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Abstract
Maintaining a healthy lifestyle is one of the greatest challenges in the contemporary society.
Despite the advances in science and technology, the chronic illness condition poses a serious
threat to an individual’s health. Asthma is one such chronic illness condition whose origin
is greatly influenced by psychological factors. It has been reported that poor asthma
management is the primary factor for mortality rates and its incidence is invariably
increasing. This study explores the relationship between knowledge of asthma, psychosocial
factors, adherence, and health outcomes of asthma patients, assesses the role of knowledge
of asthma and psychosocial factors in adherence, and health outcomes of asthma patients
and also examines the patterns of variations of knowledge of asthma, psychosocial factors,
adherence, and health outcomes of asthma patients across geographical settings and age
categories. A correlational design using survey method is used. The standardized measures
are administered on 285 participants. The descriptive statistics, Pearson’s r, multiple
regression analysis (step-wise), and 2 x 3 two-way ANOVA are computed. Our analyses
show significant negative relationship between knowledge of asthma, adherence, and health
outcomes. Social support, knowledge of asthma interventions, knowledge of asthma
symptoms, and self-efficacy significantly predict adherence. However, knowledge of
asthma, depression, anxiety, and stress significantly predict poor health outcomes. Further,
older asthma patients from urban settings have adequate knowledge of asthma, lower
symptoms and triggers, high self-efficacy, and received social support when compared to
rural asthma patients. Moreover, adherence is found to be high among rural early and middle
adults. We also observe that there is no significant relationship between knowledge of
asthma and adherence; but social support plays a significant role and predict greater
adherence. Further, we observe that depression, anxiety, and stress lead to poor health

outcomes. Limitations, future directions, and implications are discussed.
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Chapter |
INTRODUCTION

Maintaining a healthy lifestyle is one of the greatest challenges in the contemporary
society. Despite the advances in science and technology, the chronic illness condition poses
a serious threat to an individual’s health. The World Health Organization (1948) defines
health as “a state of physical, mental, and social well-being, and not merely the absence of
disease or infirmity”. It is evident that in addition to physical health, psychological and
social health also play an essential role in determining the health and illness of an individual.
Asthma is one of the illnesses whose origin is significantly impacted by psychological
factors. Sir William Osler (1892) stated asthma as ‘a neurotic affection’. Asthma is also
commonly attributed to asthma nervosa due to its psychogenic roots. Psychological factors
can affect treatment adherence, impacting symptom display and health outcomes. Hence,
psychological and social factors are indispensable in examining the health outcomes of

asthma patients.

Asthma is derived from a Greek word meaning "panting with sound and wheezing".
An asthmatic episode causes a patient with breathing difficulties, wheezing, coughing, and
feeling of chest tightness. During an asthmatic episode, the air-way lining in the lungs swell
and are stimulated. The mucus production arises in the airway and muscles encompassing
the airway begin to contract, together, this causes a decrease in the flow of air (Lupone,
2013). The Global Initiative for Asthma [GINA] (2001) defined asthma as “a chronic
inflammatory disorder of the airways; the chronic inflammation causes an associated
increase in airway hyperresponsiveness that leads to recurrent episodes of wheezing,
breathlessness, chest tightness, and coughing”. These episodes are characterized by
extensive airway restrictions that can be upturned either automatically or with therapy

(Bateman et al., 2008).



Prevalence of Asthma

Globally, about 300 million people are affected with asthma. It is estimated that the
prevalence of asthma rises by 50% every ten years (Braman, 2006; Shafazand & Colice,
2004). During the year 2019, it was approximated that 262 million people worldwide died
from asthma which accounted for 4, 55,000 deaths worldwide (Paramita & Nikolaus, 2022).
Further, it can be implied that everyday about 1000 people die from asthma, and its
incidence is invariably increasing (Strachan et al., 2022). The Centre for Disease Control
[CDC] (2020) stated that the mortality rates have grown by more than 50% across all gender,
age categories, and ethnicities, and for children the fatality rates increased by 80% over the
past three decades. Women surpassed 65% death rate than men (CDC, 2000). In the Indian
scenario, nearly 37 million are asthmatics. Also, India is popularly recognised as the asthma
capital of the world as it accounts for 11.1% of the worldwide burden of asthma (Chafle,
2021). Despite, the health care professionals and patients awareness of asthma, it has been
reported that the poor asthma management is the primary factor for mortality rates (Sanchez-

Borges et al., 2011).

Problem Statement

Based on extensive literature, a large number of people are victims of asthma
worldwide. Discounting physical factors, numerous psychological variables contribute to
asthma, influencing asthma patients’ psychological, social, physical, and spiritual well-
being. The prevalence of asthma and poor asthma management are the primary factors for
mortality rates in Indian adults is a grave concern. Health psychologists are exploring this
area to help asthma patients’ in managing symptoms and other conditions associated with

asthma through holistic approach.
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Empirical insights suggest that a lack of knowledge of asthma, typical triggers, and
psychological and social risk factors results in poor management, poor health-related quality
of life, and detrimental health outcomes in Indian adult asthma patients. Although there are
several studies on asthma, significant research questions and objectives remain unanswered.
Hence, the present study is proposed to explore the relationship between knowledge of
asthma, psychosocial factors, adherence, and health outcomes of asthma patients; assess the
role of knowledge of asthma and psychosocial factors in adherence, and health outcomes of
asthma patients; examine the patterns of variations of knowledge of asthma, psychosocial
factors, adherence, and health outcomes of asthma patients across geographical settings and
age categories. Therefore, it is imperative that a correlational survey be aimed to explore
the relationship, examine the role and patterns of variations of knowledge of asthma,
psychosocial factors, adherence, and health outcomes of asthma patients across

geographical settings and age categories.

Psychology and Asthma

Though asthma is a hon-communicable disease, it is considered a psychosomatic
illness traditionally. Franz Alexander (1950) invented the term ‘Holy Seven Psychosomatic
Diseases’—»bronchial asthma, rheumatic arthritis, peptic ulcer, colitis caused by ulcers,
hypertension, and neural dermatitis in the area of psychosomatic medicine. In the field of
psychosomatic medicine, several studies have pointed out those psychological factors such
as anxiety, depression, stress, and lack of self-control impact asthmatics poor management
of their condition and sometimes even death. Therefore, a biopsychosocial approach

accounts to benefit the asthma patients’ towards better management and enhanced quality

of life.

