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Asthma control is the goal of asthma management to prevent
exacerbations and minimize morbidity. Currently was reported poor control and not
achieved asthma management goal. The purpose of this study was to develop and test
a causal model of asthma control among adults with asthma. A sample of 336
participants was recruited from asthma and COPD clinics in tertiary hospitals in
eastern Thailand. Data were collected by self-administered questionnaires including
the Demographic data form, the Brief illness perception questionnaire, the Depression
subscale of Hospital Anxiety and depression Scale, the Job Stress Scale, the
Functional, Communicative, and Critical Health Literacy Scale, the Self-efficacy
subscale of the Knowledge, Attitude, and Self-efficacy Asthma Questionnaire, the
multidimensional scale of perceived social support, the Asthma Self-Management
Behavior Instrument, and The asthma control questionnaire. AMOS software program
was used to test the model of asthma control.

The results showed that the final model of asthma control consisted of
illness perception, depression, job stress, health literacy, asthma self-efficacy, social
support, and asthma self~-management behaviors, which explained 54% of the total
variance for asthma control (R?=.54). Asthma self-management behaviors and job
stress had a direct effect on asthma control, whereas asthma self-efficacy, social
support, and asthma self-management behaviors were a moderator between illness
perception, depression, job stress, health literacy, and asthma control. These findings
suggest that nurses should develop nursing interventions to improve asthma control
by reducing depression and job stress and promoting illness perception, health

literacy, asthma self-efficacy, social support, and asthma self-management behaviors.
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CHAPTER1
INTRODUCTION

Statement and significance of the problems

Asthma is an important chronic non-communicable disease [NCD] that
contributes negatively impacts to individual, family, and health care system. It was
estimated that approximately 262 million people currently diagnosed with asthma and
resulting death of 461,000 cases in 2019 (World Health Organization [WHO], 2021).
The prevalence of asthma is on the increase worldwide. Asthma affects between
1-18% of a country’s populaction (Global Initiative for Asthma [GINA], 2021). If
immediate action is not taken, the number of asthma deaths will increase in the next
decade (WHO, 2017). In Thailand, asthma is a significant public health problem and
trending upward (Thai Asthma Council, Thoracic Society of Thailand Under Royal
Patronage, The Allergy, Asthma, and Immunology Association of Thailand,

The Royal College of Family Physicians of Thailand [TAC], 2019). From 2017 to
2018, the incidence of asthma grew from 190.17 to 206.54 per 100,000 population,
respectively (Bureau of Policy and Strategy, Ministry of Public Health, 2018). Asthma
accounts for 7.8% of Thai people between 18-60 years of age (TAC, 2019).

Asthma usually develops during childnood and continue into adulthood; it
can also begin in adulthood (Sood et al., 2013; Tan et al., 2016). Adults with asthma
often have severe disease and high mortality (Centers for Disease Control and
Prevention [CDC], 2018; Trivedi & Denton, 2019). Although asthma affects people of
all ages, the severity of asthma in adults is greater than in younger people and
progresses more rapidly because of impaired lung functioning and more fixed airflow
obstruction (Trivedi & Denton, 2019). Adults with asthma have reduced anti-
inflammatory agents, causing severe inflammation of the bronchi (Kuruvilla, Lee, &
Lee, 2019; Tan et al., 2016). As people age, their lungs and chest walls stiffen, and the
muscles supporting deep breathing weaken (Tan et al., 2016; Trivedi & Denton,
2019). Adults with asthma rarely go into remission, and the disease is frequently more
severe and progressive, contrasting with childhood asthma that is common and
usually mild (Maestrelli, 2004; Trivedi & Denton, 2019). Symptoms in adults with



asthma are typically persistent, complex, and often occur in clusters, such as difficulty
breathing, coughing, and chest pain (GINA, 2021; Holgate & Polosa, 2006). This
contrasts with children who usually have only one symptom. The vast majority of
deaths from asthma occurs in adults (Greener, 2010). Adults die from asthma nearly
four times than children (CDC, 2018).

Asthma is a chronic airway disorder characterized by varied and recurring
airway inflammation and hyperresponsiveness. As a result, bronchoconstriction,
airway-wall edema, and excessive mucus secretion contribute to airway obstruction
and symptoms, such as wheezing, shortness of breath, cough, and chest tightness,
particularly at night or in the early morning (Bernstein & Levy, 2014; Fuhlbrigge
et al., 2012; GINA, 2021). Both symptoms and airflow limitation may resolve
spontaneously or in response to medication, and they may be absent for weeks or
months at a time (GINA, 2021). A progressive increase in asthma symptoms that
signifies a departure from a person’s usual condition is known as an asthma
exacerbation event (GINA, 2021). Exacerbation appears most frequently in reaction to
a trigger agent and inadequate adherence to controller medication. A significantly
higher risk of asthma exacerbation is associated with poor asthma control (GINA,
2021; Meltzer et al., 2011; Schatz et al., 2012). Asthma exacerbation may contribute
to heart failure and mortality. Those who have experienced an asthma exacerbation
and received care at an emergency department or during a hospitalization must be
closely supervised by health care providers (Jackson, Sykes, Mallia, & Johnston,
2011; TAC, 2019). While asthma cannot be cured, controlling asthma can enable
adults with asthma to live a normal life and have a better quality of life (WHO, 2021).
Therefore, asthma control is essential in adults with asthma.

Asthma control is the goal of asthma management to prevent exacerbations
and minimize morbidity (GINA, 2021; Peters, Ferguson, Deniz, & Reisner, 2006;
Quirt, Hildebrand, Mazza, Noya, & Kim, 2018). Asthma control is the extent to which
the various manifestations of asthma have been reduced or removed by treatment
(GINA, 2021). Itincludes controlling asthma symptoms and preventing the future risk
of adverse outcomes, such as exacerbations (Reddel et al., 2009; GINA, 2021). People
with well-controlled asthma can contribute to a reduction in their suffering caused by

the symptoms, by decreasing the risk of exacerbation, hospitalization, and mortality



(Fernandes et al, 2014; Peters et al., 2006). Poor asthma control with asthma
symptoms may be so severe that people must limit their activities and decide to use
reliever medications (GINA, 2021; Meltzer etal., 2011). Over time, poor asthma
control can lead to irreversible injury to the respiratory system that cannot be
reversed; this is referred to as airway remodeling (Bernstein & Levy, 2014; CDC,
2018). Numerous studies have demonstrated that the burden of illness is not always
related to asthma but rather to an inability to control the disease (Demoly et al., 2009).
Poor asthma control has a negative impact on an adult’s physical,
psychological, economic, and social well-being. Poorly controlled asthma with
increased airway limitation causes hypoxia, which causes the cells to receive less
oxygen that results in reduced daily activities (Ferreira, Brito, & Ferreira, 2010).
Restrictions on activities that occur in adults with asthma, who are of working age,
may require them to take leave or stop working for hospitalization, especially during
exacerbations (Boonsawat et al., 2004). Working-age asthma patients have more
recognition of the impacts of poor asthma control (Reddel et al., 2015). Activity
limitations may also cause them to change their social and family roles by becoming
more dependent. Adults with asthma often experience mood changes when they are
short of breath, resulting in anxiety, feeling bored, disheartened, discouraged, depress,
and becoming more dependent on others (Kumar, Bhat, & Kumar, 2013). There is a
negative impact on their quality of life due to poor asthma control (Boussoffara,
Keskes, Loukil, Touil, & Knani, 2017; Coban & Ediger, 2018). The impact of poor
asthma control is felt not only by adult patients but also by their families, healthcare
systems, and society (Reddel et al., 2015). Moreover, asthma exacerbations in adults
may be the cause of a social and economic burden that relates to the direct costs of
family and health care utilization (Bahadori et al., 2009; Jackson et al., 2011).
According to the literature, most adults with asthma have poor asthma
control and many have exacerbations requiring hospitalization (Boonsawat et al.,
2015; Price et al., 2015; Rabe et al., 2004). Different levels of asthma control are not
linked to geographic characteristics (Bellamkonda & Casale, 2014). In many
countries, reported prevalence rates of ineffective asthma control levels in adult
patients ranged from 51.0% (Coban & Ediger, 2018) to 65.6% (Heinrichs et al.,
2019). In Thailand, only 8% of the adults with asthma would be classified as having



effective controlled asthma, even if they have received treatment according to the
guidelines. Uncontrolled asthma caused 44% of Thai adults with asthma to miss work
(Boonsawat et al., 2015). Most Thai adults with asthma develop severe exacerbation
that require an emergency room visit at least once per year. Each year, more than
100,000 Thai persons with asthma are hospitalized with exacerbations (Bureau of
Policy and Strategy, Ministry of Public Health, 2018). In addition, 5% of all adults
with asthma die from recurrent asthma symptoms (TAC, 2019) because of uncontrol
asthma. Moreover, adults with asthma may become exhausted and discouraged from
constantly trying to control their asthma. However, the complexity of managing
asthma in adult patients requires individual efforts to achieve the goals for asthma
control.

According to international guidelines, the current level of asthma control in
adults worldwide has not achieved the long-term management goals (Viswanathan &
Busse, 2019). In controlled research settings, the guideline for asthma control can be
achieved and maintained among adults with asthma. However, current evidence
indicates that a substantial number of those cannot achieve adequate asthma control in
real clinical practice (Braido, 2013; Peters et al., 2007). In real life, most people with
asthma still have poor asthma control (Boonsawat et al., 2015; Rabe et al., 2004).
Little evidence showed the results of programs for managing asthma control such as
educational programs or goal setting programs, only short-term outcomes were more
likely arrived whereas unable of asthma control in long-term were reported (Aaron et
al., 2017; Béuerle, Feicke, Scherer, Sporhase, & Bitzer, 2017; Griffiths et al., 2016).
It was question that the influencing factors of asthma control in adults may still need
for further studying, especially the significance of self-management behaviors related
to asthma control.

Based on a literature review, both internal and external factors influence
successfully promoting asthma control in real life. Several cognitive variables were
found related to asthma control including, perception of the illness, health literacy
(Apter etal., 2013; Smits, Brigis, Pavare, Maurina, & Barengo, 2017), social support,
and self-efficacy (Eilayyan, Gogovor, Mayo, Ernst, & Ahmed, 2015; Smyth,
Zawadzki, Santuzzi, & Filipkowski, 2014). Adhering to essential self-management

behaviors can lead to efficient asthma control (Kotses & Creer, 2010). Depression is



found as common in adults with asthma (Walters, Schofield, Howard, Ashworth, &
Tylee et, 2011) and worsens asthma symptoms and treatment (Arpibanwana,
Wattanakitkrileart, Pongthavornkamol, & Dejsomritrutai, 2018). Family may
influence patient behavior and asthma control by family support (Kroger, 2015). As in
adulthood, job may cause time constraints and stress, which aggravate asthma
symptoms of persons with asthma (Miyasaka, Dobashi-Okuyama, Takahashi,
Takayanagi, & Ohno, 2018).

To control asthma, both internal and external factors of adults with asthma
may need to consider. Ryan and Sawin (2009) suggested that family should involve
participating in taking care of patients with chronic illnesses. They postulated the
individual and family self-management theory [IFSMT] and suggested that family
may the life context that can influence behaviors of chronic disease patients. Family
members may encourage patients to adhere to regimens, positive cognitive functions,
and lifestyle modifications. The IFSMT consists of 3 dimensions, including context,
process, and outcomes. The context dimension consists of risk and protective factors
of individual and family that affect health status through process factors and proximal
outcome. The process dimension is the factor that convinces a person to engage in
recommended health behaviors such as self-efficacy and social facilitation. Constructs
in the process dimension are linked to constructs in the context dimension, are
internally related, and affect the outcome dimension. Proximal outcomes include self-
management behaviors that are specific actions taken to manage the condition or
improve health status that is a distal outcome of theory. Self-management is a task
performed to handle clinical aspects of the disease outside of hospitals (Ryan &
Sawin, 2009). Furthermore, self-management has been attributed to be an intervention
technique in healthcare that encourages people to share in the responsibility for
decision-making and to guarantee that necessary healthcare activities are implemented
(Embrey, 2006; Kotses & Creer, 2010). The effective asthma self-management
behavior is an important factor for adults with asthma to control over the illness
(Ruengkajorn & Kittiwatanapaisan, 2011).

Essential self-management in adults with asthma includes symptom
management, including daily symptom assessments; use of asthma action plans;

medical management, such as adherence of medication and proper administration of



medication; and environment control, such as aware of indoor allergens (Fitzpatrick &
Frey, 1993; GINA, 2019; National Heart, Lung, and Blood Institute [NHLBI], 2007).
Appropriate and continuous self-management behavior will assist adults with asthma
receive more benefit from treatment, allowing them to control their asthma.

Consistent with the study of Jabeen, Zeeshan, Bano, Bari, and Rathore (2018) showed
that high adherence to medication in asthma patients was significantly associated with
well-controlled asthma (p < .05).

Eilayyan etal. (2015) found that self-efficacy was a significant predictor of
perceived asthma control in adults (B =0.29, p <.001). Adults with asthma with
higher self-efficacy could be more motivated to adhere to and maintain medication
regimens, have an increased level of effort they are willing to devote to their
asthmatic management, and be more persistent when encountering difficulties
(Holland, 2014; Talreja, Soubani, Sherwin, & Baptist, 2012). High self-efficacy will
lead to increase self-management of the disease. For example, Holland (2014) found
that the self-efficacy of adults with asthma was associated with self-management
behaviors (r = .49, p <.01). In addition, self-efficacy reduces emotional strain, which
contributes to the inflammatory processes in the respiratory tract (Vliagoftis, 2014).
Airway inflammation exacerbates asthma symptoms, providing the patient unable to
control their asthma. This is consistent with the study of Rhee, Wicks, Dolgoff,

Love, and Harrington (2018), who found self-efficacy to predict better asthma control
(B = —0.098, p = .004).

Social support has the greatest effect on the recipient’s psychological health,
especially emotional support (Greenwood, Muir, Packham, & Madeley, 1996). The
source of emotional support includes family, friends, and significant others (Zimet,
Dahlem, Zimet, & Farley, 1988). Increased perceived social support is associated with
a reduction in negative mood and stress severity, which may be the direct factors that
trigger asthma symptoms. Smyth etal. (2014) found that symptoms are reported to be
fewer when there is a higher perceived social support even though stress is present.
Heinrichs et al. (2019) found that low social support at work was associated with
significantly poorer asthma control. Also, successful asthma self-management
required more ongoing support to help adults with asthma understand and remember

the complicated medical change of administrative information (Black et al., 2010).



Sin, Kang, and Weaver (2005) found that social support had significant positive
relationships with asthma self-management behaviors (r = .30, p <.05).

lliness perception tends to correlate with poor asthma control (Kaptein et al.,
2008; Smits et al., 2017). Adults with asthma may be unconcern about illness because
asthma symptoms are not present all time. (Hagger & Orbell, 2003; Kaptein et al.,
2008). Smits et al. (2017) showed that the more people with asthma perceived how
their condition and sickness impacted their lives, the greater their chance is of
achieving asthma control. Additionally, a person’s perceptions of an illness affect
their coping behaviors, which in turn influences self-management behavior. If adults
believe that sel-management is unsuccessful, they will attempt to alter their
emotional and cognitive representations of sickness to regain control (Kaptein, Klok,
Moss-Morris, & Brand, 2010). Sofianou et al. (2013) found that illness perception is
significantly and strongly associated with self-reported adherence to controller
medications in the asthmatic population (OR =0.45, 95% CI = 0.23-0.86).
Additionally, adults who believe that their disease is so severe that their treatment
cannot improve may lack self-efficacy when fighting the disease symptoms (Magklara
& Morrison, 2016). Katz, Yelin, Eisner, and Blanc (2002) showed less perceived
control in asthma patients is associated with less asthma self-efficacy. Perceived
control is assessed in terms of self-efficacy in social cognitive theory, which is
defined as a person's belief or level of confidence in their ability to successfully
complete a particular task (Williams & Rhodes, 2016). Personal control over illness
perception has been strongly associated with asthma self-efficacy on the illness
perception subscale (r =.47, p <.001; Broadbent, Petrie, Main, & Weinman, 2006).

Depression is more common in adults with asthma and is significantly
associated with levels of social support (Adewuya & Adeyeye, 2017). A higher
prevalence of depression has also been found in patients with asthma (Opolski &
Wilson, 2005; Walters et al., 2011). Slattery and Essex (2011) found a longitudinal
association between depression and the onset of asthma. It is possible that when
perceived psychological asthma triggers are particularly difficult to control, they lead
to worse asthma control (Vazquez, 2016). Arpibanwana et al. (2018) found a
statistical relationship between depression and asthma control (OR =19.13, 95%

Cl =2.37-154.64). Also, depression, adherence to inhaled corticosteroids, smoking,



and comorbidity can all predict disease control in patients with asthma to a degree of
21.4% (R% = .21, p < .05). Additionally, depression reduces cognitive performance,
energy, and motivation that might impair the effectiveness and compliance with
asthma self-management (Lehrer, Feldman, Giardino, Song, & Schmaling, 2002;
Verma, Thangaraj, & Mahajan, 2015). DiMatteo, Lepper, and Croghan (2000)
discovered that adults with a chronic disease and depression are three times more
likely than non-depressed adults to be noncompliant with medical management.
Depression may also result in isolation from family and friends who may provide the
necessary support for treatment adherence (DiMatteo, 1994).

Job stress of adults with asthma is a negative feeling caused by work
conditions, which is a feeling of being under constant time pressure and work anxiety
(Cooper & Marshall, 2013; Parker & DeCottis, 1983). Job stress may cause an
eosinophilic airway inflammation that is strongly associated with poor asthma control
(Miyasaka et al., 2018). Heikkild et al. (2014) discovered that high job stress was
related to an elevated incidence of severe asthma exacerbations in age- and sex-
adjusted analyses (HR: 1.27, 95% CI: 1.00-1.61). The continuous nature of work with
time pressures affects symptom monitoring and symptom management when
symptoms occur in employees (Heinrichs, Vu-Eickmann, Hummel, Gholami, &
Loerbroks, 2018). Job stress also affects self-management behavior (Shaw et al.,
2014). For example, employees with asthma may worry about taking time off from
work may result in the use of emergency ambulance services for asthmatic episodes
(Heinrichs et al., 2018).

Lower health literacy in adults with asthma may potentially induce
dangerous asthma attacks because of their being unaware of the warning signs. They
may lack knowledge of how to monitor lung function, use inhalers improperly, and
delay seeking early treatment (Mancuso & Rincon, 2006; Rosas-Salazar, Apter,
Canino, & Celeddn, 2012; Thai & George, 2010). Apter et al. (2013) demonstrated
that better health literacy was linked with asthma control among adults with asthma
(p <.001) and higher print literacy was linked with improved asthma control
(B =-0.52,Cl1=-0.89- -0.16). Low health literacy is a barrier to achieve asthma self-
management. Low health literacy is related to less accurate metered-dose inhaler

technique, decreased use of peak flow meters and asthma action plans, decreased



capacity to calculate peak flow zones, and decreased desire to participate in decision-
making (Thai & George, 2010). Moreover, health literacy is correlated with self-
efficacy among patients with chronic illness (Lee, lee, & Moon, 2016; Osborn,
Paasche-Orlow, Bailey, & Wolf, 2011). Adults with asthma who have a higher degree
of health literacy may have better access to resources and the ability to analyze and
apply knowledge to their situation, resulting in increased self-management
confidence.

At present, Thai adults with asthma receive treatment based on standardized
guidelines of the Ministry of public health, but most of them still have poor asthma
control. As a result, Eastern Thailand had an increased hospital admission with
asthma (Strategy and Planning Division, Ministry of Public Health, 2016; 2018).
Most studies have failed to improve asthma control, possibly because each study
focused on managing only one aspect of asthma control (Aaron et al., 2017; Bauerle
et al, 2017; Griffiths et al., 2016). Previous studies only examined the relationships
between asthma control and some selected factors. It was no evidence of study about
simultaneously multiple influencing factors to asthma control. Therefore, the purpose
of the study was to develop and test the model of asthma control in Thai adults with
asthma. The researchers selected significant factors related to asthma control based on
the IFSMT and empirical studies including illness perception, depression, health
literacy, job stress, asthma self-efficacy, social support, and asthma self-management
behaviors, which may directly or indirectly affect asthma control in adults with

asthma.

Researchobjective

The objective of the study was to develop and test the causal relationships
between illness perception, depression, job stress, health literacy, asthma self-
efficacy, social support, asthma sel-management behaviors, and asthma control

among adults with asthma in Thailand.
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Research hypotheses

1. lliness perception, depression, job stress, health literacy, asthma self-
efficacy, social support, and asthma self-management behaviors have a direct effect
on asthma control.

2. Job stress, asthma self-efficacy, and social support have an indirect effect
on asthma control through asthma self-management behaviors.

3. Health literacy and illness perception have an indirect effect on asthma
control through asthma self-efficacy and asthma self-management behaviors.

4. Depression has an indirect effect on asthma control through social

support and asthma self-management behaviors.

Conceptual framework

This study was guided by the individual and family self~-management theory
[IFSMT] (Ryan & Sawin, 2009; 2014) and incorporated the literature review. The
IFSMT focuses on management of complex health regimens in ways that reflect
individual and family values and beliefs in personally meaningful ways (Ryan &
Sawin, 2009). This theory helps to explain factors that influence individual and family
self-management for better outcomes. The IFSMT proposes that self- management is
a complex dynamic phenomenon consisting of three dimensions, including context,
process, and outcomes (Ryan & Sawin, 2009; 2014).

The context dimension describes three main categories. First, the condition-
specific category has subcategories that comprise the complexity of condition and
treatment, trajectory and condition stability, and transitions. Second, the physical and
social environment category has subcategories that involve physical and social, health
care access, transportation, culture, and social capital. Third, the individual and family
category has the subcategories of the developmental stage, learning ability, literacy,
family functioning, and capacity to self~-manage.

The process dimension of IFSMT describes three main categories. The first
category is knowledge and beliefs. It has the subcategories of factual information,
self-efficacy, outcome expectancy and goal congruence. The second category is self-
regulation skills and abilities. Its subcategories are goal setting, self-monitoring and
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reflective thinking, decision-making, planning and action, self-evaluation and
emotional control. The third category is social facilitation. The subcategories are
social influence, support, and negotiated collaboration.

The outcome dimension of IFSMT includes both proximal and distal
outcomes. The proximal consequence is the actual participation in self-management
behaviors pertaining to a condition, risk, or change. The proximal outcome dimension
describes two main categories. These categories are the individual and family self-
management behaviors and the cost of health care services. The distal outcomes are
partially dependent on the achievement of proximal outcomes. The distal outcomes
dimension has three main categories. These are health status, quality of life, and the
cost of health.

In this study, asthma control among adults with asthma was influenced by
context, process, proximal outcome. The contextual factors include related to illness
perception, depression, job stress, and health literacy. These factors can be viewed as
directly affecting asthma control, and indirectly through process factors, and proximal
outcomes. Asthma has a variety of symptoms that have both rest and relapse phases.
Negative illness perception in severity, uncontrol, and lack of understanding of
asthma can lead to a lack of self-efficacy in management (Magklara & Morrison,
2016), and lower illness perception or accepting asthma as normal life may reduce
sel-management behavior (Bahgecioglu & Cevikakyl, 2014). In addition, emotional
perception as a result of illness can trigger asthma symptoms (Smits et al., 2017), that
lead to poor asthma control. Depression causes them isolated from social support and
reduced self-management (Adewuya & Adeyeye, 2017). High job stress increase
induces airway inflammation and increased sensitivity to asthma triggers can induce
asthma symptoms more severe and difficult to control (Rhee etal., 2018; Vliagoftis,
2014). Health literacy is also a factor that strengthens a person’s confidence in
decision-making or activities that may affect self-management behavior and asthma
control (Thai & George, 2010).

