurement (PAM). First,
we analyzed the improvements and experiences of patients—
before and after educational programme—who were selected for
inclusion in a control and intervention group. For this purpose,
the study used the Asthma Control Test (ACT) and found no
significant positive change in the control group over the three
program stages. The mean scores increased for patients in the
intervention group over the three program stages.

Second, the study employed the Asthma Self-management
(ASMQ) questionnaire with the purpose of obtaining
information related to flare-ups, the use of inhalers, the use of
medicines and awareness about symptoms and action planning.
This questionnaire also took account of exercise, and any other
help received. The number of correct responses was higher for
the intervention group compared to the control group. The
results highlight that patients in the intervention group scored
more, and were thus able to manage their asthma effectively as
compared to patients in the control group. Third, the current
study used the Asthma Knowledge questionnaire (AKQ) with
the purpose of obtaining information related to disease (i.e.,
inflammatory, contagious, hereditary), awareness, the use of
drugs, the negative consequences of asthma, awareness about
possible treatments, the use of an inhaler and other medications,
self-motivation, and participation in health activities. It was
found that participants in the intervention group obtained
higher scores and were thus seen as more knowledgeable as
compared to patients in the control group. Despite this, the
majority of patients suffering with asthma in Saudi Arabia were
found to lack the necessary knowledge that is required to control
the disease and enable them to achieve a good quality standard
of living (13). Therefore, this study has examined how patient
activation can play a role, especially in the presence of the
Covid-19 outbreak when health resources have become limited
across the globe.

The adopted and used a Patient Activation Measurement
(PAM) questionnaire with the objective of obtaining data about
self-efficacy, self-motivation, self-determination, self-confidence,
and a willingness to attend a medical follow-up, and follow
an eating schedule. The statistical value of mean is higher in
those patients who were members of the intervention group. In
addition, participants in the intervention group obtained higher
scores and were thus seen as having more self-efficacy, self-
motivation, self-determination, and self-confidence. They were
more willing to attend a medical follow-up and follow a well-
planed eating schedule compared to patients in the control group.
It has been known for some time that the occurrence of asthmatic

attacks increases when health professionals are unable to provide
the appropriate health education (68, 69). Therefore, asthma
education can increase patient activation.

Several statistical tests were used with the purpose of
establishing the influence of demographic features (i.e., age,
gender, employment, education, and marital status) on asthma
control, self-management for asthma, knowledge and awareness,
and patient activation. The Mann–Whitney test was used with
the purpose of measuring the differences between males and
females. The findings suggest that males showed a good intention
to control asthma at post-program I. Females obtained a higher
score and were more active in controlling their asthma at post-
program II stage. Meanwhile, a 2019 study of 1,009 patients
found 30.1% suffered with asthma, with higher asthma control
reported by males and those with higher education (13). It was
found that males have achieved high scores for self-efficacy,
self-motivation, self-determination, self-confidence, medical
follow-up, and following a planned eating schedule. However,
there was no difference in terms of the scores in the context of
asthma self-management, knowledge, and awareness.

Existing studies highlight that the intensity of asthma varies
due to the environment, and ages of people that vary across
countries (70, 71). This study investigated the significance of age
with respect to asthma self-management in the context of Saudi
Arabia. The results reveal that patients who fall into the age
category of 18–25 years performed very poorly with respect to
controlling their asthma. Patients who fall into the age categories
of 26–35 years and 36–50 years performed effectively in terms
of controlling their asthma compared with younger patients
(i.e., 18–25 years). Third, the present study performed a Mann–
Whitney test with the purpose of measuring the differences
between unmarried patients and married patients. It found that
married patients were more knowledgeable and had a greater
intention to control their asthma as compared to those who
are unmarried. However, there was no difference found between
married and unmarried patients with respect to patient activation
and the self-management of asthma.

Fourth, the researcher used post-hoc multiple comparison
tests with the purpose of measuring differences in the context
of education (i.e., high school, undergraduate level, and post-
graduate level). During the pre-test stage, those patients who
had undergraduate degrees scored higher in terms of their
ability to control their asthma as compared to those patients
who had high school certificates and post-graduate degrees.
Furthermore, patients who had an undergraduate education
as part of the control group performed very effectively. In
terms of the post-program-I stage, patients who had an
undergraduate education scored very highly with respect to
controlling their asthma and in terms of their self-management,
and patient activation. Those patients who have undergraduate
level degree had better knowledge than patients with high
school. Fifth, Kruskal–Wallis and post-hocmultiple comparisons
tests were carried out with respect to establishing the impact
of employment status (i.e., organizational employee and self-
employed) on asthma control, self-management, knowledge
and awareness, and patient activation across the various
stages. In the context of post-program-I and post-program
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II, the findings reveal that employed patients scored higher
and were more knowledgeable compared to those patients
who were self-employed. There were no significant differences
found with respect to employment status and its impact on
other variables (i.e., asthma control self-management, and
patient activation).