In addition to psychological and behavioural factors, biological factors and

environmental factors interact and impact the outcomes of asthma. Biological factors
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include genetic pre-disposition, poor lung capacity (Graff et al., 2020). Environmental
factors include pollution, exposure to sulphur dioxide, cold temperatures, humidity, and dust
(Lee et al., 2019). Further, the poor health outcomes in asthma patients is influenced by poor

knowledge of asthma, low adherence towards medication, exercise, and diet.

Knowledge of asthma is a key element that influences health outcomes in the form
of better management of asthma. Knowledge is defined as information in action (Grayson
& O’ Dell, 1998). Knowledge refers to facts, information, and skills acquired via education
or experience; this also refers to one's theoretical or practical comprehension of a subject.
Knowledge, in general, having three components: (1) a human presumption or cognitive
depiction of a scenario, (2) accurate conformity with the real scenario (i.e., is true), and (3)
justifications based on logical and empirical considerations. Knowledge can also be divided
into three major domains; they are personal, procedural, and propositional. Personal
knowledge is based on first-hand experience, eccentric interests, and biographical facts.
Procedural knowledge is the understanding of the steps required to accomplish things, like
playing football or driving car. Basic beliefs about the community and what we actually

know is referred to as propositional knowledge.

Knowledge of asthma is derived from health knowledge. Health knowledge is
defined as facts, information, and abilities gained through education or experience and the
theoretical or practical comprehension of a subject associated with health and health care
(Chin et al., 2011). Knowledge of asthma symptoms, triggers, and interventions comprises
familiarity, knowledge, or understanding gained through experience or education. Having
knowledge of asthma, symptoms, triggers, and interventions benefit asthma patients’ in

managing the condition better.

Asthma accentuates the risk of life time anxiety. In a gist there is a bi directional asthma-

anxiety relationship. Anxiety is a psychosocial factor that has a significant impact on asthma
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patients. Patients with asthma experience anxious thoughts and feelings and exaggerate their
symptoms, which worsen their condition. According to the American Psychological
Association [APA] (n.d.-a), anxiety is a mood that is accompanied by tense feelings,
agitated thoughts, and physical symptoms like perspiration, shaking, dizziness, or a rapid
heartbeat. Anxiety disorders are significantly associated with asthma (Del Giacco et al.,
2016). The signs of anxiety and mood disorders have also been linked to asthma (Scott et
al., 2007; Katon et al., 2004). Patients suffering with asthma frequently experience anxiety
issues due to symptoms like hard antsy thinking or opinions, nervousness, trouble focusing,
sleeping difficulty, exhaustion, irritability, and anomalous pain and discomfort.

Anxiety and depression often align with each other. Depression has a significant impact
on asthma sufferers. Approximately 280 million of the world’s population have depression
(Institute for Health Metrics and Evaluation [IHME], 2019). The individual experiences
feeling of sadness, absence of interest, lack of appetite, sleep difficulties, hopelessness, and
thoughts of self-harm or suicide. Research evidence suggests that asthma often concur with
depression. As the depression is reported, the symptoms of asthma get worse (Choi et al.,
2017; Yakar et al., 2007). A combination of social, psychological, and biological factors
promotes depression. Depression is strongly linked with several non-communicable
diseases (WHO, 2017). Chronic illnesses such as cardio-vascular disease, cancer, and
respiratory illnesses such as asthma impact depression. As a consequence of the difficulties
encountered while controlling their illness condition, asthma patients suffer from multiple
conditions and can additionally suffer from depression.

Psychological stress is a risk factor and affects the pathophysiology of asthma.
Individuals who are stressed often display psychological symptoms such as anxiety and
depression. The body's reaction to any change that necessitates adaptation or response is
known as stress (Selye, 1982). The symptoms of stress are breathlessness or a racing heart,

extreme tiredness or difficulty falling asleep, severe headaches, drowsiness, and tremors,
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hypertension, muscle spasms, abdomen or digestive problems, and a weakened immune
system. Stress is significantly associated with asthma symptomatology. Asthma symptoms
may worsen under stress, which can exacerbate the asthmatic's condition. Stress is classified
as acute stress, chronic stress, and episodic acute stress. Acute stress is typically brief,
chronic stress is long-lasting, and episodic acute stress is brief but more frequent. Asthma
patients with acute or chronic stress have very poor asthma health outcomes (Landeo-
Gutierrez & Celedodn, 2020). Research shows that psychological stress increases upper
respiratory tract infections (Cohen et al., 1991). The bronchoconstriction occurs during
stressful situations in 15-30% of asthma patients (Tal & Miklich, 1976).

Social networks and support systems can be helpful in managing asthma, this in turn
boosts asthma condition and minimise the harmful effects of environmental triggers.
Further, social support results a variety of consequences on the individuals’ physical and
mental health (Wright et al., 1998). There is a significant interaction between socio-
environmental and individual behaviour in managing any chronic illnesses. Delivering
support helps asthma patients handle physical, psychological, and social compulsions.
Family, neighbours, friends, colleagues, religious bodies, and primary caregivers comprise
social support. Sometimes, in the form of offering financial help and direct physical
assistance contains tangible support (APA, n.d.-b). Social support is defined as the support
which is "given by others and emerges through interpersonal relationships” (Hirsh, 1981).
House (1981) illustrated four kinds of encouraging behaviours believed to be capable of
social support: (1) Emotional support—empathy, compassion, affection, faith, self-worth,
concern, and attentiveness are all examples of emotional support; (2) Instrumental support
- includes aid in charitable, monetary support, labor, time, or any other form of direct
assistance; (3) Informational support—include guidance, recommendations, directions, and
knowledge for dealing with individual and social issues; (4) Appraisal support involves

Encouragement, input, peer evaluation and self-assessment. Social support is referred as
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knowledge, help, care received from individuals, appreciated, and acclaimed (Cohen &
Wills, 1985; Shumaker & Brownell, 1984; Zhou, 2014). There are different types of social
support. These supportive resources can be emotional, informational, tangible, and
appraisal. Asthma patients who receive emotional support better manage their sickness. A
good indication of emotional support is nurturing (e.g., nurturance). Informational support
received by the patient's is significantly impacted through quick recuperation aided by the
healthcare professional’s accurate information. The patient will benefit from companionship
through the sense of support and belonging provided by family members. Support provided
to the patient through any material items is referred to as tangible support (Cohen & Wills,
1985). The availability of social support is a key psychosocial component that affects asthma
sufferers significantly and sometimes anger, depression, and social alienation occurs due to
a lack of social support from friends, family, and co-workers (Sloand et al., 2021). Cohen
et al. (1997) identified a link between social connectedness with lowered risk of common
cold, less mucus production, enhanced ciliary clearance, and reduced viral shedding. Hence,

the present study examined psychosocial factors as a significant variable.