Asthma self-efficacy and social support are process factors in the IFSMT.
They were linked to constructs in the context dimensions and directly affect the
proximal and distal outcomes. There are essential mechanisms for the process of self-

management to affect a desirable outcome, and directly effect to asthma control.
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Self-efficacy in adults with asthma helps to control asthma, so they may perform
various activities to reduce emotional pressure that may trigger exacerbation as a sign
of poor asthma control. Asthma self-efficacy results in people being aware of their
power in managing and controlling asthma symptoms (Eilayyan et al., 2015). lliness
perception and health literacy are contextual factors played a role in enhancing self-
efficacy. Social support, as an aspect of emotional support, is the perception that
family, friends, or significant others assist adults with asthma to practice self-
management behaviors and influence asthma control (Heinrichs et al., 2018; Sin et al.,
2005). Reduced negative mood, such as depression, has been associated with a
decreased perception of social support that becomes a direct psychological factor to
trigger asthma symptoms (Smyth et al., 2014).

In addition, the IFSMT displays relationships between proximal and distal
outcomes, with the success of proximal outcomes improving distal outcomes. The
effective asthma self-management behaviors as a proximal outcome resulted in better
asthma control. Achieving self-management behaviors, including adhering to
medication, observing asthma symptoms, and avoiding triggers, will receive more
benefit from treatment, allowing them to control their asthma (GINA, 2019; Jabeen
et al,, 2018).

As the limit of direct effects in the IFSMT, the researcher incorporated some
direct relationships among variables in the hypothesized model from the literature
review. The hypothesized model displayed cause-and-effect relationships as in Figure
1-1. The arrows represent the causal sequence that shows the expected direction of
effects between illness perception, depression, job stress, health literacy, asthma self-
efficacy, social support, and asthma self-management behaviors leading to asthma

control in adults with asthma.
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Scope of the study

This study tested the hypothesized model of asthma control in Thai adults with
asthma. The population was adults with asthma who received treatments at an asthma
and COPD clinic at the outpatient department located in a tertiary hospital in eastern

Thailand. The data collection period was from August 2020 to February 2021.

Definition of terms

An adult person with asthma is defined as one aged 20-60 years who has
been diagnosed with asthma disease by a physician for at least three months. They
received treatments at the asthma and COPD outpatient clinics at a tertiary hospital in
eastern Thailand.

Asthma control is defined as the degree to which the characteristics of
asthma are visible in adults with asthma or have been decreased or eliminated by self-
management behaviors. Asthma control comprises the following: a) asthma
symptoms, b) utilization of rescue medications, and c) the impact of asthma on
activity. Asthma control was measured by The asthma control questionnaire [ACQ],
a six-item version in Thai (Juniper, O’Byrne, Guyatt, Ferrie, & King, 1999).

Iliness perception is defined as the extent to which adults with asthma
perceive the presence of their disease. Itis identified within a) cognitive
representation and b) emotional representation. lliness perception was measured using
the Thai version of the brief iliness perception questionnaire [Brief IPQ]
(Sowattanangoon, 2011).

Depression is defined as a specific alteration in experiencing depressive
symptoms in asthma patients, such as feelings of loneliness, guilt and worthlessness,
helplessness and hopelessness, appetite loss, and sleep disturbance. Depression was
measured by using the Thai version of the depression subscale of the hospital anxiety
and depression scale [HADS-D] (Nilchaikovit, Lotrakul, & Phisansuthidth, 1996).

Job stress is defined as the negative feeling caused by work conditions that
create pressure and anxiety in adults with asthma. Job stress comprises a) time
pressure and b) job related anxiety. Job stress was measured using the Thai version of
the Job Stress Scale [JSS] (Jampong, 2016).
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Health literacy is the ability to receive, process, and comprehend health
information to make health and medical care decisions concerning asthma. Health
literacy includes a) functional literacy, b) communicative literacy, and c) critical
literacy. Health literacy was measured using the Thai version of the functional,
communicative, and critical health literacy [FCCHL] scale (Maneesriwongul, 2013).

Asthma self-efficacy is defined as confidence regarding the capacity of
adults with asthma to perform healthy activities following recommended guidelines
for managing asthma. Asthma self-efficacy was measured using the Thai version of
the subscales of self-efficacy in the knowledge, attitude, and self-efficacy asthma
questionnaire [KASE-AQ] (Wigal etal., 1993).

Social support is defined as the perception of adults with asthma about the
perceived availability of support. Social support contains sources from a) family,

b) friends, and c) a significant other. Social support was measured using the revised
Thai version of the multidimensional scale of perceived social support [r-T-MSPSS]
(Wongpakaran, Wongpakaran, & Ruktrakul, 2011).

Asthma self-management behavior is defined as purposeful, healthy
behaviors performed daily by adults with asthma to control asthma. The behaviors
comprise the following: a) symptom management, b) medical management, and
c¢) environment control. Self-management behaviors were measured by the Thai
version of the asthma self-care practice instrument [ASSCPI] (Preechawong, 2004).



CHAPTER?2
LITERATURE REVIEWS

This chapter reviews evidence on asthma control in adult persons with
asthma. The first part describes an overview of asthma, including definitions of
asthma, pathophysiology of asthma, asthma in adulthood, asthma phenotypes, asthma
severity classification in adulthood, and asthma treatment guidelines. The second part
focuses on asthma control, including asthma control definitions, levels of asthma
control, impact of poor asthma control, and situation of asthma control in Thailand
and worldwide. The third part presents the conceptual framework of this study, which
is the individual and family self-management theory. The fourth part presents the
factors influencing asthma control such as illness perception, depression, job stress,
health literacy, asthma self-efficacy, social support, and asthma self-management
behaviors, the empirical findings supporting the relationships between the proposed
factors and asthma control. The last part is a summary of the content from the

literature review.

Overview of asthma

Definitions of asthma

Asthma is a prevalent chronic respiratory disorder that is complicated and
characterized by variable and recurrent symptoms, bronchial hyperresponsiveness,
airway obstruction, and an underlying inflammatory process (NHLBI, 2007;
Bernstein & Levy, 2014). Chronic inflammation increases airway hyper-
responsiveness resulting in recurrent bouts of shortness of breath, wheezing,
coughing, and chest tightness that vary over time and intensity, as well as fluctuating
expiratory airflow limitation (GINA, 2021; NHLBI, 2007). The pattern of symptoms
that can occur can be acute and chronic conditions. These episodes are frequently
caused by a widespread airway obstruction, which is usually reversible spontaneously
or with treatment (Bernstein & Levy, 2014; Chansakhonporn, Chouychu,
Phochanukun, & Kaewomtuang, 2013). The severity and frequency of these
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symptoms vary according to individuals and might happen from hour-to-hour and
day-to-day in different people (WHO, 2017).

Pathophysiology of asthma

Inflammation has a key role in asthma pathophysiology. As stated in the
definition of asthma, airway inflammation is caused by the interaction of multiple cell
types and mediators with the airways, which leads to the disease's pathophysiological
features of bronchial inflammation and airflow obstruction, which cause recurrent
episodes of shortness of breath, wheezing, and coughing. Airflow obstruction occurs
frequently in asthma and is caused by a variety of abnormalities in the airways
(Bernstein & Levy, 2014; Kudo, Ishigatsubo, & Aoki, 2013; NHLBI, 2007).

1. Bronchoconstriction is the narrowing of the airways and resultant
obstruction of airflow. Bronchoconstriction happens rapidly during acute
exacerbations of asthma to narrow the airways in response to various stimuli,
including irritants or allergens. Acute bronchoconstriction from allergen- induced
triggers is caused by mast cells generating and releasing a variety of mediators in
response to activation substances such as histamine, leukotrienes, tryptase, and
prostaglandins that directly contract the airway smooth muscles.

2. Swelling of the respiratory wall often leads to dyspnea in the later stages.
The swelling is caused by the leakage of small blood vessel walls, causing the
movement of cells that cause inflammation and secretion of mediators such as
eosinophil, neutrophil, mast cells, and T-cells. These include edema, inflammation,
increased mucus secretion, and formation of inspissated mucus plugs, as well as
structural alterations to the airway smooth muscle, such as hypertrophy and
hyperplasia.

3. Bronchial hyperresponsiveness is a term that refers to the smooth
muscles of the asthmatic airway constricting in response to various stimuli. The
mechanism of this phenomenon is still unknown. It is exacerbated further by
excessive mucus production and mucosal edema, which enhance the degree of
limitation caused by a given degree of smooth muscle constriction. Bronchospasm can
be triggered by a variety of stimuli in different patients.

4. Airway remodeling involves activating many structural cells in the

airways, leading to irreversible alterations and making the patient less responsive to
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treatment. These structural alterations can include airway smooth muscle cell
hypertrophy and hyperplasia, which are increased in mucous goblet cells in the airway
epithelium with thickening of the sub-basement membrane, sub-epithelial fibrosis,
and blood vessel proliferation and dilation. The repair process and its regulation are
often significant events describing the disease’'s chronic nature and treatment response
limitations.

Asthma in adulthood

Adults can develop asthma from an early age, or childhood-onset of the
disease, and may occur in adulthood, or adult-onset. Many adult persons with asthma
have had the disease since they were children. Numerous risk factors have been
identified as predictors of asthma persistence into adulthood, including the degree of
childhood illness, the occurrence of bronchial hyperresponsiveness, allergen
exposure, atopy, and family history of asthma (Gustafsson & Kjellman, 2000). Recent
findings from a research of bronchial biopsies taken from participants who had been
suffering from asthma for more than three years indicate that asthma may continue
throughout life, with more than half of children with asthma suffering from asthma in
adulthood (Gerritsen, 2002). However, longitudinal studies indicate that around half
of middle-aged persons with asthma began the condition in adulthood rather than
childhood. In addition, the incidence of adult-onset asthma rises with age (Sood et al.,
2013).

When an asthma exacerbation develops in adults with asthma, it is difficult
to relieve and the disease is often more severe and more progressed than in children
(Trivedi & Denton, 2019). Adult-onset asthma is less stable than childhood-onset
asthma with more relapses and fewer remissions (Sood et al.,, 2013). Most asthma-
related deaths from occur in adults, and nearly four times more adults have died from
asthma than children (CDC, 2018). Adult-onset illness patients are also more likely
than childhood-onset patients to experience a deterioration in lung function (Jamrozik,
Knuiman, James, Divitini, & Musk, 2009). Adult asthma patients also have more
severe symptoms than younger patients, and their condition progresses more rapidly,
as evidenced by increased fixed airflow obstruction and decreased lung function
(Trivedi & Denton, 2019). This may be caused by the fact that adults with asthma

have reduced anti-inflammatory agents, causing severe inflammation of the bronchi
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(Kuruvilla et al, 2019; Tan et al., 2016). Furthermore, by the time people reach the
age of 20-25, their lungs have matured. After that, it is common for lung function to
diminish as people age gradually. Because the muscles that assist deep breathing
weaken as the lungs and chest walls stiffen, aging can make breathing slightly more
difficult (Kudo et al., 2013; Tan etal., 2016; Trivedi & Denton, 2019). Additional risk
factors for death include a history of near-fatal asthma, emergency department visits
or hospitalizations for asthma in the past year, non-adherence to inhaled
corticosteroids, current or recent oral corticosteroid use, the absence of a written
asthma action plan, a history of psychiatric disease, and the presence of comorbid
food allergy (D'Amato et al., 2016). Therefore, asthma control is an important goal in
asthma treatment to reduce the mortality and morbidity rates of adult patients.

Asthma severity classification in adulthood

Once asthma has been identified, the next step is to classify asthma severity,
because asthma treatment is stepped up and down based on severity. The
classification of asthma severity is determined by its clinical manifestations prior to
treatment. Asthma severity is divided into four categories including intermittent, mild
persistent, moderate persistent and severe persistent asthma (NHLBI, 2007; TAC,
2019).

Intermittent asthma is defined by the presence of daytime symptoms
occurring less than once a week, nighttime symptoms occurring less than twice a
month, exacerbations that are brief and have little effect on activity or sleep, and
short-acting 2-agonist [SABA] use that occurs less than twice a week with pulmonary
function test results showing forced expiratory volume in one second [FEV1] or Peak
expiratory flow [PEF] no less than 80% of prediction with variability of less than
20%.

Mild persistent asthma is defined by the presence of daytime symptoms
occurring more than once a week, but less than once a day, nighttime symptoms
occurring more than twice a month, exacerbations that impair activity or sleep, use of
SABA twice a week or more, and the pulmonary function test results showing FEV1
or PEF no less than 80% of the prediction with variability 20-30%.

Moderate persistent asthma is defined by the presence of daily daytime

symptoms, night-time symptoms occurring more than once a week, exacerbations that
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impair activity or sleep, daily usage of SABA, and pulmonary function test results
showing FEV1 or PEF 60 - 80% of the prediction with variability of more than 30%

Severe persistent asthma is defined by the presence of daily daytime
symptoms, frequent night-time symptoms, frequent exacerbations that impair activity
or sleep, daily usage of SABA, and pulmonary function test results showing FEV1 or
PEF of no more than 60% of the prediction with variability of more than 30%.

When a patient is already receiving therapy, the severity of the condition is
determined by the clinical characteristics present as well as the steps of the patient's
existing daily medication regimen. The patient would be classified in the highest
severity group possible based on the occurrence of any clinical characteristics.
Severity levels might fluctuate in patients as a result of asthma control. Asthma
patients with severe persistent asthma should exhibit only minor intermittent
symptoms when successfully managed.

Guidelines for treatment of asthma

Based on current knowledge, inflammation is believed to be the main cause
of asthma. Therefore, reducing inflammation by using inhaled corticosteroids is the
main drug for asthma treatment, because it can reduce inflammation effectively with
minimal side effects. Short-acting bronchodilators are used to alleviate and control
acute exacerbations of asthma. The goal of treatment is to control asthma, then adjust
the treatment in order to use as little medication as possible to control asthma
(Chansakhonporn et al., 2013; GINA, 2021; TAC, 2019).

The three primary categories of pharmacological solutions for long-term
asthma treatment are as follows:

1. Controller medicines are used to minimize airway inflammation, regulate
symptoms, and reduce future hazards such as exacerbations and lung function
reduction. In asthma patients with mild persistent asthma, controller treatment may
consist of as-needed low-dose ICS-formoterol administered when symptoms arise and
prior to exercise.

2. Reliever or rescue medications are used for all patients on an as-needed
basis to alleviate breakthrough symptoms, particularly those associated with
deteriorating asthma or exacerbations. Patients are also advised regarding short-term

prevention of bronchospasms from exercise. Reducing the requirement for reliever
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treatment is the main goal in asthma management and effective asthma treatment
measurement.

3. Add-on therapy may be used for individuals with severe asthma who
continue to have symptoms or exacerbations, despite receiving optimal treatment with
high-dose controller medicines, high-dose LABA and ICS, and management of
modifiable risk factors.

Asthma treatment guidelines for controlling asthma and reducing future
risks begin with assessing the patient, adjusting treatment plans as necessary, and
reviewing the patient’s response to previous treatment. Medication is adjusted from
treatment levels and response evaluations for 3-6 months. However, the factors
affecting asthma control need to be considered before adjusting the level of asthma
control drugs. For instance, whether the patients use the drug incorrectly, do not use

controlled medication regularly, and avoid stimulating factors need to be considered.

Asthma control

Definitions of asthma control

Asthma control is described as the amount to which certain asthmatic signs
have been minimized or eliminated by treatment. According to international gridlines,
the primary goal of asthma management should be to achieve the best possible asthma
control. These two components are the symptom control of asthma, which is
determined by factors such as symptoms and the patient's ability to perform daily
activities and reach an optimal quality of life. The future risk of adverse outcomes,
including risk factors for exacerbations, risk factors for developing the fixed airflow
obstruction, and risk factors of medical side-effects (GINA, 2021; Reddel et al.,
2009).

Levels of asthma control

The assessment of asthma control levels consists of evaluating two
components, asthma symptom control and risk factor assessment (Chansakhonporn
et al., 2013; GINA, 2021; Reddel et al., 2009).

1. The assessment of asthma symptom control is as follows: shortness of
breath, wheezing, coughing, and chest tightness, all of which are common asthma

symptoms that vary in intensity and frequency and add to the patient's asthma burden.
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In addition, poor symptom control is closely linked to an increased risk of asthma
exacerbations. Therefore, the questions about asthma control should be asked
following the preceding four weeks to evaluate symptom control. The assessment can
classify patients into three groups, patients who well controlled, partly controlled, and
uncontrolled (GINA, 2021) as shown in Table 1 below.

Table 2-1 Assessment of asthma symptom control in adults (GINA, 2021)

Level of asthma symptom control

In the past 4 weeks,
) Partly
has the patient had: Well Controlled Uncontrolled
Controlled

1. Daytime asthma symptoms

more than twice/ week

2. Any night waking due to

asthma

3. Reliever needed for symptoms None of these 1-2 of these 3-4 of these
more than twice/ week (Based on

SABA reliever)

4. Any activity limitation due to

asthma

2. Risk factor assessment: Risk factors for poor asthma outcomes should be
evaluated to determine the treatment and management for asthma control. Risk factors
are the future risk of adverse outcomes, including risk factors for exacerbations, risk
factors for developing fixed airflow obstruction, and risk factors of medical side-
effects.

2.1 The main risk factor for exacerbations is having uncontrolled asthma
symptoms. Even in patients with limited symptoms, there are additional potentially
modifiable risk factors for exacerbations including the following: medications (high
dose of SABA use, not prescribed or poor adherence to inhaled corticosteroids),
comorbidities (obesity, chronic rhino sinusitis, GERD), exposure to asthma triggers

(smoking, air pollution, allergen exposure if sensitized), major psychological or
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socioeconomic problems, poor lung function, and additional significant independent
risk factors for exacerbations, including previous intubation or admission to an
intensive care unit for asthma or severe exacerbation in the previous 12 months.

2.2 The risk factors for establishing persistent airflow limitation in
asthma patients may hasten lung function decrease and lead to non-reversible airflow
limitation. This is typically associated with more chronic dyspnea. Independent risk
factors for persistent airflow limitation have been found to include lack of inhaled
corticosteroid treatment, exposure to cigarette smoking or noxious agents, preterm
birth, and chronic mucus hyper secretion.

2.3 The risk factors for medication side-effects may be minimal, because
there are many drugs to choose based on the balance between benefits and risks. The
majority of people who take asthma drugs do not have any negative side effects.
However, the chance of adverse effects increases when pharmaceutical dosages are
increased. Systemic side effects are associated with long-term or high-dose ICS.
Local side effects of ICS include oral thrush and dysphonia, which can occur when
using a high-dose or strong inhaled corticosteroids or incorrect inhaler use. Possessing
any of these risk factors enhances the risk of future asthma progression in patients.
Although patients may have only a few asthma symptoms or only one risk factor, they
may not be able to control asthma.

Impacts of poor asthma control

Asthma is a chronic condition that requires long-term management. The
goals of treatment are only to control the symptoms of the disease and reduce risk
factors in the future, so patients can continue their daily lives as much as normal
people. Asthma affects the daily lives of patients physically, mentally, economically
and socially. Those are discussed as follows:

1. Physical impact

Asthma patients have chronic symptoms and may have intermittent or
infrequently appearing symptoms. Asthma exacerbation can impact the physical
health of patients. Asthma symptoms such as dyspnea, wheezing, coughing, chest
tightness, and nighttime awakening due to coughing or wheezing can deteriorate the
health. Patients with asthma suffer from symptom occurrence (Chansakhonporn et al.,

2013). Airway obstruction causes hypoxia, which causes the cells to receive less
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oxygen. The bodies of patients lose more energy from metabolism. Asthma patients
are tired and fatigued, resulting in reduced daily activities (Ferreira et al., 2010). In
addition, people with asthma have higher allergic sensitivity, poorer lung function,
and much lower quality of life (Smith et al., 2017). Certain people with asthma may
have remodeling that alters the anatomy of the airways, including cell damage,
fibrosis, and hypertrophy of the smooth airway muscles, resulting in permanent
airway blockage (Chansakhonporn et al., 2013; NHLBI, 2007). Asthma typically
affects the lungs, but it can have a direct and indirect impact on brain function.
Asthma severity and exacerbation are important factors, with severe asthma causing
the most cognitive deficits (Irani, Adib, Halaby, & Sibai, 2019).

2. Psychological impact

Chronic conditions such as asthma can impact emotional health and increase
psychological complications. Suffering asthma complications is associated with
breathing disorders, which can affect the mind and feelings of the patient. Asthma
patients often experience mood changes when they are suffering from shortness of
breath, resulting in anxiety, ennui, disheartened feelings, discouragement, depression,
and more dependence on others (Lavoie et al., 2006). Patients may think they are
burden to family and society, resulting in lower self-esteem. However, when
symptoms are sudden and uncontrollable, such as frequent coughing, wheezing, and
shortness of breath, the results are changes in the image of the patient (Kullowatz,
Kanniess, Dahme, Magnussen, & Ritz, 2007). Additionally, there is a strong
correlation between psychological discomfort and asthma (Van Lieshout &
MacQueen, 2012).

3. Economic impact

Asthma is a chronic disease that needs constant and consistent treatment.
The occurrence of asthma in adults of working age, may require patients to take leave
or stop work to follow up with doctor's appointments. Some patients who have asthma
exacerbations need to stop working for hospitalization (Boonsawat et al., 2004).
Asthma patients may lose income from absence. They also have to pay for medical
expenses, traveling to hospitals, medication, and other emergency expenses. Patient
incomes may not be sufficient for both their lifestyles and their families (Ward et al.,

2002). Furthermore, the social and economic burdens of asthma exacerbations are
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linked to the direct costs of health-care utilization in the country (Bahadori et al.,
2009; Jackson et al.,, 2011). Asthma causes depletion of both personal and
government budgets.

4. Social impact

Asthma can result in decreased engagement in the workforce, sports, and
other leisure activities (Andrew & Booth, 1991). Asthma patients are often restricted
due to illness from heavy activities that can cause symptoms of asthma. Some patients
are afraid they will develop exacerbations when they engage in too much activity,
causing them to decide not to do those activities. Iliness with asthma causes the
patient to become less involved in social activities. Changing social roles may allow
patients to participate in limited social activities or decide to isolate themselves from
society (Di Marco, Santus, & Centanni, 2011). Some patients also change their roles
within the family, resulting in increased family dependency. Changing roles within
the family that can cause problems in family relationships (Bruzzese, Fisher, Lemp, &
Warner, 2009).

Situation of asthma control in thailand and worldwide

Concerning clinical practice in caring for asthma patients, each country has
developed guidelines for treating asthma patients based on international guidelines.
The goal of compliance with the guidelines is that patients have good asthma control.
Nevertheless, the present degree of asthma control in adults worldwide has not been
achieved through the long-term management goals of international guidelines
(Viswanathan, & Busse, 2019).

A study by Rabe et al. (2004) conducted in 7,786 adults and 3,153 children in
29 countries in America, Europe, and Asia showed that the level of asthma control
worldwide does not achieve the goals for management in guidelines for international
asthma care. A significant proportion of patients continue to report high daytime
symptoms, ranging from 50 % in Japan to 71% in Central and Eastern Europe, as well
as high nighttime wakening, ranging from 36% in Western Europe to 59 % in Central
and Eastern Europe. Patients report that asthma restricts regular physical activity,
ranging from 17% in Japan to 68.2% in Central and Eastern Europe. It can be
concluded, therefore, that there are still many patients with poor asthma control, even

after receiving international guidelines.
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Previous surveys of asthma care in Thailand have revealed unsatisfactory
management and poor control (Boonsawat et al, 2004). Several editions of the
Thailand National Asthma Guidelines have been distributed to aid with asthma
management. Boonsawat et al. (2015) surveyed to determine whether there were any
improvements in asthma control among asthma patients aged 12 years and over. Data
were collected from 400 asthma patients out of 8,177 screened households.