The self-management concept develops when one becomes
aware about the significance of self-care amongst sufferers of
chronic disease. The healthcare providers in this regard must
share information regarding chronic disease with patients (72,
73). Factors which influence self-management involve self-care
at the individual cognitive level, and include psychological,
physical, cultural, and social factors (4). The concept of self-
management is aligned with that of self-care and involves
the associated concepts of the self-monitoring of disease, and
symptom management. These concepts are then mediated by
self-efficacy. Moreover, Albert Bandura introduced the term self-
management. Generally, the significance of self-management is
that it prepares people with chronic diseases to manage their
healthcare plans more actively.

Therefore, hired nurses and professionals of asthma
educational programmes have a certain understanding about
religious beliefs. They might therefore believe in the efficacy
of educational programmes. Some quote references from the
Quran, where Allah (God) recommends learning until death
and the centrality of medication adherence. The Quran also
speaks of the value of prayers, of care, and of diets. Shared
knowledge from the Quran also increases the motivation and
confidence of Saudi asthma patients. As a result, asthma patients
in the intervention groups performed much better in terms of
asthma control, self-management, knowledge and awareness,
and patient activation.

Some interesting results were observed during the quantitative
analysis from this study. First, males obtained very low scores on
the Asthma Control Questionnaire (ACQ) compared to females
at the pre-program stage. However, males scored very high in
terms of asthma control at post-program II. This suggests that
males yield more benefits from this educational program, and
they are more interested in controlling their asthma compared
to females. Second, young patients (18–25 years) performed very
poorly with respect to controlling their asthma and in terms of
their desire to receive more knowledge about asthma. Therefore,
more training programmes that could enhance the level of
awareness, knowledge, motivation, and self-efficacy amongst
patients seeking to control asthma would be useful for young
patients in the KSA.

Patients with asthma who are not diagnosed and managed
appropriately can cause a substantial burden to individuals
and their families. More than 80% of asthma deaths occur
due to poor knowledge amongst low and lower-middle income
countries (1). There is limited understanding about married
and single asthma patients with respect to asthma control.
The results of this study highlight that married patients are
more willing to control asthma and more likely to seek
knowledge about the illness during the various stages of this
educational programme. One of the reasons for this is that
married patients may assume more responsibility with respect

to managing their health. Single patients performed poorly in
terms of controlling their asthma and were less inclined to seek
out knowledge of asthma. Therefore, it is crucial to arrange
motivational sessions for schools, colleges, and universities
so that unmarried patients can enhance their level of their
knowledge andmotivation to overcome chronic diseases. Fourth,
patients who have received high school educations and post-
graduate level degrees performed poorly with respect to asthma
control, self-management, and patient activation.

The findings show that there is no proper education and
awareness about asthma amongst patients who obtained higher
education degrees in universities in the KSA. Therefore, the
health ministry and education department must work together
to control and manage these chronic diseases at the initial stages.
Fifth, patients working in organizations performed much better
with respect to asthma control, self-management, knowledge and
awareness, and patient activation. One of the reasons for this is
that they are more knowledgeable, and active, and more likely
to take advice from their colleagues and social communities.
Patients who have their own businesses performed very poorly
with respect to asthma control, self-management, knowledge and
awareness, and patient activation. Therefore, there needs to be
more of a focus on individuals who are self-employed, but who
have limited knowledge, time, and intention to learn about how
to self-manage asthma.

Overall, it can be concluded that levels of asthma were
uncontrolled before the delivery of asthma educational
programmes, but patient knowledge and health conditions
improved after stage I and stage II. Females did not receive
the maximum benefits from the educational programme
as compared to males. Previous studies have explained the
importance of family in asthma control but did not reveal the
main influencers of family that can help to control asthma
(74, 75). Therefore, it is important to establish how the level of
engagement and activation can increase amongst females. It is
also useful to engage female patient families (i.e., husband and
mother) so that they can create a family influence and a high
level of care which is very useful to overcome the disease.

There is, however, a significant difference in the performance
of the control group with respect to seeking knowledge about
asthma. In the intervention group, patients performed much
better in terms of asthma control, self-management, knowledge
and awareness, and patient activation. In the intervention group,
most patients had a limited level of information about asthma
self-management, and little knowledge about treatments at
the pre-stage. However, their knowledge significantly improved
during the later stages. Finally, this educational program
improved skills amongst patients who were more active and
motivated to control asthma.