Every aspect of human endeavour is influenced by Self-efficacy. Self-efficacy is
described as an individual's faith or conviction in their capacity to carry out behaviour
successfully. Self-efficacy has been used as a fundamental element in educational
interventions designed to help patients’ live their lives to their fullest potential (Sales et al.,
2008). A greater level of self-efficacy in connection with mutual patient attitude can
constructively affect health practice in various ways, along with greater treatment regimen
and medication adherence, increased effort committed to disease management, and higher
patient persistence during flare-ups (Wigal et al., 1993). Asthma self-efficacy refers to the
ability to correctly interpret symptoms and carry out appropriate self-care (Van der Palen et

al., 1997). Asthma patients usually possess low self-efficacy due to inability to figure out
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the triggers and manage the condition. The self-management practices that can serve to
enhance asthma control are determined by self-efficacy. Asthma control is a major
significant therapeutic goal and necessarily attained and maintained with help of self-
management (Matza et al., 2004). Self-efficacy and adult patients quality of life are found
to be strongly correlated (Mammen & Rhee, 2012; Martin et al., 2009; Lavoie et al., 2008).
Indicators of depression contribute to poorer asthma outcomes involving both biological
mechanisms and an inability to effectively engage in daily self-management (Allen et al.,
1994; Rubin, 1993). Self-efficacy, symptoms of depressive disorders and unrealistic
expectations are highly significant as they are potentially changeable and may provide new
possibilities for long term management of asthma (Gonzalez-Conde et al., 2019). According
to Bandura (1977), higher self-efficacy benefits health outcomes through constructive
behaviours and reduce asthma flare-ups. Irrational goals for therapy may result in poorer
health outcomes which causes patients dissatisfaction towards treatment and poor adherence

(Iversen et al., 1998).

Adherence is a sizable marker of health outcomes. Adherence is the level to which an
individual's actions match the suggestions of a health care practitioner. The extent to which
the patients’ behaviour matches agreed recommendations from the prescriber (Hutchins et
al., 2015). Adherence refers to the extent of a person's behaviour in engaging medication,
practicing a diet regimen, and creating lifestyle modification with the recommendations
from the health care provider (WHO, 2003; Haynes et al., 1979). A variety of factors are
likely to impact adherence. Adherence constraints can be classified as patient, primary
caregiver, and health care system interconnections. Knowledge to improve treatment
adherence is still lacking, and poor adherence to prescribed medications, diet, and exercise

continues to have a negative impact on outcomes (Gheorghiade & Zannad, 2005). Asthma
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patients with higher adherence display lower exacerbations and better health outcomes
(George & Bender, 2019).

Health outcomes are referred as the happenings which take place as a consequence of
treatment (Oleske & Islam., 2019). Lee and Leung (2014) defined health outcomes as the
health effects caused by the medication of a health issue or by dealing with the healthcare
system. Health outcomes can be objective and subjective. Objective outcomes are used to
assess personal ambitions; subjective outcomes are used to assess patients' knowledge of
medical settings and their participation. Any impairment, injury, infection, dysfunction,
symptom, biological condition, or health status is considered a health outcome which can
be positive or negative. Quality of life and patient happiness are examples of health
outcomes, along with whether a particular disease's prognosis improves or deteriorates.
Also, most importantly to measure asthma health outcomes, symptom assessment is a
primary concern (Krishnan et al., 2012). Frequency of asthma symptoms have been
identified through treatment errors resulting poor asthma outcomes (Price et al., 2017).
Having uncontrolled asthma is associated with lower quality of life and poor health
outcomes (Lozier et al., 2019). In the present study, health outcomes are operationalized
and evaluated by assessing asthma health-related quality of life, frequency, and severity of
asthma symptoms.

Theoretical framework
Health Belief Model

The Health belief model proposed by Rosenstock (1990) was employed as a
theoretical framework. Health-related behaviour consists of two components — the motive
to prevent disease, and the belief towards preventing negative health behaviours for better
health outcomes. In asthma patients perception plays an important role in minimizing
symptoms and preventing asthma. Positive perception towards management of asthma

significantly influences asthma patients’ and increases asthma control. The six constructs of
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health belief model helps in understanding asthma patients’ perception of asthma in the form
of perceived susceptibility and perceived severity of symptoms and increased risk, perceived
benefits of psychosocial factors such as social support and self-efficacy, and perceived
barriers or psychosocial risks including anxiety, depression, and stress. Further, cue to
action is influenced by means of asthma patients’ knowledge of their triggers and act
accordingly towards adherence to medication, exercise, diet, and high self-efficacy

successively determines health outcomes.