According to the findings, 92% of participants had poor asthma control, 44% of
participants reported symptoms during the day and 34% reported experiencing
nighttime symptoms at least once a week in the preceding four weeks. Furthermore,
36% had had exacerbations in the previous year, 17% had been hospitalized and 35%
had had an unscheduled emergency visit. It may be concluded that existing asthma
care practices are insufficient to increase the effectiveness of asthma control among
adolescents and adults in Thailand and abroad.

Although each country has standardized care guidelines for patients with
asthma, the patients still have poor asthma control. The current level of asthma
control worldwide does not achieve the long-term management goals in international
guidelines, especially in adults with asthma (Braido, 2013; Peters et al., 2007; Rabe
et al., 2004). Therefore, there is a need to study or develop guidelines for effective
care in adults with asthma in real life for the long term.

Based on a review of the literature, a few researches aimed to develop
management interventions to increase asthma control in adults and were conducted in
long-term studies. Most studies are evaluated shortly after the end of the intervention,
which might have resulted in positive outcomes. Research with long-term follow-up
after the end of the intervention is rare. However, these researches show that, after the
intervention is completed for a long time, patients still have poor asthma control.
Some studies have found that asthma control levels are no different from those
without interventions or groups receiving standard care only.

The study of Bauerle etal. (2017) aimed to improve and assess an adult
asthma patient education program. The study was a single-center prospective
controlled trial conducted at an inpatient rehabilitation facility. The control group
(n = 215) received standard lecture-based instruction, whereas the intervention group

(n =209) received a customized patient education program aimed at improving
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asthma self-management skills. The sessions included practicing guidelines and
information about asthma to foster medication adherence and promote self-help
management strategies. Correct inhalation and peak-flow measurement techniques,
and score interpretation were practiced. In addition, having a detailed personal written
action plan of an asthma exacerbation was critical. Data were assessed at the time of
admission, discharge, and six and twelve months afterwards. The findings revealed
that statistically significant improvements in asthma control were sustained in the
intervention (OR =1.6, 95% CI1 = 0.8 - 2.3) and control groups (OR = 1.9, 95%
Cl=1.3-2.6) at 12 months. However, there were no significant differences in asthma
control between the groups (p =.61). According to the descriptive analysis of the
asthma control test [ACT], asthma control rose from 5% at admission to around 10%
at 12 months post-discharge (p <.001) in both groups.

The study of Griffiths et al. (2016) had the objective of examining a
culturally specific education program aimed at reducing unplanned care for South
Asians with asthma in the United Kingdom. The study was a 12-month, cluster
randomized controlled trial set in two east London boroughs in 105 asthma patients
with a mean age of 25 years. The participants in the intervention group saw an asthma
specialist nurse. The nurse provided consultation with the patients, emphasizing the
delivery of critical asthma messages and agreement on short- and long- term asthma
goals. Patients were provided with a written asthma self-management strategy. To
improve asthma specialist nurses' follow-up in primary care, the nurse referred
patients to their physicians or practice nurses who had completed the physician
asthma care education program. A chronic disease self-management program was also
recommended to patients by specialists. The control group received standardized
structured consultation only. There were no self-management plans supplied, nor were
follow-up appointments planned. Three months after the intervention, the participants
had improvements in symptoms on the North of England Scale (OR =-0.64, 95%

Cl =-1.55-0.28), although there were no significant differences between groups.
Twelve months following the intervention, these differences had waned and were no
longer statistically significant.

Aaron et al. (2017) studied the impact of goal-setting and goal attainment

methods on asthma outcomes. The data came from a randomized clinical trial in
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which 212 African American adult women were assigned to the intervention group
and 210 to the control group. The trial evaluated a telephone-based asthma self-
management program. The program made extensive use of highly customized
telephone counseling. The intervention was based on self-regulation ideas used in
chronic disease treatment. During the first five sessions of the three-month
intervention, the participants identified one short-term and one long-term goal. The
goal-achievement tactics deemed most useful were determined retroactively during
Session 6, which took place six months after Session 5. When clinical and
demographic characteristics were adjusted by using a goal-achievement strategy, the
result was that more goals were met during the intervention (p <.001). Uses and
types of goal attainment methods and goals were not found to significantly affect
asthma control (p = .61) in terms of frequency of nighttime asthma symptoms

(p = .85) at the 2-year follow-up. Goal attainment alone did not translate into
improved asthma outcomes in the sample for the study (Aaron etal., 2017).

Based on the evidence, practice guidelines were aimed at improving the
level of asthma control in adults existing, but remained ineffective and unable to
allow patients to control asthma as goals. Controlling the asthma of adult patients in
real life involves other factors that affect asthma management. Therefore, it may be
possible that the asthma control of patients has other factors that are more relevant.
Good asthma control can be achieved with a personalized treatment plan that
considers the many factors involved in achieving and maintaining this goal.
Therefore, it is necessary to study the factors that influence asthma control in adults

with asthma in Thailand, which is a rare topic of study.

Individual and family self-managementtheory [IFSMT]

Ryan and Sawin (2009; 2014) developed the individual and family self-
management theory [IFSMT]. The theory hypothesizes that chronic condition
management should be handled by the patients themselves or family members
through engagement in healthy behaviors. The IFSMT builds on past work in the area
of individual and family self-management, concentrating on individuals, couples in
the family, or the family unit as a whole (Ryan & Sawin, 2009). The conceptual
definition of IFSMT is the purposeful incorporation of health-related behaviors into



29

an individual or family’s daily functioning. The family unit is not limited to biological
families. The IFSMT prevents or attenuates illness or facilitates the management of
complex health regimens in ways that reflect individual and family values and beliefs
in personally meaningful ways (Ryan & Sawin, 2009).

This theory considers the contexts in which self-management occurs, as well
as the process of self-management, and provides connections between the contextual
and process dimensions. The IFSMT claims that self-management is a complex,
dynamic phenomenon with three dimensions: context, process, and outcomes.
Individual and family engagement in the self-management process is influenced by
contextual factors, which also have a direct impact on outcomes. Improving the self-
management process of individuals and families leads to better outcomes. While the
outcomes of concern are those connected to individuals and families, improvements in
personal and family outcomes transfer into better outcomes for healthcare
practitioners and systems. Thus, these dimensions of this theory are described as
follows (Ryan & Sawin, 2009; 2014):

1. Context dimension refers to risks and protective factors that affect the
self-management process and outcome. This dimension explains three main
categories, including condition-specific factor, physical and social environment, and
individual and family factors as follows:

1.1 Condition specific is defined as a physiological, structural, or
functional characteristic of the conditions, its treatment, or prevention of the
conditions that impact the amount, type, and critical nature of behaviors required to
maintain stability or transitional conditions. The category of condition-specific factors
has three sub-categories, including complexity of condition and treatment trajectory,
and condition stability-transitions.

1.2 Physical and social environment is defined as physical or social
factors. The category of this factor has five sub-categories, including physical and
social, health care access, transportation, culture and social capital.

1.3 Individual and family factors are defined as personal and family
qualities that help or hinder self~-management. The category of individual and family
factors has five sub-categories, including the developmental stage, learning ability,

literacy, family functioning and capacity to self-manage.
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2. The process dimension refers to the dynamic management of chronic
illnesses or risk factors through the application of knowledge and beliefs, self-
regulation skills and abilities, and social facilitation. The process dimension leads to
self-management behavior. This describes three main categories emphasizing
knowledge and beliefs; self-regulation skills and abilities, and social facilitation.

2.1 Knowledge and beliefs are defined as factual information and
perceptions about health conditions or health behaviors, including factual information,
self-efficacy, outcome expectancy, and goal congruence.

2.2 Self-regulation is defined asthe process used to change health
behaviors including activities such as goal setting, self-monitoring and reflective
thinking, decision-making, planning and action, self-evaluation, and emotion control.

2.3 Social facilitation is defined as the occurrence inside relationships
that improves an individual's ability to change. including social influence, support and
negotiated collaboration.

3. The outcomes dimension comprises proximal and distal outcomes, with
the proximal outcomes resulting in the achievement of distal outcomes.

3.1 The proximal outcome is direct involvement in self-management
behaviors toward specific conditions, risks or transition. The proximal outcome
dimension describes two main categories, including individual and family self-
management behaviors, and cost of health care services. The category of individual
and family self~-management behaviors has three sub-categories, i.e. engagement in
activities and treatment regiments, symptom management and use of recommended
pharmacological therapies. The cost category of health care service has no sub-
categories.

3.2 The distal outcomes are partially dependent on the success of
proximal outcomes. The distal outcomes dimension describes three main categories
including health status, quality of life and cost of health. The category of health status
has four sub-categories, i.e. prevention, attenuation, stabilization, worsening of the
condition. The category of life quality has perceived well-being as a sub-category.
The last category as the cost of health, which has direct and indirect costs as one sub-

category.
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According to the abovementioned, the interaction among dimensions is
described as the factors in the context dimension affecting the capacity of individual
and family to engage in the process dimension with direct influence on outcomes. The
construction in the process is also linked to the construction in the context dimension.
The process dimensions are connected and related to the context dimensions and also

impact the dimensions of construction in the outcomes. Participation in self-regulation

behaviors is linked to knowledge and specific health beliefs. Social facilitation is

entwined with cognition, belief, and self-regulation. Engaging in supported self-

regulation activities with sufficient knowledge results in participation in self-

management behaviors or proximal outcomes. The outcome dimension constructs are

influenced by both the context and process dimensions. At least two possible

outcomes are proximal and distal with achievement of proximal outcomes causing, at

least in part, distal outcomes (Figure 2-1).
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Figure 2-1The individual and family self-management theory [IFSMT]
(Ryan & Sawin, 2014)

The factors related to asthma control and obtained from literature reviews

can be linked into networks to illustrate their relationships. The nursing theory used as

a conceptual framework in this research should cover these factors and explain the
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link between the causes of health outcome. The rationale of this study decided upon
using the IFSMT. The IFSMT theory was the guide employing the hypothesized

model of asthma control among adult asthma patients in this study.

Factors influencing asthma control

This study emphasized seven factors, including illness perception,
depression, job stress, health literacy, self-efficacy, social support, and self-
management behavior influencing asthma control among adult asthma patients. In the
current study, the IFSMT was used as a research framework to demonstrate the causes
of asthma control among adults with asthma. The literature review found the factors
related to asthma control to include illness perception, depression, job stress, health
literacy, asthma self-efficacy, social support, and asthma self-management behaviors.
In-depth studies have found that these factors have both direct and indirect
relationships with asthma control. In addition, there is a linking relationship between
various factors before they affect asthma control, as presented below.

Iliness perception

lllness perception refers to an individual’s thinking about health problems
and behavior (Leventhal, Brissete, & Leventhal, 2003). All over research literature,
illness perception has been used interchangeably with terms such as illness
representations, mental presentations, illness cognitions and common-sense
representations (Broadbent et al., 2006; Weinman, Petrie, Moss-Morris, & Horne,
1996). The meaning of illness perception has been described by many researchers and
referred as the way people understand and make sense of diseases or disabilities.
lliness perception of patients with medical conditions refers to how specific beliefs of
patients about medicines and treatment affect medication adherence and treatment
decisions (Petrie, Jago, & Devcich, 2007). Patients construct their own personal
cognitive representation of their iliness, which includes ideas about what may have
caused the illness, the impact the illness will have on their lives, how long the illness
will stay, and whether it is curable or controllable. They also develop emotional
responses to the threat in parallel. The term of illness perceptions refers to the
cognitive and emotional representations of symptoms and diseases (Aujla et al.,
2016).
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Adult asthma patients are often confronted with physical problems and
psychological stress such as uncertain feelings about the disease symptoms. To deal
with the health problems of patients, they practice and generate their action plans,
depending on their illness perception. Depending on the need of processes to manage
their health problems, cognitive and emotional illness representations are constructed
by the patients themselves. The patient’s actions vary with the severity of illnesses.
Although some patients may consider a disease as a minor condition, others may view
it as a genetic condition. These differences may be very difficult to detect in routine
assessments. However, iliness perception is one factor helping people understand the
ways patients manage asthma and asthma control (Hagger & Orbell 2003; Weinman
et al., 1996).

Personal beliefs about illness include both cognitive and emotional
representations. Cognitive beliefs include five core domains (Aujla et al., 2016;
Leventhal et al., 2003) as described below.

1. The identity dimension is defined by the individual's perception of the
signs and symptoms associated with the illness, as well as the label for the illness and
symptoms, and it establishes the goals for change. Asthma is a chronic disease in
which symptoms and severity are varied from person to person (WHO, 2017).

2. The timeline dimension indicates an individual's expectation for the
initiation, duration, and recovery from a health threat Asthma is a disease that cannot
be cured, but there is a show of asthma, both in the calm and recurrent stages (GINA,
2021; WHO, 2017), which may affect the perceptions of patients.

3. The consequences dimension is involved with one's perceptions of the
disease's seriousness and its impact on daily life. Asthma is a chronic disease that has
debilitating effects and increases the costs of health care. Asthma can also have a
negative impact on a person's physical, emotional, social, or economic well-being
(Greener, 2010; Miles etal., 2017).

4. A dimension is the individual’s perception of the causes of illness and
what the person believes might have been the reasons for his or her illness. Thus,
there are a variety of causes of asthma and asthma exacerbations (GINA, 2019),
which may affect people’s perceptions of their ability to manage the causes and

triggering factors (Kaptein et al., 2008).
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5. The control dimension is the view of the illness's ability to be cured,
prevented, or treated. Prolonged experience in controlling asthma may have an effect
on decisions about managing asthma and its health outcomes. Some patients may not
deal with asthma, because there is a view that here is nothing that can be done to
better their condition (Kaptein et al., 2008).

All five dimensions describe cognitive representations that patients have
about their illness. In addition, there is also an emotional response to illness, an
awareness of emotions in the face of illness; these are negative reactions such as fear,
anger, and stress. Emotional responses can also affect the management of illnesses
(Leventhal et al., 2003). Patients create a conceptual framework of their illness, and
emotional responses are processed concurrently with illness representations.

In terms of cognitive representations of illness perception in relation to
illness outcomes of asthma patients, patients who recognize that asthma is not
constant, but only when symptoms of asthma appear, can effectively identify patients
who are not predisposed to think of their asthma as a chronic condition or to manage
it as such (Kaptein et al.,, 2008; Hagger & Orbell, 2003). Patients with asthma for a
long time may be able to accept the symptoms as normal and grow accustomed to the
effects on the life of the patient, causing the symptoms to increase continuously
without being resolved by the patient (O'Conor etal., 2017). In addition, the
perception of the patients' high control ability makes the patients have positive health
outcomes such as fewer asthma symptoms (Kaptein et al., 2008). The patients with
fewer asthma symptoms are able to do normal activities and do not require emergency
medication. In addition, emotional responses may directly stimulate the patient's
exacerbations. Patients perceive the severity of emotions that affect the mind’s ability
to make patient aware of the psychological stimuli causing the patient to experience
exacerbations or uncontrolled asthma (Bernstein & Levy, 2014; NHLBI, 2007).

Poor asthma control is linked to beliefs about cognitive and emotional
illness perception characteristics (Bahgecioglu & Cevikakyl, 2014; Smits et al., 2017).
Patients frequently make treatment decisions based on their perceptions and opinions
about the disease and its therapy. The study of Smits et al. (2017) showed that illness
perception of more asthma impacts on patients’ lives resulted in higher probability of
poor asthma control (OR = 1.47, 95% CI = 1.31-1.65). On the contrary, the predicted
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duration, concern, and emotional attachment to asthma all raise the likelihood of poor
asthma control, while increased asthma control is associated with more favorable self-
perception of asthma control (OR =0.70, 95% CI = 0.61-0.79) and belief that current
treatment is beneficial (OR =0.84, 95% CI =0.74-0.95). This finding is consistent
with the study of Bahgecioglu and Cevikakyl (2014), who found asthma control to be
correlated with illness perception. The subscale found personal control, emotional
representation, illness coherence, consequences, and timeline to be related asthma
control (r =-.56,r =.35,r=.72,r=.20, p<.001, and r =.17, p < .05, respectively).
Kaptein et al. (2010) reviewed studies the relationships between illness perceptions
and outcomes in patients with differing degrees of asthma severity in a variety of
respondents and caregivers in different settings of medical care. The majority of
studies were conducted in various nations and involved a large number of patients,
which adds to the external validity of the findings. All of the studies revealed illness
perceptions that represented personal control over the iliness, which is linked to a
beneficial outcome, namely asthma control (Kaptein et al., 2010).

Asthma patients who perceive the disease as episodic in nature will not
recognize the importance of preventive medicine. If the patient recognizes that they
have asthma only when they have symptoms, it will cause the patient to have
inadequate self-management behavior (Halm, Mora, & Leventhal, 2006; Kaptein
et al., 2008). On the contrary, patients who perceive asthma as a chronic condition
requiring ongoing medicine will adhere to medication use. As a result, individuals
have a better chance of managing their asthma. Perceptions of illness influence coping
behavior, which in turn influences self-management behavior. If the patient believes
the self-management behavior is ineffective, the patient will attempt to alter the
emotional and cognitive representations of illness in order to regain control. If threats
are controlled by effective self-management, it will lead to a better quality of life
(Kaptein et al., 2010). The study of Sofianou et al. (2013) found that over half of the
studied population had poor self-reported adherence to medication controllers, which
persisted that medication is important in sel-management. Iliness perception was
significantly and strongly associated with self-reported adherence to medication
controller in this older asthmatic population. In particular, asthma patients who

perceive that they have asthma only when they have symptoms have a double risk of
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poor adherence reporting compared to those without this belief. According to other
studies examining illness perception was significantly related to self-management of
asthma (Halm et al., 2006; Horne & Weinman, 2002; Kaptein et al., 2008).

Additionally, illness perception is related to self-efficacy. Perceived control
is measured in terms of self-efficacy in social cognitive theory, which is an
individual's belief or level of confidence in their ability to do a task successfully. The
illness subscale personal control perception is significantly related to asthma-related
self-efficacy (r = .47, p <.001) (Broadbent et al., 2006). A study by Katz et al. (2002)
showed less perceived control in asthma patients is associated with less asthma self-
efficacy. Adults with asthma, who believe that their disease is so severe that the
treatment they are receiving is unable to improve it, may lack self-efficacy when
fighting the disease symptoms (Magklara & Morrison, 2016).

Depression

Depression is often found with chronic diseases such as asthma (Loerbroks,
Apfelbacher, Bosch, & Stirmer, 2010; Walters et al., 2011). It has been identified as a
significant public health issue (Williams, Hagerty, & Ketefian, 2005). When
depression is studied as a variable, there are two main considerations: depression as a
diagnostic disorder and depression as a self-report symptom (Brunwasser, Gillham, &
Kim, 2009). Depressive disorder is defined by the diagnostic and statistical manual of
mental disorders [DSM]. The important factor is the presence of a cluster of
symptoms that is significant enough to induce distress and/or impair functioning.
The definitions of major depressive episodes are explained (Williams et al., 2005).
Depression has also been defined as experiencing depressive symptoms, which refers
to depressive mood, helplessness, feelings of guilt and worthlessness, psychomotor
retardation, loss of appetite and sleeping disturbance (Radloff, 1977; Williams et al.,
2005). In this study, depression is defined as a specific alteration in experiencing
depressive symptoms such as feeling blue or lonely, crying, depressed mood, feelings
of guilt and worthlessness, feelings of helplessness and hopelessness, psychomotor
retardation, loss of appetite and sleep disturbance. These symptoms are evaluated by
using relevant instruments.

Asthma is a chronic respiratory disease that is more common in adults.

A higher prevalence of depression is also frequently found in patients with asthma,
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which is not related to asthma severity or oral corticosteroid use (Walters et al., 2011).
Asthma patients have to face the disease for a long time, which can cause depression
(Slattery & Essex, 2011). The nature of asthma can greatly affect patients, such as
uncertain feelings about the symptoms, frequent absence from work, and economic
problems related to medical care. These factors make asthma patients susceptible to
developing depression (Moussas et al., 2008).

There are many studies about the effects of depression on asthma control in
asthma patients. Arpibanwana et al. (2018) studied 130 asthma patients aged 18 years
and older in Thailand and found depression to be associated with asthma control with
statistical significance. In addition, depression, adherence to inhaled corticosteroids,
smoking, and comorbidity can co-predict disease control in patients with asthma at
21.4 percent (R’=.214, p <.05). The above finding is consistent with the study of
Di Marco et al. (2010), who found that increasing depression symptoms are associated
with poor asthma control as assessed by the asthma control test (OR = 2.45, 95%
Cl1=1.30 - 4.62). In addition, the presence of depression is also associated with
higher healthcare utilization. Furthermore, Cobanand Ediger (2018) studied 137 adult
asthma patients and found that 45.6% of the participants had depression, while asthma
was poorly controlled in 51%. Patients with adequately controlled asthma had lower
depression scores. A significant negative correlation has been discovered between
depression and asthma control scores (p < .001). The association between depression
and asthma control can be caused by some of the symptoms of depression that also
encourage more severe asthma attacks such as fatigue and sleep disturbance (Opolski
& Wilson, 2005). In addition, depressive symptoms attenuate cortisol response to
acute stressors, but only among asthma patients. A study by Trueba, Simon, Auchus,
and Ritz (2016) found that having a more depressive mood was associated with a
significant increase in cortisol, whereas having a less depressive mood was associated
with a lack of cortisol response. Depressive mood has no discernible effects on the
cortisol response to the stressors in healthy participants. These findings suggest that
depressive mood and chronic inflammatory diseases such as asthma may work
synergistically to enhance the cortisol response to stress (Trueba et al., 2016).

In addition, depression is a common stimulus that affects patients, resulting

in changes or maintain in self~management behavior. Depression results in impaired
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cognitive functioning, energy, and motivation (Radloff, 1977). It has also been
identified as one factor that may reduce effectiveness and compliance with asthma
self-management (Opolski & Wilson, 2005). According to a meta-analysis by
DiMatteo et al. (2000), patients with chronic disease and depression are three times
more likely to be noncompliant with medical treatment than non-depressed patients.
Cluley and Cochrane (2001) reported that only one of 19 people with asthma who had
been diagnosed with depression adhered to their medication regimens during their
investigation.

Depression can make it difficult to adhere to asthma therapy and self-
management via social support. Depression can also lead to isolation from family,
friends, and other essential people who can provide the support that is so important
for compliance (DiMatteo, 1994). The study by Loerbroks et al. (2010) found that the
prevalence of asthma was positively related to depressive symptoms and negatively
related to social support. Adult asthma risks were observed to rise in the presence of
depressive symptoms and decrease in social support. Adewuya and Adeyeye (2017)
found that depression is more common in adults with asthma and is significantly
associated with levels of social support.

Job stress

Adults often have the role of responsibility in jobs or occupations, even if
they are patients with chronic diseases like asthma. Adults with asthma are naturally
influenced by psychosocial factors in the workplace, meaning situations or work
environments patients experience (Pickles et al., 2018).

Job stress is currently one of the leading causes of stress among adults in a
variety of countries (Renzaho etal., 2014). Increased job stress, as measured by the
perception of having little control, but high demands (Karasek, 1989), has been linked
to an increased risk of heart attack, hypertension, and other disorders (Renzaho et al.,
2014; Stansfeld & Candy, 2006). However, the type of work does not determine the
level of job stress, but an imbalance of any response or environmental and individual
needs or abilities, or the person-environment fit that matters (Edwards, Caplan & Van
Harrison, 1998).

According to the literature review, there are many contributors to the

definition of work, job, or occupational stress. For example, Cooper and Marshall
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(2013) stated that job stress refers to negative feelings resulting from the work
environment, such as excessive workloads, role ambiguity or role conflict, poor work
conditions, highly responsible work and poor relationships with other people in the
workplace. These factors cause a person to have pressure or anxiety, which has a
negative impact on physical and mental health (Cooper & Marshall, 2013). Parker and
DeCottis (1983) asserted that job stress is a term used to describe the sensation
experienced by an individual who is compelled to deviate from typical or self-desired
workplace performance as a result of opportunities, limits, or demands connected to
potentially significant work-related outcomes. These are consistent with Robbin and
Judge (2009), who suggested that job stress is a condition that forces a person to face
uncertain situations that create pressure and anxiety in a person, further causing
negative mental and physical responses. In addition, this type of stress also results in
decreased ability to work. In summary, the meaning of job stress in this study is the
negative feelings caused by work conditions that create pressure and anxiety in adults
with asthma with physical or psychological effects.

