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ABSTRACT
Background
In Saudi Arabia, more than 2 million people complain of asthma: 13% being aged 6-10 years.
This makes asthma one of the most common illnesses among children in Saudi Arabia. Little
has been explored about children’s ability to learn more about their own asthma in Saudi
Arabia.
Aims
The study was designed to assess the impact of a school-based, nurse-delivered asthma health
education programme on asthmatic children's knowledge and attitude towards asthma, quality
of life, anxiety level, and school absenteeism.
Methods
A quasi-experimental, non-equivalent group, pre-test post-test design was used. The education
programme was developed from existing evidence. The Paediatric Asthma Quality of Life
Questionnaire, Spence Anxiety Tool, Asthma Knowledge Questionnaire, and Asthma Attitude
Questionnaire were employed for data collection in 2013. Intervention (n=130) and control
(n=98) groups were drawn from 10 schools in Ha’il region, Saudi Arabia. Both descriptive
and inferential statistics were used to examine differences between groups.
Results
The level of asthma knowledge was increased significantly more in the intervention group
than in the control group (F=26.5746, DF 2, p<0.001). Attitude toward asthma was not
changed by the intervention (F=0.0490, DF 2, p=0.9522). In the accumulative score, there
was a statistically significant difference in the anxiety score between the three phases of
intervention group (F=3.7599, DF 2, p=0.0242) but no statistically significant difference
between pre-test and either post-test (p>0.05). Anxiety scores had reverted to those at pre-test
at post-test Il. Regarding quality of life, the intervention group scored higher in total quality
of life scores compared to the control group (F=87.6534, DF 2, p<0.001). Finally, school
absenteeism also reduced significantly after delivering the programme (F=2.98, DF 2,
p=0.003).
Conclusion
The asthma education programme impacted positively on students’ knowledge, anxiety,
quality of life, and school attendance. However, asthma education did not change attitudes
towards the condition. The results emphasise the benefits of provision of health education
directly to children. Asthma education should be integrated into the Saudi national child

health programme.
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CHAPTER ONE: INTRODUCTION

INTRODUCTION

This chapter provides an overview of the thesis, beginning with an introduction about the
topic and a brief description of the Saudi context. An outline of the aims and methods of the

research is presented as well as the potential significance of the study.

BACKGROUND

Asthma is a common chronic inflammatory disease of the airways portrayed by variable and
recurring symptoms, reversible airflow obstruction, and bronchospasm. Symptoms include

shortness of breath, chest tightness, wheezing, and coughing (Smeltzer, 2010).

The prevalence of asthma varies across countries. For example, one in eleven children in the
United Kingdom (UK) complain of asthma symptoms, 9.5% of American children suffer from
asthma, and 12% of Australian children report asthma as a current long term condition
(Asthma UK, 2013; Australian Bureau of Statistics, 2013; Centre for Disease Control and
Prevention (CDC), 2013). Similarly, children in the Kingdom of Saudi Arabia (KSA) have a
higher risk for asthma due to factors that are discussed in detail later. These statistics place
asthma as an important disease in the context of children. Asthma is also a leading cause of
death among allergic disorders (Skarpaas & Gulsvik, 1985; Robin, 1988).

Health education was found to be an integral part of the management of asthma in children
(Boulet et al., 1999). Asthma education programmes for children, based on behaviour
modification, have shown an improvement in health outcomes such as a reduction in asthma
symptoms, a reduction in the frequency of attacks, reduced absenteeism, less health care use,
and an increased ability to perform activities of daily living (Kostes et al., 1995). The extent
of benefit derived from asthma education programmes seems to depend on the characteristics
of the disease for individual children including the severity of the disease (Gibson et al.,
2004).

Situation in the Kingdom of Saudi Arabia (KSA)

The discovery of oil in the Kingdom of Saudi Arabia (KSA) in the late 1930s launched the
country on a path of rapid social and economic development causing a marked positive
impact on health (Central Department of Statistics and Information [CDSI], 2012). However,
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within the KSA, more than 2 million people complain of asthmatic symptoms or are
diagnosed as having asthma, and 13% of Saudi children between 6 and 10 years complain of
asthma. This makes asthma one of the most common chronic illnesses in the KSA (Al Frayh
et al, 2001; Alamoudi; 2006; Ministry of Health [MoH], 2010).

Therefore, asthma is an important disease in the context of the KSA health care. However,
even though the physical and social adverse effects of asthma are addressed in the global
literature, the literature search for this study revealed a dearth of Saudi bio physical and social
studies regarding asthma and the experience or outcomes for Saudi children living with
asthma. Therefore, this area is under-researched ad needs to be investigated further in the
context of the KSA. Congruent with this, the Saudi government has included asthma as a
major concern in their strategic health plan and have encouraged researchers to research this
area (MoH, 2010).

So far, the focus of research in the KSA has been on establishing the prevalence of asthma
among Saudi children. Several risk factors were found. Being a Saudi national was found to
be one of main risk factors associated with asthmatic symptoms (Hijazi et al, 1998). It seems
that Saudi children have specific genes significantly associated with asthma (5 single-
nucleotide polymorphisms (SNPs) in the interleukin 17). Living in urban areas and in cities at
sea level was another significant risk factor for having asthma (Al-Ghamdi, et al., 2008;
Hijazi, et al., 1998). Belonging to a family with a parent who smokes was also a positive risk
factor for having respiratory symptoms in general and asthma in particular (Al-Dawood,
2001; Bener, et al., 1991).

It can be argued that some of the risk factors could be avoided by providing children with
sufficient education about asthma. Therefore, there is a need in the KSA to educate children
with asthma about their illness and there is a need to test the effectiveness of these educational

programmes in the KSA context.

CONTEXT OF KSA

Saudi demographics

The Kingdom of Saudi Arabia is one of the largest countries in the Middle East, with a
population of approximately 28.5 million people which is expected to grow to 47 million by
the year 2020 (CDSI, 2012). Currently, 29.4% are aged less than 14 years. The majority of

people in the KSA speak Arabic, and around 98% of Saudis are Muslims. The median age of
2



the population in the KSA is 21.6 years, and the annual population growth rate is 2.7% (The
World Fact Book, 2011). Improvements in both health and social services has increased life
expectancy in the KSA from 52 years in 1970 to 73 and 74 years in 2009 and 2011
respectively; (CDSI, 2012).

Health and health services in the KSA

One of the major strategic goals in the KSA is providing accessible and high standard health
care services to the Saudi population and foreigners working within the public sector in the
country Workers in the private sector are sponsored by their employers (MoH, 2010). Finance
for healthcare in the KSA is provided mainly from the government budget, which is largely
based on oil revenues (Al-Yousuf et al, 2002). It has been reported that 6% of the overall
budget is allocated to health (UNICEF, 2009).

Hospitals and other health care facilities in the KSA are operated by government agencies and
the private sector. The Ministry of Health (MOH) in the Kingdom is the government agency
responsible for the Kingdom’s health care by providing primary and tertiary health care
services. The MoH provides primary health care through a network of primary healthcare
centres throughout the Kingdom with a referral system to acute and advanced health care

through a broad base of hospitals ( Aldossary et al., 2008).

In addition other government agencies, such as the Ministry of Defence and Aviation, the
Ministry of the Interior, the Saudi Arabian National Guard and the University Teaching
Hospitals also provide health care services directly to their employees and employee
dependents as well as to the general population (Aldossary et al., 2008).

MOTIVATION FOR THE STUDY

I am the manager of continuing nurse education in the Ha’il region of the KSA. | hold a
Master’s degree in nursing from Griffith University in Australia, a Bachelor’s degree in
nursing from the Applied Science University in Jordan, and a Diploma in nursing from the
KSA. As a Saudi citizen, | am passionate about issues related to my community. As asthma
has been identified as one of the major health problems in the KSA, contributions from this
study may be used to enhance the life-style and health status for those children with asthma.
This is important as children in the Ha’il region have a higher risk of being diagnosed with

asthma. The Ha’il region is a large geographical location in the north of the Kingdom. It has
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many environmental factors that trigger asthmatic symptoms. As noted earlier, the Saudi
government has identified the need to understand more fully mechanisms that may be used to

improve the health of those diagnosed with asthma.

On a personal note, additional motivation is provided by being a member of a family that has
three members suffering from asthma. My father, (75 years old), my brother (11 years old),
and my sister (9 years old) have asthma. It seems that despite determined efforts by the
government to improve the treatment and management for those with asthma, children in the

Ha’il region are receiving suboptimal treatment.

My role involves the implementation and audit of practice against national guidelines and it
is clear from my experience that the implementation of guidelines on the management of
asthma needs further work. Currently, children receive an annual lecture about the
management of asthma. In addition, nurses are taught about the appropriate use of inhalers
and asked to educate children on their use. It is hoped that the findings from this study will
make a contribution to providing robust evidence that may be used to make a difference
through the examination of the impact of an asthma education programme on outcomes for

children living with asthma.

AIM AND OBJECTIVES OF THE STUDY

The aim of this study is to establish the impact of a school-based asthma health education
programme on outcomes for asthmatic children in KSA as indicated by changes in quality of
life, school absences, anxiety, knowledge of asthma, and attitude to asthma. The specific

objectives of this study are detailed below.

Objectives

« To select a sample of schools from the north and south of the Ha’il region of Saudi
Arabia and to assign these to the intervention or control groups.

« To recruit a sample of at least 150 boys and 150 girls with asthma from schools in the
Ha’il region of Saudi Arabia.

« To establish pre-test measurements of children’s knowledge, attitude, quality of life,
anxiety, and school absences, and to repeat these at two post-test points.

- To implement a stable programme of specific health education in a child-friendly and
age-appropriate manner to the intervention group.

« To explore the relationship between socio-demographic data and the outcomes data.

4



RESEARCH QUESTIONS

1. Is there a significant difference in the pre-test measurements of asthma-related in
knowledge, attitude, quality of life, anxiety, and school attendance between children in
the control and intervention groups?

2. s there a significant difference in the post-test | measurements of asthma-related in
knowledge, attitude, quality of life, anxiety, and school attendance between children in
the control and intervention groups?

3. Is there a significant difference in the post-test 11 measurements of asthma-related in
knowledge, attitude, quality of life, anxiety, and school attendance between children in
the control and intervention groups?

4. s there a significant difference between the measurements of the three phases (pre-
test, post-test I, post-test 1) in both groups in relation to the study variables?

5. Is there a significant difference between demographic categories (gender, age, income
levels) in relation to the study variables (knowledge, attitude, quality of life, anxiety,

and school attendance) before and after implementing the education programme?

SIGNIFICANCE OF THIS STUDY

This research sheds the light on one of the major issues in the KSA where environmental
factors play the main role in triggering the incidence of asthma among children. At a national
and international level, this study is one of few that include several health outcome
instruments to test the impact of education on children with asthma and relate these outcomes
to each other to develop new knowledge. The results will be used to influence national policy

decisions regarding asthma education programmes for children living with asthma

RESEARCH DESIGN

A quasi-experimental, non-equivalent group, pre-test post-test design was planned. This is a
commonly-used design when true randomisation of individuals is not possible and, therefore,
equivalence of the experimental and control groups cannot be assumed (Polit and Beck,
2006). The structure of this design mirrors that of the randomised controlled trial, but without
the initial randomisation of participants. In this case, the time-series of testing took the form
of a pre-test immediately before the intervention, a post-test | after 1 month, and post-test Il at
3 months. This design was useful to measure the change after the intervention and to test the

cause and effect relationship (Dimitrov & Rumrill, 2003).



OVERVIEW OF THE THESIS

This section presents an overview of the content of each chapter of the thesis as described

below.

Chapter 2: This chapter provides an overview of asthma, its progression, assessment, and
therapeutic regimes. In addition, the prevalence of asthma in the KSA and the recent national

and international asthma initiatives for asthma management are also addressed.

Chapter 3: This chapter provides a systematic review of the existing literature on asthma
with an emphasis on the impact of education programmes. The chapter also addresses the
gaps in knowledge in the existing literature regarding the effectiveness of using asthma
education in children with asthma.

Chapter 4: This chapter details the design and methods used for this study. The education
programme, study variables, study phases, methods of data collection, and methods of data

analysis are also explained.

Chapter 5: This chapter presents the findings from the statistical analysis. Various statistical
procedures were used assuming statistical power that is sufficient to make comparisons

between groups. Results are presented in relation to the predetermined research questions.

Chapter 6: This chapter offers a critical discussion of the results in the context of current
literature, noting what this study adds.

Chapter 7: The conclusion and recommendations chapter summarises the main findings
from the study related to the impact of asthma education for children living with asthma. The
implications of these findings for nursing and health care practice and areas for future
research are highlighted. The limitations of the study are presented and the recommendations
grounded in the study findings are addressed.



CHAPTER TWO: BACKGROUND

INTRODUCTION

This chapter provides an overview about asthma as a unique illness in children. The
prevalence of asthma and factors associated with increasing asthma illness in children are also
discussed. In addition, therapeutic strategies undertaken worldwide for managing asthma and

barriers for implementing these asthma initiatives are emphasised.

Asthma a chronic inflammatory disease usually begins in childhood and is characterised by
recurrent attacks of breathlessness and wheezing, which vary in severity and frequency from
one person to another. Asthma is induced by long term inflammation of the airway passages
due to the hypersensitivity of the nerve endings in the airways causing epithelial fragility,
goblet cell hyperplasia, enlarged submucosal mucus glands, increased airway smooth muscle
mass, and wall thickening (Bai & Knight, 2005). In the attack, the lining of the airway
passages become swollen causing a reversible narrowing and obstruction in the airways which
is clinically evidenced by wheezing, coughing, chest tightness, and shortness of breath (Bai &
Knight, 2005; WHO, 2013).

In fact, the causes of asthma are not fully understood, but some potential contributory factors
include environmental factors (i.e. respiratory virus infections, allergens, pollutants,
medications or other irritants) (Wark & Gibson, 2006). Genetic factors (i.e. family history of
asthma, racial and ethnic differences) (Eder, Ege & Mutius, 2006), and are also implicated
long-term uncontrolled inflammation, and early life exposures to irritant substances (The
British Thoracic Society, 2012; National Asthma Council Australia, 2011; Busse &
Lemanske, 2001). The mechanisms are multifaceted, so it is probale that both environmental
factors and genes determine asthma vulnerability (Busse & Lemanske, 2001; Ober, 2005).
Clinically, asthma symptoms are shared with other diseases such as viral infections,
particularly in young children and the elderly (Wark & Gibson, 2006). This feature makes it
difficult to differentiate asthma from other respiratory disorders and difficult to estimate
complications in many children leading to delay getting the diagnosis confirmed (Busse &
Lemanske, 2001).

The treatment of asthma and maximum asthma control are impacted by patient knowledge,
level of education, behavioural changes, adherence to management regimes, physician

experience and confidence, and the availability of health care services (Masoli et al., 2004;
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Ober, 2005). International and national evidence-based guidelines have been developed to
assist both health care providers and patients to achieve optimal asthma control; their
recommendations include enhancing corticosteroid prescription, minimizing 2 agonist use,
educating patients, and developing self-management skills (Wark & Gibson, 2006). Children
are treated individually according to their drug tolerance, compliance to the therapeutic

regimens, and response to the ongoing asthma plan (Masoli et al., 2004; Ober, 2005).

School age is a period of accelerated development in which new capacities and features are
developed along with physiological, psychological and sociological changes appeared during
this developmental stage (WHO, 2000). Children who suffer from a chronic health problem
may develop a new sick role as a part of adaptation and coping with the new life experience
leading to a distinctive response that may differ from other developmental stage (Kang &
Weaver, 2010). Assessing children with asthma is one of the major concerns that are
acknowledged to yield unique inferences and evidence that would help those delicate children
to rebuild their self-esteem, body image, and confidence effectively.

PREVALENCE OF ASTHMA

Asthma is a worldwide significant health issue that needs various clinical and public health
interventions. The estimated number of people suffering from asthma in the world is 300
million (Masoli et al., 2004). The prevalence of asthma increases as communities adopt
western lifestyles (Masoli et al., 2004; Al-Ghamdi et al., 2008). Both morbidity and mortality
from asthma are high despite treatment that is effective for the majority of patients. Even in
developed countries where patients have easy access to treatment, asthma is often under-
recognised and under-treated, and sometimes fatal (Masoli et al., 2004). It is estimated that
asthma accounts for one in every 250 deaths worldwide (Al-Ghamdi et al., 2008). Many of
these deaths are preventable and are due to suboptimal long-term medical care and delay in
obtaining help during the final attack (SINA, 2012). The number of disability-adjusted life
years (DALYS) lost due to asthma worldwide is estimated to be 15 million per year, which is

similar to that for diabetes, liver cirrhosis, and mental disorders (Bousquet et al,. 2005).

Although there is a varied picture of trends in asthma prevalence world wide, there are still
some areas where little is knoan about the disease or no data have been collected. These
include parts of Asia, Africa and South America. In areas where asthma prevalence has only
been reported in single cross-sectional studies, there is also a scarcity of epidemiological data.

These areas include Africa, Trinidad and Tobago, Dhakar, Albania, Greece, Nigeria, Israel,
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Beirut, United Arab Emirates, Kuwait, Palestine, Tamil Nadu, India and Qatar (Anandan et al,
2010). Although asthma prevelance in many parts of the world is increasing, it is evident that
there is a gap in the literature on asthma is Asia and the Middle East as indicated by the
limited number of reports with conflicting results considering that the available evidence has

rarely used cohort designs (Anandan et al, 2010).

RISK FACTORS FOR ASTHMA IN KSA

In Saudi Arabia, some factors increase the risk of asthma development or trigger symptoms in
people with asthma, including both internal and external environmental elements such as
infections, air pollutants, inhaled allergens, weather changes, chemicals, living in
disadvantaged areas, occupational hazards, drugs, smoking, levels of exercise, educational
status, economic status, emotional stress and certain foods (Saudi MoH, 2000; Al-Ghamdi et
al., 2008; Hamilton, 2005). Indoor factors (in the home, school, and work place) are most
commonly cited, as most asthmatic children tend to spend more time indoors (Samet,
Marbury, Spengler, 1987). Other factors that aggravate asthma include under-diagnosis, lack
of education, and poor health facilities and choice of treatment, along with poor adherence to

the therapeutic regimes (Siersted et al., 1998).

Diet
Diet is a major source of allergen exposures for people diagnosed with asthma (Crapo, et al.,

2004). Food can trigger an asthma attack due to an allergic response to foods such as peanuts,
sesame, fish, dairy products, and eggs. Some people become wheezy when they have food
containing certain additives such as tartrazine and histamine food (Fadillah, 2008). These
food sources, which are common in use in the western-world as well as in Saudi traditional
foods may exacerbate the situation and accelerate decline into an asthmatic attack. Knowledge
about asthma was viewed as the most effective means to helping people to exclude nutrients
that aggravate asthma symptoms from this diet. Evidence established by good quality clinical
trials in the KSA revealed that children with better understanding and adherence to asthma
nutritional regimes have significantly fewer of asthmatic episodes (Al-Ghamdi, et al., 2008;
Fadillah, 2008).

Obesity
Obese children frequently experience severe or persistent asthma (Mosen et al., 2008).

Obesity in children can also alter lung volume leading to rapid and shallow breathing patterns.
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Obesity can also cause reduction of the peripheral airway diameter which leads to on increase

in airway hyper responsiveness (Beuther, Weiss & Sutherland, 2006)

Infection
Infectious diseases impact on children's immune system development especially when

children are exposed to viral, bacterial, or parasitic infection. Respiratory tract infection may
lead to asthma. Infectious diseases from microbial agents may potentially aggravate the
development of chronic asthma especially when it seems recurrent (Griswold, et al., 2005).

Smoking
Generally, tobacco smoke damages tiny hair-like projections in the airways (cilia) Smoking

can also cause the lungs to produce excessive mucus which results in airway obstruction. In
children, passive smoking, which is the most common, is a problematic issue that decreases
the lung functionality and increases the symptoms of airway inflammation such as cough,
wheezing, and increased mucous production (Sarnat & Holguin, 2007). Living in a family
with parents that smoke, was also a positive risk factor for having respiratory symptoms in
general and asthma in particular (Al-Dawood, 2001; Bener, et al., 1991). There is no obvious
evidence about the rate of smoking among children in the KSA (Saudi MOH, 2000).
However, many studies related the increase in the prevalence of asthma between children in
KSA to the apparent smoking phenomenon between school children (Al-Ghamdi, et al., 2008;
Fadillah, 2008). For that reason, asthma education about the role of smoking in aggravating
asthma can contribute to increasing the awareness of that risk factor and decrease the overall

cigarette consumption between school children.

Air pollution
Outdoor air pollution is usually associated with increased hospitalisation or emergency

department visits for people with asthma. It also increases asthma mortality (Sarnat &
Holguin, 2007). Environmental pollution stimulates asthma exacerbation, especially in big
cities. It can increase the risk of an asthma attack and readmission to hospital (Arbex et al.,
2007). In the KSA, air pollution is a major risk factor leading to asthma due to the
accumulation of dust particles in the air which often exceed the upper limit recognized by the
the World Health Organisation (WHO, 2013). Increasing the level of desertification is the
main cause of asthma in the KSA in addition to the toxic gas emissions from cars and
industrial premises (Saudi MoH, 2000; Al-Ghamdi et al., 2008). It is emphasised that the only
way to eliminate the effect of environmental factors is by decreasing the exposure to these
risks as much as possible through increasing the individual orientation about the patterns and
nature of these risks (Sarnat & Holguin, 2007).
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Changes in weather
A sudden change in outside temperature can trigger an asthma attack such as cold air, windy

weather, poor air quality, and hot or humid days (Mireku et al., 2009). Further to the previous
facts, Saudi communities suffer from the fluctuation in weather which is a common trait of all
gulf countries. Variation between day and night temperatures, sudden fluctuation in humidity,
and differences in altitude (refers to the height above sea level), are the most common
environmental factors associated with the development of asthma in the KSA. While it is not
possible to modify the weather in the KSA it is possible to increase the likihood of children’s
ability to modify their life style or change their personal habits (e.g. type of playing),
strategies that family members can contribute to reducing the effect of the weather on their

health status.

Exercise
Exercise induced asthma occurs when the airways narrow as a result of exercise (Henneberger

et al., 2002). Exercise-induced symptoms occur commonly when the inhaled air is cold or dry
due to air changes during vigorous activities. Typical symptoms of asthma present, such as
shortenss of breath, chest tightness, and cough (Carlsen & Carlsen, 2002).

Exercise can be a trigger for children when their asthma is not under good control, however,
this does not mean that children with asthma should avoid exercise. As long as their asthma is
under control, exercise is recommended to keep their lungs and body shape in a good posture
and enhance normal growth and development. When asthma is controlled well or effectively,
exercise will strengthen respiratory muscles, improve the immune system and help to sustain
a healthy body weight. Swimming is one of the best forms of exercise for children with
asthma because it usually causes the least amount of chest tightness especially in the KSA

there are a plenty of beaches and swimming facilities available (Fanta & Flecther, 2009).

Linked to the previous sections, changing personal life style and establishing habitual healthy
patterns of behaviour may contribute to maintaining body fitness and relieving asthma

symptoms altogether.

Stress
Physiologic stress such as inflammation or contagious diseases can cause wheezing and more

vigorous asthmatic signs (Kang & Weaver, 2010). Psychological stressors such as anxiety can
also result in shortness of breath and exaggerate asthma symptoms. On the other hand, stress
can develop as a result of persistent wheezing and coughing which may contribute to further
psychological stressors and depression (Schmittdiel et al., 2004).
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Other risk factors related to the Saudi culture
Other risk factors are also associated with a high prevalence of asthma among Saudi children

such as illiteracy of the parents, having a child in a family with a low income, the use of coal
and wood for heating, living in a mud or tent house, lack of electricity inside dwellings, and
the presence of sheep (Al-Ghamdi, et al., 2008; Alshehri et al., 2000). In the KSA, the nature
of this life may characterise the vast majority of people especially who live in the rural and
Bedouin It is argued that many of the risk factors could be avoided by providing families and
their children with sufficient knowledge about how to avoid the triggers that cause asthmatic
symptoms (Al-Ghamdi, et al., 2008; Hijazi, et al., 1998).

ASTHMA GUIDELINES

Asthma cannot be cured, however, symptoms can be prevented and controlled in most cases
when early detection of the disease is established, therapy guidelines are adhered to, and
levels of knowledge are improved (National Asthma Education and Prevention Programme,
2007). To improve care, international guidelines (such as Global Initiative for Asthma
(GINA), Global Asthma Initiative (The British Thoracic Society, 2012), Australia National
Asthma Treatment Guideline, Canadian Thoracic Society (CTS) Asthma Committee) and
national guidelines (KSA guidelines, 2012) for asthma diagnosis and treatment have been
developed and updated to help physicians and patients achieve treatment goals and objectives
of asthma. This includes preventing chronic symptoms, minimizing morbidity and mortality
rates, maintaining a normal children daily activity levels, and decreasing hospital admissions
and emergency visits. In addition, they contribute to reducing exacerbations of that disease,
maximising lung function levels, prescribing suitable drugs to minimize adverse effects,

reducing patients’ negative perceptions, and saving time and money (Schmittdiel et al., 2004).

The guidelines are based on robust evidence, and studies show that they have helped to
achieve the major objectives as well as diagnosing and treating asthma (Bateman et al., 2004;
Dashash & Mukhtar, 2003). However, other studies such as Asthma in America, Asthma
Insights and Reality in Europe (AIRE) and Asthma Insights and Reality in the Asia-Pacific
(AIRIAP) indicate that asthma management falls well short of that recommended by the
guidelines (American Lung Association, 2013).

For instance, the National Asthma Education and Prevention Programme (NAEPP) were

established in the United States of America (USA) in 1991 to counter the continual increase
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of asthma. The first expert panel guidelines focused on Asthma management and the main

four components of effective asthma management are summarised in the table below.

Table 1: components of effective asthma management

National Asthma Education and Prevention Programme, 1991

» Use of objective measures of lung function to assess the severity of asthma
and to monitor the course of therapy.

- Environmental control measures to avoid or eliminate factors that precipitate
asthma symptoms or exacerbations.

« Patient education that fosters a partnership among the patient, his or her
family, and clinicians.

« Comprehensive pharmacologic therapy for long-term management designed
to reverse and prevent the airway inflammation characteristic in asthma as

well as pharmacologic therapy to manage asthma exacerbations.

The NAEPP recognised the importance of testing and updating the previous guidelines
according to the best available evidence. Hence, the second Expert Panel came into existence
in 1997 resulting in: “Expert Panel Report: Guidelines for the Diagnosis and Management of
Asthma—Update on Selected Topics 2002 (Bethesda et al., 1997, 2002). The “Expert Panel
Report 3: Guidelines for the Diagnosis and Management of Asthma—Full Report, 2007” was
the latest update of Asthma Diagnosis and Management (National Heart Lung and Blood

Institute & National Asthma Education and Prevention Programme, 2007).

During 2002, a major change occurred in NAEPP guidelines as the practice of asthma relied
heavily on the severity of the attack (Pollart & Elward, 2009). The 2002 guidelines divided
the patients into groups according to the severity of their asthma and suggested treatments
according to the new classification (Bethesda et al., 2002). This classification depended on
evidence provided from the recent guidelines. However, it was found that patients with a pre-
existing asthma diagnosis were more difficult to classify (Bethesda et al., 2002). The issue
was that patients who received treatment when their asthma was not controlled were difficult
to classify because these patients were more likely to receive more medication than usual and

thus, it was difficult to determine the level of severity (Pollart & Elward, 2009). However, a
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large number of patients were grouped together according to their exposure at the time of
classification (Pollart & Elward, 2009). For instance, the patient during the allergic season
may present with symptoms of a severe form of asthma according to guidelines which in

other seasons may not appear.

Thus, the new guidelines did not work as expected due to the dependency placed on
classifying patients with asthma according to the severity of the disease. Therefore, NAEPP
members established new guidelines in 2007 to allow practitioners to classifying such special
cases. A set of new concepts were integrated into the guidelines (Pollart & Elward, 2009).
These concepts were: severity, control, and responsiveness to treatment. First, the clinicians
initiated treatment according to the severity of symptoms then physicians had to monitor and
adjust the therapy to control asthma according to response to this therapy (Pollart & Elward,

2009). The major differences between 2002 and 2007 guidelines are summarized in Table 2
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Table 2: Overview of Changes to Asthma Guidelines: Diagnosis and Screening

Dimension of 2002 2007
guidelines
Emphasis: Classification of patient by Asthma management based on clinical
severity control
Definition Impact of the disease on lung | clinical, physiological and pathological
function characteristics
- Airflow limitation - Episodic shortness of breathing.
- its reversibility - wheezing
- Airway hyper- - cough
responsiveness
Diagnosis: Reversibility of measurements | Often prompted by symptoms:
of lung function enhances - episodic breathlessness
confidence in making a wheezing, cough, chest
diagnosis of asthma tightness
- Assessment of the severity of
airflow limitation
- Reversibility and variability
confirms the diagnosis of
asthma
Asthma Amount of daily Asthma severity is measured NOT
Severity: medications required by severity of the underlying disease
for optimal treatment BUT its responsiveness to treatment
Inhaled Not mentioned as form of Medication is shown to reduce
corticosteroids | Therapy exacerbation in children > 4 years
with moderate & severe asthma
Leukotriene- ADD-ON” Treatment Option | Controller Option
modifier

Since, many institutions and organisations have been established such as the Global Initiative

for Asthma (GINA) that aim to increase public awareness of asthma. GINA was established in
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1993 as a result of collaboration between National Heart, Lung, and Blood Institute, National
Institutes of Health, and the World Health Organization (The Global Initiative for Asthma,
2012). The objective of GINA is to (1) increase public understanding of asthma; (2) find the
reasons for the increased prevalence of asthma; (3) support research in the area of asthma and
the environment; (4) reduce asthma morbidity and mortality and (5) find new strategies to
manage asthma (GINA, 2012).

According to the National Asthma Council Australia (NACA) and Medicare Australia, an
integral part of the Asthma Cycle of Care is the development of a written Asthma Action Plan
(AAP), which assists the patient or carer in recognising the aggravation of asthma symptoms
and, in an effort to prevent severe exacerbations, adjust asthma therapy accordingly, (NACA,
2007; Medicare Australia, 2011). On the whole, the Asthma Cycle of Care must include:
- At least two asthma related consultations within 12 months for a patient with
moderate-to-severe asthma;
- At least one of these consultations (the review consultation) to have been planned at a
previous consultation;
- Documentation of diagnosis and assessment of asthma severity and level of asthma
control;
- Review of the patient’s use of, and access to, asthma related medication and devices;
- A written asthma action plan (or documented alternative if the patient is unable to use a
written action plan);
- Provision of asthma self-management education; and

- Review of the written or documented asthma action plan.

Although there is a paucity of research in the KSA conducted in the area of asthma control
and prevention, the Saudi Thoracic Society (STS) has been established and uses current
evidence derived from good quality research conducted outside of the KSA to develop
programmes and guidelines to prevent and assist in early diagnosis of Saudi children with
asthma. The Saudi Initiative for Asthma (SINA) group is a non-profit organisation which is
responsible to the Saudi authority for creating guidelines and conducting research in the field
of asthma in Saudi Arabia. SINA consists of a group of physicians and academics who have
long-standing experience in the field of asthma (Dashash & Mukhtar, 2003). In the last few
years SINA has accomplished many tasks. SINA was responsible for creating many education
programmes and teaching asthma therapeutic strategies for children in primary care settings.

It has created a useful internet website that has information about asthma in English and
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Arabic (The Saudi Initiative for Asthma [SINA], 2012). This is hosted as a web based
community through which physicians and academics share their experiences with each other.
Researchers who are members of SINA take the lead in research into the impact of asthma on
several aspects of children’s lives (The Saudi Initiative for Asthma [SINA], 2012).

Abundant studies indicate that the guidelines are not completely implemented by health care
providers: two studies in KSA alone reflect this: the first conducted in the Emergency
Department in King Fahd National Guard Hospital and the second in the National Guard
Iskan Primary Care Centre (Al-Jahdali et al., 2004; Dashash & Mukhtar, 2003). Reasons for
the lack of implementation of the guidelines and a poor compliance to specific aspects of the
guidelines are identified; they include the under-diagnosis of asthma, patient perceptions of
asthma and its management, inappropriate medication choice, and the type and quality of the
health care facility which includes the qualifications of the professional employees, the
presence of health education programmes, and the cost of treatment in the hospitals (Dashash
& Mukhtar, 2003). There is no evidence of using the Asthma Cycle of Care in Saudi Arabia.

Rather, the action plan currently used does not match any established guideline.

ASTHMA CONTROL

As noted, the assessment of asthma control has become pivotal in the management of asthma.
However, several surveys in developed nations have shown that the majority of patients with
asthma do not experience adequate asthma control (Lai et al., 2003). Asthma control and the
degree of severity of symptoms are related, however, they are different. Control is defined as
sufficient disease treatment; while severity is concerned with the fundamental process of the
disease (Carlton et al., 2005). Interestingly, some studies support the use of asthma control
based on an asthma management approach rather than on severity (Yawn et al., 2006). Five
symptoms, namely being awoken at night, limitations of daily activities, morning waking with
symptoms, dyspnoea, and wheezing, as well as short 2 acting agonist use and deficiency of
lung function, are considered as the most important indications for control assessment in
national guidelines in many countries (GINA, 2002; Saudi MoH, 2000; Australian National
Asthma Council, 2004, British Guidelines on the Management of Asthma, 2013).