Social Cognitive Theory
The social cognitive theory coined by Bandura (1986) contends that environment,

cognition, and other personal factors influence behaviour. In this theory, behaviour of an
individual is largely regulated by cognitive processes along with prior experiences. In
asthma patients’ the response of cognitive actions leads to behavioural outcomes like
adherence. Environment and cognitions allied with knowledge helps in identifying the
triggers and preventing asthma attacks for better management of the condition. For
achieving better health outcomes, this theory is beneficial across all communities for
understanding individuals’ experiences, behaviour capability, and socio-environmental
interaction through reciprocal determinism. By means of social interaction and support, the
reciprocal determinism facilitates health enhancing behaviours like adherence by means of
observational learning and reinforcements. The proposed study also examines the role of
self-efficacy in asthma patients’ expected health outcomes.
Theory of Planned Behaviour

The theory of planned behaviour put forth by Ajzen (1991) predicts a person’s particular
behaviour. An individuals’ behaviour is anticipated based on his/her intensions, self-control,
and attitudes. Successful outcome of behaviour depends on an individual’s attitude and

intention. The theory of planned behaviour has the ability to assist asthma patients to change
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their behaviour and minimize exacerbations, reduce psychological risks, enhance social
support, and adhere to medication, diet, and exercise. The six elements of theory of planned
behaviour help in demonstrating an individual's true impact on the behaviour by judging
through attitudes and behavioural intentions by way of protective health behaviours for
better health outcomes. Further, social and subjective norms wherein certain set of
behaviours and perception of accepting or rejecting particular health behaviour for example
medication, diet, exercise, and seeking social support influences asthma patients across
cultural and geographical settings. Asthma patients’ perception of the triggers facilitates or
discourages adherence behaviour. Such varying perceptions give rise to changes in
behavioural control.

The rationale of the study

Asthma is a condition that is becoming increasingly prevalent around the world with
highest mortality in adults. Empirical insights suggests that lack of knowledge of asthma,
typical triggers, psychological, and social risk factors results in poor management, poor
health related quality of life, and detrimental health outcomes. The effect of stress on asthma
is one of the major causes in aggravating the condition. Anxiety-related symptoms and
depression limits asthmatics ability to engage in activities and worsen their health outcomes.
This study scientifically explores the relationship between knowledge of asthma,
psychosocial factors, adherence, and health outcomes of adult asthma patients. It also
assesses the role of knowledge of asthma and psychosocial factors in adherence and health
outcomes. Further, it examines the patterns of variations in knowledge of asthma,
psychosocial factors, adherence and health outcomes across geographical settings and age
categories. There is a need to study the adherence of asthma patients in the contemporary
world. As asthma health management is the greatest challenge, exploring the relationship
between knowledge, depression, stress, anxiety, social support, and self-efficacy largely

benefits not only in the field of research but also provides an opportunity to patients and
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practitioners for better management. For this, adherence is crucial to overall long-term
health and well-being! Quantitative research method using correlational survey design will
be adopted. The present study will partially replicate the previous studies but in a new
context and also emerge new findings in the light of geographical contexts and age
classifications and the like. The results will have significant implications for education,
psychosocial factors, adherence, and health outcomes of asthma patients. The findings will
have potential benefits for future research, policy makers, academics, and health care
providers in enhancing new avenues for treatment.

Purpose statement

The purpose of the study is to explore the relationship between knowledge of asthma,
psychosocial factors, adherence, and health outcomes in asthma patients. The study also
aims to assesses the role of knowledge of asthma and psychosocial factors in adherence and
health outcomes in asthma patients. A quantitative approach is used to address three specific
research questions: (1) What is the trend of relationship between knowledge of asthma,
psychosocial factors, adherence, and health outcomes of asthma patients? (2) How do
knowledge of asthma and psychosocial factors play a role in adherence and health outcomes
of asthma patients? (3) What are the patterns of variations of knowledge of asthma,
psychosocial factors, adherence, and health outcomes of asthma patients across
geographical settings and age categories? This study is based on a quantitative approach
employing a correlational design through the survey method. Pearson’s product moment
correlations were done to answer the first research question. The second research question
was answered using the multiple regression analysis (step-wise) method. The 2 x 3 Two-
Way between-subjects ANOVA was performed to answer the third research question.

The thesis is prepared by following the guidelines of the APA Publication Manual
(7th ed). There are five chapters in the thesis. Chapter | (Introduction) comprises the

problem under study, the theoretical framework, and the major concept and constructs of
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the study. The chapter focuses on an introduction to asthma, the prevalence of asthma,
psychosocial factors, adherence, and health outcomes. Chapter Il (Review of Literature)
consists of empirical and theoretical studies, research questions, objectives, and hypotheses.
Chapter I11 (Method) contains five sections—Design, Pilot study, Participants, Instruments,
and Procedure. Chapter IV (Results) presents results comprising statistical analyses and
tables. Chapter V (Discussion and Conclusion) covers discussion, limitations, future
directions, implications, and conclusion, along with two separate sections—References and

Appendixes.
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Chapter 11
REVIEW OF LITERATURE
In chapter 11, an extensive review of literature has been conducted and systematically
organized. Exhaustive review was done on asthma in relation with knowledge, psychosocial
factors, adherence, and health outcomes. The studies presented in this chapter are primarily
limited to asthma-related articles published for the past ten years.
Socio-demographic factors and asthma
The prevalence of asthma is determined by family history of diseases, occupational
status, age, gender, place of living, comorbidity, history of smoking, across the globe (Shine
et al., 2019; Kumar & Ram, 2017; Kaplan et al., 2019; Taponen et al., 2017). Gender also
plays a major role where it has a larger impact on women due to hormonal imbalance (Koper
et al., 2017). Asthma prevalence is high in the age group of 45 to 64 years (Ross et al.,
2013). The prevalence of asthma in elderly women is 6-17% and continues to increase.
Older asthma patients die due to poor diagnosis and slow treatment (Dunn et al., 2018).
Growing age especially in older patients are likely to develop comorbidities leads to
clustering of diseases (Divo et al., 2014) particularly among women (Tomisa et al., 2021).
In comparison to young adults, the positive correlation between patients' age and severe
asthma increased by 3.09 times in middle adults and 5.7 times in older adults, and asthma
severity is location-dependent; therefore, those who live in cities are less prone to asthma
than those who live in rural areas (Tilahun et al., 2022). The Global Asthma Network (2014)
stated that urban and rural areas excessively suffer from asthma. Residents from unclean
rural households often use stack of firewood, crop leftovers, and cakes made of cow dung
for cooking are diagnosed with asthma. They are often under-diagnosed of allergic reactions

and poor access to treatment (Desalu et al., 2021; Kumar & Ram, 2017).
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Knowledge of asthma

Lack of health knowledge is a universal community health concern that confines an
individual’s capacity to manage chronic illnesses such as asthma (Sgrensen et al., 2012). It
is also related with increased unplanned casualties and hospital admissions (Eckman et al.,
2012). Due to prolonged asthma condition and oral corticosteroids (OCS) treatments,
asthma patients take more oral drugs to reduce the exacerbations caused due to the severity
of asthma due to limited knowledge (Song et al., 2021). Asthma patients should understand
the basic pathophysiology in order to understand about triggers, exacerbations, how their
lungs work, administer emergency medication during flare ups (Mancuso et al., 2010).
Although the level of asthma knowledge is low; it can be improved by means of education
which will help to improve asthma management, fewer hospitalisations, and enhanced
quality of life. Many studies show that asthma knowledge and patient education are

correlated i.e., higher the education, higher is the asthma knowledge (Nguyen et al., 2018).