In summary, findings reveal that the asthma educational
program has successfully increased levels of knowledge and
awareness amongst targeted patients. The present study was
based on two groups: the control and intervention group. The
aim was to analyse the effect of an educational programme where
the aims is to increase controls over asthma, patient activation,
and patient knowledge. The results reveal that no improvement
occurs with respect to controlling asthma, patient activation,
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and patient knowledge amongst patients who were included and
tested in the control group. Exceptional improvements occurred
with respect to patients’ control over asthma and their activation,
and knowledge. Both stages (i.e., stage I and stage II) showed
improvements in asthma control, patient self-management,
asthma knowledge, and compliance with medication. This led
to reduced visits to emergency departments. In the context of
demographic features, the present study found different scores
with respect to age, gender, employment, education, and marital
status. For instance, it was found that scores for female patients
were excellent in the pre-test stage, while male patients scored
higher after the intervention stage as compared to females.

CONCLUSION

Overall, it was found that members of the intervention group
performed better in the context of asthma control and asthma
self-management. They had more knowledge and awareness of
asthma, and higher levels of patient activation. In addition,
the study used a one-way ANOVA test with the purpose of
monitoring improvements in patients in the intervention groups
during the programme stages. The results show that the mean
scores of the intervention group were higher at the post-
programme II stage, as compared to the pre-programme and
post-programme stages. Therefore, it can be concluded that
the intervention group members have more control over their
asthma. They are more able to manage their asthma. They have
greater knowledge and awareness, and higher patient activation
during the post-programme II stage. From the perspective of
age differences and the influence of thee on the intervention
group, patients who fall within the range of 26–35 and 36–
50 years of age performed well in the pre-programme, post-
programme I, and post-programme II stages. The differences
between scores indicate that males show a higher interest in
asthma educational programmes and therefore achieved higher
scores at the end of program. Moreover, married patients
show more interest in increasing their awareness and control
over asthma. They demonstrate better self-management, asthma
knowledge, and consistency in the use of medication. Single
patients (i.e., unmarried) demonstrated very low levels of interest
with respect to improving their health.

The study finds that the age is a significant factor in the
control of asthma. For example, older patients scored lower in
terms of controlling the level of their asthma as compared to
patients who were younger and motivated to learn and control
the illness. Those respondents who had higher levels of education
and were more aware about the symptoms of asthma showed
more interest in receiving the maximum level of knowledge
and confidence in the context of resolving asthma. The findings
reveal that patients who attended asthma education programme
were able to create a proper self-management plan against
the disease. These respondents are continuously interacting
with family doctors and attending asthma self-management
educational programmes. Therefore, these respondents are more
motivated to overcome shortness of breath, wheezing, coughing,
and chest tightness. The findings reveal that self-management

education programmes have increased skills amongst patients
who now understand how they can minimize the intensity
of their asthma. From an educational perspective, patients
who have undergraduate level degrees scored higher when it
came to controlling their asthma compared to patients who
had a high school education. Conversely, patients who had
postgraduate degrees performed poorly compared to patients
who had undergraduate level degrees. From an employment
perspective, patients who had higher designations showed more
interest in increasing their awareness and knowledge about
asthma control. Patients showed little interest in terms of
enhancing their education and control over asthma compared
to employees who had higher designations. In terms of the
programme stages, the intervention stage had a significant and
positive impact on levels of awareness amongst asthma patients.

Implications
X From a practical point of view, young patients (i.e., 18–25

years age) have very poor knowledge with respect to asthma
control at the post programme stages. The government,
the ministry of health and health professionals must take
immediate action to engage and enhance young patient
activation through social media platforms where they are
spending most of their time.

X The findings reveal that those patients who have a post-
graduate degree demonstrated very poor knowledge with
respect to asthma control. These findings show that colleges
and universities are not involved in educating people with
respect to symptoms, consequences and the risks of asthma.
The KSA government, the ministry of health and SINA
should design online educational programmes for colleges
and universities that can easilymonitor and engagemaximum
targeted population.

X The results of the post programme stages showed that,
compared to females, males could not reap the same benefits
from asthma educational programmes. It is important
therefore to improve patient activation and motivation by
involving family members (i.e., the wife, mother, father,
and children).

X The outcomes of this study indicate that mature patients who
are married, as well as those who are employed, have more
social interactions and awareness about asthma. However,
unmarried and self-employed patients demonstrate poor
knowledge with respect to asthma control and management.
Therefore, it is important to target young as well as self-
employed patients to minimize asthma problems in young
adult patients.

X The results indicate that no proper mechanism has
been developed with respect to asthma educational
programme experts and staff. SINA and the ministry
of health should coordinate and collaborate to train
asthma educational experts so that patient motivation and
activation can be enhanced during offline and online asthma
educational programmes.

X It was found that traveling distances, internet accessibility
issues, location and the number of asthma educational
programmes are very low in rural areas of KSA. As a
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result, emergency visits had increased. Hospital management,
SINA and the ministry of health must therefore invest in
internet infrastructure as it can enhance the access to social
media based asthma related content and resolve the issues of
traveling distances, time and location management.