Job stress can affect the physiological, psychological, and behavioral
condition of a person. In terms of physiological conditions, the most job stress
symptoms cause changes in the metabolism in the body, resulting in a higher heart
rate, respiration rate, and blood pressure. This leads to headaches, arrhythmia, and
hyperventilation, etc. Psychological conditions are a consequence of job stress and
cause negative feelings potentially leading to job dissatisfaction. This can be
expressed in many forms such as pressure and anxiety. Negative behavioral
conditions occur when a person is stressed from a job. Job stress causes behavioral
changes such as consumer behavior, sleep-related behavior, functional behavior and
other personality traits, etc. These things affect the ability to engage in self-care and
work (Cooper & Marshall, 2013; Renzaho et al., 2011; Robbin & Judge, 2009).

Job stress has been linked to an increased incidence and prevalence of
asthma in adults, which may also be linked to poor asthma control (Loerbroks et al.,
2017; Runeson-Broberg & Norback, 2014). Job stress is pressure and the negative
emotions caused by work in two main dimensions, including time pressure, and
anxiety (Jamal & Baba, 1992; Parker & DeCottis, 1983). Time pressure is linked to

the perceived lack of time to manage the multiple tasks that need to be done. Anxiety
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is related to unpleasant emotions. This emotional state can lead to stress at work
(Parker & DeCottis, 1983). Negative emotions activate the hypothalamic-pituitary-
adrenal axis and the autonomic nervous system, resulting in eosinophilic airway
inflammation. This is followed by the release of stress hormones into the bloodstream,
which enhance type 2 T-helper and type 17 T-helper, both of which are associated
with asthma exacerbation (Miyasaka et al., 2018). Heikkilda etal. (2014) found the age
and gender adjustments can be used to analyze the job stress found to be related to an
elevated risk of severe asthma exacerbations as indicated by the major diagnostic code
(hazard ratio, HR: 1.27, 95% CI: 1.00-1.61). In part of the dimension of anxiety,
Hartmann, Leucht, and Loerbroks (2017) found that greater work commitment was
related to worse asthma control and lower quality of life in both linear regression
(B=.26,p=.01and B = .44, p < .01, respectively) and logistic regression.
(OR =1.87,95% Cl = 1.14-3.07,and OR = 2.34, 95% CI = 1.32-4.15, respectively).

Job stress can affect self-management behaviors in adults with in response to
the physical and social environment demands, which include contact with health-care
professionals. (Pickles et al., 2018). The work of chronic disease patients such as
asthma have an effect on asthma self-management. The nature of work with time
regulations and time limits allows patients to work continuously, which may affect
symptom monitoring and symptom management when symptoms occur (Heinrichs
et al., 2019). Job stress can influence self-management decisions such as whether or
not employees with asthma should take time off work, which has been linked to the
use of emergency ambulance services for asthma (Heinrichs et al., 2018). In addition,
the nature of work requiring exposure to various stimulants causes the patients to be
exposed to stimulants causing exacerbation. The patients cannot avoid the triggers,
because they have to work urgently within a limited time (Heinrichs et al., 2018).
The study by Heinrichs et al. (2019) found that low job decision and social support,
which are part of time pressure (Jamal & Baba, 1992; Parker & DeCottis, 1983) were
significantly related to lower trigger avoidance (OR >2.09) and worse exacerbate
symptom management (OR > 2.29) (Heinrichs et al., 2019).

Health literacy

Health literacy is described as the capacity to receive, process, and

comprehend fundamental health information and services in order to make sound
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health and medical care decisions (Kickbusch, 2008; Neilsen-Bohlman, Panzor,
Hamlin, & Kindig, 2004; U.S. Department of Health and Human Services, 2000).
Moreover, the National Library of Medicine defines health literacy as a capacity of
individuals to receive, analyze, and comprehend essential health information and
services necessary for making sound health decisions (Selden, Zorn, Ratzan, &
Parker, 2000). The WHO affirmed a definition of health literacy as the cognitive and
social abilities defined as the motivation and capacity of individual to acquire
knowledge and information that support and nourish good health (Nutbeam, 2008).
According to the current study, health literacy is the capacity to access and
comprehend health information. Therefore, health literacy is a factor increasing
behavior related to controlling asthma.

Nutbeam (2008) proposed a well-known health literacy model, which
consists of three stages of health literacy. Level 1, functional literacy, refers to the
effective functioning that is reading and writing sufficiently in daily situations such as
reading the medicine label of bottle. Functional literacy is the lowest degree of health
literacy utilized in clinical settings to communicate with patients. Level 2 is
communicative or interactive literacy. In some studies, it is referred to as the
individual capacity for selecting information, deriving forms of communication and
applying new information to change circumstances. The last level is critical literacy,
which is used to critically assess information and gain greater control over life events
and situations. Not only does health literacy play an important role in accessing
preventative health services, but it also has an effect on understanding disease and
treatment options (Nutbeam, 2008).

Health literacy is related to health access and outcomes. In asthma patients,
health literacy is correlated with asthma control. Apter et al. (2013) demonstrated that
better health literacy is associated with better adherence and asthma control in adult
asthma patients. Patients with a lower level of health literacy are less likely to
contemplate the possibility of hazardous asthma attacks. This includes being aware of
the warning signs and understanding how to evaluate lung function in order to receive
early treatment or the use of inhalers (Mancuso & Rincon, 2006; Rosas-Salazar et al.,
2012; Thai & George, 2010).
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Inadequate health literacy is a barrier to effective self-management of
asthma. Low health literacy is associated with inaccuracies in metered-dose inhaler
techniques, decreased use of peak flow meters and asthma action plans, decreased
capacity to calculate peak flow zones, and decreased desire to participate in decision-
making (Thai & George, 2010). Moreover, health literacy is correlated with self-
efficacy among patients with chronic illness (Lee etal., 2016; Osborn et al., 2011).
Adults with asthma who have a better level of health literacy may have access to
health resources and the ability to analyze and apply knowledge to their situation,
resulting in patients developing self-management confidence. Health literacy is
critical for obtaining health services and understanding disease and treatment choices.
Lee et al. (2016) discovered that health literacy directly affects self-efficacy (p =.450,
p <.001) and indirectly impacts self-care actions in individuals with type 2 diabetes.

Asthma self-efficacy

Self-efficacy is defined as beliefs of people in their ability to control the
events that affect their lives. Self-efficacy is the ability to plan and carry out the
actions necessary to control potential scenarios. Judgment refers to a person’s task
performance in terms of skills and processes with a complex effect on the task
(Bandura, 1997). Self-efficacy is also related to individual judgment. Persons judge
their own capacity to execute some activities in order to achieve a desired outcome
(Zulkosky, 2009). The WHO defines self-efficacy as a person’s belief embraced to
attain action in a way that influences the events affecting their lives, and in which
people determine their own behaviors, feelings and thoughts in addition to motivating
themselves, depending on their self-efficacy and self-reliance (Smith, Tang, &
Nutbeam, 2006). In this study, the definition of asthma self-efficacy is an individual’s
personal confidence regarding their capacity to perform healthy activities following
recommended guidelines for managing asthma.

Moreover, Bandura (1997) claimed that there are four major information
sources, performance accomplishments, vicarious experience, verbal persuasion and
physiological cues, expected for personal efficacy. These are the four antecedents of
self-efficacy (Zulkosky, 2009). The first is performance accomplishments which are
related to task success. Efficacy increases with successful achievement. The second is

vicarious experience, which encourages people to achieve desired outcomes. When



43

people examine the performance of others, they feel confident and successful at the
same task and efficacy increases. The third is verbal persuasion referring to advisors
encouraging to be successful. Persons who feel uncertain in their capacity can
perform specific behaviors to achieve success after receiving recommendations from
successful efficacy builders. The last source is physiological cues consisting of bodily
signs such as anxiety and tension. Sometimes, the ability is partly judged according to
physiological cues. The cues are interpreted differently in various people, which
affects the outcomes of their respective tasks differently (Bandura, 1997; Zulkosky,
2009).

Asthma self-efficacy may influence asthma symptoms and emotional status
in the form of frustration, fear, annoyance and concern. The confidence of patients to
control symptoms of asthma or perform various activities causers the patients to
experience less emotional pressure (Holland, 2014), which may also be a trigger for
exacerbation. Mancuso, Sayles, and Allegrante (2010) showed that higher asthma
self-efficacy was related to fewer asthma symptoms and better emotional status.

In addition, confidence also results in patients being aware of their own power in
managing and controlling asthma symptoms. A study by Eilayyan etal. (2015)
found asthma self-efficacy to be a significant predictor of perceived asthma control
(B =10.29, p <.001). This is consistent with the study of Rhee et al. (2018), who found
self-efficacy to predict better asthma control (3 = —0.098, p =.004). The above
findings also concur with Lavoie etal. (2008), who studied the relationship of asthma
self-efficacy in asthma control and quality of life in 577 adults with asthma. The
results showed that higher asthma self-efficacy was correlated with improved asthma
control. According to the findings, being confident in one's ability to control asthma
symptoms is related to improved asthma control (Lavoie et al., 2008).

Self-efficacy is a factor that engages self-management behaviors and is
considered a critical feature of successful self-management of chronic diseases. Bandura
(1997) demonstrated that self-efficacy helps patients gain a sense of confidence in their
ability to overcome barriers. Patients with high asthma self-efficacy may be more
motivated toward adherence to medication regimens, increase the amount of work
they are willing to dedicate to asthma care, and make them more tenacious when

obstacles arise (Holland, 2014; Talreja etal., 2012). Many studies have shown that
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high asthma self-efficacy leads to increased self-management of adults with asthma.
For example, Holland (2014) found the self-efficacy of adults with asthma to be
associated with self-management behaviors (r =.49, p <.01).

Social support

Social support is a complex, multi-dimensional concept that incorporates
family members and health care providers in assisting the patient in changing
behavior. Social support directly affects physical and mental health. Social support
refers to providing, influencing and negotiating. It can be defined as the ease with
which a person's family, friends, and other significant individuals in his or her life can
be contacted through his or her social network (Uchino, 2009).

Other studies have defined social support as the physical, mental and
emotional activities and effort involved in looking after, responding to, and
supporting others (Chappell & Funk, 2011). Novak and Campbell (2006) defined
social support as help and assistance someone gives to and receives from others.
McDowell (2006) defined social support as the presence of individuals in one's life
who one trusts, on whom one can rely, and who make one feel cared for and
appreciated as a person. Therefore, social support is developed throughout an
individual’s life span, particularly in childhood attachment with parents (Lackey,
2010). Prior research reveals, however, that emotional support is the most significant
and has the greatest impact on the recipient's psychological well-being (Greenwood
et al., 1996). The sources of emotional support include family, friends, and significant
others (Zimet etal., 1988).

The current study defines social support as the perception of adults with
asthma about the perceived availability of support from family, friends, and
significant others.

Social support can have a direct influence on asthma control, which may be
due to patients with social support having less psychological pressure. Reduced
negative mood and stress severity are predicted by perceived social support, which
may be a direct psychological factor that triggers asthma symptoms (Smyth etal.,
2014). The study of Smyth et al. (2014) found that increased perceived social support

resulted in fewer reported symptoms when stress was present. This was consistent
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with the study of Heinrichs et al. (2019), who found low social support at work to be
associated with significantly poorer asthma control.

In addition, social support also helps asthma patients to engage in self-
management efficiently and sustainably. Successful asthma self-management requires
more ongoing support to help patients understand and remember complicated medical
changes in administrative information (Black etal., 2010). Adult patients who have to
work, but have chronic illnesses such as asthma, find it difficult to manage their own
health conditions. Perception of social support in the workplace will encourage
patients to engage in self-disclosure and cope with acute symptoms such as
medication use at work (Heinrichs et al., 2018). In addition, practical and emotional
support from line managers and co-workers influences asthma self-management
behavior (Heinrichs et al., 2018). When colleagues help patients with work, patients
may have more time to manage themselves and reduce work stress. Therefore, high
social support enables patients to have appropriate self-management behavior.

The study of Sin et al. (2005) found that social support had significant positive
relationships with asthma self~-management behaviors (r = .30, p <.05).

Asthma self-management behavior

Self-management behavior is a concept used to modify a person's behavior
in order to encourage the person to manage their health problems appropriately. There
are many concepts in this area. Ryan and Sawin (2009) defined self-management as a
task performed to handle the clinical aspects of disease outside of the hospital. Tobin,
Reynolds, Holroyd, and Creer (1986) asserted that self-management behaviors are
activities related to health care or preventing health problems in which individuals
participate in joint activities with healthcare providers. The above finding is
consistent with Lorig and Holman (2003), who defined self-management behaviors as
a practice that uses the skills of patients in daily life with chronic illness. Self-
management may be complex and related to the core skills of patients and healthcare
providers such as problem-solving, decision-making, implementing action plans,
utilizing resources, and building relationships (Creer, 2000; Lorig & Holman, 2003).

In this study, asthma self-management behaviors are defined as purposeful
performance of daily healthy behaviors among adults with asthma to control asthma.

Asthma self-management is a concept in which an asthma patient can recognize
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symptoms and undertake easy self-help remedies to alleviate them while avoiding
costly medical treatments provided by professionals (Jones, 2008; Kuijer, De Ridder,
Colland, Schreurs, & Sprangers, 2007; Van der Meer et al., 2009). Patients with
asthma use self-management to prevent attacks, detect and manage asthma episodes,
and reduce other factors influencing asthma morbidity (Creer, 2000; Lorig & Holman,
2003). Asthma management, symptom management, medication management, and
environmental control all necessitate certain actions (NHLBI, 2007; Fitzpatrick &
Frey, 1993).

1. Medication management: This is an important aspect of asthma patient
self-management. Self-adjustment of medication in response to acute symptoms and
changes in peak expiratory force, management of doses and number of medications,
frequency of administration according to prescriptions and written asthma plans,
medication adherence, proper medication administration, and monitoring for
medication effects are all things to consider and include in medication management
(NHLBI, 2007). Medication non-adherence is common in asthma patients and
frequently results in asthma exacerbations (Fish, Lung, & Antileukotriene Working
Group, 2001; Horne & Weinman, 2002) and worsened asthma symptoms with
increased emergency department and hospital visits, and requirement for oral steroids
(Borrelli, Riekert, Weinstein, & Rathier, 2007). The study of Jabeen etal. (2018)
discovered that high medication adherence was significantly related to well-controlled
asthma (p < .05). Adherence to a treatment schedule was found to be necessary for
asthma patients to achieve control.

2. Symptom management: Patients change their level of activity and
physical surroundings and commence a pharmaceutical regimen by monitoring
asthma symptoms and recognizing exacerbation signs (Fritz, Klein, & Overholser,
1990). Therefore, managing asthma symptoms necessitates daily assessments and
ongoing monitoring of asthma signs and symptoms, including peak flow meter
assessments, the use of asthma action plans to identify and treat worsening asthma,
and the monitoring of limits in usual activities due to asthma symptoms (NHLBI,
2007).

3. Environmental control: Numerous individuals are exposed to elevated

levels of indoor allergens as a result of expanded indoor activity options, such as
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watching television and using a computer. That means increasing exposure to
cockroaches and dust mite allergens in the bedroom (Platts-Mills, Vervioet, Thomas,
Aalberse, & Chapman, 1997). To control allergens in houses, people can wash linens
or encase pillows to eliminate dust mites or avoid eating in rooms to eliminate
cockroaches (Sharma et al., 2007), which may be the cause of asthma exacerbation.
Adult asthma patients must be aware of indoor allergens in their homes and
workplaces as well as their peers’ homes and workplaces. Environmental control
behaviors must be implemented at work.

Regardless of the word, both self-management and self-care describe the
actions of persons to manage their asthma (Huang, 2007; Huang, Wi, & Wang, 2009).
Effective self-management behaviors are an important factor for asthmatic patients in
preventing risk factors, monitoring for symptoms and managing exacerbations.
Appropriate and continuous self-management behaviors enable patients to control
symptoms and risk factors in the future. Research evidence has credited self-
management as an intervention method in health care encouraging patients to share
responsibility in making decisions and ensure that necessary health-care actions are
taken (Kralik, Koch, Price, & Howard, 2004). Patients with chronic diseases, such as
asthma, require information and skills to properly self~-manage their asthma. (GINA,
2021). Asthma patients who have effective management are able to control their
asthma better. The study of Ruengkajorn and Kittiwatanapaisan (2011) showed that
asthma patients who engage in very effective self-management practices achieve
improved asthma control. According to a study conducted by Kotses and Creer
(2010), self-management of adherence reduced the frequency and severity of
exacerbations in adult asthma patients. According to the study by Jabeen et al. (2018),
high medication adherence was substantially associated with well-controlled asthma
in asthma patients (p < .05).

Based on the IFSMT, asthma has a variety of symptoms and progress differs
in each person. Asthma has both rest and exacerbation phases, which are
characteristic of the disease, causing the perception of illness of asthma patients to be
different. In addition, asthma is a chronic disease causing the patient to face the
effects of the disease continuously. For this reason, asthma may affect the minds of

patients until they become depressed. Adult patients have to work, and job stress may
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be a social environment factor that affects asthma self-management behavior and
control. In addition, health literacy is also a patient's personal factor in decision-
making or activities potentially affecting asthma control. Self-efficacy and social
support are an important mechanism for the process of self-management that affects
outcomes. Lastly, asthma self-management behaviors are represented in the proximal

outcomes, and asthma control is represented in the distal outcomes of the study.

Summary

Asthma control is the goal standard of asthma treatment, but most evidence
found adults with asthma achieve poor asthma control. Although several
interventional studies were implemented, the results showed only short-term
outcomes, while studies related influencing factors were limited by researchers’
interested factors. There was insufficient empirical evidence concerning the causal
relations of influencing factors to asthma control. There is no evidence about the
relationship among the simultaneously multiple influencing factors, especially in
Thailand. Therefore, the model testing of asthma control in adults with asthma is
absolutely necessary. This study was intended to systematically study to find out
significant factors which helpful for future programs of controlling asthma. The
researcher incorporated the model based on the IFSMT and literature review
synthesis. The influencing factors include illness perception, depression, job stress,
health literacy, asthma self-efficacy, social support, and asthma self-management
behaviors that directly and indirectly affect asthma control among adults with asthma.
The SEM will be tested and interpreted with multiple predictors and dependent

variables in a causal model.



CHAPTERS3
RESEARCHMETHODOLOGY

This chapter focuses on the research methods used to study adults with
asthma. The chapter describes the study’s research design, study setting, population
and sample, research instruments, protection of human rights, data collection, and
data analysis.

Researchdesign

This study used descriptive and model testing design to test the hypothesized
model of asthma control in adults with asthma. The structural equation modeling
[SEM] statistical analysis technique was used to test the hypothesized model to arrive
the final model. A confirmatory approach to the SEM multivariate analysis examined
causal relations among multiple latent variables that had been specified by IFSMT
and literature review. The final model explained the direct and indirect effects among

the latent variables on asthma control.

Study setting

The study’s sample was recruited at asthma and COPD clinics in the
outpatient departments of four tertiary hospitals in eastern Thailand. In 2018, eastern
Thailand had reported the second highest number of deaths from chronic lower
respiratory diseases, after northeastern Thailand (Bureau of Non-Communicable
Disease, 2018). The incidence rate hospital admissions of asthma in eastern Thailand
had increased from 85.79 per 100,000 population in 2016 to 190.11 per 100,000
populations in 2018 (Strategy and Planning Division, Ministry of Public Health, 2016;
2018).

The eastern region of Thailand was set up asthma and COPD clinics in
outpatient departments at the following six tertiary hospitals: Chonburi Hospital,
Prapokklao Hospital, Rayong Hospital, Buddhasothorn Hospital, Abhaiphubejhr
Hospital, and Queen Savang Vadhana Memorial Hospital. The mission of the asthma

and COPD clinics is to improve the care and treatment of people with asthma.
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Treatment follows the guidelines set by the Thai Asthma Council and Association for
the diagnosis and treatment of asthma in Thailand, which is an easy-to-follow,
standardized procedure (TAC, 2019). In addition, physicians, pharmacists, and nurses
working in asthma and COPD clinics had to enroll in workshop training from the Thai
Asthma Council (Chansakhonporn et al., 2013; TAC, 2019).

When receiving treatment at asthma and COPD clinics, patients were
assessed for the severity of their asthma. Before the patients met a physician, nurses
assess them for any underlying disease and their self-care behaviors. If a problem is
detected, nurses advise and engage patients in individual problem-solving activities.
Nurses also advise them about lifestyle modifications that are appropriate. Patients are
assessed for asthma control using a questionnaire and the peak expiratory flow rate
[PEFR] to monitor the progress of asthma. The physician provides treatment
according to the treatment guidelines. A pharmacist gives advice about asthma

medication and evaluates the skills related to nebulizer use (TAC, 2019).

Population and sample

Population

The target population in this study was adults with asthma who were
receiving follow up care at asthma and COPD clinics located in the outpatient
departments at tertiary hospitals in eastern Thailand.

Sample

Eligible participants had been diagnosed with asthma for at least three
months with the following inclusion criteria:

1. Aged 20 to 60 years;

2. Be able to communicate and understand Thai language;

3. No asthma symptoms, such as breathlessness, tight chest, wheezing, and
coughing, that would affect their ability to complete a self-administered
questionnaire;

4. No history of COPD, myocardial infarction, congestive heart failure,

advanced lung carcinoma, or other disability/ conditions that limited movement; and
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5. If the participant had a history of the severe persistent asthma, cognitive
impairment was evaluated based on a score between 3-5of the Mini-Cog (Thai
version) to indicate normal cognitive function and ability to participate.

Sample size

The sample size was calculated using a ratio of five to 10 respondents per
estimated parameter (Hair, Black, Babin, & Anderson, 2010). A sample size of 250 or
500 participants is generally considered sufficient for estimating the SEM model
(Schumacker & Lomax, 2010). The current study used five respondents for each
estimated parameter with a total of 61 free parameters. Therefore, a sample size of at
least 305 participants was considered sufficient. Due to the possibility of dropouts
occurring during any study, an attrition rate is considered. Kristman, Manno, and Cote
(2005) estimated that attrition might account for at least 10% of the sample.
Therefore, the number of participants was set at 336 patients with asthma to account
for total sample size.

Sampling technique

Adults with asthma were recruited by a cluster sampling technique as
follows:

1. The researcher identified the asthma and COPD clinics in the following
six tertiary hospitals in eastern Thailand: Chonburi Hospital, Prapokklao Hospital,
Rayong Hospital, Buddhasothorn Hospital, Abhaiphubejhr Hospital, and Queen
Savang Vadhana Memorial Hospital.

2. The names of four of the six hospitals were drawn using a simple random
sampling technique with aratio of 2: 3, (Neuman, 1991). The four selected hospitals
were the Prapokklao Hospital, Buddhasothorn Hospital, Abhaiphubejhr Hospital, and
Queen Savang Vadhana Memorial Hospital (Figure 3-1).

3. Simple random sampling was used to select 84 eligible participants from
each of the asthma and COPD clinics at the four hospitals. If the first and subsequent
picks did not meet the inclusion criteria, the next number was drawn until 336 adults

with asthma who met the inclusion criteria were selected.
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Instruments

The instruments used in this study are described below.