Gender, age, and duration of the disease also contributes to asthma knowledge.
However, asthma patients with longer duration in general had greater knowledge and
improved quality of life. Younger patients performed better than older patients and women
had better knowledge than men (Nguyen et al., 2018; Gibson et al., 1995). Limited asthma
education improves perceived symptoms but do not upgrade health outcomes in adult
asthma patients (Gibson, 2002). Asthma increases the threat of several other diseases may
further deteriorate asthma symptoms and increase flare-ups, especially if untreated (Kaplan
et al., 2020). Asthma patients' sufficient knowledge helps them to competently and
confidently self-manage their condition (Robinson et al., 2022). Providing self-management
support through routine health check-up and a detailed treatment plan improves asthma

outcomes (Salim et al., 2022).
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Psychological factors affecting asthma
Asthma is a psychosomatic condition. Psychological factors play a crucial role in
asthma. Anxiety affects more than half of all asthmatic patients (Dudeney et al., 2017).
Anxiety disorders are significantly associated with asthma and have a bi-directional
relationship with each other (Del Giacco et al., 2016). In addition, mood and anxiety
disorders have been linked to asthma symptoms (Scott et al., 2007; Katon et al., 2004).
Anxiety disorders are commonly co-occurring in asthma patients. Smith et al. (2014)
discussed that in asthma patients, anxiety is a comorbid condition and directs to reduced
management of the condition resulting poor health outcomes (Katon et al., 2004). De Miguel
et al. (2011) indicated that high anxiety and illness perception impact severe asthma
symptoms. Anxiety-provoking family dynamics and emotional components trigger asthma
flare-ups and are associated with the severity of the condition. Anxiety was found to be high
in female asthma patients (Licari et al., 2019). Severe asthma can be improved by

psychological interventions involving family therapy (Rejno et al., 2019).

Depression is a significant factor in asthma. Patients with uncontrolled asthma suffer
from depression. Also, symptoms of asthma are intensified with depression (Yakar et al.,
2007). Asthma and depression often coexist and has an impact on the diagnosis and outcome
of the disease (Choi et al., 2017). Depression has a strong correlation to quality of life,
corticosteroid use, and hospitalization (Kullowatz et al., 2007). Shin et al. (2018) opined
that depression is associated with high amounts of inflammatory mediators in the body.
Symptoms of depression were linked to a greater perception of asthmatic disability. In older
persons, the association between depression and asthma outcomes is significantly
influenced by over perception of asthma symptoms (Feldman et al., 2021). Depression
lowers health related quality of life and increases exacerbations, poorer control, and the need

for inhalers (Opolski & Wilson, 2005). Female asthma patients were depressed than male
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counterparts (Lu et al., 2018). In a study, women showed poor compliance for treatment,
low self-evaluation and poor control of environmental triggers, resulting in poor asthma
control (Frieri et al., 2015). Treating depression considerably enhances quality of life,
overall health, and reduction of depressive symptoms. As a result, it will increase adherence,
promote breathing and respiratory function, and lead to more effective asthma control (Van

Lieshout & MacQueen, 2008; Grosso et al., 2019).

Stress has an influence on increased upper respiratory tract infections (Cohen et
al.,1991). The connection between stress and asthma is vivid. Stress can have long-term
effects on a person's biology, illness development, and management. Miller et al. (2007)
reported that the relationship between stress and asthma linking type 1 helper cells and type
2 helper cells and pro-inflammatory cytokines heighten the inflammation in the airway
resulting in increased asthma exacerbations. The immunologic and biological mechanism
impacts psychological stress which can increase the clinical symptoms of asthma (Chen &
Miller, 2007). Stress can be divided into active and passive, which will have deleterious
effects on asthma. Both active and passive stressors can activate sympathetic nervous
system and obstructs the airway causing inflammatory driven asthma exacerbations
(Plourde et al., 2017). High rates of chronic stress increases asthma morbidity (Barnthouse
& Jones, 2019). Asthma impacts adults stress levels. An 18-month prospective study by
Sandberg et al. (2000) found that recurrent stress, traumatic events and experiences
increased asthma condition by double-fold. Stress at home environment or at working place
will deteriorate the medication adherence and worsens asthma control and outcomes
(Wisnivesky et al., 2010; Landeo-Gutierrez et al., 2020). Robinson et al. (2020)
recommended psychological screening as mandatory requirement to evaluate if asthma

patients are undergoing through psychological issues.
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Social support and asthma

Krishner (2003) examined that interpersonal relationships and support from friends,
family, peers, and health care providers facilitated asthma control. Social support reduces
the sense of powerlessness and facilitates treatment adherence in asthma patients (Makinen
etal., 1999; Patterson & McGrath, 2000). Loerbroks et al. (2010) highlighted that low social

support and depression increases the risk of asthma in adults.

Sloand et al. (2021) revealed that low social support was strongly related to low
medical adherence and high frequency of asthma symptoms (Lind et al., 2013). Social
networks are crucial in preparing adolescents to take care of themselves emotionally
(Coupey, 1998). A link was found between parental interaction and patients' adherence in
managing chronic illnesses (Schlenk & Hart, 1984; Schobinger et al., 1993). Lack of social
support advances to the development of asthma, and social support can be increased by
facilitating more effective coping mechanisms (Cohen & Wills, 1985). Lack of social
support from family members, peers and colleagues greatly affects the quality of life of the
asthma patients (Metting et al., 2016). Shum et al. (2017) contradicted that asthma patients
reported high social support from home care givers. A recent work of Greenfield et al.
(2023) summarised that older adults with lower asthma self-efficacy received more social
support nevertheless displayed worse asthma outcomes whereas Lind et al. (2015)
concluded that asthma patients received emotional support mainly from partners and family

members and minimally from patient associations and support groups.