Asthma control is the main concern of treatment underpinning asthma management
guidelines. It refers to the control of the clinical manifestations of the disease, and is the
ultimate goal of asthma management (GINA, 2010). Suggested measures of asthma control

include minimising day and night symptoms, bronchodilator use, and hospitalisation or
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emergency department visits; preventing asthma attacks, and maintaining normal daily

activity levels as well as normal lung function (Nathan et al., 2004).

A Turkish study involving 239 children implemented the Asthma Insights and Reality (AIR)
survey to estimate asthma control levels based on the GINA guideline classifications (Sekerel
et al., 2006). In this study just 1.3% of patients were found to have achieved an optimum
control level, and around 75% and 90% of children and adults respectively were experiencing
daytime symptoms. Inhaled corticosteroids (ICSs) have been recommended in persistent
asthma regardless of the severity of symptoms (mild, moderate, and severe), but the success
of asthma control is largely dependent on adherence to ICS daily use (Sekerel et al., 2006).
Other self-management activities, such as education, Peak Flow Meter (PFM) use, monitoring
of medication, trigger avoidance, inhaler practice, and use of Asthma Action Plans (AAPS)
are also mentioned as contributory factors for relieving asthma symptoms (Williams et al.,
2004; GINA, 2002; Rabe et al., 2000). Therefore, adherence to the therapeutic regime is a
main goal in any asthma action plan. That said; there is a clear relationship between asthma
severity and asthma control. The underlying severity of asthma in a patient may be modified
by changes in the environment and by the treatment strategies which are based on strong
asthma evidence. Ultimately, the changes in these environmental and treatment factors may
impact on children’s symptoms and their ability to function. Asthma control reflects the
combined effects of underlying disease severity, environmental exposures and the

effectiveness of treatment (Humbert et al., 2007).

A number of patient-related variables may influence asthma control. Laforest et al. (2006)
conducted a cross sectional study to identify factors associated with asthma. The study found
several independent patient-related determinants of inadequate asthma control, including
female gender, active smoking and overweight. Control also varied according to the type of
asthma supervision. Patients treated exclusively by specialists were more likely to have their
asthma well controlled compared to those who were treated by a General Practioner (GP)
Patients who were dispensed combined long-acting beta-2 agonist (LABA) and ICS therapy
were also more likely to have their symptoms properly controlled, particularly at higher doses
of these drugs (Laforest et al. 2006). This good quality study controlled for the confounding

variables, making the findings transferable to other settings.

Assessment of both asthma control and severity can depend on one or more of the following

factors: symptoms, changes in expiratory flow, and airway inflammation. Assessments of
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results vary depending on the methods used. As asthma is a chronic disease with varying
severity and levels of control over time, it can be difficult to accurately assess it with one
method at a particular point in time (Humbert et al., 2007; Rabe et al., 2004; Sekerel et al.,

2006); therefore, the use of more than one method has been recommended in asthma control.

BARRIERS TO ADHERENCE TO ASTHMA MANAGEMENT GUIDELINES

Studies have reported some barriers that may reduce patient adherence to asthma treatment in
general and to treatment with ICS in particular. These barriers are related to the medication
(corticosteroid), the patients and their families, and physicians and other health team workers
(Conn et al., 2005; Cote et al., 1997; Modi & Quittner, 2006), and income status (Bender et al.
2000).

Asthma has a measurable impact on how people assess their overall health status. The 2004-
2005 National Health Survey in Australia showed that among people with asthma, 42% rated
their health as ‘excellent’ or ‘very good,” compared to 58% of people without asthma. At the
other end of the scale, 28% of people with asthma rated their health as ‘poor’ compared to
only 14% of people without asthma (ACAM, 2007). Most of the impact of asthma is on
physical functioning and on the ability to perform social roles, such as work or study.

Several barriers have been shown to reduce the availability, affordability, dissemination and
efficacy of optimal asthma therapies. As well as the patient barriers identified (such as poor
education, culture differences and low income), the lack of symptom-based guidelines and
low public health priority have been recognized as barriers to reducing the burden of asthma
(Bousquet et al., 2005). Regarding children, ongoing asthma assessment is evidently deficient
in the most of health care systems. Lack of early detection of asthma among school children
or lack of the assessment of risk factors may contribute to low level of awareness and thus
higher incidences of asthma (Suissa et al, , 2002; Modi & Quittner, 2006; GINA, 2010).

ASTHMA IN SAUDI ARABIA

Saudi Arabia is one of the largest countries in the Middle East and has one of the largest oil
reserves in the world (Independent statistics and Analysis & U.S. Energy information
Administration, 2012). The discovery of oil in the Kingdom in the late 1930s launched the
country on a path of rapid social and economic development causing a marked impact on
health ( CDSI, 2012). Although the Saudi Government pays special attention to health, there
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were no official organised statistics regarding asthma in Saudi Arabia (Al Frayh, 2012). More
than 2 million people in Saudi complain of asthma attacks before being diagnosed as having
asthma, which makes asthma one of the most common chronic illnesses and this prevalence
is increasing (Al Frayh et al., 2001; Alamoudi, 2006).

A few studies have been conducted in the last 15 years to measure the prevalence of Asthma
in children in Saudi Arabia (Al Frayh et al., 2001; Al-Ghamdy et al., 2000; Nahhas et al.,
2012). A cross-sectional study was conducted in 2000 to explore the socio-clinical profile of
asthmatic children and the impact of asthma symptoms on their life style in Al-Majmaah (n=
606; age= children < 13 years of age) (Al-Ghamdy et al., 2000). About 88% of the children
presented with a combination of symptoms, a typical presentation of asthma in children. Of
these, 51% presented with cough, 78% with dyspnea, and 91% with wheezing (Al-Ghamdy
et al., 2000). Another cross-sectional study aimed to investigate the changing prevalence of
asthma in Jeddah, Riyadh, Hail and Gizan regions of KSA (n=2123; age=8- 6 years old)
using an internationally designed protocol in 1986 and 1995 (Al Frayh et al., 2001). The
prevalence of asthma increased significantly from 8% in 1986 to 23% in 1995 (P<0.0001) (Al
Frayh et al., 2001). However, due to the cross-sectional nature of the above two studies, the

validity of the results could be impacted by the snap shot effect of these studies.

Another study with larger sample size was conducted to study the prevalence of asthma in
school children (n=5663 age=6-16 years) in the KSA. The combined data revealed varying
prevalence of asthma with the highest 24% being in a coastal city bordering Yemen called
Gizan (n=362) followed by Taif 23% (n=594) and Hail 22% (n=507). The prevalence rate of
asthma in other places was: Al-Qassim 16% (n=384), Abha 13% (n=485), Dammam 12%
(n=889), Hofuf 14% (n=923), Jeddah 12% (n=531) and Riyadh 10% (n=988) (Al-Frayh &
Hasnain, 2007). A very recent study was conducted to study the prevalence of Allergic
Disorders among Primary School-Aged Children in Madinah (6-8 year old; n= 6,139). The
results showed a high prevalence of asthma in children between 6-8 years, around 23.6% of
school children in Madinah have asthma (Nahhas et al., 2012). However, another study has

reported the overall prevalence in the KSA as 10% (Masoli et al., 2004).

Figures from Nahhas et al., (2012) study showed that Saudi Arabia is considered one of the
highest risk regions in the world for asthma. These findings were augmented in previous
research (Al-Dawood, 2001; Alshehri et al., 2000). The possible explanation for the increased

prevalence of asthma in Saudi children could result from the increase of air pollutants caused
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by larger vehicles the number and existence of factories close to housing unit’s respons to the

remarkable increase in the Saudi populations.

Although all previous studies were descriptive and cross sectional, they reflect the prevalence
of asthma in the KSA and provide enough information about the distribution of cases over

different regions in the Kingdom.

A number of studies, in Saudi Arabia, were conducted to investigate the reasons behind the
significant prevalence of asthma among Saudi children. Several risk factors were found (Al-
Ghamdi et al., 2008; Bazzi et al., 2011; Hijazi et al., 1998). Being a Saudi national was found
to be one of main risk factors associated with asthmatic symptoms (Hijazi et al., 1998). It
seems Saudi children have specific genes significantly associated with asthma (5 single-
nucleotide polymorphisms (SNPs) in the interleukin 17 (IL17) gene-rs17880588 (G/A) and
rs17878530 (C/T) in IL17A and rs763780 (T/C), rs11465553 (T/C), and rs2397084 (G/A) in
IL17F-and a difference in the compared levels of the proteins (IL17A and IL17F) make them

more susceptible to having asthma (Bazzi et al., 2011).

Living in urban areas and in cities at sea level is another significant risk factor for having
asthma (Al-Ghamdi et al., 2008; Hijazi et al., 1998). A study was conducted to test the
differences between the prevalence of allergic symptoms in children living in urban and rural
areas of Saudi Arabia (n =1444; age 12 years old children). Logistic regression analysis
highlighted that “urban residence” was one of the main risk factors responsible for asthmatic
symptoms (Hijazi et al., 1998). One of the main causes of this finding can be the presence of
Alternaria spores in urban areas, which is one of the main fungal spores that cause asthma
(Kothari, 1993). A clinical study was carried out in several regions in Saudi Arabia to test the
role of airborne Alternaria spores in causing asthma. A significant positive relationship was
found between the presence of Alternaria spores and having asthma. Alternaria spores
constituted between 1.9%-9.6% of the total fungal air spore, and the maximum concentration
exceeded 5x102 spores per m® of air in Jeddah, followed by 4.9x102 spores per m3 in Al-
Khobar (Hasnain et al., 1998).

Belonging to a family with parents who smoke was also found to be another positive risk
factor for having respiratory symptoms in general and asthma in particular (Al-Dawood,
2001; Bener, et al., 1991). Al-Dawood (2001) has studied risk factors for asthma by

distributing a questionnaire to asthmatic children and asked some questions about smoking of
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parents. In this study, it was found that the smoking rate among parents of children without
asthma was significantly lower than that of parents of asthmatic children (Al-Dawood, 2001).
Many other risk factors were found to play a major role in the asthmatic children in Saudi
Arabia such as illiteracy of the parents , having a child in a family with a low income, the use
of coal and wood for heating, living in a mud or tent house and lack of electricity inside
dwellings (Al-Ghamdi et al., 2008; Alshehri et al., 2000). It can observed that many of the
risk factors mentioned in the above studies, apart from the genetic one, are modifiable and
could be avoided by providing families and children with sufficient knowledge about how to
avoid the risk factors that may trigger the asthma symptoms. For example, children illiterate
of parents can be educated by both verbal and direct communication.Therefore, there is a need
in Saudi Arabia for research that focuses on providing children with asthma with knowledge

that they can use to promote their own health and prevent asthma attacks.

Several problems are associated with poor asthma management in Saudi Arabia. Children
with asthma are more likely to be absent from school and are less likely to participate in
physical activity compared to their healthy counterparts (Al-Dawood, 2002; Bener et al, 2007,
Mohangoo, et al., 2007). Poor asthma management was also significantly associated with
poor quality of life (QoL) scores. A strong negative correlation was found between QoL and
the severity of asthma. As asthma severity increases, patients’ QoL decreases (Horner, et al
2006; Mohangoo, et al., 2007; Rydstrém, et al., 2005; Van De Ven, et al., 2007). The adverse
effect of poor asthma management extends to affect parents’ QoL as well as that of the

children (Gerald et al., 2006).

Most of the previous research conducted in Saudi Arabia focused on establishing the
prevalence of asthma (Al-Ghamdy et al., 2000; Al Frayh et al., 2001; Nahhas et al., 2012)
and also the risk factors that lead to high prevalence of asthma in Saudi Arabian children
(Al-Dawood, 2001; Al-Ghamdi et al., 2008; Alshehri et al., 2000; Bener et al., 1991; Hijazi et
al., 1998). Some researchers have tried to establish a cause and effect relationship between
asthma and specific variables such as the presence of specific genes in Saudi children thought
to be responsible for asthma (Bazzi et al., 2011), while others have studied the relationship
between specific foods and triggering of respiratory symptoms (Farchi et al., 2003; Hijazi,
Abalkhail, & Seaton, 2000). The aforementioned studies have mainly focused on the
biomedical treatment and the physical health of the asthmatic patients without addressing
other perspectives. Studying the illness from biomedical angle only is not enough as the other

dimensions of care such as the psychosocial perspective are equally important. There is a need
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to study the asthma and children from a wider perspective to ensure the quality of life of the

children is improved while receiving the current therapeutic plan.

SUMMARY

The studies confirmed that asthma treatment is heavily reliant on health education as a source
of disease prevention (primary-secondary-tertiary prevention approach). Children in the KSA
may suffer from the disease more than those elsewhere because of the ecological,
demographic characteristics, the prevalence of the asthma disorder, and the availability of
medical and rehabilitation programmes (Al-Dawood, 2002; Bener et al, 2007; Mohangoo, et
al., 2007). However, school children may benefit from better physiological and psychosocial
performance when enrolling in health education sessions that help to promote their quality of
life and improve their performed daily activities (Al-Ghamdi et al., 2008; Hijazi et al., 1998)

In summary, there have been a number of attempts to measure the prevalence of asthma and
its impact in Saudi Arabia. However, the above studies did not unveil the outcomes of this
illness among children in Saudi Arabia. Therefore, further research is required to shed light
onto the outcomes for school children and strategies that should be undertaken to improve

their quality of life.
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CHAPTER THREE: EFFECTIVENESS OF EDUCATIONAL
PROGRAMMES FOR CHILDREN WITH ASTHMA: SYSTEMATIC
REVIEW

INTRODUCTION

In this chapter a systematic review is presented of the effectiveness of school-based
educational programmes for children with asthma. The chapter is divided into two main
sections: the methodology used to search for, categorise and appraise the quality of studies,
and discussion of the evidence that is offered by the studies. The first part includes
justification for the use of systematic review methods, search process, method used in
assessing the quality of included studies and issues related to the quality of the excluded
studies. The second part details the evidence relating to issues of importance to asthma
education programmes. The chapter concludeds with a discussion of the gap in current

evidence based on the reviewed studies.

THE PURPOSE OF A SYSTEMATIC REVIEW

A systematic review is defined by the Cochrane online Handbook as: A review of a clearly
formulated question that uses systematic and explicit methods to identify, select and critically
appraise relevant research, and to collect and analyse data from the studies that are included
in the review (Higgins and Green, 2011). A systematic review uses a rigorous method for
searching, evaluating and synthesising evidence from literature to minimise bias. It answers a
specific question rather than a general issue (Garg et al., 2008). A systematic review has
precise objectives, overt criteria for inclusion and exclusion of studies, careful analysis of
design factors, and detailed conclusions about the strength of evidence on a topic (Khan et al.,
2011). Systematic review processes are used to locate, evaluate, and synthesis the available
studies on a given topic using a rigorous scientific design, which must itself be reported in the
review (Abalos et al., 2001).

The focus of systematic review is to provide a summary of findings for selected research
studies in a predetermined area. It identifies variations in the research design used by the
studies examined, giving an evaluation of study quality in each case and considering the
suitability of the findings for generalization. In this way systematic review allows the highest
quality evidence to be implemented into clinical practice, through answering health

professionals' clinical questions. In this regard, systematic review method was used in this
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study to assess the existing literature about the effects of educational intervention on children
with asthma, answering the review questions and finally, identify areas which require further
research. This would help healthcare providers; families and policy makers to improve the

care provided for children with asthma.

METHOD

Search strategy

Systematic searching is a strategy used to locate and find the evidence of interest (Khan et al.,
2011). The process of conducting a systematic review includes strict obedience to inclusion
criteria during the process of study selection, through which bias in the data collection process
is avoided and the research aim achieved. There exist clear procedures to guide the
formulation of a systematic review, and following these creates a work which is transparent as

to the processes that support the conclusions that are drawn (Morse and Richards, 2002).

In this study the Centre for Reviews and Dissemination (CRD) recommendations for guiding
the literature search were followed. The PICOS framework was used to set the review
question (CRD, 2009): Population, Intervention, Comparison, Outcomes and Study design.
This framework ensures that the questions is focused, comprehensive and unambiguous and

that the review is rigorous and thorough. The elements of PICOS are explained as follows.

P: Population. This is concerned with the target populatioin who are approached by the
researcher (CRD, 2009). This study is concerned with children suffering from asthma and

aged < 13 years from both sexes.

I: Intervention. This sets the nature of the intervention in the studies to be selected. The
intervention of interest for this review was school-based educational programmes for children
with asthma regardless of the means of delivery whether face-to-face classes, pamphlet, role-

play, or online.

C. Comparison. This refers to the use of comparative interventions in establishing the
effectiveness of an intervention. Studies that compared the educational intervention with no

intervention (usual practice) were used.

O: Outcome. These details the dependent variables that the researcher wants to measure as a
result of the intervention used in the study.
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S: Study design. The research methods used in testing the proposed intervention should be
stated. Only systematic reviews, randomised-controlled trials (RCT) or quasi-experimental
studies were included in this review. These designs can establish a cause-effect relationship,

establishing the effects of education interventions on children with asthma.

Overall, the PICOS was a means to set the review question as follows:
What are the effects of school-based educational programmes (1) on the knowledge,
attitudes and perceptions (O) of children with asthma (P) when measured over time (S)

compared to the usual practice of no planned intervention (C)?

Restricting the types of evidence to be included
Including only one type of study design in a review would reduce the risk of bias by

increasing the homogeneity of the included studies (Higgins and Green; 2011). Although
using restrictive design inclusion criteria resulted in returning fewer studies compared to
allowing more heterogeneous study design inclusion criteria, the latter would have increased
the risk of bias and additional confounding variables. The validity of the resulting evidence

would be at risk.

Databases and Justification
The selected databases had advanced searching and filtering tools (Facchiano and Snyder,

2012b, Creswell, 2013). They were comprehensive databases, containing large numbers of
journal articles related to the focus of this review. Table 3 summarises the databases used for

aggregating studies from the literature.
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Table 3: Databases and data sources searched, with related focus

Data Sources

Focus

Cumulative Index of Nursing and Allied
Health Literature (CINAHL) via EBSCO

Captures items in English language which are
sometimes missed by Medline, and also
includes allied health professions literature
which may be relevant to this review (for
example, dietetics). Distinct US bias had been
noted.

Database of the National Library of Medicine
(MEDLINE) via OvidSP

A wide-ranging, international database which
identifies most items from medical research
presented in English. Distinct US bias has
been noted.

American Psychological Association
(PsycINFO)

Specific to psychological issues, but also with
US bias.

Cochrane Central Register of Controlled
Trials (CENTRAL),

The most important site for locating RCTSs.

Cochrane Database of Systematic Reviews
(CDSR)

Specific to systematic reviews

The British Education Index (BEI).

This British database redresses some of the

problems of US bias in other larger databases.

Google Scholar

This indexes web pages rather than journal
articles but is useful for its wide-ranging
search and ability to identify references to
studies that may have been omitted from
other searches, allowing for academic search

of published reports of the identified studies

Other sources
In addition to items retrieved from databases,

publications cited in the retrieved reports were

identified. This was done to ensure completeness and comprehensivness of the search. Since
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http://www.shef.ac.uk/library/cdfiles/csa.html

systematic reviews, RCTs and quasi-experimental research would be expected to be reported

in journals, no search was made for grey literature.

Search Terms (Keywords)
Thesaurus searching involved the keywords listed in table 4. The search included the

combination of these terms using Boolean logic (AND, OR) in order to ensure that researcher-
identified combinations of terms or alternative terms would lead to retrieval of the most

relevant studies, encompassing the factors clarified in the search question.

Table 4: List of keywords searched based on PICOS

PICOS Applied to this review Key words
Population Children, Asthma, Saudi Arabia, School
Children with asthma in
Student
Saudi Arabia
Intervention Educational programme Education Intervention, Education
programme
Comparator Control, intervention
Outcomes Factors affecting asthmatic | Self-efficacy, Quality of life, Anxiety,
child life Attitude and belief, Knowledge of asthma,
School absenteeism
Study design Selected study design RCT and Quasi experiments

Inclusion and Exclusion Criteria

Inclusion criteria

Reports of studies which met all of the inclusion criteria were eligible.
1) Experimental studies (including systematic review, RCT or quasi-experimental)
2) Focused on children with asthma
3) Intervention formed by an education programme
4) Intervention focused on schools
5) Reported within the previous 10 years. (Dramatic advances had been made in the
treatment of asthma over the previous decade, so practices were likely to have

changed significantly since such evidence was produced.)
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Exclusion criteria
Of those reports which met the inclusion criteria, any which also met any of the exclusion
criteria was eliminated.

1) Reports published before 2003.

2) Reports not in English language. (Most research studies conducted in the Arabic
region are published in English due to lack of Arabic indexed journals.)

3) Reports of studies in which children diagnosed with additional chronic illnesses were
included. (This could add ambiguity to the effect of each disease separately (Levy et
al., 2006).

4) Reports of studies conducted in home, healthcare and community-based settings.
(These were likely to include the influence of family and community members on the
effectiveness of the programme as a third party.)

5) Reports of studies that focused on the views of knowledge only of teachers, parents, or

guardians of children with asthma rather than on children themselves.)

Results of the search
Initially, the search resulted in 1256 items being identified. Application of the inclusion and

exclusion criteria to review of titles and abstracts of these, together with identification of
duplicates resulted in elimination of 1185. (See Figure 1.) The reasons for these exclusions
were varied. Most were due to irrelevant citations (n=354) including studies that assessed
asthma education but in the light of other research purposes such as medical advancement,
policy development, and medical equipments innovations. The second most common reason
for exclusion was the quality of the evidence: 303 studies were neither RCTs nor well-
designed controlled trials. No systematic reviews were identified. A considerable number
were descriptive, comparative cohort, and case control studies. A third reason for exclusion
(n=64) was presentation in languages other than English. (In many cases, the abstract would

be in English but the full text in another language.)

The remaining 71 studies were assessed further on the basis of full-text reviewing, resulting in
the exclusion of a further 53 items. Nine were non-systematic reviews, while ten focused on
cases which included additional chronic illnesses. Twelve studies were excluded because they
were medical health education trials, and fifteen were removed since they were based on
assessing the use of newly developed inhalers or pulmonary function tests. A further seven

were discounted because they reported the assessment of effectiveness of using
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communication technology or a treatment protocol rather than assessing the impact on

children's quality of life.

The outcome of this process was that of 1256 items originally identified, 1238 were
eliminated, so that 18 studies were included in the review (Figure 1). These are detailed in
Table 5. The process of evaluating the whole search strategy was carried out by another
independent researcher who was competent in systematic review to ensure the accuracy and

comprehensiveness of retrieving studies from databases.
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Figure 1: Process of selecting studies from databases search
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Table 5: Studies included in the review

Bartholomew, L., et al., (2006). Partners in school asthma management: evaluation of a self-management
program for children with asthma. Journal of School Health, 76(6): p. 283-290.

Bowen, F., (2013). Asthma education and health outcomes of children aged 8 to 12 years. Clinical Nursing
Research, 22(2): p. 172-185.

Butz, A., etal., (2005). Rural children with asthma: impact of a parent and child asthma education program.
Journal of Asthma, 42(10): p. 813-821.

Clark, N.M, et al., (2005). A trial of asthma self-management in Beijing schools. Chronic IlIness, 1(1): p. 31-
38.

Clark, N.M., et al., (2004). Effects of a comprehensive school-based asthma program on symptoms, parent
management, grades, and absenteeism. CHEST Journal, 125(5): p. 1674-1679.

Cicutto, L., etal., (2013). A randomized controlled trial of a public health nurse-delivered asthma program to
elementary schools. Journal of School Health, 83(12): p. 876-884.

Cicutto, L., et al.,( 2005). Breaking the access barrier: Evaluating an asthma centers efforts to provide
education to children with asthma in schools. CHEST Journal, 128(4): p. 1928-1935.

Gerald, L.B., et al., (2006). Outcomes for a comprehensive school-based asthma management program.
Journal of School Health, 76(6): p. 291-296.

Horner, S.D., (2004). Effect of education on school age children's and parents' asthma management. Journal
for Specialists in Pediatric Nursing, 9(3): p. 95-102.

Kintner, E.K. and A. Sikorskii,(2009). Randomized clinical trial of a school-based academic and counseling
program for older school-age students. Nursing Research, 58(5): p. 321.

Levy, M., etal., (2006). The efficacy of asthma case management in an urban school district in reducing
school absences and hospitalizations for asthma. Journal of School Health, 76(6): p. 320-324.

McCann, D.C., et al.,( 2006). A controlled trial of a school-based intervention to improve asthma management.
European Respiratory Journal, 27(5): p. 921-928.

McGhan, S.L., et al., (2010). A children’s asthma education program: Roaring Adventures of Puff (RAP),
improves quality of life. Canadian Respiratory Journal: Journal of the Canadian Thoracic Society, 17(2): p. 67..

McGhan, S.L., et al., (2003). Evaluation of an education program for elementary school children with asthma.
Journal of Asthma, 40(5): p. 523-533.

Patterson, E.E., et al., (2005). A cluster randomised intervention trial of asthma clubs to improve quality of life
in primary school children: the School Care and Asthma Management Project (SCAMP). Archives of Disease
in Childhood, 90(8): p. 786-791.

Velsor-Friedrich, B., et al., (2005). A practitioner-based asthma intervention program with African American
inner-city school children. Journal of Pediatric Health Care, 19(3): p. 163-171.

Velsor-Friedrich, B., et al.,( 2004). The effects of a school-based intervention on the self-care and health of
African-American inner-city children with asthma. Journal of Pediatric Nursing, 19(4): p. 247-256.

Walker, J., et al., (2008). Factors that influence quality of life in rural children with asthma and their parents.
Journal of Pediatric Health Care, 22(6): p. 343-350.
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Data Extraction
A data extraction sheet was prepared based on piloting one study out of the 18 studies (See

table 8). Piloting helped in checking that the correct data structure was built and set up for
exporting of data extracted from the studies. The sheet was developed to summarise
information about each article included in this review. The extraction sheet was used to
provide consistency in the systematic review (CRD, 2009). Data categories extracted were
based on the CRD framework adopted in this study as described above. The aggregated
information included article author; year of publication; place; type and size of sample;
comparisons; type of intervention; main findings; and comments of study quality. A table
which compiles summaries about all studies included in the systematic review was developed
to show the strengths and weaknesses of each study. Data extraction was carried out by the
researcher and checked independently by one of the supervisors to ensure internal

consistency.

APPRAISAL OF STUDY QUALITY

Assessing study quality for validity and reliability enables researchers and healthcare
providers to endorse the best available research evidence into practice (Facchiano and Snyder,
2012). It also highlights the strengths of study findings (Facchiano and Snyder, 2012b).
Quality assessment required assessment of the suitability and appropriate application of the
adopted methodology to answer the declared research questions (Facchiano and Snyder, 2012,
Smith et al., 2011, Hemingway et al., 2012, Van Tulder et al., 2003). This is known as critical
appraisal and comprises three main components: evaluating for validity, reliability of the
research design, and applicability of the findings to the national or international population
(Facchiano and Snyder, 2012, Smith et al., 2011, Hemingway et al., 2012, Van Tulder et al.,
2003). Hence, this process involves evaluating the internal and external threats to validity and

possible bias for each study included in this review.

HIERARCHY OF EVIDENCE

Although disputed (Facchiano and Snyder, 2012b), a hierarchy of source of evidence for
medical and health interventions is often applied. According this hierarchy, the quality of the
evidence (research findings) is classified based on a weight given to research designs used to
generate the results of interest (Craig & Smyth, 2007). In this study, the recommendations of
the Joanna Briggs Institute for Evidence Based Nursing and Midwifery were used to score
evidence according to its methodological characteristics (The Joanna Briggs Institute, 2002).
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As shown in Table 6, the best quality of evidence is drawn from systematic reviews (see table
6), followed by RCTs, followed by well-conducted quasi-experimental designs (Facchiano
and Snyder, 2012a). In this review, RCTs were graded as being Level Il evidence, while
quasi-experimental studies were graded at Level I11. Studies which would score IV-VI were

not included in this review.

Table 6: Levels of evidence by Joanna Briggs Institute

Level Description

I Evidence taken from a systematic review of all good quality and relevant
RCTs.

I Evidence taken from at least one appropriately designed RCT.

11 Evidence taken from well-designed controlled trials, not randomized.

vV Evidence taken from comparative studies such as cohort studies, case control
studies from more than one research group or centre.

\ Evidence taken from single descriptive or qualitative studies

VI Evidence taken from opinion of respected authorities, based on clinical

experience, or reports of expert committees.

Critical appraisal

Regardless of the study design, it is not all RCTs are of the same quality (CRD, 2009). Thus,
findings should not be implemented without assessing the quality of the selected studies.
Hence, a plethora of tools have been developed to help researchers in assess the quality of
research studies (CRD, 2009, Creswell, 2013, Brink and Louw, 2012). Of these tools, the tool
developed by Hawker et al. (2002), was used to assess the quality of included trials in this
review. This tool was used because it is applicable to quantitative studies such as RCTs and
quasi-experimental studies. Further, a clear score would inform the reader about general
quality of a given study, and assign it to a continuum of quality (Hawker et al., 2002).
According to this tool, quality assessment is based on various factors, each factor is assigned
a score, from 1, which indicates very poor to 4, which indicates good quality. It assesses the
following items that include the abstract, title, introduction, aims, method, data collection,
sampling, data analysis, ethics, bias, findings/results, transferability, implications, and
usefulness (see Appendix 1) (Hawker et al., 2002). Each included study was given a total
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score falling into one of the following categories: very poor (0-10points), poor (11-20 points),
fair (21-30 points) and good (31-40 points). (See table 7). The main common problems and
comments related to quality of the included studies are discussed in next, while the scoring of

the studies will be explained later in the synthesised evidence tabe.

Table 7: Level of evidence and quality of the included studies

No. | Study Level of evidence quality score /36
1- (Bowen 2013) USA Level Il 33 (Good)
2- (Cicutto et al. 2013) Canada Level 1l 26 (Fair)
3- (McGhan et al. 2010) Canada Level Il 33 (Good)
4- (Kintner and Sikorski 2009) USA Level Il 34 (Good)
5- (Walker et al. 2008) USA Level Il 24 (Fair)
6- (McCann et al. 2006) UK Level Il 31 (Good)
7- (Gerald et al. 2006) USA Level Il 20 (Poor)
8- (Bartholomew et al. 2006) USA Level Il 25 (Fair)
9- (Levy et al. 2006) USA Level Il 23 (Fair)
10- | (Patterson et al. 2005) UK Level Il 31 (Good)
11- | (Butz et al. 2005) USA Level Il 31(Good)
12- | (Clark et al. 2005) China Level Il 23 (Fair)
13- | (Cicutto et al. 2005) Canada Level Il 31 (Good)
14- | (Velsor-Friedrich et al. 2005) USA Level 111 27 (Fair)
15- | (Horner 2004) USA Level I11 23 (Fair)
16- | (Clark et al. 2004) USA Level Il 32 (Good)
17- | (Velsor-Friedrich et al. 2004) USA Level 111 19 (Poor)
18- | (McGhan et al. 2003) Canada Level 1l 28 (Fair)

REVIEW OF THE RIGOUR OF THE STUDIES

This review included 15 RCTs and 3 quasi-experimental studies. The following is the

assessment of strength and weakness of studies.
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Randomisation
All of the included RCTs randomised to a certain level of concealment. Randomisation was

conducted on a school level to avoid contamination that could result as students from different
study groups mixed within the same school. However, none of them overtly report how they
randomly assigned participants to either intervention or control groups. The risk of
confounding bias remains unknown (CRD, 2009, Rothwell, 2006).

Concealment
Concealment of group allocation to control or intervention is used to exclude selection bias

(Schulz and Grimes, 2002). Sixteen studies failed to use concealment of allocation or did not
report on the use of satisfactory technique to maintain splitting of the sample (Bowen, 2013,
McGhan et al., 2010, Kintner and Sikorskii, 2009, Walker et al., 2008, McCann et al., 2006b,
Gerald et al., 2006, Bartholomew et al., 2006, Levy et al., 2006, Patterson et al., 2005, Butz et
al., 2005, Clark et al., 2005, Cicutto et al., 2005, Clark et al., 2004, McGhan et al., 2003,
Horner, 2004, Velsor-Friedrich et al., 2004). These studies have increased risk of selection
bias or they have (Horner, 2004) allocation bias (Velsor-Friedrich et al., 2004, Higgins and
Green, 2008). Studies were examined for efforts to reduce or limit the researcher bias by
blinding of investigators (Kintner and Sikorskii, 2009, Levy et al., 2006). However, no full or
clear description of the blinding procedures was given by the researchers.  Blinding of
research assistants was reported in only one study (Kintner and Sikorskii, 2009), and of
medical record auditor in one other study (Levy et al., 2006). The role of these personnel in
conducting the studies was not fully described to enable the reader to judge the risk of bias or
whether it was, indeed, possible to blind them this would depend upon whether they were
involved in the intervention or only in collecting data. Therefore, | assume the studies are

flawed to certain content in terms avoiding of bias.