1. The Mini-Cog

The Mini-Cog evaluates cognitive impairment. Originally developed in
English by Borson, Scanlan, Brush, Vitaliano, and Dokmak (2000), it was translated
into the Thai language by Trongsakul, Lambert, Clark, Wongpakaran, and Cross
(2015). The Mini-Cog is a memory test that involves the recall of three unrelated
items (for a total score of 3) with drawing a very basic free-hand version of the clock
inserted as a distractor for the memory task (for a total score of 2). Its diagnostic value
is independent of education or language. Scores between 0 and 2 indicate possible
impaired cognitive function; scores between 3 and 5 indicate normal cognitive
function. The test takes about three minutes to complete (Borson et al., 2000). The
Mini-Cog (Thai version) has shown acceptable interrater reliability (K =.80, p<.001;
95% CI1 = 0.50-1.00) (Trongsakul et al., 2015).

2. The demographic questionnaire

The demographic questionnaire was developed by the researcher. The
personal data form is comprised of gender, age, religion, marital status, education
level, occupation, average monthly income, sufficiency of income, duration of illness,
co-morbidity, history of visits to emergency rooms or admitted hospitalizations during
the past one year from a severe asthmatic attack, asthma triggers, weight, height, and
peak expiratory flow rate.

3. The brief illness perception questionnaire [Brief 1PQ]

The brief IPQ measures illness perception. Broadbent et al. (2006)
developed the original English version, based on Leventhal's self-regulatory model to
describe the process by which individuals respond to a perceived health threat; it was
translated into the Thai language by Sowattanangoon (2011). The 9-item brief IPQ is
designed to rapidly assess cognitive and emotional representation dimensions. Five
items that are related to cognitive illness representation are consequences, chronology,
personal control, treatment control, and identification. One item assesses illness
coherence. The two items about emotional representation are concern and emotional
responses. The final item is an open question to which participants rank the three

primary causes of their illness (Broadbent et al., 2006); however, this item, was
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omitted from the current study. The instrument uses a single-item scale approach to
assess perceptions on a continuous linear scale. Each of the eight items is scored on an
11-point scale, ranging from 0 to 10. Thus, the total score to measure the degree of
illness perception can range from 0 to 80. Scoring is reversed for items 3, 4, and 7,
which are negative affect statements. Higher scores indicated higher perceived illness
or health threat. Broadbent et al. (2006) evaluated the psychometric properties of the
brief IBQ scale in patients with asthma and other illness. They reported good test-
retest reliability and concurrent validity with relevant measures. The Cronbach’s
alpha coefficient for internal reliability was .91. The brief IPQ (Thai version) that
measured 92 patients with acute coronary syndrome had a Cronbach’s alpha
coefficient for internal reliability of .71 (Thepphawan, Watthnakitkrileart,
Pongthavornkamol, & Dumavibhat, 2011).

4. The hospital anxiety and depression scale-depression subscale [HADS-D]

The HADS-D is a screening tool that can quickly and effectively identify
people that show symptoms of depression. Zigmond and Snaith (1983) developed
the original English version. Nilchaikovit et al., (1996) translated it into the Thai
language to assess the emotional state of non-psychiatric individuals with physical
disease receiving outpatient hospital care. The HADS-D has a total of seven items,
each with a four-point response option that ranges from 0 to 3 points. Total scores can
range from O to 21 with a score of 10 or more points indicative of depression
(Nilchaikovit et al., 1996; Zigmond & Snaith, 1983). For the current study, scores
were divided into three categories to determine the status of depression: Normal
(scores = 0 to 7), Borderline abnormal (scores = 8 to 10), and abnormal (scores =11
to 21). Labor et al. (2017) used the HADS-D to study the influences of depression on
disease control in adults with asthma; the Cronbach’s alpha coefficient for internal
reliability was .89.

5. The job stress scale [JSS]

The JSS measures job stress. Parker and DeCoittis (1983) developed the JSS
in English; it was translated into the Thai language by Jampong (2016). The 13-item
JSS has two dimensions: Time pressure (8-items) and job-related anxiety (5-items).
Each item has a five-point Likert response option that range from 1 (strongly

disagree) to 5 (strongly agree). A total score of job stress can range from 13 to 65.
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Higher scores indicate a higher degree of job stress. Parker and DeCoittis (1983)
evaluated the psychometric properties of the JSS in managers of a large restaurant.
They reported the Cronbach’s alpha had satisfactory internal consistency of time
pressure and job-related anxiety scores of .87 and .74, respectively. Jampong (2016)
used the JSS (Thai version) to study the job stress in the general population; the
Cronbach’s alpha coefficient for internal reliability of instrument was 0.95.

6. The functional, communicative, and critical health literacy scale [FCCHL
scale]

The FCCHL scale measures health literacy in people with a chronic disease.
The original English version was developed by Ishikawa, Takeuchi, and Yano (2008)
using a model of health literacy based on Nutbeam. They studied health literacy in
people with diabetes in outpatient departments. The FCCHL scale was translated into
the Thai language by Maneesriwongul (2012). The 14-item FCCHL scale has three
dimensions: Functional health literacy (5 items), communicative health literacy
(5 items), and critical health literacy (4 items). Each item has a four-point response
option that ranges from 1 (never) to 4 (often), with a total score ranging from 14 to
56. Higher scores indicate a higher degree of health literacy (Ishikawa et al., 2008).
The three dimensions of the original FCCHL scale had satisfactory Cronbach’s alpha
coefficients: Functional, communicative and critical health literacy and total health
literacy scores of .84, .77, .65, and .78, respectively (Ishikawa et al., 2008). Wannapo,
Kunsongkeit, and Duangpaeng (2018) used the FCCHL scale (Thai version) to study
the health literacy in patients with acute myocardial Infarction; the Cronbach’s alpha
coefficient for internal reliability of instrument was 0.82.

7. The asthma self-efficacy questionnaire

The Self-efficacy subscale of the knowledge, attitude, and self-efficacy
asthma questionnaire [KASE-AQ] measures self-efficacy (Wigal et al., 1993). The
researcher for the current study and colleagues translated the subscale into the Thai
language to measure the confidence of adults in managing their asthma. Each of the
20 items has a five-point response option from 1 (false) to 5 (true). Total scores can
range from 20 to I00. Higher scores indicate more confidence in managing asthma
(Wigal et al., 1993). Wigal et al. (1993) reported test-retest reliability in 30 male and

female adults with asthma before and three months after educational intervention
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(Pearson r = 0.85, p <.001); the Cronbach’s alpha coefficient was .89 for the self-
efficacy subscale (Wigal et al., 1993).

8. The multidimensional scale of perceived social support [MSPSS]

The MSPSS measures social support. Zimet et al. (1988) developed the
original English version. It was translated into the Thai language by Wongpakaran
et al,, (2011) then revised by Wongpakaran, Wongpakaran, Sirirak, Arunpongpaisal,
and Zimet (2018). The revised Thai version of the MSPSS [r-T-MSPSS] was tested
for its psychometric properties in both clinical and non-clinical samples.
Confirmatory factor analysis on the r-T-MSPSS showed improved psychometric
properties. The 12-item r-T-MSPSS has three dimensions: Family (4 items), friends
(4 items), and significant others (4 items). Each item is on a 7-point Likert-type scale
from 1 (very strongly disagree) to 7 (very strongly agree). Total scores can range from
12 to 84 with higher scores indicating a higher perception of social support (Zimet et
al., 1988). Wongpakaran etal. (2011) used the r-T-MSPSS in medical students from
Chiang Mai University to evaluate the scale’s internal consistency. The Cronbach
alpha coefficients were 0.91 for the total scores; for the three dimensions, family,
friends, and significant others, the coefficients were .88, .91, and .92 respectively.
Boonsin, Deenan and Wacharasin (2021) use r-t-MSPSS to collect data about
perceived social support of family caregiving for survivors of stroke. They reported a
Cronbach’s alpha coefficient for internal reliability of .88.

9. The asthma self~-management behavior instrument [AsSCPI]

The AsSCPI measures asthma self-management behavior in adolescents
with asthma in public health contexts. Originally developed in English by Fitzpatrick
and Frey (1993), it was translated into the Thail language by Preechawong (2004).
The 22-item AsSCPI has four dimensions: Symptom management (12 items), medical
management (6 items), environment control (3 items), and overall (1 item). Each item
has a response option ranging from 0 (never) to 10 (always), representing the
frequency that respondents perform the behaviors (Preechawong, 2004). Total scores
can range from 0 to 220 with higher scores indicating that asthma management
behaviors are performed more consistently.

Because the AsSCPI was used to measure self-management behaviors in

adolescents, the researcher needed to adjust some of the wording to be more
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appropriate for adults with asthma, keeping the content and purpose of the questions
the same. For example, the words father, mother, and teacher were changed to
husband, wife, daughter or son, and colleagues in item 6. Similarly, the wording for
after school was changed to after work in item 11. Fitzpatrick and Frey (1993)
reported an internal consistency of .85 and test-retest reliability of .62. In Thailand,
Preechawong (2004) used the back-translation method to create the ASSCPI (Thai
version) and measure self-management behavior in Thai asthmatic adolescents. The
Cronbach’s alpha coefficient for internal reliability was .90.

10. The asthma control questionnaire [ACQ]

The ACQ measures asthma control. Originally developed in English by
Juniper et al. (1999), the Thai language version was made available from the Mapi
Research Institute (Lyon, France). The 6-item version of ACQ has three dimensions:
Daytime and nighttime symptoms (4 items), activity limitation (1 item), and rescue
bronchodilator use (1 item). Each item has a seven-point response option from 0 (no
impairment) to 6 (maximum impairment). Averaged total scores range from 0 to 6
with lower scores indicating that adults had greater asthma control and higher scores
indicating they had poorer asthma control (Juniper etal., 1999). Mean scores were
divided into three categories for this study to determine the level of asthma control:
well controlled (< 0.75), partially controlled (> 0.75 but < 1.5), and poor controlled
(> 1.5) (Juniper et al., 2006). Juniper et al. (2006) used the 6-item ACQ in 1,323

adults with asthma; the Cronbach’s alpha coefficient was 0.98.

Quality of measurements
1. Validity

1.1 Translation process

The self-efficacy subscale of the KASE-AQ original version was
developed in English. After obtaining permission from the developer, the researcher
translated it into Thai using Brislin back-translation method to ensure the validity
(Brislin, 1986). The translation process follows the given procedure. The original
English version was translated into Thai language by the first bilingual translator,
native Thai speaker, with a background in adult nursing. The Thai version accurately

conveys the contents of the original instrument by providing precise meanings and
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statements. The content equivalence conveys the main ideas of the original English
version. The Thai version was translated independently back into the English
language by a second bilingual translator who works in nursing and who had not seen
the original English version. Finally, all three bilingual experts, with experience in
adult nursing, checked the content validity and appropriateness of language by
comparing three versions, including the original English, Thai, and back-translated
versions. They compared the items based on cultural acceptability, grammar, and
structural coherence. Any discrepancies between the original English and the back-
translated version were examined for revision in the Thai version until the back-
translated version was equivalent to original English. The three-expert panel worked
until they reached consensus that the Thai version was equivalent to the original
version.

1.2 Content validity

The content validity of the following seven instruments has been
documented in studies during their development and also tested in Thai populations:
The Brief-1PQ, the HADS-D, the JSS, the FCCHL scale, the MSPSS, the AsSCPI,
and the ACQ. They possess acceptable content validity and, therefore, the researcher
did not re-validate in the current study.

The English self-efficacy subscale of the KASE-AQ was translated into
the Thai language by five experts who are bilingual in both languages and are familiar
with the adult nursing material. The content validity and cultural comparability were
ensured during the back-translation process.

2. Reliability

A pilot study was conducted to evaluate the reliability of eight instruments
with 30 participants who had similarities to the study’s sample at Prapokklao
Hospital, but they were not included in the actual study. Internal consistency for the
eight instruments was acceptable in the study’s sample. The internal consistency

reliability was presented in Table 3-1.
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Table 3-1 Reliability of study instruments

) _ Number Cronbach’s alpha
Questionnaire

of items Pilot study Current study

The Brief lllness Perception Questionnaire

[Brief 1PQ]

The Hospital Anxiety and Depression Scale-

Depression subscale [HADS-D]

The Job Stress Scale [JSS] 13 .86 91
The functional, communicative, and critical

health literacy scale [FCCHL scale]

8 .83 .87

.85 75

The Self-efficacy subscale of the
Knowledge, Attitude, and Self-efficacy 20 .88 .94
Asthma Questionnaire [KASE-AQ]

The multidimensional scale of perceived

_ 12 90 92
social support [MSPSS]
The Asthma Self-Management Behavior
22 .90 92
Instrument [AsSCPI]
The asthma control questionnaire [ACQ] 6 .86 .85

Protection of human rights

The study received approval from the institutional review board [IRB] of
Burapha University (G-HS 027/2563) and the Committee of Rights for Human
Research of Prapokklao Hospital (CTIREC-058), Buddhasothorn Hospital (BSH-IRB
038/2563), Abhaiphubejhr Hospital (IRB-BHUBEJHR-163), and Queen Savang
Vadhana Memorial Hospital (IRB 081/2563). After obtaining permission to conduct
the study, the researcher informed participants of the study’s objectives, risks,
benefits, voluntary participation, and confidentiality. Participants were assured that
the study would not affect their quality of care or access to future nursing care.
Participants had the right to refuse to participate at any time during the study. They

were asked to sign consent forms after receiving clear information. All data acquired
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from this study was kept confidential. Their names were assigned a code number to
ensure confidentiality. The results were presented in the form of aggregated data
without mentioning personal or institution identities. Data were used only for this

research and were destroyed after the study’s completion.

Data collection procedures

Data were collected as described below.

1. After obtaining permission from the IRB of Burapha University and the
IRB of hospitals related to this study, the researcher asked for permission to collect
data and contacted directors of the asthma and COPD clinics at the selected hospitals.
The researcher made appointments with the physicians and nurses at asthma and
COPD clinics to inform them about the research objectives and process, and then
asked for their cooperation.

2. The researcher selected two research assistants who were registered
nurses with two or more years’ experience in caring for adults with asthma. The two
research assistants received the following training:

2.1 The researcher described the research procedures, inclusion criteria
of participant eligibility, instruments to be used, and data collection process, including
human rights protection.

2.2 Initially, the research assistants observed the researcher collecting
data. Any misunderstandings about data collection procedures were discussed and
reviewed.

2.3 The research assistants practiced collecting data under the
supervision of the researcher until they could collect data independently.

3. The researcher contacted the head nurse of asthma and COPD clinics at
the appropriate time for collecting data after the research permission was granted. The
researcher and research assistants collected all data and selected participants who met
the inclusion criteria based on their medical records and interest to be a participant.

4. The researcher and research assistants introduced themselves to the
eligible participants in each hospital setting and explained the research purpose, study
process, and its risks and benefits. Informed consent was signed if they agreed to

participate.
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5. The participants completed the self-administered questionnaire and
instruments in a private place before meeting the physician. If participants had an
eyesight problem or it was inconvenient for them to read the items, the researcher and
research assistants would read the items to them. Data collection took approximately
45 to 60 minutes to complete at a private room in the outpatient unit of each hospital.

6. The participants could ask any question during the process. If the
participants did not allow the data collection process to continue, the research was
discontinued, and they were withdrawn from the study.

7. During data collection, if the participants displayed physical or emotional
symptoms, such as wheezing, stress, or not being ready to answer, the researcher and
research assistants stopped and arranged for the participants to rest in a provided
location. The researcher and research assistants were prepared to encourage the
participants to take deep breaths and ensure their rescue inhaler was used correctly
until they recuperated. If the symptoms did not improve, the researcher and research
assistants would inform the physician. However, no participant experienced
symptoms or wished to leave the study. Additionally, 19 participants were at risk of
depression during the data collection. The researcher reported the clinical nurses for
review and referral to qualified physicians for further treatment.

8. After a participant finished, the researcher and research assistants
checked for the completeness of the data. If there were blanks or non-responses, the

researcher/ assistants encouraged the participants to complete all missing items.

Data analysis

The following data analytical procedures were conducted using IBM®
SPSS® version 23 and the AMOS® version 23 statistical software programs. The
procedures for data analyses are described below.

1. The demographic characteristics of the sample were analyzed using
descriptive statistics, including the variables’ means, standard deviations, frequencies,
percentages, ranges, and distributions.

2. The assumptions underlying the structural equation model analysis were
evaluated, including normality of distributions, linearity of relationships, homogeneity

of variance, and multicollinearity.
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3. The relationships in the hypothesized model, both direct and indirect on
asthma control were examined for structural equation modeling by using the Analysis
of Moment Structure [AMOS] statistical software program. The statistical

significance level was set throughout the analyses at p <.05.



CHAPTERA4
RESULTS

This chapter explains the results in the research study’s data analysis.
The results of the dissertation research are presented in four sections. The first section
describes the participants' characteristics. The second section gives the results of
testing the multivariate analysis statistical assumptions of the data that underlie the
structural equation model. The third section describes model testing and model

modification. The last section presents the research hypotheses testing.

Participants’ characteristics

A total of 336 adults with asthma were recruited from the asthma and COPD
clinics at four hospital outpatient departments. Their demographic characteristics are
shown in Table 4-1. Most of the participants were female (72.0%). Their mean age
was 45.7 years (SD =9.11), ranging from 20 to 59 years. Less than half of the
participants were in the 40 to 49 years age group (41.1%). Most of them were
Buddhist (89.6%) and married (61.3%). Most of the participants had completed
primary school (37.5%) or high school (31.5%). About one-fourth of the participants
(25.6 %) were factory workers or machine operators, 15.8% were service workers,
and 15.2% were laborers. Although over one-third of the participants (35.1%)
indicated they had a monthly family income between 10,001-20,000 Thai baht, and
half (50.3%) reported it was insufficient.

The average time since their asthma diagnosis was 10.48 years (SD = 8.78);
most of the participants had an asthma diagnosis between 1 to 10 years (53.3 %).
More than half of the participants (60.4%) had a comorbidity, including hypertension
(29.2%), dyslipidemia (25.6%), diabetes mellitus (16.1 %), rhinitis or chronic sinusitis
(14.3), gastroesophageal reflux disease (13.9%), or other (8.6%). Almost two-thirds of
the participants had not been admitted to an emergency department or hospitalized for
asthma at least once in the past year (63.1%). More than half of the participants
(58.9%) had dust and particles in the air as an asthma trigger that they were exposed

to daily life. The mean percentage of predicted peak expiratory flow rate of
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the 60.1 to 79.9 moderate persistent group classification, while 28.3% of them were in

the >80 mild persistent or intermittent group. The remaining participants (24.7%)

were classified as severe persistent. The mean body mass index (BMI) of participants
was 26.51 (SD = 4.76). More than half of the participants (58.3%) were classified as

either overweight (44.0%) or obese (14.3%).

Table 4-1 Demographic characteristics of the adults with asthma (n = 336)

Demographic characteristics n %
Gender

Female 242 72.0

Male 94 28.0
Age (years) (M =45.70, SD = 9.11)

20-29 years old 26 7.7

30-39 years old 50 14.9

40-49 years old 138 41.1

50-59 years old 122 36.3
Religion

Buddhist 301 89.6

Muslim 26 7.7

Christian 9 2.7
Marital status

Married 206 61.3

Single 74 22.0

Divorced/ separated/ widowed 56 16.7
Education level

Primary school 126 375

High school 106 31.5

Diploma 48 14.3

Bachelor’s degree or higher 56 16.7
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Demographic characteristics n %
Occupation
Legislators/ senior officials/ managers 20 6.0
Professionals/ teacher/ instructor 13 3.9
Clerk/ administrative officer/ office worker 31 9.2
Businessman/ Merchant 42 12.5
Service worker/ salesperson/ housekeeper 53 15.8
Factory worker/ machine operator 86 25.6
Farmer/ fisherman/ herdsman 40 11.9
Laborer o1 15.2
Family income (Thai baht per month) (M =17,726.43, SD = 12,914.98)
<10,000 99 29.5
10,001-20,000 118 35.1
20,001-30,000 51 15.2
30,001-40,000 36 10.7
> 40,000 32 9.5
Sufficiency of income
Insufficient income 169 50.3
Sufficient income with savings 78 23.2
Sufficient income but with no savings 89 26.5
Years since asthma diagnosis (M = 10.48, SD = 8.78)
<1 year 20 6.0
1-10 years 179 53.3
11-20 years 65 19.3
> 20 years 72 21.4
Comorbidity condition
Yes 203 60.4
No 133 39.6
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Demographic characteristics n

%

Comorbidities (more than one answer)

Hypertension 98
Dyslipidemia 86
Diabetes mellitus 54
Rhinitis/ chronic sinusitis 48
Gastroesophageal reflux disease 44
Other (e.g. rheumatoid arthritis, gastritis, 29

thyroid, gout, cancer, other)

29.2
25.6
16.1
14.3
13.9
8.6

The past one year, being admitted to an emergency department/ hospitalized for

asthma
No 212
Yes 124
BMI (M = 26.51, SD = 4.76)
<185 19
18.5-24.9 121
25.0-29.9 148
>30 48
Asthma triggers
Dust and particles in the air 198
Pets 67
Cigarette smoke 44
Foods 28
Other (e.g. fumes, odors, chemicals, exercise, 169

weather, emotion, other)

63.1
36.9

X7
36.0
44.0
14.3

58.9
19.9
13.1
8.3
50.3

The percent of predicted peak expiratory flow rate (M =69.25, SD = 25.85)

< 60% (Severe persistent) 83
60.1-79.9% (Moderate persistent) 158
> 80% (Intermittent asthma or mild persistent) 95

24.7
47.0
28.3
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Table 4-2 displays the frequency and percentage of depression and asthma
control of the participants. Depression was evaluated by the sum score of the hospital
anxiety and depression scale-Depression subscale [HADS-D] that determined the
status of depression. Most of the participants had normal or no depression (94.3%).
Asthma control was evaluated by the mean score of the asthma control questionnaire
[ACQ] that determined the level of asthma control. More than half of the participants
had poor controlled (50.7%) and partially controlled (23.8%) asthma. Therefore, only
19% of the participants would be classified as having well asthma control.

Table 4-2 Frequency and percentage of depression and asthma control of the
participants (n = 336)

Characteristics n %
Depression
Normal 317 94.3
Borderline abnormal 17 5.1
Abnormal 2 0.6
Asthma control
Well controlled 64 19.0
Partially controlled 80 23.8
Poor controlled 192 57.1

Table 4-3 displays the descriptive statistics of all variables in the asthma
control model. Adults with asthma had an illness perception’s total score that ranged
from 0 to 67 (M = 32.92, SD = 12.36), job stress’s total score ranged from 13 to 65
(M =34.63, SD = 10.58), health literacy’s total score ranged from 16 -56 (M = 49.96,
SD = 7.23), asthma self-efficacy’s total score ranged from 27 to 100 (M = 73.32,

SD =12.69), and social support’s total score ranged from 12 to 84 (M = 64.20,

SD =11.72). The total score for asthma self-management behaviors ranged from 32 to
206 (M =118.60, SD = 33.22), that included four subscale scores: symptom
management, medical management, environment control, and overall. The actual

score of symptom management ranged from 13to 112 (M = 62.18, SD = 19.50),
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medical management ranged from 5 to 57 (M = 32.43, SD = 5.13), environment
control ranged from 5 to 30 (M = 17.67, SD = 10.47), and ), overall ranged from O to

10 (M =6.33, SD = 2.05). On average, they were not depression (M = 3.56,

SD = 2.46), but had poor asthma control (M = 1.59, SD = 0.97).