Self-efficacy and asthma

Increased self-efficacy is vital for the management of chronic illnesses (Chlebowy
& Garvin, 2006; Bartholomew et al., 1998). Asthma self-efficacy is the ability to accurately

examine the symptoms and adhere to the directions of health care providers with appropriate
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self-care (Mancuso et al., 2010). A lack of self-efficacy is associated to poor quality of life,
emotional stress, and negative physiological repercussions in asthma patients (Martin & Mc
Neil, 2009). Asthma control and self-efficacy are positively related (Mohajjel et al., 2013).
Self-efficacy through behavioural modification increases clinical outcomes (Martin et al.,
2009). Chen et al. (2010) discussed that asthma patients with high self-efficacy manifest
self-care behaviours. Further, high levels of self-efficacy indicated high control illness, and
low levels of self-efficacy displayed pessimistic and depressing symptoms, which
exacerbate their condition. Hence, increasing asthma patients' self-efficacy would enable

them to develop a comprehensive self-care regimen.

There are large number of studies that describe (e.g. Lavoie et al., 2008; Heydari et
al., 2015; Bolman et al., 2011; Talreja et al., 2012; Sleath et al., 2022; Mohajjel et al., 2013;
Bodenheimer et al., 2002; Unni & Farris, 2011) the link between self-efficacy and
management of asthma symptoms with greater control of asthma, improved quality of life,
and higher adherence to medication. Self-efficacy can be developed to enhance better
asthma outcomes, as low self-efficacy worsens asthma outcomes (Mancuso et al., 2001). As
a result, improvements in self-efficacy among asthma patients may lead to enhanced self-

management and illness control (Valizadeh et al., 2014; Ayala et al., 2009).

A study by Campbell et al. (2006) revealed that asthma patients' self-efficacy is
associated with various bodily responses. In asthma patients, lower self-efficacy was related
to elevated parasympathetic activity and airflow obstruction during unpleasant emotions in
daily life with increased hospitalizations, and emergency department visits (Scherer &
Bruce, 2001; Ejebe et al., 2015). Hence, self-efficacy is a strong indicator of self-
management and health outcomes in asthma patients. Asthma patients with high self-
efficacy display protective self-care behaviours, which contributes to effective asthma

management (Chen et al., 2010).



20

Adherence and asthma

Engelkes et al. (2015) revealed that asthma sufferers show lower adherence. Age,
education level, knowledge about asthma, medication, duration of illness, severity of
symptoms, and doctor —patient communication all affect adherence (Baiardini et al., 2015).
Adherence rates in asthma differ widely from 22% to 78% (Krigsman et al., 2007).
Previously, Jones et al. (2003) revealed that medication adherence in asthma patients

remains to be 30-40% in practice.

Asthma attacks are reinforced by poor adherence towards medication, and increased
hospital visits (Blake, 2017). Low adherence estimated for 24% of asthma symptoms such
as exacerbations and 60% of hospitalization; conversely, most intervention studies reported
increased adherence but did not necessarily lead to improving clinical outcomes (Barnes &

Ulrik, 2015).

Greater symptom control is linked to higher adherence, which in turn lowers the
occurrence of exacerbations and asthma-related mortality (George & Bender, 2019).
Gillissen (2007) found that asthma patients were more likely to follow their prescribed
treatment plans if they thought their specific medications were very important. Conversely,
asthma patients who worried about their doctors prescribing too many medications were
less likely to do so. A recent study by Rafi et al. (2022) concluded that rural patients from
middle-class households showed least dedication to treatment than urban patients.
Enhancing adherence through the promotion of pharmaceutical beliefs and favourable
perceptions of the disease lead to better control and a higher quality of living (Riccelli et al.,
2020). In older adults, depressive symptoms were related to worse symptom control, poor
quality of living, and lower adherence to treatment regimens (Krauskopf et al., 2013).
Asthma attacks are enhanced by poor adherence towards medication, and frequent hospital

visits (Blake, 2017). Rafi et al. (2022) postulated that younger asthmatics regardless of
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gender, were likely to be non-adherent to asthma treatment. Non adherence to inhalers leads
to poor asthma control and increased healthcare access (Dima et al., 2015). Thus, Ayele and
Tegegn (2017) prescribed inhalation therapy to increase adherence.

Murphy et al. (2012) summarised that asthmatics with poor asthma control do not
take their medication as prescribed, and this non-adherence is associated with poor clinical
outcomes. Suboptimal adherence to medications leads to worse clinical outcomes and
higher healthcare utilization, and has been linked with one-third of asthma fatalities.
(Normansell, 2017; Robinson et al., 2003; Sumino & Cabana, 2013; Dima et al., 2015).
Being young, having moderate asthma and poor contact with the healthcare provider are
indicators of poor adherence. In contrast, greater adherence was associated with healthcare
professionals fixed-combination medication prescription (Williams et al., 2007; Apter et al.,
1998; Barnes & Ulrik, 2015).

According to Bourdin et al. (2012) poor adherence has a significant impact on
asthma control, quality of life, and health outcomes e.g. poor control, exacerbations,
hospitalizations, poor lung function, and often leads to an overestimation of asthma severity.
Inversely, higher adherence and better health outcomes are strongly connected, and shows
enhanced symptom management and fewer fatalities (George & Bender, 2019). High
adherence to conventional Mediterranean diet enhances effective asthma management in
adults (Barros et al., 2008). As a result, it is advised that high consumption of fruits and

vegetables lowers asthma risk and enhances asthma control (Guilleminault et al., 2017).