Power
Sample size power calculations and measurement of confidence interval (Cl) are crucial for

adequate interpretation of findings, offering a guide to how likely the study results are to
reflect the same characteristics in a general population (Hemming et al., 2011). However, only
2 studies (Patterson et al., 2005, Kintner and Sikorskii, 2009) of the 18 included in the review
reported the use of power calculations. Doubt remained then about the adequacy of the
samples in the remaining studies to support the conclusions that were drawn (Hemming et al.,
2011). Moreover, one of the main issues to be considered in RCTs is attrition bias. Attrition
bias refers to "systematic differences between the comparison groups in terms of participants
withdrawing or being excluded from the study” (CRD, 2009, p 36). In this regard,

unintentional bias can be introduced especially if the attrition rate is related to a consequence
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or side effect experienced due to the intervention (CRD, 2009, Rothwell, 2006)., Loss to
follow-up was reported in eight studies (Cicutto et al., 2005, McCann et al., 2006b, McGhan
et al., 2003, Gerald et al., 2006, Horner, 2004, McGhan et al., 2010, Patterson et al., 2005,
Butz et al., 2005) and ranged from zero in Velsor-Friedrich et al., (2005) to 27% in McGhan
et al.,( 2010). The reasons for attrition were not always revealed but they were most often
reported to be family relocation, worsening asthmatic condition, no longer suffering asthma,
failed to return completed questionnaire, and lack of response to attempted contact.

SYNTHESIZING THE EVIDENCE

Four major areas of evidence were identified from the review: knowledge of asthma,
children’s absence from school and interruption of education, quality of life, and self-

management of asthma.

Knowledge of asthma
Regarding the impact of asthma education on children's level of knowledge, four studies were

were evaluated as offering good (strong) positive evidence to support this relationship and to
support the implemention of asthma education for all children with asthma (Bowen, 2013,
Cicutto et al., 2005; Kintner 2009, Patterson et al., 2005,). Another three studies were found
to be fair (moderate) level to support the impact of asthma education on children’s knowledge
(Velsor-Friedrich. 2005; Bartholomew. 2006; Levy et al., 2006). The rest of the studies were
found to provide (weak) level of evidence to support positively this relationship and must be

considered with caution.

A number of studies reported evidence that education increased children's knowledge of
asthma symptoms, medication and the effective use of devices and hence this optimized
control of their symptoms and reduced the impact of the disease (Bowen, 2013, Gerald et al.,
2006). Further, Gerald et al. (2006) evaluated the impact of a comprehensive school-based
asthma management programme on children's knowledge of asthma and school absence. The
Open Airway for School programmes (OAS), developed by the American Lung Association
(1986), and was taught to the children in six sessions of forty minutes duration over six
weeks. It contained basic facts about medication use, the monitoring of symptoms and
triggers asthma. Significant improvements in knowledge were reported in the immediate
intervention group (p<0.001). However, the study were sufficiently flawed to represent little
reason to accept the findings. The authors did not report sample size or a power calculation to

justify the study sample. The methods and instruments used in data collection were not
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detailed and no concealment of allocation was used to minimize selection bias. This study
supported findings by the results of a previous randomised controlled study that was also
conducted in the USA by Butz et al. (2005) in which a four hour education programme was
delivered over two sessions to children with asthma to evaluate its effectiveness in improving
knowledge of asthma, self-efficacy, and health-related quality of life. After 10 months,
children in the intervention group reported higher mean scores on asthma knowledge
(mean=12.45) than those in the control group (mean 10.8) p<0.001). Bartholomew (2006)
found similar results and reported that children who were treated with an asthma self-
management programme had greater knowledge than those in the control group (=453, p.73,
p=0.0001).

Significant and positive outcomes from an education programme was reported in trials where
education was combined with another intervention such as counselling and health status
monitoring (Kintner and Sikorskii, 2009, Levy et al., 2006). Kintner and Sikorskii (2009)
tested the efficacy of a school-based academic (teaching) and counselling programme for 60
children with asthma from grades 4 to 6 in the USA (intervention n=38, control n=22)). The
study showed an improvement in children’s asthma knowledge in terms of reasoning about
asthma, use of risk-reduction behaviours, and participation in life activities with significant
difference between those children who received the programme and those who did not
(p<0.01) (Kintner and Sikorskii, 2009). This was a randomised controlled trial with reported
sample size calculation, power calculation, and random assignment to intervention group and
control group. Three years earlier, another RCT evaluated implementation of a case
management programme in urban school districts in the USA (Levy et al., 2006). This case
management programme comprised an asthma education programme, weekly monitoring of
student health status, and coordination of care. In the study, 243 children were randomly
assigned to an intervention group (n = 115) or control group (n= 128). A knowledge test as
well as a telephone survey were used to audit of hospital and emergency department visits and
school attendance. The researchers reported a significant difference in improvement in
knowledge score directly after the education programme between intervention and control
groups (P<0.001). The intervention consisted of delivery of the OAS curriculum to students in
a weekly group setting at school, weekly monitoring of students’ health status (following up
on absences and symptoms with students, families, and teachers), and coordination of care
(contacting students, family members, school personnel, and medical providers to facilitate

disease-management and to mitigate environmental triggers at school and at home).
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More recently, an RCT was conducted on children living in urban area in USA to evaluate the
impacts of a school-based educational programme on children's knowledge of asthma and to
measure their health status (Bowen, 2013). A total 32 children (intervention group n=15,
control group n=17) with a mean age of 9 year) formed the sample. The intervention was the
modified OAS programme. In this course children (aged 8-11 years) were instructed in
physiology of asthma, detecting warning signs of asthma, device use, and avoidance of
triggers. It was conducted as weekly 90 minutes sessions for three weeks. Asthma Control
Test, Paediatric Asthma Quality of Life Questionnaire, and Spirometry Machine were used to
measure outcomes. The findings showed that the baseline knowledge score in the intervention
group was 70%. The knowledge score was significantly increased to 80% at first follow up
and to 90% in the second follow up compared to 50% in the control group (F= 19.028, P<
0.001).

However, improvement in children’s knowledge of asthma was not reported in all trials. A
quasi-experimental study conducted in USA to examine the effects of a school-based
education programme on children's knowledge of asthma and self-management practice
reported no significant improvement in levels of knowledge or self-management practice
(Velsor-Friedrich et al., 2004). A total 102 children (intervention group n=40, control group
n=62) aged 8-13 years were recruited and the OAS was employed. It was not clear whether
the findings of this study were sufficiently rigorous as no randomisation, concealment, sample
size or power calculations were reported. With moderate (fair) evidence on the effect of
education programmes, the lack of concealment and justification of study design, the evidence
was not adequately rigorous to be considered.

Children’s absenteeism and attendance interruption
Four studies showed a fair evidence level to support that children’s absenteeism and

attendance interruption were reduced through asthma education (Walker et al., 2008, Levy et
al., 2006, Clark et al., 2005, McGhan et al., 2003). Two studies with good evidence showed a
strong positive relationship between asthma education and school absenteeism Cicutto et al.,
2005, Cicutto et al., 2013).

All six studies reported significant likelihood (p<0.05) that children who attended asthma

education programmes would be less likely to be absent compared with students who did not

(Cicutto et al., 2013, Walker et al., 2008, Levy et al., 2006, Clark et al., 2005, Cicutto et al.,

2005, McGhan et al., 2003). A Canadian RCT by Cicutto et al. (2005) examined the effects of

an asthma education programme (Roaring Adventure of Puff programme) on children’s
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performance in terms of absence and quality of life in elementary schools. The programme
was delivered to children through a one hour session every week for six weeks. The
researchers recruited 256 children (intervention group n=132, control group n=124) from
grades 2-5 (age 8-11 years) in 26 schools. Two years after the programme, there was a
significant difference in the mean number of missed school days between the children in
intervention group (Mean 3.0, SD 4.4) and the control group (Mean 4.3, SD 5.7) showing less
absenteeism in the intervention group. For children with severe asthma symptoms, the
researchers reported a significant reduction in the number of interrupted days in the
intervention group compared to control group (6.2, SD 7.3; 9.1, SD 10.3 respectively)
(Cicutto et al., 2005). Similarly, a study by McGhan et al. (2003) in Canada also showed
significant difference in mean scores for the number of missed school days for children with
less missed days in the treatment group (mean 53.4 days/year) than those in the control group
(mean 64 days/year; p < 0.05) ( McGhan et al., 2003).

A further study in the USA assessed the effects of a comprehensive school-based education
programme on children with asthma and measured school absence and academic performance
(Clark et al., 2004). In this study, the researchers recruited 835 children aged 7-11 years from
grades 2-5 (intervention group 7 schools, 416 children; control group 7 schools, 419 children).
The OAS programme was introduced to the intervention group with no significant difference
between groups in terms of the number of missed school days (p >0.05). The only course that
showed a significant difference in scores between groups was the science course in which
children in the treatment group scored higher grades than their counterparts in the control
group (mean 0.27, 0.44, p = 0.02). This effect was attributed to the content of the education
programme that was pertinent to science such as pulmonary system anatomy and physiology
and the problem-solving programme activities that were thought to enhance the children’s

ability to solve and deal with science problems (Clark et al., 2004).

On the other hand, the remaining two studies with a good evidence level reported that
education programmes were not effective and that no significant difference was found
between treatment groups and control groups (McGhan et al., 2010, Clark et al., 2004,). This
evidence was also shown by four studies with fair evidence (Walker et al., 2008;
Bartholomew et al., 2006; Horner, 2004,Velsor-Friedrich et al., 2005) and two poor studies
(Gerald et al., 2006; Velsor-Friedrich et al., 2004). For example, the study by Gerald et al.
(2006) measured school absence as the main outcome and showed no significant reduction in

the mean of school missed day in the intervention group (p>0.05).
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Since the majority of good and fair studies reported no significant effect of education
programmes on absenteeism and attendance interruption, and those which reported a
significant effect were mostly of weaker quality, then it had to be concluded that the evidence

was still not clear and further investigation was required.

Education and Quality of life
In relation to the impact of asthma education on the quality of life, different levels of evidence

were concluded. Of those eight studies which investigated this relationship, four suggested
that asthma education programmes for children could improve their quality of life in terms of
activity level, symptoms, and emotional domains. Two of these studies were considered to
provide a good level of evidence (McGhan et al., 2010, Cicutto et al., 2005), and the others
were appraised as offering fair evidence (Cicutto et al., 2013, McCann et al., 2006).

A canadian RCT followed up a group of 206 children with asthma age 6-13 years
(intervention group n=104; control group n=162,) 6 and 12 months after commencing an
education programme, and assessed the feasibility and outcomes of the programme (McGhan
et al., 2010). The study measured children's quality of life as the main outcome using the
Paediatric Asthma Quality of Life Questionnaire, although school absenteeism, symptoms
experienced, medication use and hospitalisation were also reported in the study. The
education programme was a standardised national programme called “The Roaring Adventure
of Puff”. The programme comprised six parts (40 to 60 minutes sessions) covering different
topics related to asthma. Results showed improvement and significant difference in total
quality of life score for children in the intervention group (mean 5.9) compared to the control

group (mean 4.9, P< 0.05) at 12 months follow up.

Four years earlier, a similar RCT in the UK with good quality tested the relationship between
quality of life and the education programme for children aged 7-9 years (n=193) (McCann et
al., 2006a). Similar to the findings of McGhan (2010), the quality of life of the treatment
group improved significantly compared with the control group: 42% of children in the
intervention group showed improvement and significant difference in quality of life score
compared to only 27% in the control group (Chi-Squared 8.1, p=0.02). Further, Clark et al.
(2005) tested the effects of the OAS programme (Chinese version) on quality of life of
children with asthma in selected Chinese schools (N=639, age 7-11 years). Children were

tested at baseline and one year after the programme with improvement and significant
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difference in quality of life scores between groups (mean change: -0.132 intervention group

v.-0.577 control group, p = 0.04).

In another RCT in Canada, Cicutto et al. (2013) evaluated a school-based asthma education
programme delivered by a public health nurse (N=1316, mean age 8.2 years). They measured
the effects of the programme on quality of life; symptom control and school absenteeism. In
the one-year follow up, the results showed significant difference between groups with
improvement in the intervention group in regard to quality of life (intervention mean 5.8, SD
1.2; control mean 5.4, SD 1.4, P<0.0001) and effective inhaler use(Mean= control 2.5 SD=1.2
v. intervention 3.4 SD=1.2 p< 0.0001).

However, improvement of quality of life was not shown in four studies, three of which were
rate as good studies (Bowen, 2013, Patterson et al., 2005, Butz et al., 2005), and one which
was rated as fair (Walker et al., 2008). For instance, the American study by Walker et al.
(2008) evaluated the factors with high effect on quality of life of children with asthma
(N=222, mean age 8 years, SD 1.7). Children in the intervention group were given an
education course in form of a short workshop, asthma device training and booklets. The
quality of life for children was measured using the Juniper's Paediatric Quality of Life
Questionnaire before the intervention and 10 months later. No significant difference was

found between groups (p>0.05) indicating no improvement of quality of life.

Similarly, another RCT was conducted by Patterson et al. (2005) in the UK tested the
effectiveness of an education programme on quality of life for 173 children with asthma aged
7-11 years. The programme comprised sessions for 8 weeks, and quality of life was measured
before and after the education programme. No significante difference was detected in the
mean quality of life score between the intervention and control group (mean of difference
p=0.20). This study matched groups to reduce potential bias.

With these conflicting findings, it is not still clear that such education programmes would

have an effect on children with asthma in a different culture such as that of Saudi Arabia.

SELF-MANAGEMENT OF ASTHMA

Self-management of asthma for children was also an important issue that could be influenced
by asthma education and it was represented in two main aspects: self-efficacy and parental

involvement in children's self-management of medication use.
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Self-efficacy
Self-efficacy is defined as the belief and goals that individuals hold regarding their life and

abilities and their capabilities to achieve these goals (Ormrod, 2006). Of the eighteen studies
in this review, only 5 evaluated children's self-efficacy and acknowledged that effective
education programme might improve self-efficacy of children with asthma. Four of them were
conducted in the USA and one conducted Canada: two good quality studies (Butz et al.,
2005, Cicutto et al., 2005), two fair quality studies (Velsor-Friedrich et al., 2005,
Bartholomew et al., 2006), and one poor quality study (Velsor-Friedrich et al., (2004).

Velsor-Friedrich et al., (2004) reported that children in the intervention group that attended an
asthma education programme showed a significant improvement in self-efficacy scores
measured by the Asthma Belief Survey. The baseline score was 4.03, SD 0.10, which
increased significantly to 4.23, SD 0.10 after five months (p=0.046). Children in the
intervention group had a higher self-efficacy perception score and improved self-management
practice which correlated with improved asthma control (Velsor-Friedrich et al., 2004).
Regardless of the poor evidence this finding may indicate that education influenced and

improved children’s ability to control and manage asthma.

One year later, Butz et al. (2005) acknowledged a significant improvement in children's self-
efficacy after implementing an asthma education programme (mean score change +2.62, SD
6.3, p=0.005) The study conducted on 210 children and their families, of them 105 were

included in the educational intervention.

Bartholomew et al. (2006) reached the same conclusion on reporting similar findings after the
implementation of an educational programme for school children with asthma in the USA
(N=982, mean age 7.7 years). Although the study is fair evidence, it reported significant
improvement in self-efficacy (p=0.027) and knowledge of asthma (p <0.0001) in the
intervention group compared to the control group. In addition, some aspects of self-
management practice and behaviours such as recognising triggers, adhering to medications
and identifying asthma symptoms were also measured using the Usherwood Symptom
Questionnaire, analyzed using factor analysis and reported to be positively affected by the

education programme (Bartholomew et al., 2006).
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It appears that there may be a relationship between the improvement in knowledge of asthma,
self-efficacy and management practice. This was observed in the form of fewer symptoms and
fewer asthmatic attacks reported in children that received the education intervention in this
study and an other four studies (Bartholomew et al., 2006, Velsor-Friedrich et al., 2004, Butz
et al., 2005,Cicutto et al., 2005, Velsor-Friedrich et al., 2004).

Parents' involvement in child’s self-management
Parents involvement in asthma management for their child was improved after school-based

education programmes, and a significant difference was reported between parents who
received the programme and those who did not (p=0.003) (Horner 2004). This study also
found that children’s self-management behaviour improved in children who received a self-
management programme with significant difference from those in the control group
(p=0.003).

One year later, asthma self-care practice was found to be influenced by an education
programme shown by the higher scores in the treatment group (F 1 49=7.62, p=0.01) (Velsor-
Friedrich et al., 2005). Further, the study by Butz (2005) also showed that symptoms
identification as part of symptom management by parents and self-management skills was
significantly improved from pre-intervention to post-intervention for all variables (give child
asthma medication when child starts to have cough, wheeze, and inability to talk; count child
respirations when child is coughing or wheezing; and make an appointment with child’s
physician for asthma care even when child is not sick) (p=0.05). Moreover, a year later,
similar findings were also reported by Bartholomew et al., (2006) who found that children
who received an asthma self-management programme had significant improvement in self-

management of asthma episodes than controls (T 118s=2.63, p=0.0087).

It seems that different interventions had different effects. Bowen (2012) introduced an
intervention over 3 weeks, with one 90-minutes interactive session per week. The intervention
was a modified version of the OAS programme, a culturally relevant, interactive group
programme designed to be delivered to school-age children during school hours. The study
found no significant difference between children who experienced a modified OAS and those

in the control groups (F=1001, p=0.32).
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DISCUSSION AND IMPLICATIONS

The results show that the outcomes of interest were not measured in all included studies. In
this regard, the majority of the studies (7 of 8) demonstrated that education interventions
would improve children’s knowledge, self-efficacy (5 of 8), and quality of life (4 of 8).
However, 8 studies out of 14 found no significant reduction in school absenteeism in children

who attended an asthma education programme.

Eight of included studies were found to be of good quality, eight of fair quality, and two of
poor quality. Overall, the quality of the evidence that can be drawn from this review must be
considered to be of fair to good quality. However, a number of concerns need to be taken in
account when applying the results of this review in clinical practice. Authors did not report
the use of concealed allocation or blinding, Further, the results of the review demonstrated
considerable inconsistencies in terms of methodology, interventions, outcome measurement
instruments, and number and type of outcomes measured. This produced incompatible results
where some results were apparently conflicting. Therefore, it is difficult to make many helpful

conclusions from the synthesized research evidence.

Psychological stressors such as anxiety can result in worsening health status of children with
asthma. For example; children with asthma reported feelings of stress and anxiety when
wheezing and coughing. Despite the important role of stress and anxiety in the management
of asthma, anxiety level was not measured as outcome in the included trials. This is a serious

gap in the evidence base.

Additional complexity is added to interpretations of studies due to the inclusion of parents in
some studies, though children were usually assessed separately. While parental influence is
likely to be a major factor in asthmatic children’s knowledge, attitudes, and behavior, it was
important to understand how much children can understand, learn and change behavior as
their specific part of the interaction. While it is difficult to establish this from the reviewed

literature, this was the intention in the study reported in this thesis.

In common with some previous reviews, this systematic review showed effectiveness of
school-based education programmes for management of asthma. There are many implications
of this review for clinical practice. Several questions have been raised that should be

addressed.
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e Why are there different effects of programme elements on educational programme for
asthmatic children in schools?

e Why do results vary in different countries and cultures?

e Why do results vary from the different outcome measures?

e What is the effectiveness of the educational programme if applied on a large or small
scale?

e Would additional or different findings have been discovered if other research designs had

been include in the review?

LIMITATIONS OF THE REVIEW

This systematic review excluded non-English publications which may create a publication
bias and missed more detailed cultural perspective on the effectiveness of educational
programmes on management of children with asthma. However, the majority of Gulf health
publications are disseminated in English rather than Arabic. Despite this, this review was able
to compare study studies from different methods through a systematic appraisal process.

SUMMARY

Regardless of the limited number of the studies included in this review, knowledge about
asthma, absenteeism, quality of life and self-management of asthma were the most important
issues investigated when seeking the impact of asthma education programmes on children
with asthma. It was concluded that the evidence had inconsistent levels of quality to support
that asthma education programmes had a positive effect on children's knowledge. Studies
were, sometimes, deficient to providing robust methodological characteristics to enable
acceptance of their findings. There was a lack of concealment throughout the majority of
studies. The evidence on the effect of educational programme on children’s absenteeism and
interruption was not clear but seems to be moderate. Further, the evidence that asthma
education programmes improves children’s quality of life in terms of activity level, symptom,
and emotional domains was also inconsistent. Therefore, there is still a need for further

attempts to test the effect of education programmes in other cultures such as the KSA.

A range of information gained from this systematic review was useful for the development of
asthma education in this study. Methodological shortcomings observed in the reviewed
studies have encouraged stressing on issues surrounding concealment, quality and

components of asthma education materials. In this study where asthma education took place
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in school children community, all factors found to be influenced by asthma education were
introduced. Quality of life, knowledge of asthma, attitudes towards asthma, anxiety level, and
school absenteeism were all integrated in this study. While a number of the reviewed studies
failed to control some confounders, this study addressed these issues and controlled the
implementation of the study intervention in a way to that maintains consistency and in both

control and intervention groups.
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Table 8. Data Extraction sheet of the reviewed studies

Study Methods Impact of education on the measured outcomes.
Design | Sample Level of concealment K=Knowledge
(RA**, AC*, B*Y) SM=Self Management
QoL= Quality of life
A= Absenteeism

1- (Bowen, RCT N=32 RA** For Schools K= Improved (p<0.001)
2013) I=15, C=17 AC* =NR QoL=NS

AR=NR B*y=NR
USA Age= 8-12 years
2-(Cicutto et RCT N= 170 schools with total of | RA** For schools QoL= Improved (p <0.0001)
al., 2013) 1316 children AC* =NR Improved activity level, symptom awareness, and
Canada I = 85 schools emotional status

C=85 schools A= Reduced (p <0.01)

AR=11%

Mean of age = 8.2 years
3-(McGhan et N=206 RA** For Schools QoL= Improved (p<0.05)
al., 2010) RCT 1=104 AC*=NR symptoms, emotions
Canada C=162 B*y=NR A= NS

AR=27%

Age= 6-13 years
4-(Kintner and | RCT N=60 K= Improved (p<0.01) public awareness and knowledge
Sikorskii, | =38 RA** For schools about asthma
2009) C=22 QoL= Improved (P < 0.05) Unrestricted participation in
USA AC*=NR life activities

AR =NR A= NR (But recommended in the study for future

Age= 9-12 years

B*v for both recruiter
and evaluator

research)
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5-(Walker et RCT N= 221 RA** For schools QoL= NS
al., 2008) 1=130 families AC*=NR A= Reduced
USA C=91 families B*y=NR (p<0.05)
AR=NR
Mean Age= 8 years, SD 1.7
6-(McCannet | RCT N= 219 RA** For schools NS
al., 2006) I1=12 schools (106 pupils) AC* =NR QoL= Improved
UK C=12 schools (113 pupils) B*y=NR (p =0.02)
AR=22% Physical activity
Age= 7-9 years A= NS
7-(Gerald et RCT N= 736 RA** For schools and K= Improved
al., 2006) Age= No age given cohorts (p <0.001)
USA 3 cohorts over 3 years AC* =NR A= NS
Grad 1to 4 B*Y=NR
AR=7%
8- RCT N=982 RA** For schools K= Improved (p <0.001)
(Bartholomew I = 260 children AC*=NR Self management of asthma
et al., 2006) C=243 children B*Y=NR exercise pretreatment self-management
USA AR: 479 SM= Improved (p <0.027)
Mean of age =7.7 years A= Declined. P=0.02
Grades1to 4
9-(Levyetal., | RCT N= 243 RA** For schools K= Improved
2006) I1=115 children AC*=NR (p <0.001)
USA C=128 children B*¥ Only during medical | Symptoms recognition
AR=NR record audit A= Reduced
Age 6-10 (Mean=7.7 years) (p <0.05)

Grades 1to 4
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10-(Patterson | RCT N=174 RA** For schools QoL=NS
et al., 2005) I=Immediate group (11 AC*=NR Confident interval=-0.02 to 0.61
UK schools) B*y=NR
C= Delayed group (11
schools)
Age = 7-11 years
AR=1.7%
11-(Butz et RCT N= 210 (Child/parent RA** For schools K= Improved
al., 2005) families) AC*=NR (p <0.001)
USA 1=105 families B*y=NR SM= Improved
C= 105 families (p =0.005)
AR= 9% QoL=NS
Age = 6-12 years
12-(Clark et RCT N= 639 children from 21 RA** For schools QoL = Reduced
al., 2005) schools AC*=NR (p=0.04)
China I and C not clear B*Y=NR
AR= reported as number
Age = 7-11 years
13-(Cicuttoet | RCT N= 256 RA** For schools SM= Improved, (p <0.05)
al., 2005) I= 132 children AC*=NR QoL= Improved, (p <0.05)
Canada C=124 children B*y=NR Activity, symptom and emotional
AR= 3% A= Reduced, (p <0.05)
Age = 6-11 years
14-(Velsor- Quasi- | N=52 RA**= NR K= Improved
Friedrich et Experi | I=28 children AC*=NR (p=0.03)
al., 2005) mental | C=24 children B*v=NR SM= Improved
USA AR= 0% (p=0.01)
Age = 8-13 years A= NS
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15-(Horner, Quasi- | N=44 RA**=NR A= NS
2004) Experi | I and C not clear AC*=NR
USA mental | Age = 7-11 years B*Y=NR
AR=24%
16-(Clark et RCT N= 674 RA** For schools NR
al., 2004) I=7 schools-416 children AC*=NR A= Reduced
USA C=7 schools— 419 children B*y=NR (p=0.02)
AR=NR
Age = 7-11 years
17-(Velsor- Quasi- | N=102 RA**= NR K= NS
Friedrich et Experi | Eight schools but AC* =NR A= NS
al., 2004) mental | conveniently assigned to B*y=NR
USA groups,
I=40 children
C=62 children
AR=NR
Age = 8-13 years
18-(McGhan RCT Eight schools with N= 162 RA** For schools A= Reduced
et al., 2003) | = 76 students AC*=NR p<0.05
Canada C= 86 students B*Y=NR

AR= 16%
Age = 7-12 years

AC™*: Allocation concealment, RA**: Random allocation, B*v: Blinding ; AR: Attrition Rate, NS: Not significant, NR: Not Reported. I:

Intervention group, C: Control group
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CHAPTER FOUR: METHODOLOGY

This chapter justifies the quasi-experimental research design used in this work. It also
discusses critically the instruments used to measure outcomes and how two of these were
translated into Arabic. In addition, key concepts from Social Cognitive Theory are used to
critically determine the methods of delivery for the asthma education programme and to
support the notion that children can learn about asthma and that such learning may be used to
benefit their health and well-being. It is anticipated that the results from this study will add to
the current body of knowledge regarding the usefulness of a school-based asthma education
programme designed and delivered to Saudi children and that the results will further
understanding about the impact of this in the context of Saudi culture. Moreover, the results
from this study will inform the development of national policy and practice regarding Saudi

children living with asthma.

The systematic review presented in the previous chapter highlighted the relationship between
asthma education and beneficial outcomes for children related to their well-being, quality of
life and academic achievements. The extent to which children living with asthma acquire
knowledge and benefit from effective health education is explained in part by the concept of
self-satisfaction, derived from Bandura’s (1986) Social Cognitive Theory. This, combined
with the notion of children’s agency underpins the expectation that children living with
asthma can learn something about their asthma and use this learning to benefit their health and
well-being. However, while asthma education has been studied in different cultural contexts,
the issue remains largely unexplored in the KSA. The cultural and social norms within Saudi
society might impact on the intended outcomes of asthma education reported from research
undertaken elsewhere. It is argued in this chapter that experimental studies are needed to
examine the outcome of health education given the complexity of the relationship between

culture and social norms and individual children’s responses.

Previous studies relating to children living with asthma in the KSA have focused on technical
manipulations in clinical practice. Others conducted elsewhere have not considered the
impact of factors associated with variations in heath care systems, such as differences in
primary school education, students’ follow-ups, and regular asthma screening. This study
takes account of these factors and will further understanding about health education

approaches and how they function in the unique Saudi context.
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As noted in chapter 3, randomised controlled trials (RCT) are considered the ‘gold standard’
to generate high quality evidence for practice and policy (Facchiano and Snyder, 2012a).
However, while the results of this study will influence and inform the KSA national policy on
health education for school children, it was not feasible or desirable to undertake a RCT in the
context of a programme developed for delivery in schools. While it may have been possible
to randomly allocate children into the intervention and control groups within in local schools,
the risk of contamination between groups would have adversely impacted on the reliability of
the results. The following discussion explains the reasoning behind the choice of a quasi-

experimental design.

RESEARCH DESIGN

This study was undertaken using a non-equivalent pre-test post-test quasi experimental
design. Quasi-experimental designs were popularised by Campbell and Stanley (1963).
Quasi-experimental designs are similar to RCTs as they are used to establish the relationship
between an intervention and an outcome but with a difference in the strategies of having a
control group or the random allocation of the sample to the intervention or control group
(Reichardt, 2009). According to Shadish et al. (2002), there are 4 design types that are
consistent with quasi-experimental studies: quasi-experimental designs without control
groups; quasi-experimental designs that use control groups but no pre-test; quasi-experimental
designs that use control groups and pre-test and interrupted time-series designs without
randomisation. In particular, quasi-experimental designs may not satisfy the assumption of

randomisation while selecting study subjects due to obligated conditions (Harris et al., 2006).

Quasi-experimental studies are often used to examine the effects of certain interventions on a
specific population (Campbell and Stanley 1963). Furthermore, quasi-experimental designs
allow for comparisons between groups using statistical analysis, which enables a detailed

examination of any difference between the treatment and control groups (Harris et al., 2006).

In this study, each specific design was considered (control group, pre-test/post-test, and time-
series). As the current study was designed to determine the effect of a school-based asthma
education programme on outcomes for children living with asthma it was not possible or
desirable to randomise children to an intervention or control groups. The intention was to
recruit children from individual schools and deliver the asthma education programme to the
entire sample within that school. The reason for not recruiting the study groups randomly is
that the possible risk for contamination which might occur at school level as well as at the

level of the individual child. It was noted that in the North area of the selected region there are
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many schools at close locations, so some children who had not had the intervention ideas
might still have been communicated with. Furthermore there was a potential risk for
sampling bias as the schools for each region were not randomized into intervention and
control groups and children from each selected school were also not randomized accordingly.
This may have introduced the risk of bias because of the sampling methods used in this study.
As noted by Reichardt, (2009) random allocation of the sample to different groups within the
same school would have risked contamination between the groups and the validity of the
findings. A quasi-experimental design also satisfied ethical concerns about excluding children
who may see others benefit from the intervention. That said, the health education programme
was to be delivered to those children allocated to the control group on completion of the final
measures. This is discussed in more detail later in this chapter. Added to this, the quasi-
experimental design allowed for comparisons between the groups using statistical analysis, to
enable a detailed examination of any difference between the intervention and control groups
(Harris et al., 2006). This is of particular importance in this study as the findings are to be

used to inform a national strategy regarding asthma education programmes.

However, there were other challenges to be faced. The critical appraisal of others’ studies had
highlighted a number of potential threats to the validity of the study findings. As presented in
the previous chapter, the importance of coherence and consistency in design were key in
producing good quality research. Producing valid and reliable findings in quasi-experimental
designs is much more complicated than in correlational studies. An important aspect is
defining the relationship between the variables under study as not doing so would limit the
methodological coherence. For this reason, the variables used in this study were drawn from
careful consideration of previous research to ensure that there was no negative or detrimental
conceptual influence between the concepts. As noted by Dimitrov and Rumrill (2003) study

variables should be complementary in a way that justifies all elements of the intervention.

As quasi-experimental research can be expensive it was important to assess the resources
required to make sure these were available before committing to the design. Moreover, quasi-
experimental designs can be intricate, complex and time consuming prior to achieving reliable
results (Dimitrov & Rumrill, 2003). However, the evidence obtained from these studies is

highly regarded in respect of the hierarchy of evidence.
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THE STUDY LOCATION

This study was undertaken in Ha’il; a city located in the northern region of Saudi Arabia.

Figure 2 illustrates the geographical location of Ha’il city.

Figure 2: Map of Ha’il region
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The education of children in Ha’il is delegated to two educational directorates; one is
responsible for the north of Ha’il and one is responsible for the south of Ha’il. In total, there
are 298 public schools and 4 private schools which provide primary education for 29,553
Saudi male pupils and 1,475 non-Saudi male pupils. For girls, 249 public schools and 4
private schools provide the primary education. There are 28,043 Saudi female pupils and
1,353 non-Saudi female pupils (MoE, 2014). As discussed in chapter two, the population of
Ha’il according account for 22% of those diagnosed with asthma (Al-Frayh & Hasnain,
2007). On a more practical level, it is where | reside and work, it thus presented an ideal

location for the study.

ETHICAL APPROVAL

It was a requirement that the study receive ethics approval from the University of Salford and
the Ministry of Education (MoE) in KSA before any research work commenced. In KSA it is
mandatory that all researchers that intend to work with school children apply for and are
granted ethics approval. An application was submitted to the MoE detailing the aim of the
research, the intended participants and the region that had been selected to conduct the study.
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The committee approved the application on condition that evidence of ethics approval from

University of Salford was received (see appendix 2).

At the University of Salford, the Health and Social Care Research and Innovation Committee
have delegated responsibility for ethics approval to the Staff and PGR College of Health and
Social Care Research Ethics Committee. Part of the submission required a detailed research
design with justification for the sample size and participants, consideration of potential risks

or harms and detailed participant (and in this case) parent information leaflets.

The research proposal went through several iterations between April 2012 and April 2013
before the final draft was completed. Advice was sought from academic supervisors and
researchers undertaking similar work to ensure that the methods addressed the study’s aim
and objectives. The recommendations highlighted the need to describe any risks posed to the
children involved, the potential benefits accrued as well as the potential benefits to society.
After responding to all suggestions made, the Salford University Research, Innovation and
Academic Engagement Ethical Approval Panel confirmed its approval at the meeting held on
April 10, 2013 and assigned HSCR12/85 as evidence of this (please see appendix 3).