Table 4-3 Descriptive statistics of study variables (n = 336)

Variables . 5 M SD Level
Range Range
lliness perception! 0-80 0-67 3292 1236 -
Depression? 0-21 0-14 3.56 246 Normal
Job stress? 13-65 13-65 34.63 10.58 -
Health literacy* 14-56  16-56 4196 7.29 -
Asthma self-efficacy? 20-100 27-100 73.32 12.69 -
Social support® 12-84 12-84 6420 11.72 -
Asthma self-management behaviors”  0-220 32-206 118.60 33.22 -
Symptom management 0-120 13-112 62.18 19.50
Medical management 0-60 5-57 3243 5.13
Environment control 0-30 5-30 17.67 10.47
Owerall 0-10  0-10 6.33 2.05
Asthma control® 0-6 0-417 159 0.97 Poor control
Daytime and nighttime symptoms 0-6 0-5 1.68 1.08
Activity limitation 0-6 0-6 1.76 143
Rescue bronchodilator use 0-6 0-4 1.06 084

1 The Briefliness Perception Questionnaire [Brief IPQ], ? The Hospital Anxiety and Depression Scale-Depression subscale
[HADS-D], ® TheJob Stress Scale [JSS], * T he Functional, Communicative, and Critical Health Literacy Scale [FCCHL scale],
5T he Self-efficacy subscale of the Knowledge, Attitude, and Self-efficacy AsthmaQuestionnaire [KASE-AQ], ® The

multidimensional scale of perceived social support [MSPSS], 7 The Asthma Self-Management Behavior Instrument [AsSCP1],

8T he asthma control questionnaire [ACQ]

Note: The instruments were the Thai versions.
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Statistical assumption tests for the SEM analysis

Before testing the multivariate SEM model, statistical assumptions were
checked for outliers, normality, linearity, and multicollinearity (Hair et al., 2010).
Assessing diagnostic tests helps reduce potential distortions and biases in the results
that would affect parameter estimates for model testing (Schumacker & Lomax,
2010).

In the first step, univariate outliers were checked by examining cases with
extreme value or high standardized scores (z-scores of > 3.29 or < -3.29) on one or
more variables (Tabachnick & Fidell, 2013). Six variables had univariate ouitliers:
depression (#96, 144), health literacy (#25, 32), asthma self-efficacy (#31), and social
support (#108). The diagnostic method was assessed by examining the multivariate
outliers with the Mahalanobis’ distance that measures the chi-square distribution for
each case. A range with a probability value of the chi-square statistic < .001 was
considered an outlier (Tabachnick & Fidell, 2013). There were three outliers (#25, 96,
and 108) based on the Mahalanobis’ distance. All other outliers had been detected in
the univariate analyses. In total, six participants were eliminated from further analysis,
leaving 330 participants to test for multivariate normal distribution, linearity, and
multicollinearity.

Multivariate normality was tested by examining skewness and kurtosis
(Tabachnick & Fidell, 2013). Asymmetric distribution of skewness and peakedness
of kurtosis was zero, and the critical ratios were between -1.96 and 1.96, indicating a
normal distribution (Hair etal., 2010; Tabachnick & Fidell, 2013). The findings
indicated the job stress, asthma self-efficacy, asthma self-management behaviors, and
asthma control met both criteria of normal distribution. The other four variables did
not meet the requirements. Hair, Black, Babin, and Anderson (2019) indicate that a
problem exists if the skewness index is extremely skewed (value > 3) and kurtosis
index is > 10. Absolute values of the kurtosis index > 20 indicate a more serious
problem. No problems with extreme skewness and kurtosis were detected for the eight
variables, indicating they met the assumptions of normal distributions. Pearson’s
correlation coefficients reflected linear relationships between the variables (Table
4-4),
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Multicollinearity was evaluated using tolerance values, variance inflation
factors [VIF], and Pearson’s correlation coefficients between variables (Table 4-4).
Correlation coefficients between the predictors ranged from -.60 to .50, indicating no
high correlations were detected (> .90). The tolerance values ranged from .44 to .86,
while the VIF values were between 1.17 and 2.29. Tolerance values should be > .20
and VIFs should be < 4. As a result, there was no indication of multicollinearity

among the research variables.

Table 4-4 Correlation matrix of study variables (n = 330)

Variables 1 2 3 4 5 6 7
1. lliness perceptiont

2. Depression? 2234

3. Job stress® 09  .35%*

4. Health literacy* 00 -.18** -26**

5. Asthma self-efficacy® - 12% - 20%% - 24%%  DgF*

6. Social support® A8** - 48*F* - 26%*  28**F  38**

7. Asthma self- A6** -.60** -28*%* 23*%*  36** .50**

management behaviors’
8. Asthma control® - 12*%  AB*F* A44%* - 1T7F* - 20%F - 367 -.54%%*

*p < .05, **p < .01

! The Briefiness Perception Questionnaire [Brief IPQ], 2 The Hospital Anxiety and Depression Scale-Depression subscale
[HADS-D], ® TheJob Stress Scale [JSS], * T he Functional, Communicative, and Critical Health Literacy Scale [FCCHL scale],
5T he Self-efficacy subscale of the Knowledge, Attitude, and Self-efficacy AsthmaQuestionnaire [KASE-AQ], ® The

multidimensional scale of perceived social support [MSPSS], 7 The Asthma Self-Management Behavior Instrument [AsSCP1],
8T he asthma control questionnaire [ACQ]

Results of model testing

This study used the analysis of moment structure [AMOS] statistical
software program to examine how the hypothesized model fit with the sample data.
An important preceding step in the analysis of SEM is to test first the reliability of the

measurements before making any attempt to evaluate the structural model.
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Measurement model

The researcher used confirmatory factor analysis [CFA] technique to
examine measurement models of eight variables, including Measuring illness
perception, depression, job stress, health literacy, asthma self-efficacy, social support,
asthma self-management behaviors, and asthma control. The results show that these
variables were a good construct. Each measurement model was also examined for

internal consistency using Cronbach’s alpha (Table 4-5).
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Results of the hypothesized model testing

After CFA procedures were tested, the next step was to analyze relation
latent variables in the model. The results showed the extent to which a hypothesized
model fits to sample data (Byrne, 2013) by model-fit indices (Schumacker & Lomax,
2010). The fit indicator included a minimum chi-square value [CMIN] should be non-
significant (p >.05), and the CMIN divided in degrees of freedom [CMIN/df] should
be < 2. The goodness-of-fit index [GFI] should be between .90 to 1.00 and the
adjusted goodness-of-fit index [AGFI] between .90 to 1.00. The normed fit index
[NFI] should be between .90to 1.00 and the comparative fit index [CFI] between .95
to 1.00. The root square error of approximation [RMSEA] should be < .05
(Schumacker & Lomax, 2010; Tabachnick & Fidell, 2013).

In this study, the hypothesized model consisted of four exogenous latent
variables (illness perception, depression, job stress, and health literacy) and four
endogenous latent variables (asthma self-efficacy, social support, asthma self-
management behaviors, and asthma control). However, the results showed that
hypothesized model testing did not fit the data well. The initial results of the
hypothesized model testing showed that the CMIN was 293.57 (p < .001, df = 132),
CMIN/df was 2.22, GFI was .92, AGFI was .86, NFI was .89, CFI was .94, and
RMSEA was .06 as presented in Figure 4-7.

The relationship between the latent variables indicated the parameter
estimates were statistically significant (p <.05). The initial results of model testing
showed that 10 parameter estimates had significant paths (Figure 4-1). Parameter
estimates showed significant effects between the following exogenous and
endogenous Vvariables. Asthma self-management behaviors had a negative direct effect
on asthma control ( =-.59, p <.001). Job stress had a positive direct effect on asthma
control (B = .33, p <.001). In addition, job stress had a negative direct effect on
asthma self-management behaviors (B =-.16, p <.01). Health literacy had a positive
direct effect on asthma self-efficacy (B = .35, p <.001). lliness perception had a
negative direct effect on asthma self-efficacy (B =-.15, p <.05) and a positive direct
effect on asthma self-management behaviors (B = .49, p <.001). Depression had a
negative direct effect on both social support (B =-.52, p <.001) and asthma self-

management behaviors (B = -.31, p <.001). Both social support and asthma self-
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efficacy had positive direct effects on asthma self-management behaviors (B = .19,

p <.001; B =.26, p <.001, respectively). However, the parameter estimates from
health literacy, illness perception, depression, asthma self-efficacy and social support
to asthma control were not significant (f =.09, p> .05, f =.14, p> .05, § = .07,
p>.05,B=.01,p>.05 and B =-.01, p > .05, respectively). Also, the parameter
estimates from health literacy to asthma self-management behavior was not
significant (B =.01, p > .05).

Parameter estimates showed significant indirect effects between the
following exogenous and endogenous variables (Table 4-6). lliness perception had an
indirect effect on asthma control (B = -.27, p <.001) through asthma self-efficacy and
asthma self-management behaviors. Depression had an indirect effect on asthma
control (B = .25, p <.001) through asthma social support and asthma self-management
behaviors. Job stress had an indirect effect on asthma control (f = .09, p <.01)
through asthma self-management behaviors. Asthma self-efficacy had an indirect
effect on asthma control (B = -.15, p <.001) through asthma self-management
behaviors. In addition, social support had an indirect effect on asthma control
(B =-.12, p <.01) through asthma self-management behaviors. However, health
literacy did not have a significant indirect effect on asthma control (f =-.05, p >.05)
through asthma self-efficacy nor asthma self-management behaviors.

Table 4-5 presents the total effects of variables on asthma control. Asthma
self-management behaviors had the strongest total direct effect on asthma control
(B =-.59, p <.001; Table 4-6). The negative total effects on asthma control were
illness perception (B =-.13, p <.05) and asthma self-efficacy (B =-.14,p <.01).

The positive total effects on asthma control were job stress (B = .42, p <.01) and
depression (B =.32, p <.001). The path directions that had a significant impact on
asthma control in adults with asthma accounted for 54 % of the total variance

(R?2 = .54).
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Figure 4-1 The hypothesized model of asthma control in adult persons with asthma
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Model modification

The hypothesized model did not fit the data well. Consequently, the
hypothesized model was modified by considering the conceptual and modification
indices. Model trimming was used by deleting six parameters with low standardized
factor loadings and non-significant parameters, including two paths from health
literacy to asthma self~-management behaviors and asthma control, one path from
illness perception to asthma control, one path from depression to asthma control, one
path from asthma self-efficacy to asthma control, and one path from social support to
asthma control. The modification indices suggested adding paths between the
following variables: A path from health literacy to social support and a path from
social support to asthma self-efficacy.

The results of the modified model improved the goodness-of-fit indices: The
CMIN was equal to 239.57 (p <.001, df = 136); CMIN/df was 1.76; GFI was .93;
AGFI was .91; NFI was .91; CFl was .96; and RMSEA was .048. The modified model
fit the data well. Goodness-of-fit indices between the hypothesized model and the
modified model met the acceptable levels (Table 4-7).

Table 4-7 A comparison of hypothesized model and modified model (n = 330)

Model fit Acceptable Hypothesized Modified
criterion levels model model
CMIN p>.05 2> =293.57 2 =239.57
p <.001 (df =132) p<.001 (df = 136)

CMIN/ df <2 2.22 1.76

GFI .90-1.00 92 93

AGFI .90-1.00 .86 91

NFI .90-1.00 .90 91

CFlI >.95 94 .96

RMSEA <.05 .06 .048
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In the modified model of asthma control in adults with asthma, the results of
model testing showed that 12 parameter estimates had statistically significant direct
paths (Figure 4-2). Asthma self-management behaviors had a negative direct effect on
asthma control (B =-.53, p <.001). Job stress had a positive direct effect on asthma
control (B = .33, p <.001). Job stress also had a negative direct effect on asthma self-
management behaviors (8 = -.15, p <.01). Health literacy had a positive direct effect
on both asthma self-efficacy (p =.18, p <.01) and social support (p =.26, p <.001).
lliness perception had a negative direct effect on asthma self-efficacy (p = -.22,

p <.001) and a positive direct effect on asthma self-management behaviors (B = .47,
p <.001). Depression had a negative direct effect on both social support (§ = -.47,

p <.001) and asthma self-management behaviors (B =-.30, p <.001). Social support
had a positive direct effect on both asthma efficacy (B = .39, p <.001) and asthma
self-management behaviors (B =.19, p <.01). In addition, asthma self-efficacy had a
positive direct effect on asthma self-management behaviors (§ = .24, p <.001).

lliness perception had an indirect effect on asthma control (B =-.22,

p <.001) through asthma self-efficacy and asthma self-management behaviors (Table
4-8). Depression had an indirect effect on asthma control (B = .23, p <.001) through
asthma social support and asthma self-management behaviors. Job stress had an
indirect effect on asthma control (B = .08, p <.01) through asthma self-management
behaviors. Health literacy had an indirect effect on asthma control (f =-.06, p <.001)
through asthma self-efficacy and social support. Asthma self-efficacy had an indirect
effect on asthma control (B =-.13, p <.001) through asthma self-management
behaviors. In addition, social support had an indirect effect on asthma control

(B = -.15, p < .01) through asthma self-efficacy and asthma self-management
behaviors.

Table 4-8 displays that asthma self-management behaviors had the strongest
total effect on asthma control (B =-.53, p <.001). The negative total effects on asthma
control were illness perception (B =-.22, p <.001), health literacy (B =-.06, p <.001),
and asthma self-efficacy (B =-.13,p <.001). Furthermore, the positive total effects on
asthma control were job stress (B = .45, p < .01), and depression (B =.23, p <.001).
The paths that had an impact on asthma control in adults with asthma accounted for
54% of the total variance (R? = .54).
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Figure 4-2 The final model of asthma control adult persons with asthma
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In summary, the final model of asthma control among adults with asthma
was influenced by illness perception, depression, job stress, health literacy, asthma
self-efficacy, social support, and asthma self-management behaviors. Evaluations of
goodness of fit in the final model fit met all acceptable criteria and all path
coefficients were statistically significant. The explained variance (R?) was 54% in the

final model.



CHAPTERS
CONCLUSION AND DISCUSSION

This chapter is comprised of three parts. The first part presents the summary
of the study. The second part is a discussion of the research findings and a conclusion.
The last part suggests the implications for nursing, limitations of the study, and

recommendations for future research.

Summary of the study

The study’s objective was to develop and test the causal relationships
between predictors and asthma control in adults with asthma. This study used a cross-
sectional design to test a hypothesized model. A cluster sampling technique was used
to recruit participants at asthma and COPD clinics in four tertiary hospitals in eastern
Thailand. Three hundred and thirty-six participants were recruited based on the
following inclusion criteria: 1) adults with asthma who were 20 to 60 years; 2)
communicate and understand the Thai language; 3) no asthma symptoms that affect
their ability to complete a self-administered questionnaire; 4) absence of COPD, heart
disease, a disablility, or conditions that limited movement; and 5) no cognitive
impairment. Nine instruments were used to collect data: A demographic
questionnaire, the brief illness perception questionnaire, the Depression subscale of
the hospital anxiety and depression scale, the Job Stress Scale, the functional,
communicative, and critical health literacy scale, the Self-efficacy subscale of the
Knowledge, Attitude, and Self-efficacy Asthma Questionnaire [KASE-AQ], the
multidimensional scale of perceived social support, the Asthma Self-Management
Behavior Instrument, and The asthma control questionnaire. All instruments were
Thai versions. The researcher back-translated the Self-efficacy subscale of the KASE-
AQ from the original English into the Thai language. The istruments’ Cronbach’s
alpha coefficients ranged from .75 to .94.

The majority of adults with asthma were female (72.0%) with a mean age of
45.7 years (SD =9.11). More than half were in the middle adult group (77.4%),
married (61.3%), and 89.6% were Buddhist. Most participants had completed primary
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school (37.5%) or high school (31.5%). Most of them had occupation related to labor
(52.7%). Half had insufficient income (50.3%), and about a third had monthly family
incomes between 10,001-20,000 Thai baht (35.1%). Over half (53.3%) of the adults
with asthma had their diagnosis between 1 to 10 years; the mean length of time of
asthma diagnosis was 10.48 years (SD = 8.78). More than half of the participants
(60.4%) had comorbidity conditions, such as hypertension (29.2%), dyslipidemia
(25.6%), diabetes mellitus (16.1%), or other. Most of them (71.7%) were in the
moderate and severe persistent group, 36.9% had ever admit to an emergency
department or hospitalized for asthma at least once in the past year, and 58.9% had
dust and particles in the air as an asthma trigger. More than half of the participants
(58.3%) were either overweight or obese.

The results of model testing found that the hypothesized model of adults
with asthma did not fit the data well. After modification, the final model showed that
job stress and asthma self-management behaviors had statistically significant direct
effects on asthma control (B = .37 and p = -.53, respectively). lliness perception,
depression, job stress, asthma self-efficacy, and social support had significant indirect
effects on asthma control through asthma self~management behaviors (B = -.25,
B=.16,p=.08, p =-.13,and B =-.10, respectively). Health literacy, illness
perception, and social support had significant indirect effects on asthma control
through asthma self-efficacy and asthma self-management behaviors (f = -.02,

B =.03, and g = .02, respectively). In addition, health literacy and depression had
significant indirect effects on asthma control through social support and asthma self-
management behaviors (B = -.03and 3 = -.05, respectively). The statistically
significant variables explained 54% of the total variance of the model for asthma
control in adults with asthma. Goodness-of-fit indices were CMIN = 239.57, df = 136,
p <.001, CMIN/df = 1.76, GFI = .93, AGFI = .91, NFI = .91, CFI = .96, and

RMSEA = .048.

Discussion of the research findings

The results of this study found that the sample reported poor asthma control
(M =1.59, SD =0.97). This may be the result of decreased lung function that caused
the adults to have more severe asthma and difficulty controlling the disease (lrani
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et al,, 2019; Tomisa, Horvath, Santa, Keglevich, & Tamési, 2021). Most of the
participants (71.7%) had moderate or severe persistent peak expiratory flow rate that
indicates lower lung functioning. The participants were between 20-59 years old

(M =45.7, SD = 9.11), and 77.4% of the participants were over 40 years old. Lung
function begins to decline atage 35, leading to a slight increase in breathing
difficulties (Asthma UK and British Lung Foundation Partnership, 2019). The long
length of time since asthma diagnosis (M = 10.48, SD = 8.78) also suggests a
prolonged lung infllkmmation that impairs lung function (Tomisa et al., 2021).

The BMI of the overweight group (M =26.51, SD = 4.76) is another factor
that can increase the inflammatory system in the body and make it difficult to control
asthma (Tomisa et al., 2021, Zaibi et al., 2021). In addition, most of the participants
(60.4%) had co-morbidities. A comorbidity can affect the response to asthma
treatment and worsen the disease’s pathology (Tomisa etal., 2021). This makes it
more difficult to control asthma and increases the risk of exacerbation, especially the
comorbidities related to respiratory, cardiovascular, and metabolic diseases (Su et al.,
2016).

Poor control of asthma may be influenced by a person's education, income,
and occupation. About a third of the participants completed only primary education
and earned an insufficient income (llmarinen, Vahatalo, Tuomisto, Niemeld, &
Kankaanranta, 2021). Many of the participants were employed as workers who had
low job decision latitude or could not modify their work environments to
accommodate their asthma. These are barriers in preventing triggers of asthma
exacerbation (Hartmann et al., 2017). Moreover, more than half of the participants
were female; sex hormones can affect asthma control (Zein & Erzurum, 2015).
Women experience more asthma symptoms than men and use more rescue
medications (Pignataro, Bonini, Forgione, Melandri, & Usmani, 2017; Tomisa et al.,
2021).

Factors influencing asthma control

There were seven factors that influenced asthma control. Results showed
that illness perception, depression, job stress, health literacy, asthma self-efficacy,
social support, asthma self-management behaviors had direct and/or indirect effects

on asthma control. Additionally, there were three factors found to be mediators
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between illness perception, depression, job stress, health literacy, and asthma control
in the modified model, including asthma self-efficacy, social support, and asthma self-
management behaviors.

This model supported the individual and family self~management theory
[IFSMT] (Ryan & Sawin, 2014). The IFSMT guided this study and illustrated how
individuals or family members should respond to achieve personal health goals.
Desirable health status is related to achieving self-management behaviors that are
specific actions taken to manage the condition or maintain a healthy state (Ryan &
Sawin, 2009; 2014). This study established that asthma control in adults with asthma
requires individual and family self-management behaviors and stress-related work.

It also shows factors affecting self-management behaviors to achieve asthma control.
Self-efficacy and social support within the process dimensions emphasize the
facilitation to promote asthma self-management behaviors. In the context dimension,
health literacy, illness perception, and depression all affect an individual's and
family's ability to engage in the self-management process, which directly affects
outcomes. Additionally, Job stress, depression, and illness perceptions also directly
affected the success of asthma self~management behaviors. The researcher discussed
the effect of various factors as follows.

Direct effect on asthma control

Asthma self-management behaviors in adults with asthma had a direct effect
on asthma control ( =-.53, p <.001). Appropriate and continuous asthma self-
management behaviors, related to managing medications, symptoms, and the
environment, are important risk factors controlling future symptoms.

Asthma requires long-term treatment in which controller medications should
be taken daily to curb the underlying inflammation of the lungs (GINA, 2019; Jabeen
et al., 2018). Adults who adhere to their prescribed asthma medication and proper use
of inhaler devices will receive more benefit from treatment, allowing them to control
their asthma (Allegra, Braga, & Dal Negro, 2012; Al-Zahrani et al, 2015; Jabeen et
al., 2018). Those who neglect to monitor asthma symptoms or accept it as a normal
routine may not be able to detect the worsening effects of asthma.

If adults with asthma regularly observe asthma symptoms, they may detect

early symptoms. Asthma symptoms that are not at a severe level may make it easier
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for them to control (GINA, 2019). Asthma control is influenced by environmental
changes that are associated with environmental exposure and viral infections
(Sterling, 2012). Adults with poor asthma control are more likely to experience
symptoms when exposed to environmental triggers. Avoiding them is a self-
management behavior that improves asthma control (De Vries et al., 2005).

The study’s results were consistent with previous research that has shown
that asthma self-management behaviors are significantly related to asthma control.
For example, highly effective self~management behaviors result in better control of
asthma (Ruengkajorn & Kittiwatanapaisan, 2011). Adherence self-management
reduces the frequency and severity of exacerbations in adults with asthma (Kotses &
Creer, 2010). High adherence to medication in adults with asthma results in well-
controlled asthma (Jabeen et al., 2018). Low adherence to inhaled corticosteroids
produces poor asthma control (Clatworthy, Price, Ryan, Haughney, & Horne, 2009).
Administering medications can reduce exposure to triggers, thus improving asthma
control (De Vries et al., 2005). In addition, inappropriately used devices by adults
result in uncontrolled asthma (Al-Zahrani etal., 2015).

Job stress in adults with asthma had a direct effect on asthma control
(B = .37, p <.001). Job stress may increase arousal, rumination, anxiety, and work
pressures that can lead to psychological stress. Job stress may induce airway
inflammation because of the role of altered corticosteroid responsiveness (Vliagoftis,
2014; Kullowatz et al., 2008). Adults with asthma may experience increased severity,
frequency, and duration of asthma symptoms. Additionally, job stress can cause
people to become more sensitive to their usual asthma triggers. It may cause the body
to release stress hormones that prepare for a “fight or flight” response. The body
responds to the stress hormones with shallow and rapid breathing, higher heart rate,
and tense muscles (Asthma UK, 2019; Vliagoftis, 2014). These changes in the normal
breathing pattern can lead to asthma exacerbation. Adults with asthma who work
under constant job stress may smoke or drink alcohol to reduce their anxiety. These
actions can exacerbate their asthma symptoms, indicating the disease is not well
managed (Asthma UK, 2019).

The study’s results were consistent with previous research that has shown

job stress is significantly associated with asthma control. A review of two decades of
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experimental and observational studies indicates there is a causal relationship between
chronic stress, such as job stress, and poor asthma control (Hurwitz, 2003). More
recent studies have shown that adults with asthma who have very stressful or
extremely stressful jobs are twice as likely to have asthma symptoms compared to
those with little or mildly stressful jobs (Eng, Mannetje, Pearce, & Douwes, 2011).
Job stress also correlates with asthma control in that overcommitment is associated
with poor asthma control (Hartmann etal., 2017).

Indirect effecton asthma control

The results of model testing found that illness perception, depression, job
stress, health literacy, asthma self-efficacy, and social support had indirect effects on
asthma control.