Toennesen et al. (2018) observed that combining diet and exercise improves asthma
management in non-obese patients. Despite the fact that physical activity enhances asthma
outcomes such as disease control, pulmonary function, and overall well-being, many asthma
patients remain non-adherent to exercise due to the lack of knowledge or misconception that

they should restrict exercise participation (Nyenhuis et al., 2022). Smits et al. (2020)
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elaborated that patients' perceptions of asthma, medicines, fear of counter effects of
medications, quality of doctor patient communication, family support, social support,
availability of drug and its cost, and education significantly influence patients' adherence to

asthma treatments (Rifat et al., 2013; Gamble et al., 2011; Hassan et al., 2020).

Health outcomes and asthma

There are different types of coping measures which asthma patients may adapt in the
process of managing the disease to have better health outcomes (Baiardini et al., 2015).
Asthma impacts a patient's overall happiness and asthma health related quality of life, and
affects disease progresses (Adeyeye et al., 2017). Helgeson et al. (2018) identified that
health evaluations play an important role in effective management of asthma and contributes
to increased health outcomes. Accurate assessment of health outcomes is crucial to ensure
appropriate treatment and improve patients’ lives and clinical outcomes (McDonald et al.,
2018; De Albornoz & Chen, 2021). Exposure to chemical pollution for a prolonged period
of time results in asthma symptoms and worsened health and well-being in asthma patients
(Chatkin et al., 2021; Landrigan et al., 2018). Yung et al. (2019) established that asthma
triggers increases the frequency and severity of asthma exacerbations and decreases the
health outcomes. Asthma patients with anxiety-related symptoms limit their ability to
engage in activities and deteriorate health outcomes (McLeish et al., 2019). Asthma has a
significant impact on asthma patients' health related quality of life and well-being
(Thompson et al., 2013; Siroux et al., 2008). Poor health related quality of life in asthma
patients may escalate the probability of acute exacerbations necessitating hospitalization,
whereas improved symptom control in asthma patients enhances subjective well-being
(Magid et al., 2004; Schatz et al., 2008; Shinan-Altman & Katzav, 2021). Asthmatics' health

related quality of life declines with age, and older patients report poor health outcomes,
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conversely, adolescent asthma patients reported poor health (Kannan et al., 2015; Van Der

Laan et al., 2021; Cui et al., 2015).

Summary

To conclude this section, the literature identified that previous studies demonstrated
patients’ knowledge of asthma and its role in asthma management. Further, the studies have
emphasized that psychosocial factors such as anxiety, and depression worsen symptoms,
diagnosis, and prognosis of asthma. Stress has a deleterious impact on asthma, even causing
morbidity. Higher self-efficacy was shown to bring about behavioral change among asthma
patients. Conversely, lower self-efficacy decreased quality of life and asthma management.
Furthermore, a lack of social support may contribute to the development of psychological
distress, and high social support facilitates treatment outcomes. The review reveals that
asthma sufferers exhibit lower adherence whereas higher adherence is associated with better
management of the condition. Even though considerable studies have explored the
relationship between knowledge and psychosocial factors, very few have explored this
relationship among asthma patients especially in the Indian context. Despite previous
studies showing that geographical settings profoundly affected the health outcomes of
asthma patients, these variables have not been explored much in the Indian context.
Similarly, studies have shown that the majority of asthma patients are unaware of managing
psychosocial factors, as a result of which their asthma symptoms are exacerbated. Overall,
these studies highlight the need for a holistic exploration of psychosocial factors,
behavioural factors, and health outcomes of asthma patients. In summary, little is known
about the interrelationships between knowledge of asthma, psychosocial factors,

adherences, and health outcomes in asthma patients in the Indian context.
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Research Questions
There are three specific research questions.
1. What is the trend of relationship between knowledge of asthma, psychosocial

factors, adherence, and health outcomes of asthma patients?

2. How do knowledge of asthma and psychosocial factors play a role in adherence
and health outcomes of asthma patients?

3. What are the patterns of variations of knowledge of asthma, psychosocial factors,
adherence, and health outcomes of asthma patients across geographical settings and age
categories?

Objectives
The main objectives of the study are

1. To explore the relationship between knowledge of asthma, psychosocial factors,

adherence, and health outcomes of asthma patients;

2. To assess the role of knowledge of asthma and psychosocial factors in adherence,

and health outcomes of asthma patients;

3. To examine the patterns of variations of knowledge of asthma, psychosocial
factors, adherence, and health outcomes of asthma patients across geographical settings and

age categories.
Hypotheses
It is hypothesised that

1. There will be correlation between knowledge of asthma, psychosocial factors,

adherence, and health outcomes of asthma patients.

2. The knowledge of asthma, psychosocial factors will play significant role in

adherence and health outcomes of asthma patients

3. The patterns of knowledge of asthma, psychosocial factors, adherence, and health

outcomes will vary in asthma patients across geographical settings and age categories.
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Chapter 111
METHOD
This chapter consists of five headings, such as design, pilot study, participants,

instruments, and procedure.

Design
Based on the principles of quantitative research, the study involved a correlational
design using a survey method to explore the relationship and assess the role of knowledge

and psychosocial factors in adherence and health outcomes in asthma patients.

The study primarily had four variables: knowledge, psychosocial factors, adherence,
and health outcomes. First, knowledge had three dimensions, such as knowledge of
symptoms, knowledge of triggers, and knowledge of interventions. Second, psychosocial
factors included five domains, such as depression, anxiety, stress, social support, and self-
efficacy. Third, adherence was a composite score. Fourth, health outcomes included asthma

health-related quality of life and asthma symptoms—severity and frequency.

The predictors were knowledge and psychosocial factors. The criterions were
adherence and health outcomes. Further, the study adopted a 2 (geographical setting) x 3
(age category) factorial design to examine the patterns of variations of knowledge of asthma,
psychosocial factors, adherence, and health outcomes of asthma patients across
geographical settings and age categories. The first factor was the geographical setting
having two levels, such as urban and rural. The second factor age group comprised three

levels: early adults, middle adults, and older adults.