TARGET POPULATION

The target population for this study was children aged 7 to 12 years, living with asthma
attending primary school in the Ha’il region. It was decided to recruit children from the south
and assign them to the control group, while those recruited from the north were assigned to
the intervention group. Selection of potential participants was done by establishing how many
children in the first school in the region had asthma. Once those meeting the inclusion and
exclusion criteria had been identified and recruited to the study, the next nearest school was
identified and the selection and recruitment process repeated. This process was followed until
the number of children determined by the power calculation (discussed later) had been
recruited to the intervention and control groups. A total of 5 schools in the south and 5
schools in the north were needed. Assigning children to groups by region was done to
minimise the risk of contamination between the control and intervention groups as mentioned
earlier. Although there was no statistically significant difference between the control groups, a
potential threat to validity of the study was lack of randomisation of schools while recruiting
children for the study sample. The decisions taken to prevent compromise of the study by
students from control and intervention groups having verbal contact resulted in the control
group being taken from schools in the south of Ha'il and the intervention group being taken

from students in the north of Ha'il were based on the assumptions that the two groups of
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children were similar. However, ideally participants from both control and intervention
groups should have been taken from both north and south and randomised within each group.
This would have eliminated any perceived threats to validity in relation to age differences and

possible greater existing knowledge about asthma, anxiety and quality of life.

Inclusion and Exclusion Criteria

As discussed earlier, the incidence of asthma among school children in KSA is remarkably
high and this places a considerable burden on the health care system in the Kingdom. Policy
makers have raised concerns about the management of asthma among school children and are
developing a strategy to decrease unexpected complications in the future. For that reason, this
study focused on school children with asthma to assess the impact of asthma education on

children at this developmental stage.

Inclusion Criteria
To be included in the study all participants had to meet all of the inclusion criteria. The

inclusion criteria for eligible children were as follows:

« They had to be attending primary school.
« They had to be resident and attending school in Ha’il City.
They had to be diagnosed with asthma.

Exclusion Criteria

If any of the exclusion criteria were met, then the potential participant had to be excluded.

« Aged 6 years or less or 13 years or older.
« Unable to speak Arabic
« Currently attending or previously attended an asthma education programme.

SAMPLE AND SAMPLING METHOD

Convenience sampling was used to recruit children into the study. This sampling strategy is a
non-probability sampling technique where subjects are selected based on their accessibility
and proximity to the investigator (Polit and Beck, 2008). Reasons for not recruiting the study
sample randomly related to the inability of the researcher to spilt children into two discrete
groups while providing the asthma education programme in the same setting. For that reason,

the sample was recruited conveniently for both control and intervention groups.
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The process of recruiting the study sample for both groups started with assessing the medical
records of the children (which are held by the school) to determine an initial number of those
diagnosed with asthma. However, acknowledging that not all records were up-to-date, for
instance when students had recently transferred to the school, students between the ages of 7
and 12 years were also asked if they had asthma. This process identified additional children.
The latter group was also subject to further checks for medical history and using the following
questions:

« Have you ever had an attack of wheezing (a whistling noise that comes from the

chest)?
« Have you ever had attacks of shortness of breath with wheezing?
 Does your breathing become normal in between attacks?

If the child responded positively to all three these questions they were considered asthmatic.

Once identified permission from the children's parents was sought before any further contact
with the children was made. All students mentioned in the list that met the above criteria
were selected conveniently for participation. Thereafter, the process of obtaining informed

consent from both participants and parents is considered later in this chapter.

SAMPLE SIZE

It is estimated that there are 10,000 children aged 7-12 years in the Ha’il region of Saudi
Arabia and that 2200 (22%) of these have asthma (Al-Frayh & Hasnain, 2007). Based on the
data supplied by Juniper & Styles, (1996), the smallest clinically significant difference in the
total score for quality of life in the PAQLQ is 0.42 points, with an SD between subjects of
0.71 points. Following guidance by Campbell et al (1995), it is calculated that to reach 80%
power and significant level of p=0.05, the minimum sample size to ensure statistically
significant results would be 45 in each group. The major reason for selecting power at this
level of significance is to avoid type | and type Il errors. However, in order to consider
differences between age groups and to avoid exclusion of children from participating schools,
a sample size of up to 150 boys and 150 girls in each arm was planned: a total sample of up to
300 children (14% of the children with asthma).

Alternatively, sample size can be determined based on the proportion of children who suffer
from asthma in this region. As proportion is estimated at 22%, sampling equation will be as

follows (Daniel, 2009): n=zpg/d* where (z) is the statistical z score based on 95% confidence
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interval and is equal to 1.96; (p) is the estimated proportion; (g)= 1-p; and (d) is equal to a at
0.05. Based on this, the measurement of sample size was n= (1.96) ? (.22) (.88) / (0.05) *n=
297.49 which is equal to 298 subjects

Critical appraisal of studies included in chapter 3 revealed that researchers failed to avoid type
I error (rejecting a true null hypothesis) due to setting an improper a level when using either
one or two tailed hypotheses. It has been argued that type Il errors (accepting a false null
hypothesis) occur more frequently in social and medical studies due to improper study power
R, which can be avoided by increasing the sample size. Smaller sized samples noted in studies

considered in chapter 3 failed to do this; consequently the results had to be viewed cautiously.

An additional factor was the variations in the number of students for each gender. There are
more males in Ha’il region in the age group of interest. Since the participating children would
be predominately male, increasing the sample size would mitigate this. In total a sample of
228 subjects, 122 males and 106 females of which 130 subjects were from the north (75 males
and 55 females) while the remaining 98 subjects (51 males and 47 females) from the south

was achieved.

RECRUITING THE RESEARCH ASSISTANTS

The cultural practice of selecting children by genderfor education was also of significance in
this study. It is a general rule in the KSA to separate male and female students into completely
isolated premises and education staff. Males are not allowed to access those premises used by
girls under any conditions in accord with the local culture and social norms. Consequently, it
was not possible to have a single person deliver the asthma education programmes to both
girls and boys. Rather, it was necessary to recruit a woman for this purpose. Therefore, one
male and one female research assistants were recruited. However, to avoid personal bias a
decision to recruit two research assistants was taken with myself acting as a liaison and
providing training for the research assistants to maintain consistency in the delivery of the
educational materials. A further cultural consideration was that selecting research assistants
from the same cultural milieu as the children would improve their access to schools and

acceptability to parents.

The selection of research assistants involved a meeting with the head nurse of the King Khalid
Hospital, which is the main referral hospital in the Hai’il region. During this meeting the

research was discussed and his assistance sought. Following this, recruitment flyers (see
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appendix 4) were posted on the nursing notice board on the paediatric floor. The recruitment
flyer explained the purpose and aims of the study along with the researcher’s contact
information. The flyer reported that only two nurses would be recruited, one from each

gender. Recruitment criteria were agreed with the head nurse as follows:

1. A Saudi national. This criterion was set to make sure that he/she understood the Saudi
culture and context and that they would be fluent in Arabic. This ensured that the
research assistants would have the relevant background information to encourage
participation during delivery of the asthma education programmes. Previous
researchers have not provided clear justification about the identity of research
assistants or the person delivering the health education. However, as noted earlier, it

was necessary to pay due regard to cultural expectations and norms.

2. Have a BSc in nursing. This criterion was set to ensure that those recruited would be
familiar with the management and treatment regimes for children with asthma. In
addition it was agreed with the head nurse that a nurse with a BSc qualification would
have the advantage of an appropriate education background that included research
awareness and that they would have more experience of working with sick children in

the hospital.

3. Have at least two years of experience in dealing with children diagnosed with asthma.
This criterion was agreed so that those recruited would be familiar with the signs,
symptoms and treatment options. This criterion was also set to ensure that the research
assistants would feel comfortable when working with the children in a classroom

setting.

In the first week, five nurses (all males) contacted the researcher and expressed their
willingness to participate in the research. Despite all five nurses being Saudi nationals and
having worked with children, none met the criteria. Two held a diploma in nursing and had
less than two years experience; the remaining three had no experience of working with
children with asthma. Although disappointing, the five responses indicated that there was
interest from the staff in the hospital in contributing to this work. A week later, a further six
nurses (4 males and 2 females) contacted the researcher and expressed their interest in
becoming involved in the study. Of these, two (one male and one female) met the criteria and
were recruited. The male nurse had 5 years experience working as a qualified nurse while the

female nurse had 3 years experience in working with children diagnosed with asthma. In fact,
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there was no financial benefit gained from participation in the study as research assistants.
Rather, nurses were keen to join this study to acquire experience in this uncommon
interventional research in the region, something is acknowledged as credentials for them

according to their point of view.

PREPARING THE RESEARCH ASSISTANTS

The next step was to arrange meeting with the research assistants to plan for their preparation.
The purpose of the meeting was to explain what was intended and to discuss their role as
research assistants would be. It was important for them to have sufficient time to reflect on
these discussions before asking them to become fully involved. Four meetings followed (each
lasting for 4 hours) during which their preparation was completed. In the first meeting, they
were introduced to the research topic, provided with an overview about the study, a copy of
the research protocol and explanation of the inclusion and exclusion criteria that would apply
to the children. The recruitment process was discussed in detail in the second meeting. This
involved the practical issues that needed careful consideration when assessing the eligible
participants. Following this, target dates and the key requirements of the research were
discussed. In addition, the assistants agreed on dates that they would be available to deliver
the asthma education programmes and undertake data collection activities. Following this, the
final two meetings focused on the content of the asthma education programmes. It was
important that their competence in delivery of the content and their ability to successfully
work with children in schools was established. A list of possible risks to the study was also
discussed to mitigate these. Finally, using evidence based guidance on the content of asthma
education programmes collaborative agreement on the most appropriate manner to implement
and deliver the programme was reached. However, regular follow-ups after taught sessions

were held to discuss what had happened and ensure consistency in delivery.

OUTCOME MEASURES

As discussed earlier in this thesis, asthma can impact on several aspects of children's lives
including their physical and emotional well-being. As discussed in chapter 3, health education
is acknowledged as a major part of the effective management of asthma; especially for
children (Phipatanakul, 2004). The purpose of most health education is to improve knowledge
and change behaviour and attitudes in people who have partial or complete deficit in issues
related to their health. The purpose of the health education intervention proposed in this study

was to enhance outcomes related to children's knowledge, attitudes, and behaviours, and their
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quality of life. In addition its contribution to lowering anxiety levels and school absenteeism
was sought. As such, four standard instruments were selected to ensure that the impact of the
intervention on these outcomes could be examined. This also meant that recommendations
arising from this study would be grounded in the findings of a good quality experimental

study.

Paediatric Asthma Quality of Life Questionnaire
In order to develop this tool, Juniper & Styles, (1996) explored the functional problems

associated with asthma with regard to physical, emotional, and social well-being through a
review of the literature and discussion with children, their parents, and their physicians during
clinic visits. Almost 100 problems initially emerged; these were reduced to generate a
questionnaire for review by children of 7-17 years. Twenty-three questions over three
domains were identified and tested through cognitive debriefing to ensure understanding and
acceptability among children and young people with asthma in this age range. Cognitive
debriefing technique was used to trigger children's thinking process and to enhance their

ability to elicit their life experiences (Raat et al., 2005).

This tool was specifically designed for children between 7 and 17 years of age, and it can be
completed by children themselves (Raat et al., 2005; Tauler et al., 2001). The authors of this
instrument are not alone in arguing that children with asthma are the only individuals who on
reflect their problems ( Juniper & Styles, 1996). The reliability of this instrument has been
tested in many studies from several countries Sweden (Reichenberg & Broberg, 2000), Spain
(Tauler et al., 2001), and the Netherlands (Raat et al., 2005). An added bonus was that it was
also available in Arabic (Juniper & Styles, 1996). To ensure the validity of the Arabic
version, cultural adaptation and linguistic validation was undertaken ( Juniper & Styles,
1996). The Paediatric Asthma Quality of Life Questionnaire (PAQLQ) was designed to test
the functional problems (physical, emotional and social) that are most worrying to children
with asthma ( Juniper & Styles, 1996). The questionnaire consists of 23-items measuring the
child’s symptoms (10 questions), emotional function (8 questions), and activity limitation (5
questions). When completing this questionnaire, children are required to recall their last week
and answer the 23 questions on a 7-point scale (7=not bothered at all, 1=extremely bothered).
It is claimed that the instrument is able to detect small, clinically significant differences in
severity of symptoms between children. This adds further rigour to the psychometric
properties of the instrument that eliminate any possible threats to the validity of the findings.
In fact, further explanation of how quality of life is being improved is critical to understand in

which aspect the participants gained improvement and therefore, which element is most
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affected by asthma education. This instrument was used after gaining permission from the

author (see appendix 5)

Spence Children's Anxiety Scale (SCAS)
Anxiety is one of the concepts that have received little attention in the context of asthma

education. While there are many relationships that determine anxiety level, asthma was
assumed to be the major factor aggravating anxiety in those children. Although anxiety is a
substantial part in the quality of life measurement, measuring anxiety individually may also
support the results gained from other instruments and add further understanding to the

experiences of children living with asthma.

The SCAS scale evaluates the level of anxiety symptoms broadly aligned with the aspects of
anxiety disorder proposed by the DSM-IV (Ishikawa et al., 2009; Spence, 1998). Similar to
PAQLQ, this tool was developed through a collection of 80 items developed by searching the
literature, drawing on the clinical experience of four clinical psychologists who specialised in
anxiety disorders, existing child anxiety assessment measures, structured clinical interviews,
and the DSM diagnostic criteria. The SCAS had been rigorously translated and tested in
Arabic by Al-Baini (2010) and found to be culturally acceptable and valid for use in this
study. In addition, all items included in the scale have no cultural-based issue which makes

this scale applicable to other people and settings.

The final number of items for this scale was 44 items (Appendix 6). The SCAS consists of
six sub-scales and a total of 44 items distributed as follows: six items each for separation
anxiety, social phobia, obsessive compulsive problems, panic, and generalized anxiety/over-
anxious symptoms, three items for agoraphobia, five items for fears of physical injury, and 6
items considered as positive filler items to reduce negative response bias. Out of the total 44
items, 23 questions were further developed and pre-tested for cognitive debriefing to ensure
that children were able to understand all questions easily while ensuring that older children
would not be insulted. Children are required to answer the 44 questions on a 4-point Likert

scale (O=never, 3= always).

The validity of this scale was attained by evaluating the convergent, discriminate validity, and
test-retest reliability. Moreover, construct validity of the SCAS was obtained through a
comparison of two groups of children, one group clinically diagnosed with anxiety disorder,
and the other not. The internal reliability co-efficient alpha was 0.93 (Spence, 1998). The
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Spence Children's Anxiety Scale is valid to use for children who are aged between 7 and 12

years old.

Asthma Knowledge Questionnaire (AKQ)
This instrument was developed to measure primary school children’s (8-10 years old) level of

knowledge about asthma (AlMotlag & Sellick, 2011), (Appendix 7). The instrument consists
of 24 questions (23 true/false items and one open-ended question). The original Newcastle
Asthma Knowledge Questionnaire aimed to assess the knowledge of parents of children with
asthma. The instrument was initially tested through the face validity and appropriateness of
the 31 items on the NAKQ for the target population (Fitzclarence and Henry, 1990). The final
version of the NAKQ consists of 25 true/false items and six open ended questions that
provide a comprehensive assessment of the key domains of asthma knowledge including:
general data about asthma, triggers, symptoms, and asthma treatment and management. The
tool has been used extensively by the researchers to test adults with and without asthma
(Allen et al., 2000), the child care workforce (Hazell et al., 2006), asthma educators (Allen et
al., 2000), teachers (Gibson et al., 1995; Henry et al., 2004) and parents of children with
asthma (Fall et al., 1998; Ho et al., 2003; Khan, 2003). The domains of the NAKQ are well
constructed, with evidence of construct and discriminate validity, high internal consistency of
items and test-retest reliability (AlMotlag & Sellick, 2011).

AlMotlagq & Sellick (2011) have checked the wording of items in their study to ensure clarity
and visibility to the target population. Ten items were excluded because these items used
technical terms or difficult language that would not be understood by an 8 to 10-year-old
child, or were designed to assess parents’ understanding of asthma treatment or doctors’
rating of the severity of asthma. The remaining 21 items included 18 that needed a true/false
response and three open-ended questions. To ensure that key domains of asthma knowledge
were covered (general facts, triggers, symptoms, treatment, and management), eight items
from existing asthma knowledge instruments (Meyer et al. 2001; Bahari & Abdrahman 2003;
Ho et al. 2003; Martinez & Sossa 2005) were added. The second step was to test that the
wording of the 29 items could be understood by primary school-age children, and to identify
any item repetition. This process resulted in the rewording of some items and merging of

others to produce a final list of 23 true/false items and one open-ended question.

The modified version included 23 true/false items and one open ended question that asked 8-
to 10-year-old children to list three symptoms of asthma. For the purpose of the this study, the

modified version of the original AKQ developed by AlMotlaq & Sellick,( 2011) was used
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after gaining the permission from the authors (see Appendix 8). However, this modified
version is only available in English and therefore translation into Arabic was needed. The
translation process will be described later in this chapter.

Asthma Attitudes Questionnaire (AAQ)
This instrument consists of 15 questions on a 6-point Likert scale ranging from 1=Strongly

Agree to 6=Strongly disagree (Gibson et al., 1995) (See Appendix 9). It assesses attitudes
towards asthma in four main domains: (1) tolerance towards asthmatics (eight questions), (2)
locus of control which is based on internal control and stands for the degree to which persons
believe that their own decisions and actions influence their illness and its consequences
(Wallston et al., 1978) (two questions), (3) powerful others which examines the degree to
which persons believe that their scope for action towards asthma is under the control of other
people such as a doctor or a teacher (three questions), and (4) chance domain which proposed

that asthma and its effects are a result of chance (two questions).

For the purpose of confirming validity and reliability of AAQ, the locus of control items were
based on previous work with an asthma-specific locus of control questionnaire (Gibson et al.,
1993). The items relating to the tolerance domain were extracted from responses of older
children with asthma during a focus group discussion. They were screened for face validity by
a multidisciplinary team, and the questionnaire was pilot-tested in a neighbouring school
before being used in the study (Gibson et al., 1995). The AAQ was used after gaining
permission from the author (see appendix 10) The AAQ is not available in Arabic, so

translation and testing was required.

School attendance
Finally, the children’s attendance records were monitored to establish if the education

programme had any impact on school absenteeism? Attendance records were obtained
directly from school staff and permission to access this data was sought from parents. The

duration of attendance monitored was 3 months (the whole study duration).

The next sub-section of the chapter presents a detailed description of the process of translating
both the NAKQ and AAQ.

TRANSLATING INSTRUMENTS

As noted, two of the questionnaires were already available in the Arabic language; PAQLQ (
Juniper & Styles, 1996) and the SCAS (Al-Baini 2010). As the Asthma Attitude
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Questionnaire AAQ ( Gibson et al., 1995) and the Asthma Knowledge Questionnaire NAKQ
(AlMotlag & Sellick 2011) had not been translated, both were translated into Arabic using the
World Health Organization’s (WHO) process of translation and adaptation of instruments

(WHO, 2007) (please see Appendix 11).

Forward translation
This is the first stage where a professional independent translator in the KSA performed the

translation of the AAQ (15 items) and NAKQ (24 items). This resulted in the first Arabic
version of both AAQ and NAKQ (Appendix 12, Appendix 13, respectively).

Reverse or panel back-translation

Reverse translation or panel back-translation followed where a committee fluent in English
and Arabic took part. The committee consisted of the translators who performed the forward
translation and a paediatrician who had experience in treating children with asthma. In
addition myself, and a schoolteacher who was fluent in Arabic and English joined the panel.
The teacher checked for the accuracy of the translated version of the questionnaire against the
original questionnaire in English. The teacher also tested the level of the language used
against the expected cognitive abilities of the children that would be recruited into the study
Cognitive testing was important as it ensured relevance of the tool and that it was an objective
measure for the purpose of collecting data. It was also useful to assess the applicability of the
instrument for the study age group (Burns and Grove, 2008)

The committee approached the questionnaire with the following objectives: to check the
accuracy of the translation; that the translated instruments reflected the original meaning in

English; and to use words and descriptions that would be easily understood by children.

During the meeting, all panel members questioned the accuracy of the vocabulary, especially
the health-related vocabulary, which might be interpreted differently by some children due to
the various dialects that are common in all Arabic speaking countries. This resulted in some
challenges throughout the translation process. For example, in Arabic the word for “asthma”
is “Al Rabo”; however, given differences in dialect and language, not all people in Saudi
Arabia would use or know this term. Therefore, the committee recommended that each time
asthma was written, it was accompanied by “Al Rabo" between brackets (Please see appendix

14 and 15, second version of the AAQ and the NAKQ).
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Following a review of the Arabic versions of the AAQ and NAKQ, panel members were
instructed to record their responses in the content validity questionnaire (Polit & Beck, 2006).
This aspect of the translation protocol involved the following steps: panel members were
asked to rank each item for its clarity and representativeness on a four point ordinal scale: (1)
item is not representative / clear; (2) item needs major revision to be representative / clear; (3)
item needs minor revision to be representative / clear; and (4) item is representative / clear.
Additional space on the form was available for comments and suggestions. After ranking by
panel members, the researcher amended variables that required minor revision according to
the suggestions made by panel members in discussion with the researcher. For example, some
of the AAQ such as questions that are concerned with the perception towards asthma were
simplified using simple words and description to reflect the figurative meaning of these
questions. For instance, questions such as “what are your perceptions towards methods of
asthma management” was simplified to “what are your opinions on the methods of asthma

management familiar to you?”

The accuracy of the developed versions of the questionnaires enhanced the reliability and
validity of the questionnaires used in the study. The accuracy also ensured cultural adaptation
of the translated versions of the questionnaires making them suitable to the Saudi context.
Finally, it allowed for the optimisation of the response rate.

VALIDITY OF INSTRUMENTS

According to Liljequist (2010), validity of the research instruments is important as it allows
for effective analysis of the collected information and usefulness and meaningfulness of the
study. In other words, validity means to what extent the selected instrument measures the
intended research objectives (Polit and Beck, 2008). Validity can be divided in two types;
internal and external validity. While internal validity means the extent to which the
independent variable significantly causes and influences the dependent variable (Polit and
Beck 2008), the external validity is that validity which reinforces the meaning of
generalisation which can be fulfilled by maintaining the sample representativeness ( Metzger
& Wu 2008; Bannigan and Watson 2009). Face validity and content validity are concerned

with the contents of the instruments as mentioned previously.
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CONTENT VALIDITY

According to WHO (2007), content validity encompasses the demonstration of the existence
of a strong relationship between the content that was used in the study and the variables under
investigation. As such, it provides information related to the representation of the population
by a specific study sample. Content validity analysis was performed to determine the
appropriateness of the language, content, and structure of the Arabic versions for measuring
the research variables. The variables included attitudes and knowledge about asthma in
children. The snowballing technique was used to recruit a panel including six experts to
perform a content validity analysis of the questionnaires. The process entailed contacting a
small group of people with experience in asthma management who were known to the
researcher, those people identified other colleagues who were then invited to participate in the
content validity assessment. The process was done in accordance with the procedure
described by Polit and Beck (2006). The six individuals included two general practitioners
experienced in the management of childhood asthma, two nurses that have regular contact
with asthmatic children, one primary school teacher, and one social worker. This was a
sufficient number of experts to perform the process of content validity as acknowledged by
Polit and Beck (2006). Each panel member was sent a questionnaire that included the revised
list of asthma knowledge items and asthma attitude items, and asked to rate each item using a
5-point Likert scale for appropriateness (1=not appropriate to 5=most appropriate). Panel
members were also invited to comment on the wording of items and response format, and to

suggest other items to be added to the instrument.

The approach to establishing the Content Validity Index (CVI) was identified in Polit and
Beck (2006). The CVI consists of two domains. The representativeness domain (R-CVI)
which identifies to which extent the item is representative of a scale within an instrument, and

the clarity domain (C-CVI) which identifies the clarity of the item to the reader.

Both the R-CVI which relates to the representativeness and the C-CVI which relates to the
clarity are applied to each item and then to the scale as a whole in the form of the Item CVI (I-
CVI) and the Scale CVI (S-CVI). The ICV is the proportion of experts who rate an item as
relevant, while the S-CVI is the proportion of items rated as relevant by all raters (Polit &
Beck, 2006). Thel-CVI agreement proportion of .78 or above indicates acceptable content
validity (Polit et al., 2007). The overall S-CVI score is calculated by taking the average of the
items scores (Lynn, 1986).
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Content validity index report
In the AAQ, the representativeness analysis identified two items with 89% representativeness

and three items with 92% representativeness in NAKQ. The remaining items demonstrated
100% representativeness in both questionnaires. Subsequently, all items were retained in the

translated questionnaire.

Content validity analysis was done by summing I-CVI results as percentages and dividing the
results by the number of items in each of the questionnaires. Content validity analysis
revealed high representativeness and clarity outcomes reporting representativeness score (R-
CVI) of 99% and clarity score (C-CVI) of (98%). These scores indicate good agreement
between panel members. The panel members’ comments were very helpful in providing a
wider perspective about the translation process. The result of the validation process was the
third version of the Arabic AAQ and NAKQ (Appendix 16 and 17 respectively).

Reliability of the instruments
To determine the feasibility and if any modifications were needed before using the

instruments in the main study, a pre-test pilot study using the AAQ and NAKQ was
conducted with 20 children diagnosed with asthma. The recruitment of 20 children rested on
the recommendations of Lackey and Wingate (1998) that a pilot test should be carried out the
equivalent of one tenth of the main sample. Pilot testing is conducted to refine a tool or
instrument to ensure clarity, understanding, and acceptability (Polit and Hungler 1999). In
this case both the AAQ and NAKQ were tested. The group consisted of 12 male and 8 female
children diagnosed with asthma and living in the Ha’il region, KSA. Their ages ranged
between 7 to 12 years. The answers of the pilot study population suggested that all items in

both AAQ and NAKQ and their options for response were clear and understandable.

Reliability means the extent of measurement for certain participants is similar on applying this
tool at different time (Polit and Beck 2008). So, it can be achieved when keeping results at a
consistent level despite changing of time and place. Internal consistency comprises testing the
homogeneity that assesses the extent to which personal items are inter-correlated, and the
extent to which they correlate with overall scale findings (Polit and Beck 2008). This can be
performed by using Cronbach‘s alpha test. Many references state that an alpha 0.85 or above
indicates adequate internal consistency, meaning, findings are consistent, so the items are

representative (Polit and Beck 2008). Cronbach's Alpha for both scales from the pilot testing
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were measured and revealed high internal consistency values in NAKQ (0.882) and AAQ
(0.935). These results established that there was no further need to modify any of the
questionnaires before field-testing with the target population. However, it is important to note
that the children that took part in the pilot test were not considered eligible for the main study.
This was simply carried out when establishing the final list of eligible students (mentioned
earlier in sampling section). However, those included in the pilot study were given the chance
to attend the asthma education programmes but they were not allowed to contribute to the

study findings through completing the study instruments.

Negotiating Access to Schools

The researcher met the school principal and the social worker (normally employed in each
school in KSA to provide psychosocial counselling for the students who were to take part
from the targeted schools) and showed them the ethics approval gained from the Head of MoE
in Ha’il Region. The researcher explained to them the aim of the study, explained the process
of conducting the study and its stages in their schools, and gave them a detailed description of
each step. Sufficient information about the whole study was provided to the intervention and
control schools to create awareness and enable them to assist children in making a decision

regarding whether or not to take part.

Strengthening support from the key stakeholders was an important part of ensuring the
success of the research. The success of any study often depends on the contribution of the
gatekeepers. The gatekeepers play the role of representing the interests of the host

organisations, and there members (Burns and Grove, 2010).

The education programme was started after the children and parents had been informed about
the study requirements and had given their consent.

RISK-BENEFIT ANALYSIS

Risk-benefit analysis is one of the most important ethical considerations to which researchers
have to pay attention (Long & Johnson, 2007). The degree of risk to be taken by participants
in any research should never exceed the potential benefits of their participation (Polit & Beck,
2004), otherwise, participation is no longer be accepted. With respect to research risks, Long
& Johnson, (2007) recommended researchers to identify the potential risks and set out

planned measures to avoid, minimise, or treat any possible risk that ensued. Additionally,
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Polit & Beck (2004) argued that participants should be informed of any possible harm to
allow them to make an informed decision regarding their participation in the study.

Key in this study was minimising any potential risk. Throughout respecting the rights and
dignity of the participants was paramount and assessed using the universal guidelines (Polit
and Beck, 2008) presented in nursing references rather than complying with any national Act.
The following are descriptions of the ethical considerations undertaken to preserve

participants' rights.

Once the potential participants were identified, a letter and information sheet outlining the
study was sent to parents by the school administrator (See appendices 18 C and D). Potential
participants were given the opportunity to discuss their children’s participation in the study
and to ask any questions by contacting the researcher directly by telephone or email within
two days if they had any queries. To ensure that the information was accessible for parents
and children two information sheets were provided; one targeted at the children and the other
one targeted at the parents. The information sheet was offered in Arabic; the common
language of people in Saudi Arabia. Those parents that consented to their children’s
participation in the study were asked to sign the consent form and return it to the school. The
children were also asked to signal their consent by signing or making a mark on the consent
form. Even when parents gave consent for their children to participate, no pressure was put
on the children at any time to do so should they state or signal their wish to decline. The

consent forms were also written in Arabic to ensure understanding.

Participants were assured that the information they provided would be handled in a private
and confidential manner. Each child was identified by a research number. Personal details and
signed consent forms were stored separately from the data in a secure, locked filing cabinet in
the researcher’s office before being transferred to a locked filing cabinet at the University of
Salford. The data will be stored for five years and then destroyed in line with the perceived
risks for non-clinical studies considered by the NHS. During the study, data were stored in a
password-protected computer at the university for the student’s use, with materials archived to
a non-rewritable CD each week and stored by the supervisor in case of technical failure. Data
was not disclosed to third parties without the consent of the individual participant. This was
maintained until the study finished and will be treated in the same manner for future purposes

in accordance to the University of Salford regulations. In case of using the data for the
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purpose of publications, conference presentations and for teaching purposes no names or

personal details will be disclosed in these circumstances.

According to the beneficience and non-malficience ethical principles, preventive measures
that maintain maximum benefit and minimised harm were used. For instance, virtual devices
were used safely to prevent any transmission of micro-organisms between children while
performing inhaler practice. In addition, none of the children were excluded deliberately from
group discussion because of his/her misbehaviour to prevent negative psychological impact of
censure. In addition, those children in the control group were given the same opportunity to
benefit from asthma education programme at the end of the study to ensure that they could

also benefit.

POTENTIAL FOR COERCION

According to Polit & Beck (2004, p.147), coercion is defined as “an explicit or implicit threat
of penalty from failing to participate in a study or excessive rewards from agreeing to
participate.” Coercion violates codes of research ethics such as openness and
straightforwardness alongside honesty during the research. With respect to this ethical issue,
the voluntary nature of participation in this study was addressed in the information sheet for
the children in that they were informed that their agreement to participate in the study was
voluntary and that they could decide to opt out of the study at any time without any

consequence.

As mentioned earlier, all shortlisted children were only approached once permission to do so
had been given by their parents. The information sheet designed for parents included a clear
statement detailing their right to withdraw permission for their child’s continued participation
in the study at any time. This ensured that both the parents and children knew that there
participation was voluntary. In addition, the parental participation leaflet provided details of
compliance with all ethical and legal aspects related to the study including that the researcher
would provide accurate teaching materials and protect information from disclosure. However,
some parents expressed their reluctance to give permission for their children to participate as
they questioned the benefits derived from taking part. However, informal meetings with those
parents were conducted to further explain what was being proposed. Still, some declined

permission, and their decision to do so was respected.
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In regard to the children whose parents were illiterate, the researcher and the assistants
provided face-to-face communication about the study and what would be expected of them
and their children. The children had been told that should their parents need help with reading,
to contact the research assistants who would help. A total of 10 parents contacted the research
assistants for help. The information sheet was read to them and their questions answered. No

child was excluded on the grounds of their parents not being able to read.

Thereafter, children whose parents had given the approval for their participation were also
asked to declare their acceptance and readiness to participate in the study using simplified
informed consent mechanisms. The children’s participation information leaflet was used to
introduce the study before asking if they wished to take part. The schools' administrators
helped in this process and were informed to keep returned consent forms until collected by the

researcher or his assistants.

At the end of this process, 228 (out of 372 potential participants) agreed to participate, giving
a 61% acceptance rate and a 39% rejection rate. However, the main reason given for children
declining the offer of participation was that 3 months was a long time and that there was no
incentive for them to take part. For these children, further emphasis was given to re-iterating
that their decision to decline would not affect their treatment by their teachers or school
administrators. Those that agreed to participate were reminded that they could withdraw from

participation at any time.

INTERVENTION: THE ASTHMA EDUCATION PROGRAMME

It is known that health education can enhance knowledge, and change attitudes and
behaviours. According to Bloom's taxonomy, educational objectives can be divided into three
main categories or domains: cognitive, affective, and psychomotor. These learning domains
are normally integrated with each other and can be experienced simultaneously (Gilbert et al.,
2011). In each domain, there is a range of suggested learning strategies that can be used to
improve the effectiveness of teaching strategies targeting one domain over another. For
instance, some domains need informal methods for learning rather than formal methods such
as gaming and role-playing in the affective domain while lecturing is commonly used for the
cognitive domain and demonstration and re-demonstration are used for the psychomotor
domain (Gilbert et al., 2011).
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These recommendations were given careful consideration when designing and developing the
classroom based asthma education programme for children aged 7 to 12 years. A health
educator should have the responsibility for understanding barriers impeding learning
processes. For children with asthma health education that is learner-centred provides the most

effective means to ensure an active participation in the learning sessions.