Asthma self-efficacy had an indirect effect on asthma control through
asthma self-management behaviors in adult persons with asthma (B = .24, p <.001).
People with self-efficacy have the ability to complete a task. This is an important
predictor of the self-management and control of chronic diseases (Bodenheimer,
Lorig, Holman, & Grumbach, 2002). Self-efficacy gives confidence that people can
overcome barriers in maintaining asthma self-management behaviors. Higher self-
efficacy is associated with lower barrier perceptions and higher asthma outcome
expectations (Rhee et al., 2018). Self-efficacy helps adults with asthma to control
their disease and reduce uncertainty when living with the unpredictable nature of
asthma. If people believe that they have the power and skills to attain certain
outcomes, they will put forth their best effort to achieve it (Capa-Aydin, Uzuntiryaki-
Kondakci, & Ceylandag, 2018). Adults with asthma with high self-efficacy levels
may be more motivated to be involved in asthma prevention and asthma management
activities (Holland, 2014; Talreja et al., 2012). Confidence instills the abilities to
accomplish self-management behaviors; therefore, high self-efficacy in adults with
asthma leads to more effective self-management behaviors for promoting asthma
control. This is consistent with Holland (2014) who reported that self-efficacy in
adults with asthma is associated with seff-management behaviors.

Model testing found that social support had an indirect effect on asthma
control through asthma self-efficacy (B =.18, p <.001) and asthma self-management

behaviors (B =.19, p <.01). A person’s daily activities often involve interactions with
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others in society, whether they are family, friends, or significant others. Social support
is linked to many physical and psychological benefits for people with chronic diseases
(Gallant, 2003). Social support provides adults with asthma encouragement and
empowerment, as well as tangible support, such as receiving advice from those
around them. They may be more confident in dealing with problems caused by
asthma. Holland (2014) found that higher social support was associated with higher
self-efficacy in adults with asthma. Family, friends, or significant others may facilitate
the self-management process in different ways, such as providing occasional advice,
and emotional support. Social support strengthens adults with asthma to implement
sel-management behaviors that reduce risk factors related to asthma attacks, promote
medication adherence, and provide the necessary resources to achieve the goals of
asthma control. Both Sin et al. (2005) and Holland (2014) found that higher social
support is associated with higher asthma self-management behaviors.

The results of model testing found that job stress had an indirect effect on
asthma control through asthma self~-management behaviors (p =-.15, p <.01). Adults
spend much of their time working, leaving less time for other activities. Adults with
asthma may not be able to plan and maintain self~-management behaviors, such as
adhering closely to medication use and observing asthma symptoms. It may often be
more difficult to sel-manage their asthma when they are unable to adjust work to the
asthma conditions they are experiencing. Jobs that are characterized by lower
flexibility or low job decision latitude are barriers to self-manage asthma conditions
(Hartmann et al., 2017). Extreme work anxiety and overcommitment can lead to a
decreased awareness in asthma-related physiological changes and inadequate
avoidance of triggers in the workplace. When immersed in work, adults with asthma
may not be able to manage their acute asthma symptoms properly and promptly.
Those who experience high job stress may feel guilty or reluctant to take time off
from work to keep a doctor's appointment or go to the emergency room when they are
having an exacerbation because they do not want it to impact their work (Heinrichs
et al., 2018). High overcommitment is associated with inadequate trigger avoidance
and acute symptom management (Heinrichs, Schultz, Hummel, Jitjens, & Loerbroks,
2021).
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The results of model testing also found that illness perception had an
indirect effect on asthma control through asthma self-efficacy (f =-.22, p <.001) and
asthma self-management behaviors (B = .47, p <.001). lliness perception is how a
person senses an asthma problem or threat to health. If someone perceives that they
are unable to understand and uncontrol the diseases it will make them less confident
in disease management (Katz et al.,, 2002; Magklara & Morrison, 2016). A study by
Katz et al. (2002) showed less perceived control in asthma patients is associated with
less asthma self-efficacy. Adults with asthma, who believe that their disease is so
severe that the treatment they are receiving is unable to improve it, may lack self-
efficacy when fighting the disease symptoms (Magklara & Morrison, 2016). lliness
perceptions can form coping behaviors that create asthma self-management behavior
(Keptein et al., 2010). If adults with asthma are aware of the severity of their
symptoms and the effects of asthma, they may try to maintain self-management
behaviors to reduce the suffering. On the other hand, if adults with asthma believe that
the absence of symptoms indicates an absence of the disease or they become
accustomed to normal symptoms in daily life, they may not practice asthma self-
management (Boonsawat et al., 2015). Crowder (2012) found a significant
relationship between representations of identity, consequences, and symptom
management, which are part of asthma self-management behaviors. Adults with
asthma who recognize that their incurable disease is chronic in nature will strive to
improve their health and find ways to have effective self-management behaviors that
will increase their ability to control the asthma (Bahgecioglu & Cevikakyl, 2014).

Model testing also found that depression had an indirect effect on asthma
control through social support (B =-.47,p <.001) and asthma self-management
behaviors (p =-.30, p <.001). Depression may cause patients to isolate themselves
from family, friends, and significant others who could provide emotional support
(DiMatteo, 1994). Adewuya and Adeyeye (2017) found that depression is more
common in adults with asthma and is significantly associated with levels of social
support. Depression contributes to creating injurious effects on asthma self-
management behaviors. Depressive symptoms occurring in people with chronic
illness may impair cognitive function, energy, and motivation (Radloff, 1977).

Depression may increase the burden on those who are coping with multiple diseases,
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leading them to neglect asthma self-management. Adults with asthma who are
depressed have a decreased effectiveness on self-management and treatment
compliance (Opolski & Wilson, 2005). Moreover, those with depressive symptoms
have lower medication adherence (Krauskopf etal., 2013).

Health literacy also had an indirect effect on asthma control through both
asthma self-efficacy (p =.18, p <.01) and social support (B =.26, p <.001). Adults
with asthma use functional, communicative, and critical literacy to provide them with
access to useful health information about asthma control. Health literacy serves as a
tool to help individuals scrutinize and seek quality social support resources that match
their situations (Lee et al., 2016). People with lower health literacy often hide their
deficiencies from family, friends, and significant others because they experience
shame or guilt that can cause them to become isolated and to perceive themselves to
be less available to social support (Liu, Meng, Tu, & Liu, 2020; Stewart et al., 2014).
It has been documented that health literacy has a direct positive association with
social support (Liu etal., 2020). Health literacy is also correlated with self-efficacy in
people with chronic illness (Lee et al., 2016).

Adults with asthma with higher health literacy have better access to health
resources and can analyze and apply the knowledge appropriate to their situations,
resulting in gaining confidence in self-management. Health literacy plays an
important role in accessing health services, and influences a better understanding the
disease and its treatment options. Therefore, adults with asthma with higher health
literacy can communicate more effectively with healthcare providers about their
disease and its treatment. They may be able to participate in decision-making and
choosing treatment options, thus increasing their self-efficacy for asthma management
(Melton, Graff, Holmes, Brown, & Bailey, 2014). Lee et al. (2016) reported that
health literacy has direct effects on self-efficacy in adults with type 2 diabetes.

According to the IFSMT, factors in the context dimension affect an
individual’s and family’s ability to engage in the process dimension and directly
impact proximal and distal outcomes (Ryan & Sawin, 2009; 2014). This model
showed illness perception, depression, job stress, and health literacy were in the
context dimension. lliness perception, depression, and health literacy directly affected

asthma self-efficacy or/ and social support in the process dimension. I1lness
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perception, depression, and job stress directly affected asthma self-management
behaviors, which were the proximal outcome. Moreover, job stress directly affected
asthma control, which is a distal outcome of the IFSMT.

In the process dimension, constructs in the process dimension are linked to
constructs in the context dimension, are internally related, and affect the outcome
dimension (Ryan & Sawin, 2009; 2014). This model showed asthma self-efficacy and
social support in the process dimension received influence from illness perception,
depression and health literacy. Furthermore, asthma self-efficacy and social support
are interrelated, with social support affecting asthma self-efficacy. In addition, asthma
self-efficacy and social support affected asthma self~-management behaviors or
proximal outcomes in the IFSMT.

In the outcome dimension, the achievement of proximal outcomes caused
distal outcomes. The proximal and distal outcomes were affected by both context and
process dimensions (Ryan & Sawin, 2009; 2014). This model showed asthma self-
management behaviors had a direct effect on asthma control. The context dimension,
including; illness perception, depression, and job stress, and the process dimension,
including; asthma self-efficacy and social support, directly affected asthma self-
management behaviors. Moreover, job stress also had a direct effect on asthma

control. In overview, this model represented the IFSMT.

Conclusion

Asthma control is the goal of treatment management for adults with asthma;
however, most adults with asthma have poor asthma control. Although the
hypothesized model with seven factors derived from the literature did not fit the data
well, modification of the model retained the seven factors with significant paths
showing their effects on asthma control. The total variance explained was 54% for
asthma control. The results of this study are explained by the IFSMT. By model
testing, it was shown that risk and protective factors in the context dimension,
constructs in the process dimension, proximal outcome, and distal outcome were
interrelated. The seven factors that influenced asthma control were illness perception,

depression, job stress, health literacy, asthma self-efficacy, social support, asthma
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self-management behaviors. Asthma self-efficacy, social support, and asthma self-
management behaviors were mediators of asthma control. Asthma self-management

behaviors were the strongest factor influencing asthma control.

Implications for using

The results of this study provide an understanding of the seven factors that
influence asthma control in adults with asthma. These are useful for nursing practice,
nursing education, nursing research, and nursing administration.

1. Nursing practice: Nurses should implement strategies to promote asthma
control by improving illness perception, health literacy, asthma self-efficacy, social
support, asthma self-management behaviors, and reducing depression and job stress.
Nurses should emphasize individual activities that enable adults with asthma to
actively involve themselves in self-care.

2. Nursing education: Nurse educators could use the results by teaching
nursing students about important factors affecting asthma control. Nursing student
could better understand the relationship between factors and use them in their nursing
care plans to help asthma adults to achieve the goals of asthma treatment.

3. Nursing research: The findings support the individual and family self-
management theory [IFSMT]. Nurses can use the new knowledge to develop
evidence-based interventions that reduce depression and job stress, whereas promote
illness perception, health literacy, asthma self-efficacy, social support, and asthma
self-management behaviors to improve asthma control in adults with asthma.

4. Nursing administration: Nurse administrators may use the new
knowledge about the seven factors that affect asthma control, particularly self-
management behaviors. Nurse administrators can oversee the development and
evaluation of policies and guidelines for treating adults with asthma that emphasize

self-management behaviors.

Limitation of the study

This study had some limitations. First, the model testing with the cross-

sectional study design that does not identify true causal relationships because data are
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collected atasingle time point. Asthma control can change throughout the duration of
the illness and treatment. Second, the participants were at tertiary hospitals in eastern
Thailand. This limits the ability to generalize to the entire population of adults with
asthma. Third, some instruments may not have been suitable for adults with asthma.
The asthma self-care practice instrument was developed for adolescents and the
original items were not specific to adults; changes in wording, however, attempted to
correct for this problem. And, the functional, communicative, and critical health
literacy scale measured general health literacy, not specific health literacy in asthma.
Finally, the data collected during the COVID-19 pandemic might have exposed
participants to unforeseen problems that they normally would not have experienced in

the situation. This might have affected the results.

Recommendations for future research

The results were useful for future research as follows:

1. Further research could recruit participants from a variety of locales and
settings in Thailand to have a better representation of Thai adults with asthma. The
results would expand the understanding of asthma control in Thailand.

2. It would be useful to develop an adult asthma self~-management behavior
instrument to assess all aspects of self-management behaviors in adults with asthma.
The instrument might provide a more suitable understanding of adults with asthma in
Thailand.

3. Future studies should develop intervention programs to promote and
enhance asthma control in adults with asthma. They would be designed and based on
significant factors found in this and other studies, including illness perception,
depression, job stress, health literacy, asthma self-efficacy, social support, and asthma

self-management behaviors.
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Permission instruments



Re: Requesting permission to use the Brief IPQ

Elizabeth Broadbent <ebroadbent@asckland.ac.nz=
w 21700 915

Bt Palchanck Withesthammasak <p patchanck@hotmail tom=
Dear Pazchanak

o i perenission o use the guestionnaine for your study

Regards

Elizabeth Broadbent

Professor of Health Paychology
Department of Psychalogical Medicine
Faculty of Medical and Health Sciences
Ther University of &uckland

Mew Zealand
ebroadbentdauckland a.nz

google scholar

On 22/172020 , at 2:31 P8, Patchanok Witheethammasak <ppatchanok@hotmail com =
wrote:

[ear Profassor D, Elizabeth Broadbent

Firstly, | would like to introduce myself My mame is Patchanok Witheethammasak and ['m a
doctoral nursing candidate at Burapha University, Thailand. 1 am doing my dissertation
entitled A causal model of asthma contrel in adult persons with asthma™

| read your articla about “The Brief [liness Parception Questionnaire” published in the
Journal of Peychosomatic Research 60[2006) 631-637. | appreciated your wark very much.
I"m wery interested in wour measuremeant named the Brief IPO. | will use your measurement
far thit study. Therefore, | woubd like to ask you for perrmission to use the Brief IPO in my
study, | trust that your tools will be greatly benefited to adult asthma patents and create an
effective nursing intervention that increases asthma control.

If you have any questions, please kindly contact me at E-mail

address gpatchanok@holmail com.

Fimally, | wiould like to thank you in advance for your kindmess and any of your attention
given to this raquast is graatly appreciated.,

Best Regards,
Patchanok Witheethammasak
Student of doctoral of philosophy in nursing science

Re: woousnlgingoailoddy the Brief IPQ

NAPAPORN SOWATTANANGOON <nsow001@yahoo.com=
d. 2020-01-24 19:27

fla: pare patchanok <p.patchanok@hotmail.com>

afafis 5.9, neds vinSoun sTndng

wvavavanuiialsldindasdia The Brief lliness Perception (BIPQ atumu )

vinuldfuauaaliliisdodia BIPQ atumen vy wisvihauifinusisos Tueadenmnuasiadoiinasomsmuaslsaiaugindlmadiadog i
valivinulsaunashiFamainadsad

apH ppHE]
wnwis ladainens
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Reply about parker's job stress scale

Mgz la=o <memjavad@gmail.com=
w 2020-02-05 12:54
fla: p.patchanck@hotmail.com <p.patchanok@hotmail.com>

Hello
Thank you for contacting us.
You have our permission to use this scale in your study as long as you cite us a source

Regrards
Arab psychology team

AnsfnUseed v Taenad
wed 2 uuwizdund ramn 10200

f mreraee 1o

k| L,'j LA :fq 1

I Fhawa 2563
o aygeliiiedesdlarma e
By Anufeoemetesrmed efaedingm
w e - Y = - o 'FIJ'H .
fHi RSEAENETAR@RT LMTMENAE TW1 W £ BIDEDITS A 17 g 2562

suwilsAeREnat wirs Sosenwdeinduun Joermudnd simlaediRs 60810006 18R
iR T ey u oo g Tirmeranimad airgaT TR usverneated e Tending
frrranseasfnmpideteons i fin The Job Stress Scale in Thal version Sufusuvilnes
o dwusiies “The Moderating Effects of Cptimistic and Work Family Conflict on The Relationships
Between Job Demand and Jeb Strese® 9as winlwufu uwiywesd wdrgrifodmannmmiosin a1n7e)
S mETEgmA T REEDHn TS AusRmrrand arfmedberiunead awurnafmahuin e 2559
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Re: The permission for the use of the FCCHL

Hirono Ishikawa <hirono@med.teikyo-u.acjp>
2 2020-02-15 21:54
i pare patchanck <p.patchancki@hotmail com>

B definnnn 1 mons (206 Alatlud)
HL scale pdf:

Dear Ms. Patchanok Witheethammasak,

Thank you for your interest in our health literacy scale.

| am attaching a copy of the English version of the FCCHL scale.

I think Dr. Wantana Maneesriwongul at Mahidel University has translated and published this scale
in Thai language.

Here is Dr. Wantana Maneesnwongul's contact information:
MNursing Department, Ramathibodi Hospital Faculty of Medicine,
Mahidol University, 270 Rama & Road, Bangkok 10400, Thailand.
E-mail: pwantanalim@mahidolacth

Let me know If you have any questions about the scale or its use.

Best regards,
Hirono Ishikawa

Hirono Ishikawa, PhD

Graduate School of Public Health, Teikyo University
Address: 2-11-1 Kaga, Itabashi-ku, Tokyo, 173-8605, Japan
Phaone: +81-3-3964-1211 (ext. 46161)

Fax: +81-3-3964-1058

email: hirono-tky@umin.acjp

202028 138(A) T:07 pare patchanok <p.patchanok@hotmail.com>:
Dear Dr. Hirono Ishikawa

Firsthy, | would like to introduce myself. My name is Patchanok Witheethammasak and I'm a doctoral
nursing candidate at Burapha University, Thailand. | am doing my dissertation entitled “A causal model
of asthma control in adult persons with asthma™

I read your article about “Measuring Functional, Communicative, and Critical Health Literacy Among
Diabetic Patients” published in the Diabetes Care 31(5) 874-879_ | apprediated your work very much._
I'm very interested in your measurement named the Functional Communicative and Critical Health
Literacy scale (FCCHL). | will use your measurement for this study. Therefore, | would like to ask you
for permission to use the FCCHL in my study. If you allow me to use the FCCHL, | also need permission
to translate the FCCHL to Thai language and modify the FCCHL for use in asthma patients.

| trust that your measurement will be greatly benefited to adult asthma patients and develop an
effective nursing care that increases asthma control.

If you have any questions, please kindly contact me at E-mail address p.patchanok@hotmail.com.

Finally, | would like to thank you in advance for your kindness and any of your attention given to this
request is greatly appreciated.

Best Regards,

Patchanck Witheethammasak

Student of doctoral of philosophy in nursing science
at Faculty of Nursing, Burapha University, Thailand
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SauASL TR MEA TS TeTasiiaian the FOCHL

Wantana Maneesriwongul <wantana.lim@mahidolacth-
A 21300320 1334

B pare pabcrunok «on oo s Erormailocms

Yoy sy Ahadrhun Yier

el BulTl myo Fndnun s Towiaedle Health ieracy elfuuisTen Tusndifohofideds: assEasmg
un-:n}!l'l:rﬂ:ﬂnllinnmmuu'hnﬂn'luﬁlm'hnﬂn{nﬂ“qji A Casal Model of Asthma Condrdl In Adul Asthma
Patlents” daflua hflvdafo D rans neardsudafadions

us sl Aanthef ol el o st ool wesstodet iy sunodedald® D66 3643458 s

Azsoc. Prof. Wantana Manessriwongul, DNSc, MPH
Cornmunity Health Mursing Devision

Ramathibodi School of Mursing

Faculty of Medicine Ramathibodi Hospital

270 Ramall Rd, Rajthewi,

Banglock 10400

Thailand

Wiz pane patchanok <ppatchanokEhotmail coms
B 20 furwedl 2563 13:20092

fid: Warntana Manessriwongul
oo aeund sarruayeneilsatadatdo the FOOHL

1Eeu sasddesasd as fumn ualAsAga

&du Minetun Saessudnd T3aUSyenan Answmnacaas weinodoysn faviuanansy
Trayanalltuusaaua iy the Functional Communicative and Critical Health Literacy scale
[FCCHL) adfusnien Tnesadwuatss TuA sy aefiwus

vasiddagsTri s suaaydawilidanarasneinadmdss wninedoysn wamnin
ARSI ETUNETN AT NE R AR AMEMA @RS TR RITINAT NS uA aannduriiaasa 1y el
Wi Tuuas adulacuannErsan AN TN TSERILULASY the Functional Communicative and
Critical Health Literacy scale (FOCHL) alfunvetlvo wda Email: popatchanok@hotmail.com § Faf
WSTAELEY

JaEmawiaTdsannsan winfhaiugasldfusuayens iR AsE Lara

BaUNSTAANT f Tan Al

sauARIR W iudaanags
- r - al
S.AUHER WinsTun Inessudne

lidenlSygan AW asaas s inom3aysm
Tmsdwn 086-5625212
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Re: Requesting permission to use the KASE-AQ

John A, winder eswheezedoci@aocl.com:=

= 102/ 2020 4.30

fla: Patchanok Witheethammasak <ppatchanokdhotmail com:=
Dear Patchanok Witheethammasak

You have my permission to translate the Knowledge, Attitude, and Self-Efficacy Asthma Questionnalre
iThe KASE-A() for your research.

lohn A. Winder

On 10/2/2020, at 9.15 AM, Patchanok Witheethammasak < ppatchanok@mhotmail corm =
wrote:

Dear Dr, lohn & Winder

Firsthy, | would like to introduce myself. My name iz Patchanok Witheethammasak and
P a doctoral nursing candidate at Burapha University, Thalland, | am daing my
dissertation entitled “A causal model of asthma contral in adult persons

with asthma®

In doing this thesis, | will use your measurement named The Knowledge, Attitude, and
Self-Efficacy Asthma Questicnnaire (The KASE-AT). Therefore, | would like to ask you
for permission to use the KASE-AC in my study. If vou kindly allow me to utilize it,
could you please provide the questionnaires for me? | alse need permission to
tranzlate the KASE-AQ to the Thai language and modify the measurement because
this study is focused on self-efficacy, so | will use the items in the self-efficacy part in
vy study. | trust that your measurement will be greatly benefited to adult asthma
patients and develop an effective nursing care that increases asthma control,

Finally, | would like to thank you in advance far your permission and your Kindness
given to this request is greatly appreciated,

Best Regards,
Patchanok Witheethammasak
Student of doctoral of philosophy in nursing science
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Re: The permission for the use of the MSP5S

Zimet, Gregory D <gzimeti@iuedu=
n 2020-01-22 B19

fiac pare patchanok <p patchanck@hotmailcom =
Cear Patchanok Withesthammasak,

vou have my permission to use the Multidimensional Scale of Perceived Social Support (MSPSS) in your
research. | have attached the original English language version of the scale (with scoring information on
the 2@ page], a docurnent listing several of the articles that have reported on the reliability and validity
of the MSPSS, and a chapter that | wrote about the scale. Also attached is a Thai translation, which you
may find helpful (and 2 published papers about the translation).

I hope your research goes well.

Best regards,
Greg Zimet

Gragory D. Zened, PhD, FRAHE | Professor of Fediairics & Cinical Psychology
Co-Direcior, ILFLU| Cenber for HPY Research

Divislon of Adclescent Medicine, Department of Pediasirics

Imdiara Unhvercity 3.ohool of Medioine

410 W 'I::hEITEH,—E 1001, indanapols, 1N 45300, LIEA

TALlAIT-2T4-8812 | Fax =] 377-274-7133
Emall grimetiu s

L

From: pare patchanok «<p.patchanok@hotmail.com:.

Sent: Tuesday. January 21, 2020 5:46 PM

To: Zimet, Gregory

Subject: [Externzl] The permission for the use of the M5P55

Dear Professor Dr. Gregory D. Zimet

Firstly, | would like to introduce myself. My name is Patchanok Witheethammasak and I'm a doctoral
nursing candidate at Burapha University, Thailand. | am doing my dissertation enfitled “& causal model
of asthma control in Thai adult persons with asthma™

I read your article about “The multdimenszional scale of perceived social support” published in the
Journal of personality assessment, 52(1), 30-41. | appreciated your work very much. I'm very interested
in your measurement named the multidimensional scale of perceived social support (MSPSS). Therefore,
1 wiould like to ask you for permission ta use the MSPSS in my study. | trust that your tools will be greatly

benafited to adult asthma patients and create an effective nursing intervention that increases asthma
cantral.

Finally, | would like to thank you in advance for your kindness and any of your attention given to this
request is greatly appreciated.