X Although patient motivation and activation has been
analyzed at the pre-programme and post-programme stages,
there is nomechanism to analyse the extent to which the study
content itself plays role in enhancing patient activation and
motivation during the undertaking of training programmes.
Such a mechanism needs to be developed.

X The findings from the pre-program stage indicate that
patients are not particularly aware about the benefits and the
role of asthma educational programmes for enhancing their
knowledge and skills. It was found that their social networks
have lower levels of information about the purposes of
asthma educational programmes. Therefore, SINA, hospital
management, and the ministry of health must involve social
actors, celebrities and experienced trainers to educate the
rural areas community, especially where the challenges are
high for asthma patients.

X There is no specific tool applied to evaluate the intrinsic and
extrinsic motivation of program experts and patients during
the asthma educational programme. Without analyzing
the intrinsic and extrinsic motivation of both trainer and
trainee, it is not possible to understand the challenges and
maximize the benefits of asthma education in the context of
Arab culture.

X Some patients have suggested that the motivation,
commitment and experience of asthma educational
programme experts and staff were not appropriate because
they did not address the specific needs of patients through
interactive discussions. Therefore, future asthma educational
programmes must be designed so as to have maximum
time duration and to address patient queries individually
and comprehensively.

X Asthma educational programmes must be designed after
considering the cultural and social aspects as well as the local
context including the values and beliefs of patients. These
aspects can enhance the acceptability, motivation, activation,
and benefits of asthma education.

Useful Influence in Public Policy
This study has highlighted the implications of asthma education
with respect to patient activation, hospital staff training,
content development and evaluation, patient motivation, patient
knowledge, patient control, and patient self-management. This
study will therefore be helpful for policy makers to address
how patient activation and patient behavior can be improved
through an asthma education program in MoH. This research is
also helpful for understanding major issues in different contexts.
These issues include the hospital setting, the environment, and
the professional and patient contexts. Training is required for
professionals to drive success. Therefore, the following major
strategic recommendations should be noted by policy makers in
the field of public health care.

FIGURE 4 | Policies level for implementation of asthma education as an

intervention in Saudi Arabia (Developed by the author).

As shown in Figure 4, it would be useful to assign specific
budgets to introduce an education program for asthma patients
in Saudi Arabia. This requires top level (MoH) strategic level
polices that can be implemented across the whole public health
sector. Moreover, there is also a need for functional level polices
like health education to offer patient education programmes to
train professionals in the delivery of asthma education. Since,
it was found that training staff in the design and delivery of
asthma educational programmes, strategies are needed to engage
patients, and to increase intrinsic and extrinsic motivation during
asthma programmes. Hospital staff must be trained in asthma
education delivery for patients.

There is a lack of research support available with respect to
developing individual asthma education programmes in the KSA.
Work is needed here in terms of content, educational program
expertise, and staff training at the functional level of the MoH.
The involvement of the researcher has been helpful to explore
the challenges, as well as to use their extensive experience to
obtain relevant data to meet the proposed objectives of this study.
It was also found that hospital leaders and managers are not
motivated to arrange such educational programmes. Therefore,
at the functional level, the MoH should also seek to support such
educational programmes. The researcher university (University
of Salford) has provided some professional certificates for the
professionals who participate in the programme and these
have been found to motivate staff. Building on this, the HRM
department of the MoD should offer policies to support learning
and to encourage staff to participate in such programmes.

Limitations and Future Direction
Every study offers useful practical recommendations as well
as limitations. These limitations provide guidance to future
researchers regarding how they can contribute to practice,
theory, and society. It is also important that limitations
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should be highlighted because they can inversely influence the
scope/generalizability or findings of any study.

There is no instrument available or designed which can
evaluate patient activation and motivation during an asthma
educational programme. These are some of the main limitations
which may directly or indirectly influence the results of this
study. Future researcher can adopt positivist epistemological
and realist ontological positions to test the role of professional
education, qualifications and hospital settings as regards patient
activation during an asthma education pro programme. It is
unclear whether the lower scores for women are a result of
different trainers or other factors. As a result of the limitations
of local culture, the researcher was not able to observe female
professionals and patients. One of themore important limitations
of this study is that the results cannot be generalized to
lower social economic groups (i.e., those with less than high
school/secondary education). However, the literacy rate of Saudi
Arabia is above 95%, therefore there is small group of people who
have less than high school/secondary education.

The present study was conducted after considering only one
data collection method (i.e., survey method). Therefore, future
researchers can explore the linkages between asthma educational
programmes and patient self-management using mixed method

approaches. Quantitative methods usually have a narrow focus
and limit rich insights. Therefore, mixed methods are more
appropriate for obtaining rich insights and analyzing the validity
of a conceptual model (52, 53).
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