An education programme of three days duration was employed (two hours per day). The
educational sessions integrated cognitive theory with the information provided by the British

Thoracic Society and Saudi Initiative for Asthma (see appendix 19).

The Intervention
In this study the intervention being tested was a specific health education programme

delivered over three days using two-hour sessions per day. The critical analysis of research
into specific health education programmes for children with asthma (see previous chapter)
supports the contention that educating those diagnosed with asthma about asthma and how
this can be managed enables potential health and well-being benefits (Gibson, Shah &
Mamoon, 1998).In this section, Social Cognitive Theory (Bandura, 1986; Clark. 1989) is used
to examine why measuring outcomes beyond knowledge acquisition are important in

establishing the impact of an asthma education programme on outcomes for children.

SOCIAL COGNITIVE THEORY

Social Cognitive Theory was developed by the Canadian psychologist Albert Bandura.
Bandura conducted a series of studies with his students and colleagues to discover why and
when children display aggressive behaviours (Bandura, 2001). These research projects
demonstrated the value of understanding individual behaviours which was later explored in
Bandura’s (1986) seminal article and book (Bandura, 1986; Bandura, 1989 Clark. 1989).
Bandura claimed that Social Cognitive Theory showed a direct correlation between a person’s
perceived self-efficacy and behavioural change. The findings derived from Bandura’s early
work (Bandura, 2001, Boulet, at al., 1999) laid the foundation for further refinement and
development of the theory which has become the theoretical framework of choice for many
researchers interested in measuring the outcomes of health education programmes (Clark &
Zimmerman, 1990; Bandura, 2001; Miller, 2005; Humbert et al., 2007). For instance, Ahmad
(2009) who investigated the effect of a breastfeeding education programme on breastfeeding
outcomes among mothers of preterm infants selected Social Cognitive Theory as the
theoretical framework to develop the intervention (Ahmed, 2009). Other researchers have
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used Social Cognitive Theory in implementing co-operative learning and continuing
education for community services (Alansari, 2006) and the identification of psychosocial
constructs to explain physical activity behaviours among employed women (Tavares et al,
2009).

Social Cognitive Theory is a learning theory based on the claim that people learn in part by
observing each other (Boulet, at al., 1999). For instance, observed behaviour of others can
change an individual's way of thinking (Bandura, 2001). However, the premise that Social
Cognitive Theory is particularly appropriate in explaining how children learn is important for
this study. A central tenet of Social Cognitive Theory is that change in children’s individual
behaviours is due to their own learning capabilities. This is consistent with the notion of

children as active agents in their own learning.

Social Cognitive Theory consists of several assumptions in relation to learning and behaviour.
The first assumption rests on the understanding that environmental, behavioural and personal
factors influence each other in a reciprocal fashion. According to Social Cognitive Theory,
learning in a classroom situation rests on a set of complex interactions between several
factors; each impacting on the others to shape the learning process. This means that the
thoughts and self-belief of students interact with their general perception of the classroom
context and that all affect learning. The reproduction of the observed behaviour is influenced
by the interaction of these determinants as follows. The first determinant is personal, in which
the individual possesses high or low self-efficacy toward the behaviour or the learner’s belief
in his or her personal abilities to undertake that behaviour. The second determinant is
behavioural, in which the individual has a certain response after performing that behaviour. It
is believed that this provides chances for the learner to experience successful learning
resulting from the correct performance of the behaviour. The third determinant is
environmental, in which the individual is influenced by the environment or setting to enhance
his or her ability to successfully complete a behaviour. Environmental conditions act to
improve self-efficacy by providing appropriate support and materials (Miller, 2005; Bandura,
2001).

The second assumption postulates that children have the ability to influence the environment
and their own behaviour in a meaningful goal-oriented fashion. This acknowledges the role of
the environment in modifying behaviour, while also acknowledging the importance of self-

reflection, self-regulation and forethought processes. It is assumed that factors determining
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the extent of environmental influence on education outcomes is entirely based on personal
ability to accommodate learning within the surrounding environment. So, children with
asthma are in a position to benefit from an Asthma Education Programme when they are
actively engaged and supported with what is being taught and learned rather than receiving

education passively in an unsupportive environment.

The third assumption postulates that learning can take place without behaviour change
(Bandura, 2001). This means that students can learn but that they may need additional support
to complement the means of the desired behaviour in order to demonstrate that learning. It is
acknowledged that measuring behavioural change is not always sufficient to predict success
or failure of health education. Social Cognitive Theory offers other constructs that can be used
for this purpose. For instance, self-efficacy and social support are significant predictors of
behaviour, and the physical environment construct warrants empirical attention to predict the
change in behaviour (Miller, 2005). As discussed earlier, the environmental aspect of health
education is a key influence of behavioural outcomes. Consistently, writing on Social
Cognitive Theory (McGhan, 1998; Bandura, 2001; Miller, 2005) integrates a number of
discrete constructs into a robust conceptual framework to present a theoretical understanding
of human functioning and its application across a wide range of cultural and demographic
characteristics (Banudra, 2001). Those related to this study are now explained in more detail.

Observational Learning/Modelling
This concept suggests that children learn through observation. Learning by observation is not

merely a repetition of action as it is being observed, but it is that process in which the learner
integrates their knowledge, attitudes, perception, and skill into performed behaviours
(Zimmerman & Schunk, 2001). Thus, learning from observation rests on four processes;

attention; retention; motivation and production (Zimmerman & Schunk, 2001).

- Attention processes are vital, as children have to attend to what is being taught to enable
learning. The level of attention varies from one child to another. It has been argued that
attention can be improved by using high levels of “reinforcements”; the stronger the
reinforcement the higher level of attention (Gilbert et al, 2011). For children living with
asthma, the degree to which their symptoms are bothersome may vyield different levels of

attention during any educational programme.

- Retention describes the process of transforming the observations into temporary storage for

future use (Zimmerman & Schunk, 2001). This is a mental process through which the learner
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attempts to approximate their previous reinforcements to learned behaviours for future
application. This association is retained into the learner's memory and holds priority until full

comprehension is reached.

- Motivational processes determine the ability of the children to use the new skills
appropriately. The last stage of the learning process is that of production. Production enables
children to relate the retained observation into new behaviour (Tavares et al, 2009). Once this
stage is commenced, the output of all previous stages (attention, retention, and motivation) is
inherent in the overall learner response to that trigger. Therefore, the effectiveness of the
preliminary stages of learning by observation are subsequently reflected in the production of

new behaviour in the future.

While this is a consistent learning process, children who are learning new behaviour will be
subject to these steps regardless of variations in the learning environment. In the light of this
study, learning by observation is the key for acquiring behaviours, considering that the
learning objectives are attainable given the cognitive and competency level of children. In the
next section, learning expectations will be discussed based on the taxonomy of behavioural

objectives.

Outcome Expectations
According to Banudra (2001) outcome expectations refer to the general beliefs that children

hold in relation to the likelihood that certain consequences may follow certain behaviours.
Such beliefs are developed through previous experiences as well as from the observation of
others. For example, children may believe that if they score during a football tournament, the
crowd will cheer them and in turn, they will win admiration from other students. Outcome
expectations are important as they shape individual decisions regarding actions as well as
informing which behaviours to suppress (Zimmerman, 2000). The importance of outcome
expectations for the current study lies in understanding that changes in behaviours are highly
dependent on the perceived outcome expectations. Outcome expectations relate to the
intended learning outcomes gained from the asthma education programme in the cognitive,
affective, and psychomotor domains. According to Blooms Taxonomy, behavioural objectives
should be divided into three domains: cognitive, affective, and psychomotor as doing so can
increase the potential for learning (Gilbert et al., 2011). These learning domains are normally
integrated with each other and can be experienced simultaneously.
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Self-efficacy
Self-efficacy is a product of past performance, present psychological state and experience

combined with perceived outcome expectations of others in the same environment to achieve
certain levels of success after the completion of particular tasks (Bandura, 1997). Self-
efficacy arises from four sources: performance accomplishments, vicarious experience, verbal
persuasion, and physiological states (McGhan, 1998; Miller, 2005). Bandura postulated that
children with greater self-efficacy had more confidence in their abilities to perform well and
succeed compared to those with lower self-efficacy. This suggests that any asthma education
programme should integrate strategies and learning that promote self-efficacy in children to

enhance greater involvement in learning.

Goal Setting
Goal setting processes in the context of Social Cognitive Theory reflect the cognitive

representation of desires, anticipation or preferable outcomes. This implies that people learn
while visualising their future and developing a plan of action. According to Gilbert et al,
(2011) goals relate to the overall outcome expected from children against which they can
assess their success as well as providing a benchmark against which to evaluate progress.

However, goal setting is intimately linked with self-regulation as explained below.

Self-regulation
Self-regulation is the process whereby an individual attempts to control environmental,

personal, and behavioural factors in order to achieve a certain goal (Clark & Zimmerman,
1990). Initially, the concept of self-regulation focused on three distinct sub-processes. Self-
observation, which relates to children’s ability to constantly check their own behaviours and
monitor their outcomes; self-judgment, which defines the process whereby children assess
their actions and determine whether they align with their goals; and self-reaction, which
describes children’s response following their evaluations (Bandura 1991). Self- regulation
involves that children with asthma are able to examine their condition and take action in order
to prevent or improve problems. Bandura emphasised the influence of personal factors
represented by self-regulatory mechanisms to determine the efficiency of learning processes.
According to Social Cognitive Theory each of the previous sub-process plays an integral part
in formulating the perception towards the retained knowledge. In addition, Zimmerman &
Schunk, (2001) asserted that self-regulation is associated with the concepts of self-efficacy
and goal setting. It is acknowledged that to attain higher self-regulation, children should
believe that the desired goal is achievable. In this context, the asthma education programme
was designed to stimulate thinking in children living with asthma to facilitate the process of

self-regulation according to their capabilities to enhance better learning outcomes.
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Environmental support
As noted earlier, environmental support is one of the key factors that influence learning

processes. Environmental support incorporates social factors such as peers, friends, and
families; and in the case of children living with asthma it also includes environmental
triggers, including pollutants (Miller, 2005; Martin & McCaughtry (2008). For instance, in the
school setting, children may be exposed to many different triggers such as dust, moulds,
exposure to exhaust fumes, and pets. Some children living with asthma may react to some or
all of these. The home environment is also implicated in this. However, it may be possible to
identify, modify or minimise children’s exposure to these irritants. The research studies
appraised in the previous chapter (Arbex et al., 2007; Sarnat & Holguin, 2007; Al-Ghamdi et
al., 2008) indicated that indoor allergens and outdoor moulds pose the greatest risk towards
the development of asthma (Gibson et al. 2004).

While environmental support is given a high priority in Social Cognitive Theory, Bandura
(2001) explained that changes in behaviour alone are insufficient without controlling
environmental obstacles (Graham & Logan, 2006). Although the presence of some
environmental stimulii is considered positive, some stimuli such as peers, family, and health
care providers may negatively influence learning process (Stewart et al, 2011). Therefore, in
the education programme the potential negative impact on learning from negative stimulus
was explored by the learners in order to minimise that impact (Graham & Logan, 2006;
Stewart et al, 2011).

Whether school or community-based, it seems that children’s capacity to change their
behaviour and benefit from learning can be explained by Social Cognitive Theory. For
instance, Social Cognitive Theory explains why children may be motivated to become
healthier when they witness their peers success following certain behaviours (McGhan, 1998;
Miller, 2005). Social Cognitive Theory has been successfully applied in different areas of
human functioning such as individual behaviour, mental and physical health and career choice
(Graham & Logan, 2006) (Figure 3). More recently, Social Cognitive Theory has been used to
help to modify individual's perception about the usefulness of modern therapeutic regimes for
a number of diseases (Becker et al, 1994; Bandura, 2001; Alansari, 2006). Of particular note
for this study is the useful application of Social Cognitive Theory in relation to specific
asthma health education programmes for children (McGhan et al, 2003; Tavares et al, 2009;
McGhan et al, 2010; Stewart et al, 2011). Social Cognitive Theory links individual behaviours
to the predisposing factors, enabling factors, and reinforcing factors along with the

considerations of environmental conditions (Simon et al, 1995). It is especially useful when
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working with children diagnosed with asthma as asthma is a chronic disease that does not rely

on medical treatment alone but requires positive actions from the children.

Understanding children’s active learning in this way helped in the design and delivery of the
asthma education programme used in this study. Incorporating the central tenets of Social
Cognitive Theory into the classroom-based asthma education programme provided a strong
theoretical basis in support of the claim that the intervention would make a difference to the
health and well-being outcomes for children in the intervention group. Moreover, this claim is
consistent with the realist approach adopted for this study that acknowledges that those health
and well-being outcomes can be measured. In addition, Social Cognitive Theory provided
guidance related to the need for the asthma education programme to be culturally relevant
both in content and delivery such that it was meaningful to those taking part in the KSA.
Social Cognitive Theory also supports the notion of children as active agents in their learning,
accepting that children and young people between the ages of 7 and 12 years can learn
something about asthma and use that learning to adapt and change their behaviour to achieve
positive benefits. This is consistent with the use of the self-report measures discussed earlier

in this chapter.

THE IMPORTANCE OF SELF-REGULATION CONCEPT IN THE MANAGEMENT
OF ASTHMA

Self-regulation is a very important construct from Social Cognitive Theory that plays a crucial
role in developing interventions that control asthma. Based on the definition described
earlier, self-regulation simply means the act of being observant in order to make personal
judgement based on observations against other factors such as traditions, fear or habit. The
processes of self-regulation therefore may describe reacting appropriately making personal
efforts in order to foster change. The model described in figure 3 revolves around the notion
that self-regulation is a continuous and reciprocal process. As a key concept of Social
Cognitive Theory, this concept observes that individuals are motivated to become self-
regulating through their own goals or simple end-points. This implies that the more salient the
individual goal, the more self-regulating one becomes, and hence the power held by the

desired goal is dependent on its value as perceived by the individual.

Intrapersonal and external factors drive a person to follow disease management strategies in

order to attain a desired goal. In the course of the entire process, to determine whether the
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action selected produced the desired outcome is combined with another reaction to determine

whether there is need for continuation (self-efficacy) please sees the figure 3.
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Figure 3: The model of Social Cognitive Theory. (Adapted from Simon et al (1995)

THE ASTHMA EDUCATION PROGRAMME

There are many specific educational programmes aimed at children diagnosed with asthma.
While many programmes have included information about allergens, how to avoid these, and
the importance of taking preventive medications as prescribed (Cicutto et al, 2005), other
components include a focus on increasing relevant knowledge (McGhan et al, 2003) and
promoting positive attitudes thought to increase self-management behaviours (Gibson et al.,

2004). Other asthma education programmes include strategies aimed at reducing the number
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and severity of asthmatic attacks (Williams et al., 2004; GINA, 2002; Rabe et al., 2000).
However, some asthma education programmes have been criticised for failing to look beyond
factors such as knowledge and attitudes to consideration of the impact of coping skills, social
support and self-efficacy on outcomes for school children. This is an important omission as
the theoretical association between these factors and children’s learning offers better insight

into what works, for whom and why.

The intervention in this study has been designed to take account of the key concepts in Social
Cognitive Theory to ensure that the children and young people that attended had the best
possible chance of achieving the best possible outcome. The sessions were designed to
maximise the children’s learning not only in relation to knowledge but also in relation to
observations of their symptoms and responses to medication, personal judgments and reacting
to change. A 3 day programme consisting of 2 hour daily sessions was designed. The sessions
were based on evidence based recommendations provided by the British Thoracic Society and
Saudi Initiative for Asthma (see appendix 19) but it also took account of Social Cognitive

Theory and the three domains of learning (Gilbert et al., 2011).

Goal of Asthma Education Programme
The aim of the asthma education programme was to increase the ability of children with

asthma to independently self-assess and self-manage their asthmatic symptoms appropriately.
Although this goal statement reflects the general purpose of the asthma education programme,
it is not sufficient to provide sufficient guidance for the educator or measurable outcomes as it
is too general and non-specific (Gilbert et al., 2011). Therefore, learning objectives were
developed to determine and specific, measurable, attainable, and time related outcomes
(Gilbert et al., 2011).

Objectives and implementation of Asthma Education Programme
A) To improve children’s knowledge of the causes, symptoms and medications used for the

management of asthma (Cognitive domain)

B)  To improve children’s effective use of prescribed medications using appropriate
devices effectively (Psychomotor/Cognitive domain)

C) To help children to identify their common asthma triggers and the possible strategies to
avoid these whenever possible: (Cognitive domain/psychomotor domain)

D) To help children to control environmental factors that aggravates their asthmatic

symptoms: (Cognitive domain/affective domain)
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E) To help the children detect early warning signs as well as related symptoms of asthma,
such as shortness of breath, and paroxysmal nocturnal dyspnoea: (Cognitive domain/affective
domain)

F) To enhance adherence to the therapeutic regime and increase knowledge related to the
importance of medical therapy: (Affective domain/Cognitive domain)

G) To increase self-confidence in those affected children and decrease social alienation:
(Affective domain).

These first two objectives (A and B) were used to develop the content for the first day of the
programme. The teaching and learning strategies for these sessions included a parachute
team-building game to help the children ‘get-to-know’ each other. A demonstration of the
physical characteristics of asthma was given using models, pictures. The materials for this
session were taken from Saudi Initiative for Asthma (SINA, 2012). In addition, the children
were provided with an explanation about inhaler therapy, and information about when and
how to use their inhalers. A direct demonstration and re-demonstration of different types of
inhalers, showing how they worked was included in this. All children had the opportunity to
practice use of the inhalers using a virtual inhaler. The strategies used to deliver this session
took account of the concepts of Social cognitive Theory discussed earlier and the strategies
identified by Bandura (1986) to help children to learn; including observation; verbal, written
or audio and video demonstrations. In addition all took account of the need for the children to

be actively engaged and have some fun such that their attention was maintained.

Teaching and learning relating to objectives (C and D) were delivered on the second day of
the programme. This included an explanation of the importance of understanding the impact
of asthma on daily living activities. In addition, the identification of asthma triggers was
delivered using a model toy kit and accompanying worksheet. Information on trigger-
avoidance and prophylactic treatment were also included as advised by SINA (2012) and the
British Thoracic Society, (2012) and their materials were used. According to Social Cognitive
Theory, assessing the extent that learned behaviours are integrated into daily living activities
IS more important that assessing how skilfully the learner performs the specific task. Learning
can be preceded using a combination of education methods to compensate for any gap
inherent in the learning capabilities of children. For that reason, written materials were used

along with simulation techniques (e.g. illustrations) and case scenarios.
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Obijective (E) was used to plan and deliver the session on the third day of the programme and
included a session on of how to recognise and prevent asthma complications, how to
anticipate serious exacerbation of asthma and ways of managing asthma attacks. Figures and
illustrations provided by the SINA (2012) and the BTS (2012) were used. Similar to the
previous education methods, case scenarios were used by the means of written simulation as
suggested by Gilbert et al, (2011). The application of Social Cognitive Theory supports the
use of educational materials such as illustrations to enhance cognitive awareness of the
exacerbations of asthma which is particularly grounded in the concept of ‘positive

reinforcement” as noted by McGhan et al (2003).

The final two objectives (F and G) were also used to plan and deliver the final and third
session on the programme. A supportive session including the importance of adherence to the
medical therapy and how this would increase self-independence was developed. Role-playing
was established using a tailor made story poster. This was used to increase the children’s
knowledge of asthma but was also used to promote positive attitudes and beliefs and to
enhance the children’s self-regulatory mechanisms (Gibson et al., 2004). Bandura (1986)
acknowledged the role of self-efficacy in formulating individual's attitudes towards certain
stimulation. Thus, the attempt to change children’s attitude towards asthma in this study was
rooted in Social Cognitive Theory. Full details of the programme can be found in Appendix
19.

Linked to Social Cognitive Theory, asthma education programme had been classified the
leaning objectives into behavioural classes as shown in Table 9. The theory has been the basis
for establishing elements of each objective. For instance, observational learning modelling
supposes that children learn from their observations using personal attention. In our
programme, pictures and building games for instance were the educational materials aimed to
arouse children attention towards information about asthma definition. According to the
theory, a positive reinforcement may occur through which children may integrate this
observed task practically into their thinking process. Although at this primary cognitive level
children may only recall this new information into a similar situation when needed in the
future, these learned information are subject to be transformed into higher cognitive level
where origination and synthesis might be developed. The rest of educational materials shown
in Table 9 hold the same consequences of learning process although they differ in their nature

(i.e. cognitive vs. affective vs. psychomotor).
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Table 9: A summary of asthma education sessions

What is asthma?

(Cognitive domain)

Delivered on the 1st day including demonstration of asthma
characteristics using models, pictures & a parachute team-
building game. Materials were gathered from SINA & other

illustrative images available from other online resources.

What is your inhaler?

(Cognitive and
psychomotor domain)

Delivered on the 1st day including explanation about inhaler
therapy, and indication & time of use. Then, demonstration and
re-demonstration of different types of inhalers, showing how they
work. Each student had the opportunity to perform the use of

inhaler using a virtual inhaler.

What makes your asthma
worse? (Cognitive and

affective domain)

Delivered on the 2nd day including an explanation of the
importance of understanding the impact of asthma on daily living
activities. In addition, identification of asthma triggers using
model toy kit and accompanying worksheet. Trigger-avoidance
and prophylactic treatment were also applied. SINA and British

Thoracic Society materials were used.

Managing an asthma
attack (Cognitive and

affective domain)

Delivered on the 3rd day including sessions of how to recognise
and prevent asthma complications. Education of how to anticipate
serious exacerbation of asthma and ways of managing asthma
attacks. Children were also provided with supportive sessions
aimed to promote children psychological status and installing
hops and help them to accommodate with their daily living
activities. Role- playing was established using tailor made story

poster.
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DATA COLLECTION

As mentioned earlier, the children attending the five schools from the Northern part of Ha’il
were allocated to the intervention group and their counterparts from the Southern region were
allocated to the control group. Data collection was carried out in three stages; once before
starting asthma education programme, one month after delivering asthma education
programme, and three months after completion of the asthma education programme. The
reasons for selecting these intervals is based on the systematic review conducted in this study
and Social Cognitive Theory which confirmed that observing children’s behavioural change
should occur after a short period of time (one month) to assess the point of maximum
benefits where learning by observation is intensified. Over this first month, children were
assumed to follow the process of learning by observation (attention, retention, and
motivation). However, the second assessment post intervention (three months later) aimed to
assess children’s ability to retain the acquired learning over a short period of time. However,
assessing the impact of asthma education further and beyond this time span would be

beneficial but not introduced into this study.

The 4 instruments discussed earlier (Paediatric Asthma Quality of Life Questionnaire; Spence
Children's Anxiety Scale; Newcastle Asthma Knowledge Questionnaire; and Asthma
Attitudes Questionnaire) administered by the research assistants to both the control and
intervention groups, maintained the consistency of the data collection process. Questionnaires
were completed on an individual basis without the children sharing ideas in the classroom. A
brief introduction about the questionnaire was given by the research assistant to help the
children understand how to complete them. It was assumed that as all instruments which had
been translated into Arabic and had been cognitively tested as suitable for children of the
sample age, that no children would need assistance in completing the questionnaires.
However, there was no guarantee that this would be the case. The research assistants reported
that some children (although few in number) had sought help with some of the questions.
However, the research assistants had been told that while they could offer support to the
children they could not assist the children with answering the questions. Over the course of
the study requests from children declined and this is thought to relate to them becoming
increasingly at ease at answering the questionnaires. It is worthy of note that there were fewer
requests for help in the intervention group and this is thought to relate to increased knowledge

and awareness gained from the educational programme.
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Although some parents accepted the invitation to attend the programme, they were allowed
only to attend the programme with their children but without any gesture to help children in
selecting their responses while completing the questionnaire. The role of the class teacher was
confined to distributing and collecting the study forms from students when start and end self-

evaluation.

On completion of the data collecting activities the research assistants delivered the same
health education programme to children in the control group. Figure 4 shows a pictorial

representation of the study design.

DATA ANALYSIS

Data analysis is a crucial step in any study. These processes were completed under the
guidance of the supervisory team. Quantitative data analysis aims to summarise the large
number of numerical data into statistical inferences that can translated and interpreted for use
in practice. Statistical analysis was conducted on the basis of eliminating the risk for type |
and type Il errors as mentioned before (Polit and Beck, 2008).

Preparation and processing of the quantitative data included transfer of questionnaire
responses into a spread sheet where each response was given a numerical value. Then, the
survey data were managed using the Statistical Package of Social Sciences (SPSS version 20).
After the completion of data entry, missing data were detected in each variable. As a general
rule, missing data which does not exceed 3% of the total data such variables can be replaced
with the mean value of the same variable as a neutral action that does not influence the actual
mean (Burns and Grove, 2010). Outliers were also investigated in this stage and appeared

absent due to the narrowing range of scores especially in the continuous variables.

The logical sequence of statistical analysis is to start with the descriptive statistics moving
towards inferential statistics. The descriptive statistics of all items were examined in order to
establish their normality. Means, percentages, and standard deviations (SD) were used to
describe the distribution of demographics over the study groups (control Vs. intervention) and
over study stages (pre-test, post-test I, and post- test Il). Before describing the results gained
from study instruments, it was important to examine the homogeneity of the sample prior to
starting the programme, assuming that there were no significant differences between control
and intervention groups in relation to the variables under investigation. The ANOVA statistic

was used for this purpose, which revealed that both groups were homogenous in relation to all
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demographical variables except their age distribution. The test of internal consistency was
also measured using Cronbach's alpha statistic for all variables in each group (control vs.
intervention) before and after applying the programme.

Thereafter, a number of statistical steps were done to show that changes occurred in variable
scores over the study stages. Means, standard deviation (SD), Degree of Freedom (DF), and
significant level which was set at 0.05, were included as the nature of the variables held the
continuous level of measurement. Since the instruments produced continuous data which met
the assumptions of the parametric statistics, such as normality, parametric statistics were
conducted to show the comparisons between groups using one way ANOVA test. Normality
was assessed in each individual variable based on the value of skewness which was as
follows: knowledge 0.176; attitude 0.345; anxiety 0.202; quality of life 0. 198. Various
references supported the normality where skewness was lower than 0.2 (Daniel, 2009; Polit
and Beck, 2008). Other tests such as the T test were also used in some comparisons, showing
all the elements in addition to the value of the Confidence Interval (ClI). Finally, demographic
variables were compared with the changes found in each of the study variables over the study

duration using the same statistical procedures.
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Figure 4: Overall study process
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CHAPTER SUMMARY

This chapter has outlined the methods used in this study. It has presented a detailed
description of each phase of the study design including ethical approval to conduct the study,

sampling techniques, choice and translation of instruments, data collection and methods of
analysis. The next chapter presents the results of data analysis.
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CHAPTER FIVE: RESULTS

INTRODUCTION

This chapter provides the results obtained from data analysis, structured according to the
research questions. It begins with the demographic detail of the study sample, considering the
distribution of participants in the control and intervention groups. Thereafter, a comparison
between control and intervention groups in relation to the study variables at the pre-test is
provided to determine the extent of homogeneity between groups before starting the education
programme. Results gained from scores will be compared between groups (control vs.
intervention) and over time (pre-test, post-test I, and post-test 11). Then, these results will also
be compared with regard to the demographic data including age, gender, and income levels to
examine whether there is significant difference between these subgroups in relation to any
study variables. A summary at the end of this chapter highlights the main findings from the

study.

RESEARCH QUESTIONS

1. Is there a significant difference in the pre-test measurements of asthma-related in
knowledge, attitude, quality of life, anxiety, and school attendance between children in
the control and intervention groups?

2. s there a significant difference in the post-test | measurements of asthma-related in
knowledge, attitude, quality of life, anxiety, and school attendance between children in
the control and intervention groups?

3. Is there a significant difference in the post-test 11 measurements of asthma-related in
knowledge, attitude, quality of life, anxiety, and school attendance between children in
the control and intervention groups?

4. Is there a significant difference between the measurements of the three phases (pre-
test, post-test I, post-test 1) in both groups in relation to the study variables?

5. Is there a significant difference between demographic categories (gender, age, income
levels) in relation to the study variables (knowledge, attitude, quality of life, anxiety,

and school attendance) before and after implementing the education programme?
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PARTICIPANT DEMOGRAPHICS

Two hundred and twenty-eight participants joined the study distrubuted into control group
(n=98 accounting for 43%) and intervention group (n=130 accounting for 57%). Table 10
shows the distribution of the study participants in regard to their demographic details; gender,
age, and income level. The control group had a slight female bias (males 48%), while the
intervention group had a more noticeable male bias (males 58%). However, the Chi-square
test for independence (with Yates’ continuity correction for 2x2 table), indicated that this
difference in gender balance was not significant (Chi-square: 2.128, df 1, p=0.145).
Regarding ages, the majority of participants were over 9 years old. However, there was a
significant difference between control and intervention groups regarding ages, with the
majority of students in the intervention group being older than those in the control group
(Chi-square: 6.463, df 2 p=0.040). As explained previously in the methodology chapter, this
issue may add some threats to the validity of results as the two groups under comparisons
were heterogeneous in regard to age assuming that age may impact on children ability to
acquire knowledge and their ability to modify the quality f life. Finally, control group and
intervention group did not differ in term of income levels (Chi-square: 8.189, df 3, p=0.085).
However, the majority of participants had income above than 5000 SR as shown in the Table
10.
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Table 10: Participant demographic detail

Control Intervention | Total Chi- Significance
Number (%) | Number (%) | Number (%) | square

Gender

Male 47 (48%) 75 (57.7%) 122 (53.5%)

Female 51 (52%) 55 (42.3%) 106 (46.5%)

Total 98 (100%) 130 (100%) | 228 (100%) | 21279 0.145

Age (years)

7-8 35 (35.7%) 28 (21.5%) 63 (26.6%)

9-10 35 (35.7%) 49 (37.7%) 84 (36.8%)

11-12 28 (28.6%) 53 (40.8%) 81 (36.6%)

Total 98 (100%) | 130 (100%) | 228 (100%) | 04632 | 0.040

Income in SR (Saudi Rial)

<3000 20 (20.4%) 13 (1.0%) 33 (14.5%)

3000-4999 18 (18.4%) 23 (17.7%) 41 (18.0%)

5000-6999 16 (16.3%) 32 (24.6%) 48 (21.1%)

7000-8999 20 (20.4%) 37 (28.4%) 57 (25.0%)

>9000 24 (24.5%) 25 (28.3%) 49 (21.4%)

Total 98 (100%) 130 (100%) 228 (100%0) 5165 00849

PRE-ASSESSMENT OF THE SAMPLE (PRE-TEST)

It was essential to assess the homogeneity of the sample prior starting the educational

programme as it was assumed that the sample was homogenous in terms of asthma

Knowledge, Attitude, Anxiety level, and Quality of Life. Table 11 shows the differences

between the intervention and control groups in term of these variables.

RESEARCH QUESTION:

1. Is there a significant difference in the pre-test measurements of asthma-related in

knowledge, attitude, quality of life, anxiety, and school attendance between children in

the control and intervention groups?
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Table 11: Comparison between groups in the pre-test

Intervention group Control group

P

Variable Obs Mean | SD Cronbach’s Obs | mean SD Cronbach’s | value
Alpha Alpha

Knowledge 130 13.6 25 |0.74 98 11.5 29 |0.50 <0.001
Attitude 130 475 13 | 0.72 98 495 12 | 0.77 0.22
Anxiety 130 | 424 |185|0.92 98 |500 |13.3 079 <0.001
IC_Dfut'sllityof 130 (904 |32.1/0.96 98 | 75.9 19.8 | 0.89 <0.001
ife

According to the previous table, it is evident that there were some significant differences
between the intervention and control groups. Students assigned to the intervention group
scored higher in having knowledge about asthma than students assigned to the control group.
Students in the intervention group had higher quality of life compared to students in the
control group. Likewise, students in the intervention group showed less anxiety than students
in the control group. However, no significant difference appeared between the intervention
and control groups in relation to attitudes toward asthma. Internal consistency of the study
instruments was assessed by measuring reliability using Cronbach's alpha statistic. Most
results revealed acceptable or high internal consistency in all values for both groups except

for knowledge in the control group (0.50).

In respect to these findings, it was noted that children in the intervention group were
significantly older than children in the control group. There might be a theoretical foundation
explaining this phenomenon. For example children who are considerably older may exhibit
much understanding of the disease severity and management compared to younger children as
explained by differences in knowledge level. Similarly, older children may show less anxiety
and higher perceived quality of life due to longer exposure to the disease possibly resulting in
enhanced adaptation and coping with the disease in contrast with their counterparts who had
been exposed to the illness for a shorter time so they might not be fully adapted with the

disease processes.
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POST-EDUCATION PROGRAMME MEASUREMENTS

The attrition rate in both groups over the study phases did not exceed 1-2% (3 participants
from the intervention group and 1 participant in the control group). Results were based on the
parametric statistic one way ANOVA to compare the group’s means. As shown in Table 12,

130 participants in the intervention group were compared to 98 participants in the control

group.

RESEARCH QUESTIONS

1. Is there a significant difference in the post-test | measurements of asthma-related in
knowledge, attitude, quality of life, anxiety, and school attendance between children in
the control and intervention groups?

2. s there a significant difference in the post-test Il measurements of asthma-related in
knowledge, attitude, quality of life, anxiety, and school attendance between children in
the control and intervention groups?