Best Regards,

Patchanok Witheethammasak

Student of doctoral of philosophy in nursing science
at Faculty of Nursing, Burapha University, Thailand
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Re: mamnuauasizilitaiaciiaiie the MSPSS — Thai version

TINAKON WOMNGPAKARAN <tinakon.w@cmu.ac.th>

W 2020-01-22 14:11

fila: pare patchanok <ppatchanok@hotmail.coms>

(51 5.2. %00 WnsHun

fiudesu uidainaula Mpss wuzihwldaily revised Thai MSPSS 1 d.way. auwvia Sufiaziau
A58 email 1udaanarsdlaianaiy 1 nahathaiwongpakaran@cmu.ac.th

aniung

AaEs1gH wBwne Yiuns 29dlnnsud
adilnuazgudmsdnemmeinhdauaryadnmwwllnu
wihaimhila waz wihaiaontadaitgans
mMadiangeans ausunnaaans

w Inendeda el 2. 1faelmi s0200

Tinakon Wongpakaran, MD, FRCPsychT

Professor of Psychiatry

Psychotherapy/Personality disorder Clinic and Education Center, Psychotherapy Unit & Geriatric
Psychiatry Unit, Departmeant of Psychiatry, Faculty of Medicine, Chiang Mai University, Chiang Mai,
Kingdom of Thailand. 50200

finakon@gmail.com
Tel: 66-53-935422 to 4 ext 317, Fax: 66-53-289219
http://www.pakaranhome.com/

fh.com/professorswongpakaran

Re: Maadmas=ldesasiiaddn revised Thai MSPSS

NAHATHAIWONGPAKARAN <nahathai.wongpakaran@cmu.ac.th>
a 2020-01-28 0:14

A4 pare patchanok <p patchanck@hotmail com:=

duanda TINAKON WONGPAKARAN <tinakonw@cmu.acth>

Gou 5.2 M50 Wnstun Tasssudnd

fualvly r-T-MSPSS sz

Tawuunvudavatmniy email atud
ApaauTémsdaiddnmlsanmandsaedniewuudauaiy

afls nsdAnmilugeaadnmiladaineuidn

il https://'www.tandfopline.com/doi/abs/10.1080/13607863,2017,13307787
JournalCede=camh20

walvldadTusuidoa:

e

AEeT AT ET e nawvi el anued
wizreiansddasggeaty amrithianteides ausmnedEas N,
110 a.aun1issd a.dSgll aadia 1Taalnd 50200

Mahathai Wongpakaran, MD, FRCPsychT

Professor of Psychiatry

Geriatric Psychiatry Unit, Depariment of Psychiatry, Faculty of Medicine, Chiang Mai University 110 Intawarcms Rd.,
T. Sriphum, A. Muang, Chiang Mai,

Kingdom of Thailand 50200; Tel: +66 53 835422 ext 320, Fax- +66 53 835428

e wongpakaran.com, www facebpok comiprofessors wongpakaran, Ig- nahathai.tinakon

The Infarmation ransmitiad Is intended only for e parsonis) or antities o which | Is addressad and may contain confidential andior privieged mataral,
ArTy review, refransmission, dissemination or other use of, or t3king of any action In rellance upon, Tis Information by persons of entities ofer than the
Intended reciplent ks prohibited. If you received this in emor, please contact the sander and deiete the materal from any computer.
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From: pare patchanck <p.patchanck@ hotmail.com:>

Sent: January 23, 2020 03:47

To: NAHATHAI WONGPAKARAN <nahathaiwongpakaran@comu.acth>
Subject: saATuLAs =W HiASaofiadin revised Thai MSPSS

Sou A gy, aone JodlnSud

iU 5.2. 1609 Wnstun Iasssudnd dd3aUSuaan AMWe URAERS 1TV &EYTH Dol
adurdidnviaedivug 529 “Tmeaiamazasdadoninasanisaruauisatatubihoiseitata
HWgi: A Causal Model of Asthma Control in Adult Asthma Patients” Watladuilaumiuin
wuudauaiy A revised Thai Multi-Dimensional Scale of Perceived Social Support (revised Thai M5PS5)
davituaarsilauladuns ineiuianuddguanivlsslomisanisiToaioun

nittps:foutiook lIve. comimallinboxdiA QOKADAWAT Y DMOASLWE TNZINODAY ZAMDACLTAW CARAKESTIWOEQNOSCBYSY Delk%: 30
1 —

1171521, 4:02 PM Mall - Patchanok Witheethammasak - Quliook

gouddudaSouuiriazaaiua e ewitL uuEa ATl the revised Thai MSPSS atTunim'lne
Pminuatass miavinatasdaygns dduladtarunsamitvaiasdduuudEauauEIna 1
# E-mail: p.patchanok@hotmail.com Wiatasvdwmvituaasdasindniunszaai Wolldduag
senigailunistaayidniledaanaasweimadidss i rinodoyswa wazanldafariou
anatsHuazAMELNVaddas T inmamdnainisatlal

FadmuiaTusefansan wiadluamefdeinaslasuaruayasnsiainituatatstd uatna
a
UAUWTEA MU U Tanail

sauAsdATudaa ags
5.2l vmstun Idassudnd

fdgeSaugan aurwoadass in InmEnysin
Twsdwi 085-5825212
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T y » “the AsSCPI

The permission for the use of the AsSCPI

pare patchanok <p.patchanock@hotmail.com=>
w 2020-01-29 16:12

fla: mfrey@howellusa.com <mfrey@howellusa.com>

Dear Dr. Maureen A. Frey

Firstly, | would like to introduce myself. My name is Patchanok Witheethammasak and I'm a doctoral nursing candidate at Burapha
University, Thailand. | am doing my dissertation entitled “A causal model of asthma control in adult persons with asthma”

In doing this thesis, | will use your measurement named the Asthma Self-Care Practice Instrument (AsSCPI). | tried to contact Michelle M.
Fitzpatrick but | was unable to contact. Therefore, | would like to ask you for permission to use the AsSCPIin my study. If you kindly allow
me to utilize it, could you please provide the questionnaires for me? | also need permission to translate the AsSCPI to Thai language and

modify the AsSCPI for use in adult patients | trust that your measurement will be greatly benefited to adult asthma patients and develop
effective nursing care that increases asthma control.

Finally, | would like to thank you in advance for your kindness and any of your attention given to this request is greatly appreciated.

Best Regards,

Patchanok Witheethammasak

Student of doctoral of philosophy in nursing science
at Faculty of Nursing, Burapha University, Thailand

A7A: maureenfreydlcooper@gmail.com <maureenfreydlcooper@gmail.com:>
da: 14 nua¥iug 2563 20:23

#14: p.patchanok@hotmail.com <p.patchanok@hotmail.com:>

Fardae: self care

Thank you for your interest in the asthma guestionnaire. You are free to use it and adapt it any way you want. | no longer have a copy of
it. Have not been involved in research since | retired 10 years ago. All the best with your dissertation.

Sent from my iPad
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sz Jilly Styles <jilli@ goltech.co uk>

A2z 22 wneamu 2563 16:30

fia: pLpEtchanok@hotmail. com <p.patchanok@hotmail com>

dwuafas Jill@goltech.co.uk <jill@goltech.co.uk>; Penny Freeman <penny@qoltech.co.uk>
H=3an RE: The permission for the use of the ACQ

Dear Patchanok Witheethammasak ,

Professor Juniper thanks you for your email which she has passed to me for a response. We are happy to provide
the ACQ Thai translation for Thailand, and send free of charge as it is for non-commencial use and the pack
includes the questionnaires, instruction booklet, validation papers and coloured response card.

Please note that all Professor Juniper's questicnnaires are covered by strict copyright laws 50 no attemipts at any
translation, amendments or modifications are allowed, nor uploading onto any electronic device. Thank you for
your understanding and agreement to this.

If you would let me hawve your full postal address we can send the package to you.

| will wait to hear from you to prograss your request.

With best wishes

Victoria Sayer

Assistant to Jilly Styles

Director - Q0L Technologies Ltd
20 Marcuse Fields

Bosham

West Sussex.

UK. PO1B SMNA

Tel: +44 (0) 1243572124

Fax: + 44 (0) 1243 573680
E-Mail: jill@goltech.co.uk
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From: pare patchanok [maitto: p. patchanck@®hotmail com]
Sent: 21 January 2020 21:18

To: juniper@goltech.co.uk
Subject: The permission for the use of the ACQ

Dear Professor Elizabeth Juniper

Firstly, | would like to introduce myself. My name is Patchanok Witheethammasak and I'm a doctoral
nursing candidate at Burapha University, Thailand. | am doing my dissertation entitled “A causal model
of asthma control in adult persons with asthma”

I read your article about “Development and validation of a questionnaire to measure asthma control”
published in the European respiratory journal, 14(4), 902-207. | appreciated your work very much. I'm
very interested in your measurement named the Asthma Control Questionnaire. Therefore, | would like
to ask you for permission to use the ACQO-Thai version in my study. If you kindly allow me to utilize it,
could you please provide the gquestionnaires for me?

| trust that your tools will be greatly benefited to adult asthma patients and create an effective nursing

intervention that increases asthma control.

If you have any questions, please kindly contact me at E-mail address p.patchanok@hotmail.com.
tips:foutiook live comimail Dfinbooid AR AD AwAT Y IMDABLWE INZHOD gAY 2AMDACL TAWC A QAR e  v2nMjChNmwyd %2F Mga®aD
I ——————————————,

11521, 427 PM Mai - Patchanck Witheethammasak - Outiook

Finally, | would like to thank you in advance for your kindness and any of your attention given to this
request is greatly appreciated.

Best Regards,

Patchanok Witheethammasak

Student of doctoral of philosophy in nursing science
at Faculty of Nursing, Burapha University, Thailand



APPENDIX E

Committee and translator



Committee and translator

1. Associate Professor Dr. Pornpat Hengudomsub, Psychiatric and Mental
Health Nursing Division, Faculty of Nursing, Burapha University

2. Assistant Professor Dr. Chutima Chantamit-O-Pas, Adult Nursing
Division, Faculty of Nursing, Burapha University

3. Wanida Noimontree Ph.D., RN. Gerontological Nursing Division, Faculty
of Nursing, Burapha University

4. Jantana Koedbangkham Ph.D., RN. Psychiatric and Mental Health
Nursing Division, Faculty of Nursing, Burapha University

5. Lieutenant Colonel Dr. Sasiphon Aunjaichon, Adult Nursing Division,

The Royal Thai Army Nursing College
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Evaluation of assumptions



Evaluation of assumptions

Test of missing data in the study variables (n = 336)

Variables Cases

Valid Missing Total

n % n % n %
Iliness perception 336 100.0% O 0.0% 336 100.0%
Depression 336 100.0% O 0.0% 336 100.0%
Job stress 336 100.0% 0 0.0% 336 100.0%
Health literacy 336 100.0% O 0.0% 336 100.0%
Asthma self-efficacy 336 100.0% O 0.0% 336 100.0%
Social support 336 100.0% O 0.0% 336 100.0%
Asthma self-management behaviors 336 100.0% 0 0.0% 336 100.0%
Asthma control 336 100.0% O 0.0% 336 100.0%

The results showed that there were no missing data.

Test of outliers by Z-score in the study variables (n = 336)

Variables n Minimum Maximum  Conclusion
Iliness perception 336 -2.66 2.76 No outlier
Depression 336 -1.44 4.24 Outlier
Job stress 336 -2.04 2.87 No outlier
Health literacy 336 -3.56 1.93 Outlier
Asthma self-efficacy 336 -3.65 2.10 Outlier
Social support 336 -4.49 1.66 Outlier
Asthma self-management behaviors 336 -2.61 2.63 No outlier
Asthma control 336 -1.65 2.67 No outlier

If Z-score of each variable <-3.29 or > +3.29 = outlier

The results showed that there were four univariate outliers, including

depression (#96 and #144 had z-scores was 4.24 and 3.83 respectively), health
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literacy (#25 and #32 had z-scores was -3.56), asthma self-efficacy (#31 had z-scores
was -3.65), and social support (#108 had z-scores was -4.49). Then, take note of six

cases with outliers to see in the next step of multivariate assessments.

Test of multivariate outliers of the study variables (n = 336)

n Minimum Maximum
Probability of mah_1 336 .000 1.00
Valid N (listwise) 336

Test of multivariate outliers of study variables after eliminated (n = 330)

n M inimum Maximum
Probability of mah_2 330 .001 1.00
Valid N (listwise) 330

Test by the probability of Mahalanobis (Probability of mah 1) <.001, found
that three outliers, including #31 =.000, #96 = .000,and #108 =.000. All of outliers
had been detected in earlier univariate analyses. Therefore, six cases with outliers
were eliminated from further analysis. Consequently, 330 cases were used to test for

multivariate normal distribution, linearity, and multicollinearity.



Test of normality of the study variables (n =330)
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Variables Skewness Kurtosis

Statistic Std.  Statistic  Std.

Error Error
lllness perception -.376 134 -.006 .268
Depression .385 134 -.467 .268
Job stress .060 134 -.068 .268
Health literacy -.353 134 102 .268
Asthma self-efficacy -.154 134 -.341 .268
Social support -.350 134 -.410 .268
Asthma self-management behaviors -.068 134 .064 .268
Asthma control 227 134 -.218 .268

Asymmetric distribution of skewness and peakedness of kurtosis was zero,

and the critical ratios were between -1.96 and 1.96, indicating a normal distribution
(Hair etal., 2010; Tabachnick & Fidell,2013). The findings indicated the job stress,

asthma self-efficacy, asthma self-management behaviors, and asthma control met both

criteria of normal distribution. However, Hair, Black, Babin, and Anderson (2019)

indicate that a problem exists if the skewness index is extremely skewed (value > 3)

and kurtosis index is > 10. No problems with skewness and kurtosis were detected for

the eight variables, indicating they met the assumptions of normal distributions.



Testing for multicollinearity of the study variables (n = 330)
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Variables Unstandardized Standardized t  Sig. Collinearity
Coefficients Coefficients Statistics
B Std. Beta Tolerance VIF
Error
(Constant) 11.32 2.78 4.07 .000
lliness .03 .03 .07 1.30 .19 .66 1.51
perception
Depression 32 14 A3 2.28 .02 57 1.75
Job stress 15 .03 27 5.48 .00 .78 1.28
Health literacy .03 .04 .03 71 .48 .86 1.17
Asthma self- -01 .02 -.03 -55 .59 71 1.41
efficacy
Social support -.02 .03 -.04 -74 .46 .65 1.54
Asthma self- -07 .01 -.40 - .00 44 2.29
management 6.09
behaviors

Dependent Variable: Asthma control

The test results showed that the tolerance values ranged from .44 t0.86 that

no tolerance values less than .20. The VIF values were between 1.17 and 2.29 which

no higher than 4. Consequently, no evidence of multicollinearity had found among the

study variables.



APPENDIX G

The measurement model assessment



The measurement model assessment

The measurement models were examined for construct validity of the
measurement (Schumacker & Lomax, 2010; Hair et al., 2010). The measurement
model had evaluated by using confirmatory factor analysis [CFA]. Eight constructs
including illness perception, depression, job stress, health literacy, asthma self-
efficacy, social support, asthma sel-management behaviors, and asthma control
evaluated for their measurement model by using CFA.

1. The measurement model of illness perception

.86

cognitive .
S representation
Nlness
perception A8

emotional
representation

Chi-Square = .000 ; df =0 ; GFI = 1.000 ; NFI = 1.000
Note *#¥p <.001

lllness perception had two dimensions that include cognitive and emotional
representation. The model of illness perception had a construct validity and perfect fit
to empirical data at Chi-Square =.000, df = 0, GFI = 1.00, NFI = 1.00. Two factors
loading were statistical significance at p < .001, the value of standard factor loading
from .70 to .93. Cognitive representation. had maximum values of standard factor as
.93 and emotional representation. had minimum values of standard factor loading as
.70. All indicators had positive values of standard factor loading and greater than .30
that acceptable level (Kim & Whitely, 1978). Consequently, cognitive and emotional
representation dimensions were indicators of illness perception.

2. The measurement model of job stress
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70

Job related
anxiety

.62

o ¢

Time pressure

Chi-Square = .000 ; df =0 ; GFI = 1.000 ; NFI = 1.000
Note **¥p <.001

Job stress had two dimensions that include time pressure and job related
anxiety. The model of job stress had a construct validity and perfect fit to empirical
data at Chi-Square =.000, df =0, GFI =1.00, NFI = 1.00. Two factors loading were
statistical significance atp <.001, the value of standard factor loading from .79 to .84.
Job related anxiety had maximum values of standard factor as .84 and time pressure
had minimum values of standard factor loading as .79. All indicators had positive
values of standard factor loading and greater than .30 that acceptable level (Kim &
Whitely, 1978). Consequently, time pressure and job related anxiety dimensions were
indicators of job stress.

3. The measurement model of depression

DP1

DP2

DP3

» DP4

Depression >

DP5

DP6

DP7

bbbl

Chi-Square = 23.015 ; df =14 ; Relative Chi-Square = 1.044 ; p-value = .00;
GFI =.982 ; NFI =.932 ; CFI = .972 ; AGFT =.964
Note ***p < 001

Depression had seven dimensions that include DP1 (I still enjoy the things |

used to enjoy), DP2 (I can laugh and see the funny side of things), DP3 (I feel
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cheerful), DP4 (I feel as if 1 am slowed down), DP5 (I have lost interest in my
appearance) , DP6 (I look forward with enjoyment to things), DP7 (I can enjoy a good
book or radio or TV program). The model of depression had construct validity and fit
to empirical data at CMIN = 23.02, df = 14, p > .05, CMIN/df = 1.644, GFI = .982,
AGFI =.964, NFI =.932, and CFI = .972. Seven factors loading were statistical
significance at p <.001, the value of standard factor loading from .46 to .57. DP6 had
maximum values of standard factor as .57 and DP5 had minimum values of standard
factor loading as .46. All indicators had positive values of standard factor loading and
greater than .30 that acceptable level (Kim & Whitely, 1978). Consequently, DP1,
DP2, DP3, DP4, DP5, DP6, and DP7 dimensions were indicators of spirituality.

4. The measurement model of health literacy

.20

Functional health
literacy

.64

Communicative .
health literacy

Health literacy

Chi-Square = .000 ; df =0 ; GFI = 1.000 ; NFI = 1.000
Note **¥p <.001

.58

Critical health
literacy

Health literacy had three dimensions that include functional health literacy,
communicative health literacy, and critical health literacy. The model of health
literacy had a construct validity and perfect fit to empirical data at Chi-Square = .000,
df =0, GFI = 1.00, NFI = 1.00. Three factors loading were statistical significance at
p <.001, the value of standard factor loading from .45 to .80. Communicative health
literacy had maximum values of standard factor as .80 and functional health literacy
had minimum values of standard factor loading as .45. All indicators had positive
values of standard factor loading and greater than .30 that acceptable level (Kim &
Whitely, 1978). Consequently, functional health literacy, communicative health
literacy, and critical health literacy dimensions were indicators of health literacy.
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5. The measurement model of asthma self-efficacy

Chi-Square = 316.41 ; df =138 ; Relative Chi-Square = 2.00 ; GFI = .911 ; NFI = 912 ; CFI = 954
Note ***p < 001

Asthma self-efficacy had twenty dimensions that include SE1 (I can
recognize the changes that occur in my lung before an asthma attack), SE2 (I can do a
great deal to solve the problems that asthma can cause), SE3 (When it comes to my
asthma, | feel that | can avoid having to miss work or other daily responsibilities),
SE4 (I can prevent asthma in almost all situations), SE5 (I have confidence in my
ability to keep my asthma under control when I am in a different city on vacation or
on a business trip), SE6 (I can take the necessary steps to avoid or to manage an
asthma attack effectively), SE7 (I feel confident in my ability to exercise without
having an asthma attack), SE8 (I do very well at perceiving the level of my asthma at
all times), SE9 (I have confidence in my ability to keep my asthma under control
when problems arise in my family), SE10 (I can handle the problems that asthma may
cause), SE11 (I can learn to be an effective asthma self~-manager), SE12 (If cigarette
smoke is bothering me, | feel that | can ask the person to stop smoking), SE13 (I feel
that | can take my asthma medications as prescribed by my doctor), SE14 (During an
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asthma episode, | can refrain from panicking in order to better manage the attack),
SE15 (I have confidence in my ability to avoid frequent trips to the emergency room
because of my asthma), SE16 (I don’t have a lot of confidence in my ability to
manage my asthma), SE17 (Once an attack starts, |1 am not capable of stopping it; |
just have to wait until it subsides), SE18 (I have a lot of confidence in my ability to
detect the early warning signs of my asthma), SE19 (I can avoid or minimize most of
my asthma triggers), SE20 (I can use positive self-talk to help control my asthma).
The model of asthma self-efficacy had construct validity and fit to empirical data at
CMIN = 316.41, df = 158, CMIN/df = 2.00, GFI = .91, NFI = .91, and CFI = .95.
Twenty factors loading were statistical significance at p <.001, the value of standard
factor loading from .50 to .78. SE7 had maximum values of standard factor as .78 and
SE13 had minimum values of standard factor loading as .50. All indicators had
positive values of standard factor loading and greater than .30 that acceptable level
(Kim & Whitely, 1978). Consequently, SE1 to SE20 dimensions were indicators of
spirituality.

6. The measurement model of social support

Social support

Chi-Square = .000 ; df =0 ; GFI = 1.000 ; NFI = 1.000
Note **¥p < .001

74

Significant others .7

.67

Family

45

Friends

Social support had three dimensions that family, friends, and significant
others. The model of social support had a construct validity and perfect fit to
empirical data at Chi-Square =.000, df = 0, GFI = 1.00, NFI = 1.00. Three factors
loading were statistical significance atp < .001, the value of standard factor loading
from .67 to .86. Significant others had maximum values of standard factor as .86 and
friends had minimum values of standard factor loading as.67. All indicators had

positive values of standard factor loading and greater than .30 that acceptable level
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(Kim & Whitely, 1978). Consequently, family, friends, and significant others
dimensions were indicators of social support.

7. The measurement model of asthma self-management behaviors
5

Symptom
management

.50

Environment
control

Asthma
self-management
behaviour

79

Medical
management

_89***

42

Overall

TR

Chi-Square = 2.02 ; df =2 ; Relative Chi-Square = 1.01; p-value = 364, GFI = 997 ;
ﬁ:’g:iﬁ;;;‘f)g T 1.00; AGFI =985; RMSEA = .005
Asthma self~management behavior had four dimensions that include

symptom management, medical management, environment control, and overall of
asthma self-management behavior. The model of asthma self-management behavior
had construct validity and fit to empirical data at CMIN =2.02, df =2, p > .05,
CMIN/df = 1.01, GFI =.997, AGFI =.985, NFI =.997, CFI = 1.00, and RMSEA=
.005. Four factors loading were statistical significance at p <.001, the value of
standard factor loading from .65 to .89. Medical management had maximum values of
standard factor as .89 and overall of asthma self-management behavior had minimum
values of standard factor loading as .65. All indicators had positive values of standard
factor loading and greater than .30 that acceptable level (Kim & Whitely, 1978).
Consequently, symptom management, medical management, environment control,
and overall of asthma self~-management behavior dimensions were indicators of

asthma self-management behavior.
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8. The measurement model of asthma control

Asthma control

Chi-Square = .000 ; df =0 ; GFI = 1.000 ; NFI = 1.000

.83

Minimize day- night
time symptoms

_91***

45

Activity limitation

28

Rescue
bronchodilator use

® © ©

Asthma control had three dimensions that include minimize day-nighttime
symptoms, activity limitation, and rescue bronchodilator use. The model of asthma
control had a construct validity and perfect fit to empirical data at Chi-Square =.000,
df =0, GFI = 1.00, NFI = 1.00. Three factors loading were statistical significance at
p <.001, the value of standard factor loading from .53 to .91. Minimize day-nighttime
symptoms had maximum values of standard factor as .91 and rescue bronchodilator
use had minimum values of standard factor loading as .53. All indicators had positive
values of standard factor loading and greater than .30 that acceptable level (Kim &
Whitely, 1978). Consequently, minimize day-nighttime symptoms, activity limitation,
and rescue bronchodilator use were indicators of asthma control.
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