3. s there a significant difference between the measurements of the three phases (pre-

test, post-test I, post-test 1) in both groups in relation to the study variables?

Change in Knowledge in Intervention and Control Groups

The results showed that the level of participants' knowledge did not differ significantly in the
control group over the three phases, whereas the level of asthma knowledge was increased
significantly after delivering the programme (F 26.5746, df 2, p<0.001) (Table 12). A post
hoc test was conducted using Tukey HSD test to identify differences in means. The test
showed that there was a statistically significant difference in means between pre-test and post-
test I, and between pre-test and post-test Il (mean differences, 2.54 and 1.81, p<0.001 and
<0.001, respectively). However, although there was a decline in knowledge at post-test Il
from post-test |, this reduction was not statistically significant (p=0.107). This result confirms
that the asthma educational programme had a significant impact on child knowledge leading

to sustained, increased awareness and knowledge of the asthma.

Change in Attitude in Intervention and Control Groups

Neither the intervention group nor the control group showed any significant change in attitude
toward asthma over the three phases of assessment (p>0.05). Scores from both groups showed
little difference (Table 13). No significant change means that the educational programme

could not be said to have impacted on students' attitudes toward their illness.

94



Table 12: Change in Knowledge among Intervention and Control Groups across Pre-test and Post-Tests

Intervention Group

Control Group

ANOVA ANOVA
Obs Mean StdDev | F P- Obs Mean Std Dev | F P-value
. Df . .. | Df
statistic value statistic
Pre-Test 130 13.5615 | 2.5089 98 11.5306 | 2.8546
Post-Test | 127 16.1024 | 3.0468 26.5746 |2 <0.001 | 97 11.5773 | 2.8425 | 0.3936 |2 0.6750
Post-Test 11 127 15.3701 | 3.0571 97 11.2474 | 2.7120
Table 13: Change in Attitude among Intervention and Control Groups across Pre-test and Post-Tests
Intervention Group Control Group
ANOVA ANOVA
Obs Mean Std Dev Obs Mean Std Dev
F P- F P-value
statistic D value statistic Di
Pre-Test 130 47.4692 | 12.9550 98 49.5204 | 11.9036
Post-Test | 127 477165 |7.9780 |0.0490 |2 0.9522 g7 46.3402 | 11.1532 | 2:0789 |2 0.1269
Post-Test 11 127 47.8504 | 7.8650 97 47.2990 | 10.4205
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Change in Anxiety among Intervention and Control Groups

As mentioned in the methodology chapter, Spence's anxiety scale was used to
measure the overall anxiety level and separately in six sub-domains: Generalized,
Social, Panic, Physical, Separation, Obsessive Compulsive. In the accumulative score,
there was a statistically significant difference in the anxiety score between the three
phases of intervention group as shown in Table 14. Tukey HSD test revealed that
there was a significant difference in means between post-test | and post-test Il (mean
difference: 5.69, p=0.028), with no statistically significant difference between pre-test
and either post-test (p>0.05). Despite this backing down effect in the intervention
group, the control group showed no significant change over the three phases. The
accumulative Spence's scores indicated that the education programme had a no direct
impact on lowering overall anxiety subsequent to delivery of the programme, and the
lowest anxiety scores did sustain for an extended period of time.

There were mixed results from the sub-domains scores. It was evident that the
educational programme was associated with statistically significant changes in the
Panic, Physical, Separation, and Social sub-domains, while no significant changes
occurred in the Generalized and Obsessive Compulsive sub-domains (Table 15). In
contrast, the control group had no statistically significant changes in any sub-domains
(Table 16). Further research is needed to investigate these elements and overall

anxiety.
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Table 14: Change in Anxiety Score among Intervention and Control Groups across Pre-test and Post-tests

Intervention Group Control Group
ANOVA ANOVA
Obs Mean StdDev | F P- Obs Mean Std Dev | F P-value
.. Df . .. | Df
statistic value statistic
Pre-Test 130 42.4154 | 18.4529 98 49,9184 | 13.3097
Post-Test | 127 37.7638 | 17.6336 | 3.7599 2 0.0242 | 97 51.8763 | 12.9946 | 0.5305 |2 0.5889
Post-Test 1l 127 43.4567 | 16.7530 97 51.1443 | 13.9306
Table 15: Change in Anxiety Score Domains among Intervention Group across Pre-test and Post-tests
Pre-test Post-test | Post-test |1 ANOVA
Obs Means | SD Obs Means | SD Obs Means | SD F statistic | df P-value
Generalized 130 6.5615 | 3.8640 | 127 6.3622 | 3.3230 | 127 6.8268 | 3.0553 | 0.5850 2 0.5576
Obsessive Compulsive 130 7.2462 | 3.9258 | 127 6.6142 | 3.4366 | 127 7.2913 | 3.4159 | 1.4065 2 0.2463
Panic 130 9.2231 |5.0074 | 127 8.3386 | 4.6738 | 127 10.0157 | 4.7191 | 3.8737 2 0.0216
Physical 130 5.9154 | 3.1501 | 127 5.0000 |2.8922 | 127 5.6535 | 2.4507 | 3.5079 2 0.0309
Separation 130 7.2692 | 4.0073 | 127 5.9055 | 3.3910 | 127 7.0630 | 3.2629 | 5.4095 2 0.0048
Social 130 6.2000 | 3.8265 | 127 5.5433 | 3.1767 | 127 6.6063 | 3.2223 | 3.1163 2 0.0455
Cumulative Anxiety 130 42.4154 | 18.4529 | 127 37.7638 | 17.6336 | 127 43.4567 | 16.7530 | 3.7599 2 0.0242
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Table 16: Change in Anxiety Sub-domains among Control Group across Pre-test and Post-tests

Pre- test Post- test | Post- test 11 ANOVA
Obs Means | SD Obs Means | SD Obs Means | SD F Df P-value
statistic
Generalized 98 7.5000 | 3.3406 |97 8.2680 | 3.0670 |97 7.6701 | 29181 |1.6325 |2 0.1972
Obsessive Compulsive 98 8.0918 | 3.2684 |97 7.8247 | 3.5238 |97 7.9588 |3.2175 |0.1560 |2 0.8557
Panic 98 12.3571 | 4.3701 | 97 12.1649 | 4.4527 | 97 12.3711 | 45445 | 0.0649 |2 0.9371
Physical 98 6.5714 | 2.6360 | 97 6.8763 | 2.5991 |97 6.7423 | 2.6152 |0.3325 |2 0.7174
Separation 98 7.9388 | 3.1779 | 97 8.9072 | 2.9229 |97 8.4021 | 2.8963 | 25372 |2 0.0808
Social 98 7.4592 | 3.4497 |97 7.8351 | 3.1744 |97 8.0000 |3.1491 |0.7051 |2 0.4949
Cumulative Anxiety 98 49,9184 | 13.3097 | 97 51.8763 | 12.9946 | 97 51.1443 | 13.9306 | 0.5305 |2 0.5889
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Change in Quality of Life among Intervention and Control Groups

As shown in Table 17, there was a statistically significant increase in Quality of Life
after receiving the educational programme (p<0.001). There was no significant
change in the Quality of Life scores among participants in the control group (p=0.30),
while the total quality of life scores changed significantly between the three phases
among the intervention group showing a statistical significant differences (F:87.6534,
df: 2, p<0.001). When using Tukey HSD post hoc tests to identify differences in
means between phases, a statistically significant difference appeared between pre-test
and both post-test | & post-test 1l (mean differences: 29.88 & 31.40, p<0.001 &
<0.001, respectively). However, there was no statistical difference found between
post-test | and post-test 11 (p=0.839). The increase in quality of life did not change
significantly between the post-tests, but the significant improvement was sustained

following the intervention.

When examining the quality of life sub-domains, results confirmed that the control
group showed no changes in any domain scores over the study duration (Table 18).
Scores in the intervention group within all domains were higher than scores in the
control group. There were significant differences between pre-test and post-test I in all
quality of life sub-domains among participants in the intervention group (Table 19).
Scores increased from pre-test to post-test | in sub-domains of Symptoms, activity
limitation, and emotional affection. No significant changes occurred in these sub-
domains between post-test | and post-test 1, indicating the stability of quality of life

after delivering the programme.
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Table 17: Change in Quality of Life Score among Intervention and Control Groups across Pre-test and Post-tests

Intervention Group

Control Group

ANOVA ANOVA
Obs Mean StdDev |F i Obs Mean | StdDev | F i
. Df value ... | Df valu
statistic statistic e
Pre-Test 130 90.3923 | 32.0570 98 75.8980 | 19.7920
Post-Test | 127 120.2756 | 12.5310 876534 | 2 <0.001 | 97 72.9381 | 19.2926 | 1.1979 |2 0.30
' 33
Post-Test I 127 121.7953 | 13.6425 97 71.5567 | 20.9419
Table 18: Change in Quality of Life Domains among Control Group across Pre-test and Post-tests
Pre- test Post- test | Post- test 11 ANOVA
Obs Means | SD Obs Means | SD Obs Means | SD F P-value
statistic
Symptoms 98 32.7 10.4 95 30.4 9.0 97 29.9 9.6 2.225 0.110
Activity limitation 98 14.8 4.7 96 14.8 4.6 96 14.8 5.4 0.001 0.999
Emotional Affection 98 28.5 8.2 97 27.8 8.8 97 27.0 9.1 0.722 0.487
Table 19: Change in Quality of Life Domains among Intervention Group across Pre-test and Post-tests
Pre- test Post- test | Post- test 11 ANOVA
Obs Means | SD Obs Means | SD Obs Means | SD F P-value
statistic
Symptoms 130 39.6 14.5 127 52.3 6.0 127 53.3 6.0 78.834 | <0.001
Activity limitation 129 19.0 7.3 125 26.0 3.7 127 26.4 3.7 83.197 | <0.001
Emotional Affection 130 31.8 12.1 127 42.1 5.2 127 42.1 55 66.412 | <0.001
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DIFFERENCES BETWEEN DEMOGRAPHIC CATEGORIES IN RELATION
TO STUDY VARIABLES

This section represents the results gained from comparisons between the each
demographic category of gender, age, and income in regard to the study variables of
knowledge, attitude, anxiety, quality of life and school attendance. The findings were
based solely on the intervention group of 130 participants in the pre-test phase and
127 participants in both post-test phases. Comparisons were made using the one way
ANOVA test.

RESEARCH QUESTION:

5. Is there a significant difference between demographic categories (gender, age, and
income level) in relation to the study variables (knowledge, attitude, quality of life,
anxiety, and school attendance) before and after implementing the educational

programme?

Comparisons between male and female participants

Regarding the level of knowledge of asthma, male and female participants revealed
roughly equal knowledge levels in the pre-test phase showing no significant
difference in means at this stage. At post-test I and post-test I1, both male and female
participants showed an improvement in knowledge. However, female participants
scored higher than male participants, leading to a statistically significant difference in
both post-test | and post-test Il measurements (Table 20). In addition, female
participants sustained the increase in knowledge to post-test Il in contrast to male
participants whose knowledge fell back to near the pre-test measure at post-test Il
(Table 20).

In the measurement of attitude scores, male and female participants were different in
the pre-test. Female students scored significantly higher compared to male
participants (t=2.359, p=0.0198). Despite that difference in the pre-test, male and
female participants revealed no significant differences in the subsequent phases
(Table 20).
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Students' anxiety level was similar for male and female participants at pre-test. After
experiencing the programme, male students showed a statistically significant increase
in anxiety over the study phases. On the contrary, female students had a significant
decline in anxiety over the study phases. There was a statistically significant
difference between male and female in regard to anxiety in both post-test I and post-
test 11 (Table 20), with females showing reduced anxiety and males an increase in

anxiety.

Although there were no statistically significant differences between male and female
participants in relation to quality of life measurement, it was evident that both gender
had improvement in quality of life as displayed in Table 20. The educational
programme exerted a significant impact on improving the quality of life for both male

and female students suffering from asthma.
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Table 20: Comparisons between male and female participants within the intervention group in relation to the study variables

Male Female ANOVA
Std
Variable Obs IviEdh Std Dev | Obs Iviedh Dev T statistic | P-value
Knowledge 75 13.24 2.46 55 14.0 253 1.719 0.088
Pre-Test
Post-Test | 73 144 213 54 184 254 9.646 <0.001
Post-Test 11 72 134 173 55 18.0 2.33 12.867 <0.001
Attitude 75 45.2 13.9 55 505 109 | 2.359 0.019
Pre-Test
Post-Test | 73 474 6.7 54 48.2 95 0.545 0.587
Post-Test 11 72 46.6 3.67 55 495 111 2.034 0.044
Anxiety 75 40.71 185 55 4475 | 1823 1.235 0.219
Pre-Test
Post-Test | 73 447 15.7 54 28.4 15.7 5.806 <0.001
Post-Test 11 72 53.3 57 55 30.6 17.7 10.210 <0.001
Quality of life 75 93.5 34.4 55 86.1 28.4 1.308 0.193
Pre-Test
Post-Test | 73 120.4 10.3 54 1201 | 152 0.126 0.899
Post-Test 11 72 1233 13.7 55 1199 | 134 1.406 0.162
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Comparison between age categories

There was no statistically significant difference between participants from different
age categories in knowledge of asthma in pre-test or post-test phases. However,
participants f'rom all age categories exhibited a remarkable increase in knowledge
after implementing the programme, although scores declined slightly at post-test Il
(Table 21).

Similarly, age categories did not differ in regard to attitude toward asthma over the
study phases (Table 21). It was noted that attitudes scores were inconsistent with an

unstable association between different age groups and attitude toward asthma.

Younger children (7-8 years old) scored higher for overall anxiety compared to older
children (Table 21). Although there was a statistically significant difference at pre-test
between participants from different age groups, no statistically significant differences
were found between age categories at post-test | and post-test 11. However, the results
suggest that the educational programme had a significant impact on reducing the level

of anxiety in all age groups.

Quality of life was also assessed in respect to the age classifications. It was clear that
older child (11-12 years old) had notably higher quality of life scores compared to
younger child. There was a statistically significant difference between age groups at
pre-test. Indeed, quality of life was improved in all categories after delivering the
educational programme although no statistically significant differences between these
groups in post-test 1. This result indicates that asthma educational programme had

improved participants' views about quality of life.
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Table 21: Comparison between age categories within the intervention groups in relation to the study variables

Age categories
7-8 years 9-10 years 11-12 years ANOVA Test
Obs Means | SD Obs Means | SD Obs Means | SD F P-value
statistic

Knowledge 28 139 |25 49 132 |26 53 138 |24 | 1.018 0.363

Pre-Test

Post-Test | 27 155 |34 47 157 |27 53 157 |31 2064 |0.131

Post-Test Il | 28 149 |21 47 156 |27 52 154 |37 |0419 0.658
Attitude 28 459 |84 49 471 | 134 |53 486 |145 |0443 | 0643

Pre-Test

Post-Test | 27 474 |55 47 489 | 9.0 53 469 |81 |0816 0.445

Post-Test Il | 28 465 |85 47 477 |80 52 487 |74 |o0727 0.485
Anxiety 28 51.4 |138 |49 453 |202 |53 350 |162 |9.343 <0.001

Pre-Test

Post-Test | 27 22 177 |47 388 |181 |53 345 |168 |1.858 0.160

Post-Test Il | 28 450 |185 |47 431 167 |52 340 |161 |o0151 0.860
Quality of life 28 764 |271 |49 |se6 |314 |53 1013 |31.9 |6607 |0.002

Pre-Test
Post-Test | 27 1178 |102 |47 1188 |130 |53 1229 |130 |2034 0135
Post-Test Il | 28 1163 |122 |47 1213 |131 |52 1253 | 14.0 |4.243 0.016

105



Comparison between income levels

Five income levels were introduced ranging from <3000 SR to >9000 SR. As was
expected from the pattern of salaries in KSA, the majority of participants fell within
the middle range of income. Participants whose income was below 3000 SR had the
highest knowledge level compared to other income levels. This was found in pre-test,
post-test I, and post-test Il. There were statistically significant differences in the level
of knowledge between all these categories in the three study phases as shown in Table
22. Although there were statistical differences, it was not clear how knowledge score
alters between different income groups. Meaning, it was not possible to decide
whether low-income children or high-income children was affected more by the

programme.

There was little change overall across all income groups with regard to attitude toward

asthma, and no statistically significant differences between income groups (Table 22).

Anxiety scores across income groups did not show statistically significant difference
at pre-test. Following the educational programme, a statistically significant reduction
subside in anxiety was found among participants whose income was below 3000 SR
(F=2.870, p=0.026). In general, anxiety scores for most participants reduced after the
programme. Participants in the middle categories (5000-9000 SR) had the highest
anxiety scores after the educational programme.

Finally, income groups were compared according to their quality of life analysis.
There were no any statistically significant difference between income groups
regarding the quality of life scores in all study phases including pre-test, post-test I,
post-test Il. However, it was clear that all income groups had improved after receiving
the educational programme. This result indicates that income did not influence the

change in the quality of life after experiencing the educational programme.
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Table 22: Comparison between income levels within the intervention group in relation to the study variables

<3000 SR 3000-4999 SR soolon-(f:s%rgg éeF\e/els 7000-8999 SR 9000+ SR ANOVA
Obs | Means | SD | Obs | Means | SD | Obs | Means | SD | Obs | Means | SD | Obs | Means | SD sFtatistic P value
K“O""LfrdegfeTest 13 [148 |27 |23 |142 |28 |32 |123 |21 [37 |139 |20 |25 |136 |28 |3.705 |0.0069
Post-Test] |19 |182 |27 |24 |165 |32 |25 |144 |17 |38 |159 |32 |21 |162 |3.1 |4.843 |0.0012
Post-TestIl | 14 | 181 |32 |24 |162 |29 |29 |142 |16 |38 |147 |30 |22 |150 |34 |6.269 |<0.001
Aumiuge o |13 463 |10 |28 |457 |66 |32 |483 [166(37 |479 [128(25 |479 |142(0184 | 0946
Post-Test] |10 |494 |97 |24 |485 |65 |25 |478 |70 |38 |478 |7.3 |21 |449 |99 | 0934 |0.446
Post-Test Il | 14 | 474 |10.7 |24 |481 |64 |29 |485 |54 |38 |477 |80 |22 |472 |10.1]0.095 |0.983
A”Xiege_Test 13 471 |175(23 |462 |108|32 |439 |236|37 |41.0 |172|25 |366 |184(1.174 |0.325
Post-Test] |19 |27.3 |152 |24 |40 190 |25 |443 |17.0|38 |383 |153|21 |358 |19.7|2870 |0.026
Post-Test Il | 14 | 26.4 | 144 |24 | 413 |172|29 |49.8 |109|38 |476 |16.1|22 |41.1 |17.9]6.369 | <0.001
Q“a"g:_‘}';‘;‘i 13 | 737 |228(23 |923 |283|32 |929 |351|37 |882 |350|25 |97.3 |295|1293 |0.276
Post-Test] |19 |117.0 | 15824 |1206 | 147 |25 |121.9 |10.8|38 |1205 |12.0|21 |1205 |9.8 |0.429 |0.787
Post-Test Il |14 |1184 |154 |24 |1176 |133|29 |1261 |146|38 |121.3 |11.1|22 |1237 |147|1663 |0.163
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Change in the absenteeism rate before and after the education programme

As shown in Table 23, paired samples t-test showed that male participants in the
control group had no significant change in means for absenteeism before and after the
programme. On the contrary, male participants in the intervention group had
significantly reduced rate of absenteeism from 3.6 to 2.8 (t=2.98, p=0.003). There was
no significant difference between females assigned to the control group before and
after the programme (Table 23). However, female participants assigned to the
intervention groups showed a significant reduction in absenteeism after the
programme (mean difference: 4.2 to 2.7 days, t=2.82, p=0.007). These results confirm
that the educational programme had a significant impact on school attendance in both

male and female asthmatic children.

Table 23: Changes in absenteeism rate between males and females over study
period

Control groups Intervention groups
Pre-Test Post-Test Pre- Post-Test
I T P Test 1 T P
Mean (SD) value value
Mean (SD) Mean Mean (SD)
(SD)
Male 3.9(1.6) 4.2 (1.1) 1.031 | 0.306 | 3.6 (1.8) | 2.8(1.5) 2.98 | 0.003
Cl: 0.94-1.473
Female | 4.6 (1.8) 4.6 (1.7) 0.130 | 0.897 | 4.2 (2.2) | 2.7 (1.8) 2.82 | 0.007
Cl: 0.414-2.512
SUMMARY

It was evident that the participants assigned to the control and intervention groups
were homogenous in term of study demographic variables (age, gender, and income
levels). However, there were some statistical differences between groups in relation to
study variables. A number of dimensions had been changed as a result of the
intervention. Knowledge and quality of life scores had been improved after the
programme. Regarding anxiety in the accumulative score, there was a statistically
significant difference in the anxiety score between the three phases of intervention
group (F=3.7599, DF 2, p=0.0242) but no statistically significant difference between

pre-test and either post-test (p>0.05). Anxiety scores had reverted to those at pre-test
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at post-test 1. However, findings did not report significant change in the attitude
scores in the intervention groups. Control groups had no significant changes in all

these variables over the study duration.

Female students showed more stability on their knowledge levels after receiving the
programme compared with male students. In addition, females showed reduced
anxiety compared with males after the education programme. Younger students were
affected more by the intervention. Low financial income students were less anxious
after the programme compared with student who had higher income. Finally, both
male and female participants had a significant reduction in the absenteeism after

delivering the educational programme.
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CHAPTER SIX: DISCUSSION

INTRODUCTION

This chapter provides discussion of the study findings in the context of the KSA and
existing literature. The chapter is organised according to the study variables; the
impact of asthma education on children’s level of knowledge, attitudes, quality of life,
anxiety, and school absenteeism in the context of Social Cognitive Theory. The
evidence obtained from this study is compared with what is already known in the

literature.

Asthma education and the level of knowledge

Children’s knowledge regarding asthma is known to influence the effectiveness of
their asthma treatment (Gerald et al., 2006; Partridge et al., 2006; Anarella et al.,
2004; Green et al., 2002). There is a general consensus that asthma education
programmes can be an effective means to help children learn and acquire the
knowledge they need to help them manage asthma (Dashash & Mukhtar, 2003). In the
KSA, it has been agreed that asthma education programmes should be delivered to
children in a structured format in terms of content, delivery, and follow up to attain
higher levels of knowledge among children with asthma (Faisal, 2004; Gawward &
El-Herishi, 2007). However, as noted in chapter 3, educating children about their
asthma has yet to be integrated into the care package offered to children living with
asthma in KSA (Alnaif & Alghanim, 2009). A consequence of this is that the
management of children’s asthma remains less effective than should be the case.

However, it is acknowledged that one study conducted in Chicago reported no
significant improvement in the level of knowledge after implementing the Open
Airway for School (OAS) programme to children aged 8-13 (Velsor-Friedrich et al.,
2004). However, it was not clear whether the findings of this study were sufficiently
rigorous as no randomisation, concealment, sample size or power calculations were
reported. In addition, the evidence obtained was at a moderate (fair) level due to the
limitations of the study design. In contrast, the majority of studies reviewed in
chapter 3 confirmed the positive impact of asthma education programmes on the level
of children’s knowledge. Four of the reviewed studies were evaluated as good (strong)

positive evidence to support this relationship (Bowen, 2013, Cicutto et al., 2005;
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Kintner 2009, Patterson et al., 2005,). Another three studies were judged to be
moderate (fair) level to support the relationship (Velsor-Friedrich. 2005;
Bartholomew. 2006; Levy et al., 2006). For instance, a clustered RCT conducted to
evaluate the implementation of a case management programme which consisted of an
asthma education course, weekly monitoring of student health status, and co-
ordination of care (Levy et al., 2006) with a sample of 243 children (115 intervention
and 128 control), reported a significant improvement in the knowledge score in the
intervention group. Further, Gerald et al. (2006) evaluated the effectiveness of the
(OAS) programme on outcomes for children living with asthma in the USA and

reported improved knowledge scores from baseline in the immediate intervention

group.

The findings reported here concur with these results as they show a significant
improvement in the intervention group knowledge scores compared to the control
groups. This includes general knowledge related to asthma triggers, symptoms,
asthma treatment, and asthma management. Moreover, the improvement in children’s
knowledge was sustained over the study duration at post-test 1l. However, although
both male and female children had increased their knowledge, females scored higher
than males in the knowledge and sustained their increase in knowledge to post-test Il
in contrast to male children who drew back to near the baseline measure at post-test
Il. This result is in keeping with the findings from other studies that reported
increased knowledge of asthma symptoms, medication, and effectiveness of use of
inhalers following asthma education programmes (Kintner and Sikorskii, 2009;
Bowen, 2013). The study findings reported here add that such programmes can be
designed and delivered in the cultural context of the KSA. Moreover, these findings
are important as there is a general consensus that knowledge improvement is related
to the control of asthma symptoms and a reduction in asthma intensity (Bowen, 2013,
Gerald et al., 2006) a strategic aim of the KSA MoH (Faisal, 2004; Gawward & EI-
Herishi, 2007).

The success of any education programme relies heavily on the sustained learning that
leads to improved adherence to the learned principles. The outcomes related to
knowledge improvement reported in this study demonstrate sustained knowledge gain
over a three month period evidenced by a very minimal and non-significant decline in

knowledge scores at post-test Il. This is compatible with other researchers that
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reported significant improvements in children's knowledge and daily self management
over a prolonged period of time, some exceeding three years (Bartholomew et al,
2006). Although sustained knowledge is important, some studies have reported that
children with higher knowledge scores exhibited better concordance with prescribed
treatment (Put et al. 2008; Bartholomew et al., 2006; Butz et al., 2005; Henry et al.,
2004). In addition, knowledge is also associated with fewer complications and less
bothersome day and night symptoms (Douglas & Elward, 2010; Butz et al., 2005;
Clark et al., 2005; Velsor-Friedrich et al., 2004). It is apparent that asthma education
has contributed to a better level of knowledge in children with asthma. Whether
delivered through secondary or tertiary services, health education has been shown to
promote better understanding of the illness and to facilitate the capability needed for

self-assessment and management of symptoms.

Social Cognitive Theory helps to explain why this is so. According to Social
Cognitive Theory, personal knowledge or "personal determinants” is the means by
which all self-regulatory mechanisms such as self-observation, self-judgement and
self-reaction, are integrated with basic knowledge. Personal knowledge is also
enhanced through a personal capacity to undertake actions to prevent complications
and improve health status (Bandura & Ross, 1969). Bandura emphasised the influence
of personal factors represented by these self-regulatory sub-processes as manifest in
determining the efficiency of the learning process by which each process plays an
integral part in formulating the perception towards the retained knowledge. Thus,
when applied to this programme, it suggests that the programme may facilitate self-
regulation in children according to their learning capabilities to enhance better

learning outcomes.

As noted in chapter 2, there is a consensus in the international guidelines for the need
to provide effective health education as an integral part of asthma management
(National Asthma Education and Prevention Programme, 2007; The British Thoracic
Society, 2012; SINA, 2012). Failure to do so leads to a lack of knowledge about the
disease and thus poor adherence to the therapeutic regimes and poor self-management
(Partridge et al., 2006; Green et al., 2002). Without a national strategy driven by the
MoH in the KSA it is unlikely that the SINA (2012) guidance will be implemented.
Yet, Henry et al (2004) demonstrated that children can benefit from national

programmes. Even those provided with a short asthma intervention (one day
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programme) showed a significant improvement from baseline scores relating to

knowledge and adherence to therapeutic regimes (Henry et al 2004).

The results presented here add evidence that a national education programme aimed at
children living with asthma in the KSA could help them to acquire sufficient
knowledge to help improve their quality of life and well-being.

Asthma education, attitudes and self-efficacy

Attitudes towards asthma were another major concept that was measured. According
to Social Cognitive Theory, attitudes depend heavily on self-observation and
reinforcement which act as motivators to change and manipulate individual values and
behaviour (Bandura, 1989; Bandura, & Ross, 1969). Bandura postulated that children
that had greater self-efficacy had more confidence in their ability to perform well and
succeed compared to those with lower self-efficacy. Social Cognitive Theory added
additional illustration to this concept by providing descriptions about behavioural
determinants in the social context. People who hold certain characterisations which
enhance their attitudes are considered more able to sustain, change, or improve their
self-expectations based on their internal values through self-empowerment (Clark &
Zimmerman, 1990). Psychologists argue that self-efficacy impacts on all areas of an
individual’s endeavours by shaping beliefs related to their intentions. Therefore, self-
efficacy is a concept that that is thought to enhance an individual’s capacity to face
challenges effectively and select the best choice from available alternatives (Ormrod,
2006; Luszczynska & Schwarzer, 2005). While self-efficacy was the prominent term
used in the literature to assess the impact of asthma education programme on
outcomes for children, the findings of their attitude towards asthma is related to the

concept of self-efficacy.

As noted in chapter 4, self-efficacy is related to the individual’s ability to assess their
capability to perform certain behaviours though performance attainment, self-
observation, and control of anxiety and physical limitations. The impact of an asthma
education programme can be measured in part through the children’s adherence to
their therapeutic regimes and their ways of recognising and prioritising their
therapeutic plans (Butz et al., 2005; Velsor-Friedrich et al., 2004; Rosenstock et al.,
1988; Bartlett, 1983). Hence, adherence to asthma treatment can also be explained
through the concept of self-efficacy (Schmittdiel et al., 2004; Boulet, 1999).
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The children’s attitudes towards asthma were examined using a number of domains
included in the Asthma Attitude Questionnaire including tolerance towards asthma,
internal control, powerful other and the result of chance (Gibson et al., 1995;
Friedman & Litt, 1987). As reported in the previous chapter the results indicated that
none were significantly altered by the asthma education programme. One explanation
for this is that attitudes towards asthma cannot be changed over a short period of time
(Winnick et al., 2005; Schmittdiel et al., 2004; Boulet, 1999). As noted in chapter 3
there were some variations in the research results reported that related to change in
attitude towards asthma, but there were also variations in the time-frame used to
measure this outcome post intervention. It is contended here that these differences

may explain the different results reported.

The study reported here assessed attitude at one and three months after the asthma
education programme. Butz et al. (2005) assessed self-efficacy of children after ten
months of the educational programme. Their results showed a significant increase in
children’s self-efficacy and mitigation of asthma symptoms. Likewise, Velsor-
Friedrich et al. (2004) reported a significant improvement in participants' self efficacy
after five months of the asthma education programme. Contrary to these results, a
study by Velsor-Friedrich, Pigott, and Srof (2005) who used the RAP asthma
education programme with school children aged 8-16 years, reported higher self-
efficacy after two months of the programme. The different programme used in this
study may be implicated in this. Therefore, the relationship between asthma
education programmes and attitudes towards asthma remains uncertain. More
research is needed to explain the many extraneous factors that may impact on the

accurate measuring of children’s attitudes towards asthma.

However, although the results reported here do not show any significant change in
children’s attitudes towards asthma, it is important to remember that asthma education
programmes are thought to impact on basic knowledge and the integration of acquired
skills into daily living activities such as controlling symptoms and promoting self-
management (Douglas & Elward, 2010; Butz et al., 2005; Velsor-Friedrich et al.,
2004). It seems likely that without the modification of patient-related determinants,
of which self-efficacy is one, impact on attitude is less likely (Rabe et al., 2004;
Sekerel et al., 2006; Humbert et al., 2007). Previous research confirmed this

association and reported that in the presence of effective asthma education
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programmes there is a strengthening of children’s self-efficacy (Bartholomew et al.,
2006, Butz et al., 2005, Velsor-Friedrich et al., 2005). For instance, Velsor-Friedrich
et al., (2004) reported that children in the intervention group who attended an asthma
education programme showed a significant improvement in self-efficacy measured by
the Asthma Belief Survey. McGhan et al (2003) and Bartholomew et al. (2006)
reported significant improvement in self-efficacy among children who received
asthma education. In addition, self-management practice and behaviours such as
recognising triggers, adhering to medications, and identifying asthma symptoms were
significantly improved by the education programme. Further, fewer symptoms and
fewer asthmatic attacks were reported in children who have received asthma
education (Bowen, 2013, McGhan et al., 2010, Bartholomew et al., 2006, Walker et
al., 2008).

In summary, although there was no significant change in the children’s attitudes
towards asthma between the intervention and control group, it is possible that this
change may occur at a later point in time, when the children had more experience of
their expectations being reinforced by success in managing their asthma. However, it
is also acknowledged that children’s attitudes towards asthma and their self-efficacy
may be influenced by their psychological response to the diasease (Clark &
Zimmerman, 1990). Consequently, measuring children’s attitudes towards asthma
becomes a complex task. In addition, other factors such as low moods or fluctuating
moods, transitions in social roles, and hyperactivity may also alter the outcomes
(Laforest et al., 2006; Sekerel et al., 2006; Bousquet et al., 2005).

Asthma education and Quality of Life

There is a consensus that living with asthma impacts on the QoL of children
especially when there is poor control. As noted in chapter 3 for the purpose of this
study, QoL is defined as a human’s insights of their position in life and their value
system which is related to their goals, expectations, standards, and concerns (Phillips,
2006). Generally, QoL consist of six domains;’physical health’, ’psychological
status’, ’level of independence’, ’social relationships’, *environmental features’, and
’spiritual concerns and beliefs” (WHO, 1993, p1). According to Horner, Kieckhefer,
& Fouladi, (2006) Mohangoo et al., (2007) Sawyer et al., (2000) and Van De Ven et
al., (2007) many health practitioners acknowledge QoL as an indicator of the state of

an individual’s well-being. Moreover, as discussed in chapter 3, McGhan et al. (2010)
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and Cicutto et al. (2005) had developed a robust instrument to measure the
relationship between a child’s QoL and the management of their asthma. However,
the study by Cicutto et al. (2005) had only examined the impact of asthma education
programme on the QoL regardless the severity of intensity of disease in those

children.

As reported in the previous chapter, analysis of the results from the use of this
measure in this study showed a positive impact of the asthma education programme
on the overall quality of life scores for children in the intervention group compared to
those in the control group. Alongside this there was a statistical significant difference
in the all sub-domains of the QoL scores including severity of symptoms, activity
limitation, and emotional distress. Of particular note was that those in the intervention
group sustained the initial improvement in QoL scores shown at post-test |1 (1 month
after intervention) when this measured again at Post-test Il (3 months after

intervention).

It is well-known that asthma can lead to feelings of anxiety and depression (Osman
2002; Rand & Butz, 2000). For instance, those with severe symptoms of asthma (i.e.
shortness of breath) were found to be more likely to suffer from major depression than
those without severe symptoms (Goldney et al., 2003). In addition, children with
asthma may experience sleep disturbances and often complain of feeling tired and
frustrated (Ford et al., 2003; Sawyer & Fardy, 2003). Furthermore, Juniper et al,
(2001) reported that children with asthma may feel angry and socially isolated. Other
researchers (Bowen, 2013, Patterson et al., 2005, Butz et al., 2005) have reported that
physical health, mental health, and social functioning are significantly worse among
children living asthma than those without asthma. In addition, children with asthma
show less engagement in school activities, low self-esteem, disturbed behaviours, and
maybe less organised compared with those healthy children (Sawyer & Fardy 2003;
Sawyer et al., 2001). All factors relate to the 6 domains of QoL.

The findings reported here are compatible with those reported by other researchers
which confirmed the significance of asthma education on improving QoL scores
(Cicutto et al., 2013, McGhan et al., 2010, McCann et al., 2006, Cicutto et al., 2005).
In the RCT by Cicutto et al. (2013), students reported a significant improvement in
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their QoL scores after receiving education about asthma, and this was sustained at the
one year follow up. Another RCT with two follow up points (at 6 and 12 months)
using the RAP programme reported similar findings (McGhan et al., 2010). Further,
Clark et al. (2005) and McCann et al., (2006) tested the effects of a school-based
asthma education programme using the OAS programme on children with asthma
aged between 7-11 years old. The quality of life in both studies, which was measured
at baseline and one year after the intervention, showed a significant improvement in
the children’s QoL.

However, although researchers have established an association between asthma and
QoL some research reports conflicting findings for children with mild to moderate
asthmatic symptoms (Erickson et al., 2002; Goldbeck et al., 2007; Montalto et al.,
2004; Vila et al., 2003). For example, a study was conducted to measure asthma
symptoms and disease-specific QoL in 339 children aged between 5-12 years old by
Annett, (2001). The study found that mild-to-moderate asthma did not significantly
affect the children’s QoL, whereas severe asthma did (Annett, 2001). Another study
conducted in 238 school children aged between 8-16 years old found that QoL was
not associated with low asthma severity (Montalto at al., 2004). In this context, future
research works in the KSA are encouraged to examine the relationship between

severity of asthma and QoL in the light of asthma education.

Likewise, other studies did not establish an association between asthma education for
children and QoL (Bowen, 2013, Walker et al., 2008, Patterson et al., 2005, Butz et
al., 2005). In a study by Walker et al. (2008), QoL did not significantly change after
ten months of delivering a short workshop and asthma devices training for children
with asthma. Also, Patterson et al. (2005) found no significance difference in the
quality of life scores between the intervention and control group after the completion
of eight weeks educational sessions. Ward et al., (2010) and Young et al., (2001)
found no significant improvement in the QoL which was assessed by Paediatric
Asthma Quality of Life Questionnaire (PAQLQ) after conducting a school-based
asthma education programme for children aged between 7-17 years when it was

reassessed one month after the interventions.

As noted earlier, QoL is a complex and multi factorial construct that rests on the
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interplay between 6 domains (’physical health’, ’psychological status’, ’level of
independence’, ’social relationships’, ’environmental features’, and ’spiritual
concerns and beliefs’). Application of Social Cognitive Theory (Bandura, 2001)
suggests that QoL is related to self-regulation, the process by which people try to
control environmental, personal, and behavioural factors in order to achieve a better
life (Clark & Zimmerman, 1990). This suggests that asthma education programmes
may impact on children’s self-regulatory mechanisms. However, environmental
support is given a high priority in Social Cognitive Theory and Graham and Logan
(2006) assert that a change in behaviour is not possible without control of
environmental obstacles. Some stimulus associated with the surrounding environment
such as peers, family, and health care providers may negatively influence the learning
process (Stewart et al, 2011). This suggests that factors beyond the influence of the
education programme may result in negative stimulus and that children may be
prepared to understand the impact of this to reduce the risk of learning inadequacy
(Graham & Logan, 2006; Stewart et al, 2011). assessing the influence of these factors
would need to be considered more fully in any future programme development
Secondly, psychosocial reactions which are determined by children's responses to
peers’ behaviours may induce feelings of embarrassment and lead to negative impacts
or conversely positively enhance adherence to what has been learned on the

programme.

Finally, the physical environment in the children’s school and the children’s home
may lead to exposure to triggers that exacerbate asthmatic symptoms. For example,
when there are adequate instructions about the use of inhaler devices in their home,
the likelihood of asthmatic episodes will be minimised as adherence to medication
and treatment regimes is more likely to be maintained. Another example is the
exposure to animals' fur, painting substances, and smoking, common triggers for those
with asthma (Arbex et al., 2007; Sarnat & Holguin, 2007). It is known that Social
Cognitive Theory links aspects related to individual behaviours to the predisposing
factors, enabling factors, and reinforcing factors along with the environmental
conditions (Simon et al, 1995). The relationship between these factors illustrates the
multi-factorial complexity of behavioural change in children and may go some to

explaining the variations in results across studies.
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It is evident from this study that the asthma education programme resulted in positive
outcomes for those children in the intervention group. While this intervention was
delivered in the context of the Ha’il region in the KSA, it supports the premise that
culturally accepted asthma education may help to improve the health and well-being
for children in other KSA regions and other cultural contexts. However, to confirm
this asthma education programmes would benefit from national public health
campaigns aimed at increasing the knowledge of others’ in the child’s environment to
avoid unintended negative impact on children’s learning. The value of this requires

further research.

Asthma education and children’s anxiety

Although levels of anxiety is one of the sub-aspects of children’s QoL, remarkably
little is known about the contribution of asthma education programmes on levels of
anxiety for those children living with asthma. Anxiety, an indication of psychological
distress, can be exacerbated by asthmatic symptoms such as shortness of breath (Kang
& Weaver, 2010). Anxiety is also aggravated in the presence of day and night-time
symptoms (Butz et al., 2005; Gawward & El-Herishi, 2007; Velsor-Friedrich et al.,
2004). While relieving day and night symptoms is associated with better self-efficacy
and QoL (Bartholomew et al., 2006; Butz et al., 2005; Velsor-Friedrich et al., 2005),
asthma education was also key in managing these symptoms efficiently using self-
management strategies (Bartholomew et al., 2006; Patterson et al., 2005; Velsor-
Friedrich et al., 2005). It followed that a reduction in levels of anxiety may follow.
Studies which examined the outcomes for anxiety levels following an asthma
education programme emphasised a significant reduction following the intervention
(Newacheck & Halfon, 2000; Rand et al., 2000). Newacheck & Halfon (2000), and
Rand et al., (2000) investigated anxiety levels in children with asthma to further
explain the association between asthma education programmes and a reduction in
anxiety and reported that anxiety was significantly reduced after receiving asthma

education.

Spence's (1998) anxiety scale was used in this study to measure the anxiety levels of
children living with asthma and to compare the results between the intervention and
control groups. Spence’s (1998) anxiety scale comprises the following domains

generalised, obsessive compulsive, social, panic, physical, separation. A significant
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difference in anxiety scores was found in the intervention group at post-test Il (three
month after the asthma education programme) compared to the post-test | (one month
after the programme) in which anxiety in post-test | was significantly less than anxiety
in post-test 11. Although the difference in the anxiety scores between pre-test and post-
test |1 was not statistically significant, there was a mild reduction in the anxiety scores
between these two consecutive phases (mean change 42 to 37). On the whole, the
asthma education programme yielded uncertain findings regarding the anxiety levels
in which anxiety scores reverted to the (pre-test) after three months of the programme
(post-test I1).

Anxiety is similar to attitudes and self-efficacy in that persistent alteration over time
maybe noted in an individual with chronic illness (Schmittdiel et al., 2004; Kang and
Weaver, 2010). It is acknowledged that a concrete improvement in an individual’s
health status is required to enhance a feeling of difference between the present and the
past regarding an individual’s feelings and attitudes towards their current illness
(Henry et al., 2004; McCann et al., 2006). While the initial post intervention results
indicate that asthma education had improved the knowledge and QoL of children, it
seems it did not sufficiently influence personal interpretation about the nature of the
disease over time as evidenced by anxiety scores reverting to those reported at pre-
test.

However, it is known that children with higher self-regulatory capabilities are less
likely to suffer from persistent anxiety and stress due to their illness. This is thought
to relate to self-regulation as this is the way by which children with asthma are able to
examine their condition and take action for change (Clark & Zimmerman, 1990).
Anxiety levels are reduced accordingly when self-regulation mechanisms are
successfully implemented. However, reduction in anxiety levels is difficult to sustain
without the existence of positive reinforcement which is the incentive to improve the
internal motivation to achieve the desired goal (Bandura, 1989). Negative
reinforcement is one of the factors that induce feelings of anxiety and stress when past
experiences are less likely to be beneficial for the future experiences. Social Cognitive
Theory suggests that self-regulation is a continuous and reciprocal process. This
concept indicates that an individual is motivated to become self-regulatory using their

own mechanisms of action. The more self-regulation the more powerful response to
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the stimuli that holds meanings of the desired goal. Therefore, Social Cognitive
Theory illustrated how such environmental factors may act as a habitual catalyst in an
individual’s ability to deal with stress and its consequences effectively over the long-

term.

According to the above discussion, asthma education programmes hold unclear
influence on the children anxiety. Despite supporting evidence in the literature,
asthma education in the KSA might be affected by other factors that impede the
reduction in children’s anxiety. This manifest high anxiety in the pre-test among
children in this study meant that those children had been in a stressful condition and
reasons beyond that behaviour may be embedded in psychological stressors. Further
psychological arguments supported by physical examination would be required to
identify these hidden factors associated with anxiety in children which may also
impact of their physical features such as frequent shortness of breath and exaggerated

asthma symptoms (Schmittdiel et al., 2004).

Asthma education and school absenteeism

School attendance is another important aspect measured in research which has
assessed the outcomes of asthma education programmes for children living with
asthma. This study found that both male and female students in the intervention group
had a significant reduction in school absenteeism compared to those in the control
group. This supports the contention that effective asthma education may improve
children’s attendance at school. These findings are in keeping with other studies that
have reported a reduction in school absenteeism for those that have attended asthma
education programmes when compared to children living with asthma that have not
(Cicutto et al., 2013, Walker et al., 2008, Levy et al., 2006, Clark et al., 2005, Cicutto
et al., 2005, McGhan et al., 2003).

Some cross-sectional studies in the KSA have examined the relationship between
children living with asthma and school absenteeism (Al-Dawood, 2002; Bener et al.,
2007). In the first, a cross-sectional study, school health registry was used to obtain
information about school attendance. The study found that children living with asthma
were more likely to report missed school days compared to non-asthmatic students
(Bener et al., 2007). In the second study, the number of days missed in asthmatic
students aged between 6 -15 years was significantly higher than those without asthma
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(Al-Dawood, 2002). While both studies provide useful data, they did not investigate
the reasons behind school absenteeism. However, a study undertaken in Oman by
Huda et al. (2008) reported that 66% of school students may miss their school due
asthmatic attacks which suggests that the problem is not specific to the KSA.

While the majority of studies confirmed the association between asthma education
and reduced school absenteeism, many other studies found no significant differences
between students who received asthma education and students who did not in regard
to school attendance (McGhan et al., 2010, Walker et al., 2008, Gerald et al., 2006,
Bartholomew et al., 2006, Velsor-Friedrich et al., 2005, Horner, 2004, Clark et al.,
2004, Velsor-Friedrich et al., 2004). For instance, a study to evaluate the impact of an
education intervention programme on school attendance (n=736, age=7-11 years old)
reported no significant difference between the intervention and control group in
regard to school absenteeism and the level of academic achievement (Gerald et al.,
2006). Likewise, an RCT was conducted in the USA to assess the effects of a
comprehensive school-based education programme for children with asthma on
school absence and academic performance (Clark et al., 2004). The OAS education
programme was introduced to 835 children. The researchers reported that education
did not seem to reduce the number of missed school days. However, some researchers
have pointed out that some reasons for absence from school include attendance at
doctor appointments and environmental factors (Coffman, Cabana, & Yelin, 2009;
Findley et al., 2003; Gorelick et al, 2003; McGhan et al., 2003; Newacheck & Halfon,
2000; Warsi et al., 2004; Yeatts, et al., 2003).

One explanation for differences reported may be due to the use of different methods
of measurement to evaluate school attendance. In addition, there is no consensus on a
definition for school absenteeism to compare asthmatic children’s attendance with
that of their counterparts. Another problem is that researchers relied on different
sources of data. For instance, some used school records (McGhan et al., 2003;
Silverstein et al., 2001), while others derived results from students’ self-reports
(Yeatts & Shy, 2001), and others relied on parents’ reporting (Al-Dawood, 2002;
McGhan et al., 2003). Another difference was the duration of observation of school
absenteeism which ranged from days to months, something that distorts the reliability
of the findings due to a lack of observational consistency. The study reported here

used school records to measure for absenteeism; however, they were insufficient to
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examine the reasons behind absenteeism. This matters as students may not attend
school for reasons unrelated to asthma problems and emphasises the need for reasons
for absenteeism to be investigated thoroughly. In fact, the impact of asthma on school
attendance is still uncertain and needs to be verified by longitudinal monitoring and
follow-up to embrace all issues surrounding poor school attendance such as severity

of illness and economic status.

A number of previous studies found that asthma impacted negatively on the academic
grading (Taras & Datema, 2005). A cross-sectional study found that children with
asthma had a significantly lower reading ability compared with non-asthmatic
children (Halterman et al., 2001). Another study revealed that asthmatic students were
not as good as their healthy peers in reading, mathematics, or physical education units
(Gawward & El-Herishi, 2007). A longitudinal study of 12 months was conducted to
predict the achievements of children with asthma in 298 children aged between 6-7
years old. The study discovered that children with asthma were poor in reading
compared to their healthy peers (Yawn et al., 2000). However, other research studies
refuted this claim and reported that the performance of children with asthma was
similar to their peers (Annett et al., 2000; Halterman et al., 2001). Another study
found those children in the intervention group achieved higher grades in science
subjects compared to children in the control group (Silverstein et al., 2001). Although
the impact of asthma education on students' academic achievements was not
investigated in the study reported here, it seems there may be a relationship between
school attendance and school performance but this warrants further investigation to
examine the impact of asthma on educational outcomes and how effective education

programmes may mitigate this impact.

The influence of demographic variables on the reported outcomes

As noted in the previous chapter, there were many significant changes in outcomes for
the children following the asthma education programme. However, the analysis
showed some differences between children that related to different demographic
variables. For instance, gender was implicated in this. Female students in the
intervention group scored higher in knowledge about asthma after receiving asthma
education compared to their male counterparts. In addition, they sustained their higher
levels of knowledge over the three months between post-test I and Il whereas male

participants regressed to the pre-test score at post-test 1. Another difference was that
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anxiety levels in female participants declined while the study was progressing
compared to males who exhibited an increase in anxiety levels over the study period.
While a number of studies from different backgrounds investigated the effect of
gender on asthma education outcomes (Al Frayh et al., 2001; Bartholomew et al.,
2006; Butz et al., 2005; Velsor-Friedrich et al., 2005), there was no consensus
regarding the reasons for this. It is important to note that the studies cited here did not
attempt to discover factors that influence learning in the context of Saudi culture.
Gender differences in relation to learning capability in the chronically ill are still
uncertain. In general, it appears that asthma education resulted in more positive
outcomes in females than male despite the consistency in delivering the programme
for both genders. Another interpretation may support the premise than females might
have preferred the format of the learning materials used in the intervention more than
males did. However, further investigation is required to gain greater understanding of

the influence of gender on asthma education in the KSA.

Regarding age, the asthma education programme was mildly associated with
significantly lower anxiety levels for all students especially those aged 7-8 years who
scored higher anxiety level in the pre-test compared with older children. Moreover
younger children had been more anxious than older students at the beginning of the
study. Likewise, asthma education had significantly improved the QoL of all students
in different age groups. Younger students had proportionally higher scores in the QoL
than older students after receiving asthma education. It was noted the both groups
were not homogenous in relation to the age variable. This may have occurred due to
not randomising the study sample, which was a main criticism to the validity of the
study findings in which the range of age distributions may affect children's response

to the intervention.

However, as noted in chapter 4, Social Cognitive Theory explains the role of
observational learning in the acquisition of new strategies for adaptation. Bandura
(1986) explained that the most effective direct/indirect learning strategy is
observation. These processes are more attainable in younger children than older
children due to the nature of mental predisposition to comprehend the surrounding
environment. In particular, younger children are able to adapt effectively and change

their life according to the learned principles much better than older children who show
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more resistance to change (Clark & Zimmerman, 1990). This is worthy of further

exploration in future research.

In respect of the income levels, children from families with low incomes (<3000 SR)
demonstrated higher levels of knowledge in all the study phases compared to those
students from families with moderate to high incomes. Similarly, those students from
low income families had reduced anxiety scores over the study phases compared to
those with from families with higher incomes whose anxiety levels fluctuated across
the study duration. However, it is acknowledged that those from higher
socioeconomic classes have better adherence to healthy behaviours. Students from
families of low socioeconomic class are twice as likely to have asthmatic
complications compared with the students from families in higher socio-economic
class (Gawward & El-Herishi, 2007; Gerald et al., 2006; Horner, 2004; Velsor-
Friedrich et al., 2004). In light of this contradiction, and in keeping with Social
Cognitive Theory which explains the complex interplay between personal
determinants, environmental determinants, and behavioural determinants (Bandura,
1986), it is thought that children from lower socioeconomic classes generate greater
impetus to accommodate the illness through self-regulatory mechanisms to advance
towards different behavioural outcomes due to their limited opportunities to receive
best medical treatment and follow-ups. This is worthy of further investigation through
robust research to examine the association between socioeconomic status and uptake
of asthma education. This research query is important to find the influence of social
and economic class on asthma severity. Larger trials in the KSA could include
children from different geographical locations, considering the variations in health
care facilities, educational facilities, and the average of wages in these regions.
Although there is much known about the relationship between socioeconomic status
and wellbeing, this relationship among children with asthma in the KSA is still

unclear.

SUMMARY

Considering that health education is a well established method to increase self-
awareness about a particular disease, asthma is one of the chronic disorders that
sometimes go beyond the capacity of children to embrace the complexity of the
situation. Asthma education has been demonstrated as an effective and accessible
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method to attain help children the goal of asthma control and enhance self-

management.

Children living with asthma are the beneficiaries of asthma education. The evidence
gained from this study, which were also congruent with previous research work, has
confirmed the usefulness of asthma education in improving the level of knowledge,
QoL, and a reduction in school absenteeism. Other research findings have emphasised
the role of asthma education on enhancing self-regulation, self-efficacy, and self-
management. It seems that asthma education programmes may improve outcomes for

children in their physical sphere but not necessarily their psychological sphere.

The discrepancies reported in the findings from this study compared to those reported
in the literature including age, gender, and socioeconomic class may be related to
distinctive factors for Saudi culture. Cultural variation is a major concept to be
investigated in this field. This affirms that universal asthma education must be

designed to take account of cultural variations in any society.
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CHAPTER SEVEN: CONCLUSION AND RECOMMENDATIONS

INTRODUCTION

This chapter considers the implications of these findings for clinical practice, nursing
research and health and education policy in the context of the KSA. Limitations of the
study are also addressed and a number of recommendations are also provided. Finally,
the chapter concludes with a brief outline of the dissemination strategy that will be

used to ensure that the findings from the study are promulgated.

This quasi-experimental study aimed to assess the impact of a school-based asthma
health education programme on outcomes for children living with asthma who reside
in the northern part of the KSA. Study outcomes were associated with different
variables such as quality of life, school absenteeism, anxiety levels, knowledge of
asthma, and attitudes to asthma. The study found that the level of asthma knowledge
increased significantly in those children who received asthma education. There was
also a significant reduction in the anxiety level in this group compared to the control
group. In respect to the QoL, children who received the asthma education programme
scored higher in the total QoL measure compared to those who did not. The asthma
education programme has also significantly reduced the school absenteeism in the
intervention group. However, the asthma education programme was found to be
ineffective in the changing of attitudes towards asthma of children after receiving the
programme.Testing the effectiveness of asthma education in the Saudi culture was
extremely important because research evidence found that being a Saudi citizen
carries a high risk factor for asthma (Al-Ghamdi, et al., 2008; Hijazi, et al., 1998).

The study findings support the claim that the asthma education programme yielded
beneficial outcomes for children with asthma in the context of Saudi culture. This
leads to the assumption that the asthma education programme would impact on the
children's ability to perform their daily living activities in an effortless manner as
argued by Gibson et al., (2004).

The introduction of an asthma education programme in elementary schools, where
students are age between 7 and 12 years old, was another impetus. There is paucity in
research conducted in Saudi Arabia in the area of asthma control and prevention for
this age category. While a number of asthma guidelines are implemented in the KSA
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(National Asthma Education and Prevention Programme, 2007), this study unveiled a
deficiency in the diagnosing, treating, and follow-up of these children with higher
ecological and genetic predisposition for asthma. The evidence taken from this study
affirms that the success of any asthma prevention programme is unlikely to occur
without tangible health education instruction that aims to help children living with

asthma move towards self-efficacy and self-management.

In fact, the childrens attitude and was found irresponsive to asthma education
programme. Despite this, it seems that an effective multidisciplinary approach may
provide the best means of ensuring success of such programmes should they be rolled
out across the KSA.

IMPLICATION FOR POLICY AND CLINICAL PRACTICE

This study is the first study in KSA to measure outcomes of an asthma education
programme from the perspective of children. It is also one of few studies globally to
use multiple measures of important outcomes. Although the study matches with other
research in its findings, this study has unique features that enabled identification of
significant improvements gained from an asthma education programme related to
QoL, knowledge of asthma, and school absenteeism in the KSA. Likewise, it is the
first study in KSA to acknowledge that more needs to be done in consideration of

children’s attitudes to living with asthma.

Findings from this study support the contention that the health care leaders in the
KSA consider the need to implement asthma education programmes nationwide.
However, the Saudi government has already identified that asthma is a major health
concern in their strategic health plan and they have encouraged researchers to focus
on this area of research (Ministry of Health, 2010). Congruent with this, it is
recommended here that asthma education programmes go beyond school-based
programmes to include the education of others that impact on children’s learning. It is
also suggested that health care providers make every health contact with children
living with asthma count by providing and reinforcing evidence-based information

during visits to medical facilities for help or follow-up visits.

Mulit-media national health promotion programmes could also be used to disseminate
the findings of this study to the wider health community in the KSA. Although the
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SINA initiative exists already, further explication about asthma education and its
impact on children, as addressed in this study could be integrated within the existing
guidance to strengthen the evidence base and provide emphasis. Furthermore,
increasing the awareness of children about risk factors such as smoking, infection,
diet, and obesity may also contribute to decrease in the likelihood of asthmatic

episodes.

IMPLICATIONS FOR NURSING RESEARCH

This work has provided a robust translation of the (NAKQ, AAQ) that may now be
used by other researchers wishing to evaluate the impact of asthma education
programmes for children in the KSA and elsewhere in the Arabic world. As
mentioned earlier, this is the first study that has integrated a range of outcome
measures in the sphere of asthma education. The questions raised by this study that
remain unanswered provide the basis for future research to discover, explore and
examine other factors related to children living with asthma in the KSA, such as local
environmental factors. The national research programme is the most important source
of funding that should now embark on financial support for larger trials that focus on
the effectiveness of asthma education programmes in different regions of the KSA
taking into account regional, social-economic and other distinct factors including age
and gender in the context of Saudi culture.

LIMITATIONS

Using a quasi-experiment design aims to evaluate the association between an
intervention and an outcome (Reichardt, 2009). This study employed the quasi-
experimental design using a control group and pre-test. However, the use of a
convenience, rather than randomly selecting sample limits evidence derived to that
below a RCT (Facchiano and Snyder, 2012b). Using a non-randomized sample has
entailed non-homogenous sample in regard to age variable. It is assumed that most of
changes between intervention and control groups were influenced by age variation
and thus future researchers are encouraged to employ randomised-controlled trials to

avoid heterogeneity in demographics between the two discrete groups.
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In addition, choosing to undertake the study in some schools in one region (Ha’il)
may be interpreted by some as selection bias (Polit and Beck, 2008). Although there
was clear justification for undertaking the study in this region it is possible that other
geographical locations may hold different characteristics which may lead to different

results.

It is recommended that longitudinal studies are carried out in multiple steps over a
longer period of time. This study was confined to three months of assessment.
Providing a greater duration of time between the post-test | and post-test 1l may have
elicited different results in changes in children’s behaviours over longer period of
time. However, this was mitigated in part by the recruitment of a larger sample and
the low attrition rate may have been adversely affected had the study run over a longer

time period.

The included schools in this study were entirely government funded. Including other
educational sectors such as private or military schools may also have yielded different
findings.In fact including students from private schools may have provided additional
insight into the impact of socioeconomic status on the asthma education outcomes. It
is also noted that this study was limited to children of Saudi nationality and
consideration of outcomes non-Saudi children with asthma will be an important

consideration in future work.

RECOMMENDATIONS

According to the study findings, the following points summarise the recommendations
from the study which relate in particular to work to improve the effectiveness of
asthma education programmes in children with asthma in the KSA, the Arabic world

and elsewhere.

Recommendations for policy
That the Ministry of Health and Ministry of Education consider the findings
reported here and ensure that asthma education be integrated into all national
asthma management and prevention guidelines to enhance children’s capacity
for self-efficacy and self-management. The outcomes of doing so should be
subject to robust evaluation using similar outcome measures to those used in
this study.
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2.

Health care services should use national evidence based guidance to eliminate
the potential risk for discrepancies in care and ensure that children with asthma

receive optimum care, education and management of their condition.

Recommendations for practice

1.

That the role of the school must be acknowledged in the control and

management of children’s asthma through participating in asthma education.

That Asthma surveillance should be maintained regularly by qualified health

practitioners especially for children living in the rural and countryside regions.

That children’s agency, capacity and readiness to learn about their asthma and

benefit from that learning is acknowledged in health and education practice.

That an introductory course regarding asthma is offered to all students affected
by asthma to increase the level of awareness towards the disease by the means

of primary management and prevention.

Recommendations for further research

1.

That future researchers are encouraged to undertake further investigation on
the possible risk factors associated with successful asthma education
programmes considering those factors related to children living in Saudi

culture.

That further research into the benefits of counselling and follow-ups is

undertaken in the context of Saudi culture.

That additional investigation for children with asthma should be conducted
considering different geographical locations in the kingdom to attain

comprehensive figures about highly susceptible populations.

That gender and age variations in addition to socioeconomic class need to

be examined to enhance in-depth exploration for their influence.

That anxiety more work is needed to understand the interaction between

asthma education porgramme, Saudi culture and children’s.
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DISSEMINATION PLAN:

The study findings are expected to be disseminated in the following ways:

Local
1.

National
1.

A copy of the study findings will be sent to the authorities of all
participating schools and the Ministry of Education and the Ministry of
Health.

Brief seminars will be organised at the participating schools to provide an
overview of the main findings of the study to the students, their parents and

their teachers.

The results will be available in written format suitable for children, parents

and the lay community.

The results of the study have been presented at national conferences and

received well. (See appendix 20)

The results of the study will be disseminated to the local scientific
committees concerned with children with asthma in the KSA (e.g. Ministry

of Education, and Gulf Thoracic Congress).

The results of the study will also be submitted to the SINA so that they may
appraise and include the evidence provided in future update of the SINA

guidelines.

International

1.

Study findings will be available on the University of Salford repository web

site.

Publication in professionally peer reviewed national and international

journals in children and asthma education.
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APPENDICE

Appendix 1

Hawker’s Assessment Tool

Author and title:

Date:

Good | Fair | Poor | Very poor | Comment
4 3 2 1

. Abstract and title

. Introduction and aims

. Method and data

. Data analysis

. Ethics and bias

1
2
3
4. Sampling
5)
6
7

. Findings/results

8.Transferability/generalizability

9. Implications and usefulness

Total

1. Abstract and title: Did they provide a clear description of the study?

Good Structured abstract with full information and clear title.
Fair Abstract with most of the information.
Poor Inadequate abstract

Very Poor No abstract

2. Introduction and aims: Was there a good background and clear statement of the

aims of the research?

Good Full but concise background to discussion/study containing up-to date
literature review and highlighting gaps in knowledge.

Clear statement of aim AND objectives including research questions
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Fair Some background and literature review.
Research questions outlined.

Poor Some background but no aim/objectives/questions, OR
Aims/objectives but inadequate background

Very Poor No mention of aims/objectives

No background or literature review.

3. Method and data: Is the method appropriate and clearly explained?
Good Method is appropriate and described clearly.
Clear details of the data collection and recording
Fair Method appropriate, description could be better.
Data described.
Poor Questionable whether method is appropriate
Method described inadequately.
Little description of data
Very Poor No mention of method, AND/OR Method inappropriate, AND/OR
No details of data.

4. Sampling: Was the sampling strategy appropriate to address the aims?
Good Details (age/gender/race/context) of who was studied and how they
were recruited.
Why this group was targeted.
The sample size was justified for the study.
Response rates shown and explained
Fair Sample size justified.
Most information given, but some missing
Poor Sampling mentioned but few descriptive details.
Very Poor No details of sample

5. Data analysis: Was the description of the data analysis sufficiently rigorous?
Good Clear description of how analysis was done.
Qualitative studies: Description of how themes derived/respondent

validation or triangulation.
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Quantitative studies: Reasons for tests selected hypothesis driven/
numbers add up/statistical significance discussed.

Fair Qualitative: Descriptive discussion of analysis.
Quantitative

Poor Minimal details about analysis

Very Poor No discussion of analysis

6. Ethics and bias: Have ethical issues been addressed, and what has necessary ethical
approval gained? Has the relationship between researchers and participants been
adequately considered?
Good Ethics: Where necessary issues of confidentiality, sensitivity, and
consent were addressed.
Bias: Researcher was reflexive and/or aware of own bias.
Fair Lip service was paid to above
Poor Brief mention of issues

Very Poor No mention of issues

7. Results: Is there a clear statement of the findings?
Good Findings explicit, easy to understand, and in logical progression.
Tables, if present, are explained in text.
Results relate directly to aims.
Sufficient data are presented to support findings.
Fair Findings mentioned but more explanation could be given.
Data presented relate directly to results.
Poor Findings presented haphazardly, not explained, and do not progress
logically from results.

Very Poor Findings not mentioned or do not relate to aims.

8. Transferability or generalizability: Are the findings of this study transferable to a

wider population?

Good Context and setting of the study is described sufficiently to allow
comparison with other contexts and settings, plus high score in

Question 4 (sampling).
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Fair

Poor

Very Poor

Some context and setting described, but more needed to replicate or

compare the study with others, PLUS fair score or higher in Question

4,
Minimal description of context/setting

No description of context/setting

9. Implications and usefulness: How important are these findings to policy and

practice?
Good

Fair
Poor

Very Poor

Contributes something new and/or different in terms
understanding/insight or perspective.

Suggests ideas for further research

Suggests implications for policy and/or practice

Two of the above (state what is missing in comments).

Only one of the above

None of the above
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Appendix 2: Permission from Ha’il

MASAI OFFICE

FOR TRANSLATION

NO. @ o e - : ad i

Kingdom of Saudi Arabia No. :34428797

Ministry of Education Date : 02/03/1434 H

Code (280) 14/01/2013 G
Gen . Admin. of Education
in Hail Region
planning& developing Department

Researchs and Studies

Subject : To facilitate the mission of the researcher /
Nashi Masnad Al-Reshidi

Circular for all the primary schools in the region
(boys —girls )

Greetings

In reference to the letter of his excellency the Saudi Cultural Attaché in
London , dated 10/12/2012 , concerning Study instrument application entitled
( the impact of school based asthma health education program on quality of
life, knowledge and attitudes of Saudi children with asthma ) for the student :
Nashi Masnad Nashi Al-Reshidi , and this is for the complement the
requirements of obtaining the PHD degree in Nursing from Salford Univirsity
at UK.

Pleading with you to kind cooperate with the researcher and to facilitate his
mission of implementing the instrument of his study and provide him with all
necessary data needed for the success of the study.

Yours faithfully
General director of education at Hail Region
Hamad Mansour Alomran

WA s Agudaadi oy o OETEYE 1 paSLhL OETV VTR o VY00 oY 408 1 0. o w AVENY 4 Juby m VETY 1 [0 1 o Dbl 2yl Al
kingdom of Saudi Arabia - Hail - P.0.Box:1433 - Pen : 81411 - CR.: 3350007454 - Tel .: 5436116 - Fax : 5434074 - Camber Of Cmo 6089
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Appendix 3: Permission from Salford

Exhical
University of =
College of Hesth & Social Care
Salford 015 er s
MANCHESTER oty
T +430)161 293 7016
rahutteworth@ alford ac uk
www.salford sc.uk/
10 April 2013
Dear Nashi,

BE.ETHICS APPLICATION HSCR12/8S — The impact of a school-based asthma health education
program on quality of life of Saudi children with asthma

Following your resp to the Panel’s queries, based on the inf ion you provided, | am
pleased to inform you that application HSCR12/85 has now been approved.

if there are any changes to the project and/ or its methodology, please inform the Panel as soon as
possible.
Yours sincerely,

Rachel Shuttleworth

Rachel Shuttieworth
College Support Officer (R&!)
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Appendix 4: Announcement to recruit research assistants
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Appendix 5: Permission for using the PAQLQ Arabic version

From: Penny Freeman <penny@gqoltech.co.uk>
Sent: 05 November 2012 09:10

To: Alreshidi, Nashi Masnad (PG)

Cc: Jilly Styles

Subject: Re: PAQLQ Package ordering

Dear Nashi

Thank you for your e mail. I will now prepare the PAQLQ Arabic for UAE and
North American English translations and post them off to you this week by
first class mail. I hope the package arrives with you safely and swiftly.

I am sending you the N Am Eng translation and not UK English as your study
will be in Saudi Arabia.

With all good wishes for your study. Please do not hesitate to contact us

again should you require any further information or assistance.

Penny Freeman

Assistant to Jilly Styles

QOL Technologies Ltd

20 Marcuse Fields

Bosham

West Sussex

PO18 8NA. UK

Telephone: + 44 (0) 1243 572124
Facsimile: + 44 (0) 1243 573680

e:mail: penny@gqoltech.co.uk
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Appendix 6: The Arabic version of the Spence Children's Anxiety Scale

LY Ji

Laila

L

Llal

b

s 2 oaldl eLEY e 3l Clal

(POl Taiall (o i gally el

e 8 all s L s Sy 4S5 Gl 5S) Ladie

G Al el

Sl A san s 0581 Laie oAl el

il ol ) sS Lanie Caally el

Lﬁﬂ\j O UJS\ Ladie CL::)JY‘A il

oA alal ddais ) g8l 5 sl sas o)) (e BEIL e

© ¥ N o g &M W M E

B IS ) (a0 0 81 O (ST e BB

[EEN
©

Sme i o (D)) (D ena U

[EEN
=

S 1A 32 oy s Uk o BB

[EEN
N

ol 5 s (5 oadll) (Bauta (e il g oplad el

[EEN
w

L Gilae o puall Gf (e 2L Jie e 320 Lgy a1 LudY) 0885 3 i
(5 3mS0 Lial) ¢ siia Capdl

[EEN
>

@5 ol Lavie Cagally e

15.

16.

B IS5 Al ) el

17.

Ll of OO e alal]

18.

Ga sk s dae Jall Ldl gl Al ) aall g JISEY) Gany e aliill gl Y
Al

19.

o2y 8 3y Al b ) Loic

20.

gl o (50 Blad e (o

21.

(o s Ui U ()L BB

22.

alall Cudall ) land) CudaS e LM Cladll e sl

23.

Al 8 adl Loxie il VL el

24.

acladl 0 e sl dlladl (S (e calal

25.

26.

Csaall (e Apaall e LSV aiaY soaa ol )l o il Jle o LS i) ) S

27.

SUaal) o ald) o) s el jaud) (e calald

28.

164




& GAY) S ad, pl Bl | 29,

(e Sl eclialll (il g 63 gudl) dand dall GSLYI 3 g2 5m 5 e AT | 30.

salandly Jadl | 31

A GlAT o o3 2 5a 5 050 2l CasAl) 5 el iy | 32,

@) .. opl el ¢ SRS @l jiall e als] |33,

gl s e a5 (32 A sall )l sally eslad lal | 34,

Caall & ) alal LaY) aleall e callay Lerie alal | 35,

el s s Ae a3l slad 8 o | 36,

e LA £ 3 3 ga s 050 w2l Casdll s GIL ) gl iy | 37,

Swadd Juaxd | 38

(3_paall il ) BNIS) dalial) 5 dipall (SLYT (e sl | 39,

8 eLiY) g a2 JunS) Lia sy & e 5o Jlae Y1 any oLl I [ 40.
(@

23 (e dne Jall Al sla ol ) suall s ISV e S 0k Jilal | 41,

Ea3 Ol (e A Ll cind) S dagnall gy jhy Jas cLSY) Gans il | 42,

ol eny 5538l | 43,

pUall 4 Jay Halie i o cull = s slal) e SIS Gl jeidl | 44,

¢ leie walds g jal elusl el Ja | 45,

165




Appendix 7: Asthma Knowledge Questionnaire

Items Yes NO
.1 | Lots of children have asthma
.2 | People with asthma worry a lot
.3 | People with asthma can drink milk and eat yogurt
.4 | Having the flu can cause an asthma attack
.5 | Smoking is OK for people with asthma
.6 | People with asthma become hooked on their asthma drugs
(cannot get off them)
.7 | If you do not have asthma now, you will never get it
.8 | An asthma attack is caused by redness and swelling in the
airways of the lung
.9 | Most children with asthma are smaller than other children
.10 | Asthma can be spread from person to person
.11 | If one child in a family has asthma, then their brothers and
sisters will have asthma too
.12 | People with asthma can die if not treated well
.13 | Medicines that keep asthma from happening should be
taken every day
.14 | A puffer (inhaler) should be used when a person has an
asthma attack
.15 | Having pet birds is OK for people with asthma
.16 | Asthma happens more at night
.17 | Itis OK for people with asthma to swim
.18 | Some asthma medicines can hurt the heart
.19 | Rest is needed to stop an asthma attack
.20 | An asthma attack can happen suddenly without warning
.21 | When asthma is OK, all medicines can be stopped
.22 | With the right treatment, a child with asthma can live a
normal life
.23 | Children with asthma can play sport
.24 | Can you list three signs of asthma
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Appendix 8: Permission for using asthma knowledge scale

From: MohammadA_M@hu.edu.jo
To: namn2006@hotmail.com
Date: Mon, 5 Nov 2012 09:20:33 +0200

Subject: Re: FW: Permission For Questionnaire

Dear Nashi

Of course you can use the questionnaire, that's why we did it. But | will be gladful if
you send me any publication later on that has cited this questionnaire.

All the best with your PhD

Mohammad

Dr. Mohammad Al-Motlaq Shutnawi
Assistant Professor, RN, BSN, MBS, PhD
School of Nursing

Hashemite University

Zarga-JORDAN
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Appendix 9: ASTHMA ATTITUDES QUESTIONNAIRE

Below are some statements made by people about their asthma. For each statement

please show how strongly you agree or disagree. Do this by placing in the box the

number that best describes your feelings. Please answer all questions (Gibson et al.,

1995).
1 2 3 4 5 6
Strongly | Agree | Tend Tend to | Disagree | Strongly
Agree to disagree disagree
agree

If someone with asthma takes
care of him/herself, he/she can

avoid most asthma symptoms.

When someone has an attack of
asthma symptoms at school, it is
usually because he/she has been

careless.

How soon someone recovers
from an attack of asthma at
school depends mainly on how
well the teacher takes care of

him/her.

When someone has an attack of
asthma during
the

sport, it is

because teacher hasn't

checked up on whether the

student has taken his/her

medication.

If someone is going to have an
attack of asthma, it will happen

no matter what anyone does.

How soon someone recovers

from an attack of asthma
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symptoms is mostly a matter of

luck.

Most people can control their
asthma well without seeing a

doctor regularly.

Someone with asthma should
not use his/her puffer in class.

Students are embarrassed about

using their inhalers in class.

10.

Students without asthma have a
negative attitude to students

with asthma.

11.

Students play on their asthma.

12.

There would be few problems
with asthma at school if
students could carry their

puffers around with them.

13.

Teachers are worried about
taking someone with asthma on

a school camp or excursion.

14

Students with asthma are just as

fit as students without asthma.

15.

School teachers have a negative

attitude to students with asthma.
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Appendix 10: Permission for using Asthma knowledge, attitudes, and quality of
life in adolescents questionnaire

Date: Thu, 8 Nov 2012 13:34:54 +1100
From: Peter.Gibson@newecastle.edu.au
Subject: Re: FW: Permission For Questionnaire

To: namn2006@hotmail.com

hi,
you have my permission to use the questionnaire,

I am not able to help further with copies etc
peter
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Appendix 11: The World Health Organization’s (WHO) steps of translation and
adaptation of instruments Process of translation and adaptation of instruments

The aim of this process aimed to reach to different language versions of the English
written instrument so that what results is conceptually equivalent in each of the target
countries/cultures. That is, the instrument should be equally natural and acceptable
and should perform practically in the same way. The focus is on the cross-cultural and
conceptual understanding, rather than on linguistic and literal equivalence. A well-
established method to achieve this goal is to use forward-translations and back-
translations. This method has been refined in the course of several WHO studies to

result in the following guidelines.

Implementation of this method includes the following steps:
e Forward translation
e Expert panel Back-translation
e Pre-testing and cognitive interviewing

e Final version

1. Forward translation

One translator, preferably a health professional, familiar with terminology of the area
covered by the instrument and with interview skills should be given this task. The
translator should be knowledgeable of the English-speaking culture but his/her mother

tongue should be the primary language of the target culture.

Instructions should be given in the approach to translating, emphasizing conceptual
rather than literal translations, as well as the need to use natural and acceptable
language for the broadest audience. The following general guidelines should be

considered in this process:

« Translators should always aim at the conceptual equivalent of a word or
phrase, not a word-for-word translation, i.e. not a literal translation. They
should consider the definition of the original term and attempt to translate it in

the most relevant way.
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« Translators should strive to be simple, clear and concise in formulating a
question. Fewer words are better. Long sentences with many clauses should be
avoided.

» The target language should aim for the most common audience. Translators
should avoid addressing professional audiences such as those in medicine or
any other professional group. They should consider the typical respondent for
the instrument being translated and what the respondent will understand when
s/he hears the question.

« Translators should avoid the use of any jargon. For example, they should not
use:

o technical terms that cannot be understood clearly; and
o colloquialism, idioms or vernacular terms that cannot be understood by
common people in everyday life.

» Translators should consider issues of gender and age applicability and avoid

any terms that might be considered offensive to the target population.

2. Expert panel

A bilingual (in English and the target language for translation) expert panel should be
convened by a designated editor-in-chief. The goal in this step is to identify and
resolve the inadequate expressions/concepts of the translation, as well as any
discrepancies between the forward translation and the existing or comparable previous
versions of the questions if any. The expert panel may question some words or
expressions and suggest alternatives. Experts should be given any materials that can
help them to be consistent with previous translations. Principal investigators and/or
project collaborators will be responsible for providing such materials. The number of
experts in the panel may vary. In general, the panel should include the original
translator, experts in health, as well as experts with experience in instrument

development and translation.

The result of this process will produce a complete translated version of the

questionnaire.
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3. Back-translation

Using the same approach as that outlined in the first step, the instrument will then be
translated back to English by an independent translator, whose mother tongue is
English and who has no knowledge of the questionnaire. Back-translation will be
limited to selected items that will be identified in two ways. The first will be items
selected by the WHO based on those terms / concepts that are key to the instrument or
those that are suspected to be particularly sensitive to translation problems across
cultures. These items will be distributed when the English version of the instrument is
distributed. The second will consist of other items that are added on as participating
countries identify words or phrases that are problematic. These additional items must

be submitted to WHO for review and approval.

As in the initial translation, emphasis in the back-translation should be on conceptual
and cultural equivalence and not linguistic equivalence. Discrepancies should be
discussed with the editor-in-chief and further work (forward translations, discussion
by the bilingual expert panel, etc.) should be iterated as many times as needed until a

satisfactory version is reached.

Particularly problematic words or phrases that do not completely capture the concept
addressed by the original item should be brought to the attention of the WHO.

4. Pre-testing and cognitive interviewing
It is necessary to pre-test the instrument on the target population. Each module or

section will be fully tested using the methodologies outlined below.

» Pre-test respondents should include individuals representative of those who
will be administered the questionnaire. For this study, dependent opioid users
should be used to test the translated instruments, although such users could be
drawn from sources other than those used to recruit study participants —
preferably persons who would not otherwise be eligible for the main study.

* Pre-test respondents should number 10 minimum for each section. They
should represent males and females from all age groups (18 years of age and

older) and different socioeconomic groups.
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* Pre-test respondents should be administered the instrument and be
systematically debriefed. This debriefing should ask respondents what they
thought the question was asking, whether they could repeat the question in
their own words, what came to their mind when they heard a particular phrase
or term. It should also ask them to explain how they choose their answer.
These questions should be repeated for each item.

» The answers to these questions should be compared to the respondent’s actual
responses to the instrument for consistency. * Respondents should also be
asked about any word they did not understand as well as any word or
expression that they found unacceptable or offensive.

» Finally, when alternative words or expressions exist for one item or
expression, the pre-test respondent should be asked to choose which of the
alternatives conforms better to their usual language.

« This information is best accomplished by in-depth personal interviews
although the organization of a focus group may be an alternative.

« It is very important that these interviews be conducted by an experienced

interviewer.

A written report of the pre-testing exercise, together with selected information

regarding the participating individuals should also be provided.

5. Final version

The final version of the instrument in the target language should be the result of all
the iterations described above. It is important that a serial number (e.g. 1.0) be given
to each version. Instructions for providing the electronic version of the final translated

instrument to WHO will be provided.

6. Documentation
All the cultural adaptation procedures should be traceable through the appropriate
documents. These include, at the least:

 Initial forward version;

« A summary of recommendations by the expert panel;
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» The back-translation;

« A summary of problems found during the pre-testing of the instrument and

» The modifications proposed; and

» The final version.
It is also necessary to describe the samples used in this process (i.e. the composition
of the expert panel and the pre-test respondent samples). For the latter, the number of

individuals as well as their basic characteristics should be described, as appropriate.
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Appendix 12: 5.0 ga . oladl 48 jaal) )ik

(The Arabic version of the Asthma Knowledge Questionnaire)

(First version)
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Appendix 13: e all sl (o e Slala)

(The Arabic version of asthma attitudes questionnaire)

(First version)
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Appendix 14: (The Arabic version of the Asthma Knowledge Questionnaire)

(Second version)
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Appendix 15: (The Arabic version of asthma attitudes questionnaire)

(Second version)
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Appendix 16: 50 ga . oladl 4d jaal) )ik
(The Arabic version of the Asthma Knowledge Questionnaire)

(Third version)
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Appendix 17:02all g o e clalad)

(The Arabic version of asthma attitudes questionnaire)

(Third version)
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University of Appendix 18(A)

Sa|f0I'd Letter to Parent

MANCHESTER

Dear [insert parent’s name]

My name is Nashi Alreshidi. | have been given the permission by the Ministry of
Education to contact you. | am a PhD candidate at the University of Salford in
England. | am undertaking research to measure the impact of a health education
programmeme about asthma on Saudi children’s knowledge of asthma, their quality

of life, anxiety and attitudes.

Please read the enclosed parent information leaflet, and if you consent for your child
to participate, pass the children’s information leaflet to them to read, or read it with

them.

Should you have any further questions relating to the study please do not hesitate to
contact me on
Home Phone: +966548183321

Email: n.m.alreshidi@edu.salford.ac.uk

Regards
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University of

Salford |
MANCHESTER Appendix B
Letter to ethics committee at Saudi schools (Ha’il region)

Re: permission to conduct research in yours schools

Dear Sir,

My name is Nashi Alreshidi. I am a PhD candidate at the University of Salford in
England. The aim of my study is to measure the impact of an asthma health education
programmeme on 7-12 year old children’s knowledge of asthma, their quality of life,
their levels of anxiety and their attitudes to asthma over a 4 month period.

For children attending schools randomised to the intervention group, the health
education programmeme will be delivered over 3 days (each session lasting for about
2 hours). The delivery of the sessions will be organised so that no more than 12
children will attend at any one time. This will ensure that those delivering the session
achieve interaction and benefit for each child.

Data collection will involve the use of 4 validated questionnaires on 3 occasions;
immediately before the health education programmeme and repeated on two further
occasions, 1 and 3 months after the education programmeme. Completion of the
questionnaires should take the children no more than 45 minutes. Research assistants
will be available to help the children to complete these as necessary.

Permission to approach the children will be sought from their parents. Parents’ will
also be asked to sign a consent form giving permission for their children to take part
prior to commencement of the education programmeme. The children will also be
asked to consent to their involvement in the study.

Information from the participants will be handled confidentially. No names will
appear in any place in the study. Participants will be assured that the information that
they provide will be kept confidential. Participants will be assured that their identities

will be known only to the researcher and research assistants.

In Saudi Arabia, personal details will be stored separately from the data in a locked,
secure filing cabinet, and data will be stored in a password-protected computer at the

researcher’s home. In the United Kingdome, personal details will be stored separately

187



from the data in a secure, locked filing cabinet at the researcher’s office at the
University of Salford for five years and then destroyed. During the study, data will be
stored in a password-protected computer for the student’s use, with materials archived
to non-rewritable CD each week and stored by the supervisor in case of technical

failure.

No identifiable details will be included in reports, publications or presentations. The
data will be kept for a period of five years from the date of publication of the study
results, following which the data will be destroyed. All computer files will be erased
and all paper copies will be shredded.

If there are any further questions regarding this study, please contact me on
+966548183321 or at n.m.alreshidi@edu.salford.ac.uk, alternatively, you can contact

my supervisors Dr Joan Livesley and Professor Tony Long at j.livesley@salford.ac.uk

, t.long@salford.ac.uk respectively.

Regards.

Nashi Alreshidi

PhD candidate

School of Nursing, Midwifery & Social Work
University of Salford
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University of

Salford Appendix C

MANCHESTER Parent’s information sheet

Research title: The impact of a school-based asthma health education

programme on quality of life of Saudi children with asthma

I.  Who are you?
My name is Nashi Alreshidi and | am currently completing a research study for my
PhD at the University of Salford. | will be working with [research assistant name].
[Research assistant] will support the managerial and logistic issue. That is, [he/she]
will organise a space for our meeting, provide teaching aids, help me in identifying

students with asthma, and ensure the safety of you and your child.

Il.  How do you know my child?
The school administrators have provided me with your child’s name and your contact

details. | have been given the permission to contact you by the Ministry of Education.

I11.  What do you hope to find out?
The aim of my study is to find out if an asthma heath education programmeme
impacts on children’s knowledge of asthma, their attitudes towards asthma, their

anxiety about asthma, or their quality of life.

IV.  Who has reviewed this study?
This research has been judged as safe and acceptable for you and your children by
their school (approval number...) and the University of Salford Research Ethics
Committee (Approval number ......... ).

V.  Why do you want to speak to my child?
I am seeking the help of your child in order to test the effectiveness of introducing a

new asthma education programmeme on the quality of life for children with asthma.

V1. Do I have to say yes to my child being involved?
No, you do not have to give permission for your child to be involved. Please read this
information sheet and take your time to decide. If you decline permission for your
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child to participate, their healthcare treatment and status at school will not be affected
in any way. Should you give permission for your child to participate, you will have
the right to withdraw this permission at any time. Your child will also have the right
to decline to participate or to withdraw at any time without any consequence to their
schooling or health care.

You may wish to discuss the project with a member of your family or your doctor.

Please contact me or one of my supervisors if you wish to discuss any aspect of this

invitation.
VIlI.  What would my child’s involvement be and how long would they be
involved?

If you agree that your child can participate, you will be allocated to one of two
groups, Group A or Group B.

If you are allocated to Group A, you and your child will be invited to attend 3
education sessions, each one lasting for no more than 2 hours. The education sessions
will be held at your children’s school. You would be expected to attend the sessions
with your child, and you would both be asked to attend all three. Your child will
asked to complete 4 questionnaires before the first session. They will be asked to
complete these questionnaire on 2 further occasions: one month and 3 months

following completion of the programmeme.

If your child is allocated to Group B, they will be asked to complete the
questionnaires on the same 3 occasions. You and your child would be invited to
attend 3 education sessions after the third set of questionnaires.

The questionnaires should take no longer than 45 minutes to complete. The two
health education teachers will be available to help your children complete the

questionnaires if needed.

VIIl.  When and where would we meet?
If you and your son/daughter agree to participate in this study, you will be invited to
attend with your child in a room prepared specially for this study. You will be given
at least 1 week’s notice of the time and days of the week that you will be expected to

attend. The sessions will all take place during the normal school day.
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IX. Can I stay with my child?
You must be able to attend the education sessions with your child as it is important for

you both to learn together and maximise any benefits from the programmeme.

X.  Will you tell anyone what the children says?

Yes, | will be preparing a report for children and parents that participate. | will also
be writing formal reports and making these available to the Ministry of Education. |
will also be preparing papers for academic journals, and will presenting the findings at
international research conferences. | will be using the findings to teach other
researchers from time to time. However, | will never divulge the individual identities
of you or your child nor make available any information or data that may lead to you
or your child being identified. Although the teachers at the school will know that
your child has participated in the study, other than being able to read the reports and
papers made available to others they will not know what individual children have
said. They will not know anything about individual children’s scores.

XI.  Will anyone reading your report or research findings be able to identify
me or my child?
No. The information that you provide will be confidential. No names will appear in
the study. Your daughter‘s/son‘s identity and personal contact details will be known
only to the researcher, the research assistants and the research supervisors at the
University of Salford. The researcher will not use your daughter‘s/son‘s name or any
information that could reveal their identity in this or any future research study,
publication, conference presentation or teaching session. To guarantee confidentiality,
all data will be stored in a secure, locked cupboard or on a computer protected by
password at the researcher’s office during the study and for a period of five years
following the date of publication in a locked secure filing cabinet in the research
supervisor’s office. Personal data, such as names and addresses and consent forms
will be stored separately from other data. After five years the signed consent forms
and all data will be destroyed. All data stored on the computer will be erased and all

paper material will be shredded.
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XIl.  What will you do with the findings from the study?

The findings will be used to inform future health education programmemes for
children with asthma in Saudi Arabia and to help health care providers in other
countries to understand the impact of school-based asthma education programmemes

on the quality of life of children aged 7-12 years.

XII.  What if | want to make a complaint?
You may do this in one of the following methods. You can do this through the
research assistant, directly via me as the principle investigator, or through my
supervisors. My contact detail and my supervisors’ contact detail are provided at the

end of this information sheet.

XIV.  What happens next?
I will contact you over the next 2 days so that you can ask any questions that you or
your child have regarding this study. If after this you agree that your child can
participate in this study, please pass the children’s information to them to read, or read
it with them. If they wish to participate, please sign the enclosed consent form, and
ask your child to sign or mark the consent form to signal their wish to be involved.
Please do not put any pressure on your child to participate. If they would rather not

take part , they do not have to take part.

When you have signed the consent form please place it in the envelope provided, seal
this and return it to the school. I will collect the signed consent forms from school in

the next few days.
If there are any further questions regarding this study, you can contact me (by phone

or email) or my supervisors (by email) as follows. If you prefer, we can arrange to

discuss this invitation, face to face, at a mutually convenient place and time.
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Thank you for taking the time to read this leaflet.

XV. Contact Details
Researcher

Nashi Alreshidi
+966548183321 or at n.m.alreshidi@edu.salford.ac.uk.

Supervisors

Dr Joan Livesley, ].livesley@salford.ac.uk ,

Professor Tony Long t.long@salford.ac.uk

Thank you for giving your valuable time in reading this letter.

Regards.

Nashi Alreshidi

PhD Candidate

School of Nursing, Midwifery and Social Care
University of Salford

England
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University of
Sa|fOI'd Appendix D

WIAHENEH R Information for children and young people

Research title: The impact of a school-based asthma health education programme on
quality of life of Saudi children with asthma

I.  Who are you?
My name is Nashi Alreshidi and | am currently completing a research study for a

higher degree at the University of Salford in England.

Il.  How you know me?
The school administrators have provide me with your name and contact details. | have

been given the permission to contact you by the Ministry of Education.

I11.  What is the purpose of the study?
I am trying to find out if teaching you about your asthma will help you.

IV.  Why have | been asked if | want to be involved?
I have asked if you want to be involved because you have asthma and are aged
between 7 and 12 years. You are not alone. Many children in Saudi Arabia have

asthma, and we are trying to find out how to make things better for you.

V. Do I have to take part?
No, you do not have to take part. Even if your parents say that you can, it is alright

for you to say no. It is up to you.

VI.  What will happen to me if | take part?

You will be invited to attend 3 classes at school to learn about your asthma. Your
mother or father will be with you and there will be other children from your school
there at the same time. The classes will take about 2 hours. Each class will take place
on a different day. The classes will be fun with lots of activities to help you to learn

about your asthma.

I also want to ask you some questions about your asthma. These are not a test. There

are no right or wrong answers. | want to know what you think about your asthma and
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how your asthma makes you feel. The questions will be written down on paper, and
most of them will have the answers ready for you to choose. | will ask you to tick a
box to tell me what you think. I may also ask you to write down what you think, but
there will be people there to help you to do this.

VIl.  What will happen to me if I do not take part?
Nothing will happen to you. If you do not want to take part, just let me know.

VIII.  What might be good about taking part?

Learning about your asthma may help you to feel better.

IX.  Will anyone know who | am or what | have said?

Your teachers will know if you take part, but they will not know what you have said. |
will tell other people what you have said, but I will not use your name, so they will
not know who you are. | will never tell anyone your name and | will never identify
you by your name in anything | write. Everything you tell me will be stored securely.
I have to keep the information you give to me for five years, but after this time the

information will be destroyed.

X.  What if I’m not sure?
Take your time, talk to your parents about it. If you want to, you can talk to me. My
telephone number is here, but if you want to you can email me. If you want to meet
me, just get your parents to let me know. I will contact your parents in a couple of
days to ask if you want to be involved.

XIl.  What if | want to make a complaint?

You may do this in one of the following methods. Either you can do this through the
research assistant, directly via me as the principle investigator, or through my
supervisors. My contact detail and my supervisors’ contact detail are provided at the

end of this information sheet.

XIl.  What happens next?
If you want to participate in this study, and your parents agree that you can, please

write your name, or draw a picture next to your name on the sheet that | have given to
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your parents. They will send this back to school so that I know that you want to take

part.

XI1l.  Contact Details
Nashi Alreshidi
+966548183321 or at n.m.alreshidi@edu.salford.ac.uk.

Joan and Tony work in England and they are helping me to do my work in Saudi

Arabia. You can email them if you want to.

Joan j.livesley@salford.ac.uk (Dr. Joan Livesley)

Tony t.long@salford.ac.uk (Professor Tony Long)

Thank you for giving your valuable time in reading this letter.

Regards.

Nashi Alreshidi

PhD Candidate

School of Nursing, Midwifery and Social Care

University of Salford
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University of

Salford Appendix E

MANCHESTER CONSENT FORM
(Version 1, December 2012)

TO BE COMPLETED BY PARENT/GUARDIAN AND YOUNG PERSON

PART A TO BE COMPLETED BY THE PARENT/GUARDIAN

! have read and understood the accompanying letter and information sheet and

give permission for my child ............cccccenee. to be included.

L} I know what the study is about and the part | will be involved in.

L} I know that | can change my mind about my child taking part at any time.

Name

Relationship to child

Signature
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PART B TO BE COMPLETED BY THE YOUNG PERSON.

| agree to take part in the study that entitled " The impact of a school-based asthma
health education programme on quality of life of Saudi children with asthma” and

would like to take part in (please tick one or more of the following)

L] Fill questionnaires

1| Educational class sessions

| have read and understood the accompanying letter

| have read the information sheet.

| know what the study is about and the part | will be involved in.

| know that | do not have to answer all of the questions

0o o oo

| know that | can change my mind about taking part at any time.

Please write you name here

Or draw a picture here

How old are you? Age

This form must be completed and returned in a sealed envelope to the
school for the named young person to be included in this study.
Further information about the study is contained in the enclosed letters and

information sheet for young people and parents/guardians.
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Appendex 20: Conference attendance

13 15 MAR H
Grand Hyall Holel, Dubai, UAE

24 March 2014

Dr. Nashi M. Alreshidi
Salford, Lancashire M5 4WT, United Kingdom

Dear Dr. Alreshedi,

On behalf of the Scientific Committee of the GulfThoracic Congress 2014, I would like to extend our
congratulations for the acceptance of your abstract "The impact of a school-based asthma health education
progrmumconqualnyofhfc, blawladgaandammdesomedzchlltbmmthasthma Your Abstract was
highly rated, interesting and

The GuifThoracic Congress 2014 is the fifth jomnt meebing of the Sawdi Thoracic Society (STS), in collaboration with the Emirates Allergy and
Respiratory Society (EARS). Collaborating with the American Thoracic Socety (ATS), The Pan-Arab Chest Society, TheMeakins-Christe
Laboratories- McGill University, Canada with special participation from The Cleveland Cinic Foundation, USA, The Royal Brompion and
Harefield Hospitals, UK, and Papworth Hospital — Part of Cambridge University Health Partners, Cambridge- UK.
TheSc'emﬁcConmnteelsplamngavefyccﬂwehemweSaemﬁcProgramcabemgbrdlspecafbesofPuhmaryfThoraucMe‘me
covering state-of-the-art Lectures, Update Presentations, Post Grads ‘-Coutses,W‘ hops, Panel De ions, Interacbve Sessions, Master
Clirician Sessions, Chaa\gmgClimaICases and R ch Abstracts P :

Like last year, the Organizing Commitiee is working hard fo make this event a stimulating occasion both scientifically and socially. We will meet
you in the glamorous city of Dubai, a fast growing beautiful city with many atiractions and rich hertage.

Thank you for sharing your expertise with us at GulfThoracic Congress and we look forward to having you
in the future.

Sincerely yours,

Prof. Mo;f; S. Al Moamary, MBBS ABIM FRCP (Edn) FCCP
Chairman, Scientific Committee, Gu!ﬂ'homnc Dubai

Congress 201
Professor & Pulmonary Medicine
{(Iing Abdulaziz Medical City- Riyadh o
King Saud Bin Abdulaziz University for Health Sciences (KSAU-HS)
Chairman, Saudi Initiative for Asthma
Editor-in-Chief, Annals of Thoracic Medicine
E— - QR g e
m Organized By: '0 In Collaboration With: .'0 Featuring: '0 With Participation From:
e N MG i 71 Ceveland Clinic
75 ‘@E 1uTBe 16" Anual Heakine Chrictis Ou :;::uo"m’ | o
< "k";:n_-sil“.. G = T ‘*"h?' S ‘ WH
I @; Hllﬁ'lll“l‘-’ﬂ SR Pepwcnh F-.af,ga

ATS

www.gulfthoracic.com gulfthoracic@gmail.com
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Poster Abstract

The impact of a school-based asthma health
education programme on quality of life,
knowledge and attitudes of Saudi children
with asthmasocial care teams

Nashi Alreshidi, Joan Livesley, Tony Long,

Abstract

Asthma is especially common in Saudi Arabia, affecting 13% of children aged 6-10 years. This makes asthma one of the most
common ilinesses among children in Saudi Arabia (Al Frayh et al, 2000; Ministry of Health, 2010). Little emphasis has been
placed on educating Saudi children themsalves to learn more about their asthma and its control. This study was designed to
assess the impact of a school-based, nurse-delivered asthma heath education programme on asthmatic children’s knowledge
and attitude towards asthma, quality of life, anxiety level, and school absentesism.

A quasi-experimental, non-equivalent group, pretest-posttest design was used. The education programme was developed
from existing evidence. The Paediatric Asthma Quality of Life Questionnaire, Spence Anxiety Tool, Asthma Knowledge
Questionnaire, and Asthma Attitude Questionnaire were employed for data collection in 2013. intervention (n=130] and
control (n=98) groups were drawn from 10 schools in Hail region, Saudi Arabia. Both descriptive and inferential statistics were
used to examine differences between groups.

The level of asthma knowledge was increased significantly more in the intervention group than in the control group, but
there was no significant effect on children’s attitudes toward asthma. The programme led to significantly decreased anxiety
and absenteeism from school in children of the intervention group compared to those on the controd group. Ouality of life
increased significantly more for children who experienced the programme.

Why the asthma educational programme impacted positively on students’ knowledge, anxiety, quality of life, and school
attendance, but not on attitudes towards the condition requires further investigation. Asthma education will now be
integrated into the national child health programme, emphasising the provision of health eduction directly to children as
well as measures to inform their parents.

References

Al Frayh &, Shakoor Z, ElRab M, Hasnain 5 (2001) Increased prevalence of asthma in Sawdi Arabia. Annals of Allergy, Asthma
& immunology B6(3) 202-296

Ministry of Health (2010) Strategic plan: 2010-2020. Riyadh, KSA: Ministry of Health.
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" The impact of a school-based asthma health education programme on quality of
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Improving allergy care

iyl edosation, weiniw ad escan

Certificate of Presentation

Thig iz to cartify that
Yzshi Masrad Alreskidi
“reganted ar alistac smifled
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Sen eriher 28-37, Telon, 14

225

" Cupi Capipe el

=
el

)

ol Coplpe” Conlpe Conlbe ol ol i i el enie el




Certificate of Participation
Awarded to

Nashi Alreshidi

acknowledging the valuable participation in
the 8% Saudi Students’ Conference
that was feld at Queen Llizabeth IT Conference Centre
London, 31 Jan — 1™ Feb 2015
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