Pilot study

Before conducting the actual study, a pilot study was carried out involving a small

sample of asthma patients (n = 100). The main objectives of the pilot study were to assess
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the feasibility and parsimony of the actual research. The pilot study provided hands-on
experience with the availability and accessibility of the study sample. The pilot study
verified the readability and applicability of all the research instruments. The pilot study
provided information about the duration and assessment of an individual participant. Thus,
the pilot study facilitated the protocol and smooth conduct of the actual study.
Participants

The participants included (N =285) asthma patients. The participants were drawn
primarily from community and hospital based settings. The sample were recruited from two
geographical settings such as urban (n1 = 102) and rural (n2 = 183) of various districts of
Telangana state in India. The participants fell under three age categories such as early adults
(20-39 years; ny = 138), middle adults (40-59 years; n2 = 96), and older adults (60 years and
above; n3 = 51).

Purposive sampling was used to recruit the participants. Duration of asthma up to 25
years was considered. Asthma patients belonging to the above categories having known
psychiatric disorders, any surgery, and critical conditions were excluded from the study.
Basing on the inclusion and exclusion criteria, the investigator initially established contact
with 340 potential participants in the study. Thus, there were 310 participants participated
in the study. As 25 participants voluntarily omitted some of the items of the instruments,
they were excluded from the data set. In this way, 285 participants were included in the data
for analysis. Of the initial sample of 285 asthma patients 55% were women, and 45% were
men. In this sample, 70% were married, 30% were unmarried. In asthma patients, 74%

belonged to nuclear family, and 26% belonged to joint family.

Twenty six percent (26%) of participants had only asthma as a chronic illness.
Although, thirty one percent (31%) of participants had asthma with other chronic illness

such as diabetes. Further, thirty three percent (33%) participants had hypertension, two



27
percent (2%) had cancer, one percent (1%) suffered chronic kidney disease, and four percent

(4%) of the participants were affected with arthritis.

Fifteen percent (15%) of patients did not have any formal education, twenty seven
percent (27%) had primary education, thirty percent (30%) of the participants completed

higher secondary, and twenty six percent (26%) of them completed higher education.

Instruments

There are seven standardized instruments used in the study. In addition to these, a

Socio-demographic form was also used (See Appendix I).

Asthma Knowledge Questionnaire

To identify knowledge of asthma, the asthma knowledge questionnaire developed
by Ho et al. (2003) was adapted and administered to patients with asthma (Alshagga et al.,
2011). The scale consisted of 25 items using a dichotomous scale (yes = 1, no = 0). The
score ranges between 0 and 25. The higher the scores, higher was the knowledge of asthma.
It measures three dimensions of knowledge of asthma such as symptoms, triggers and
interventions. The questionnaire has adequate reliability and validity (Cronbach’s a.= 0.69).
Examples of items for asthma knowledge questionnaire are :‘Coughing is not a symptom of

asthma’, ‘Asthma is due to inflammation in the lungs’. (See Appendix II).

Depression Anxiety and Stress Scale

For the purpose of measuring psychosocial factors, depression, anxiety, and
stress scale was administered. This brief version DASS- 21 was developed by Lovibond and
Lovibond (1995). It measures adverse emotional states such as level of depression, anxiety,
and stress. This scale has 21-items with 7- items from each domain. The responses were
based on a 4- point severity/frequency pattern of responses in which 0- indicated, “Did not

apply to me at all, 1- Applied to me to some degree, or some of the time, 2- Applied to me
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to a considerable degree or a good part of time, 3- Applied to me very much or most of the
time”. Its scores for depression, anxiety, and stress are calculated by summing the scores
for the relevant items. Lovibond and Lovibond (1995) proposed cut-off scores for standard
markers are normal, moderate, and severe. The reliability for the subscales depression,
anxiety, and stress indicated adequate (Cronbach’s a = 0.81, 0.89, & 0.78) respectively.
Example of statements related to depression, anxiety, and stress are: “I couldn’t seem to
experience any positive feeling at all, | was worried about situations in which I might panic

and make a fool of myself, and | found it difficult to relax”. (See Appendix III).

Interpersonal Support Evaluation List

In order to measure social support, interpersonal support evaluation list shortened
version—12 items scale was administered to the participants. This short version of
interpersonal evaluation list was developed by Cohen et al. (1985). This scale consists of 12
items and measures three dimensions of perceived social support such as appraisal support,
belonging support, and tangible support. Each dimension is assessed by 4 statements on a
4-point Likert scale. The responses included “definitely false, probably false, probably true,
and definitely true.” The scores for appraisal support, belonging support, and tangible
support are analysed by adding the scores for the relevant items. The reliability of the scale
was adequate (Cronbach’s o = .88 - .90). Examples of items for social support are: “There
is someone | can turn to for advice about handling problems with my family, If | was
stranded 10 miles from home, there is someone | could call who could come and get me”.

(See Appendix IV).

Self-efficacy for Managing Chronic Disease

The self-efficacy for managing chronic disease scale was developed by Lorig et al.

(2001). This scale primarily measures various factors that are mostly common in chronic
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diseases such as symptom control, role function, emotional functioning, communicating
with physicians. This scale contains 6-items measured on a 10 point Likert scale ranging
from “1- not at all confident to 10- totally confident”. Higher the score, higher was the self-
efficacy. The internal consistency reliability was adequate (Cronbach’s a.=0.91). Examples
of items for self-efficacy are: “How confident do you feel that you can keep the physical
discomfort or pain of your disease from interfering with the things you want to do?, How
confident do you feel that you can do things other than just taking medication to reduce how

much your illness affects your everyday life?”. (See Appendix V).

Adherence Scale in Chronic Diseases

To evaluate patients' adherence to prescribed medicines adherence scale in chronic
diseases developed by Buszko et al. (2016) was administered on asthma patients. This scale
is adapted widely across patients with hypertension, diabetes, and cardio-vascular diseases
(Kosobucka et al., 2018). Adherence scale in chronic diseases consists 8 items, with five
multiple choice varying responses. The score range between 0-32 with scores less than 24,
24 to 28 and more than 29 showing low, medium and high adherence respectively. The scale
established enough reliability as well as validity (Cronbach’s a. = 0.74). Examples of items
on adherence are: “Do you always remember to take all your medications according to your
doctor’s instructions?”, “Do you adjust the dosing of your medications according to how

you feel?”. (See Appendix VI).

Asthma Quiality of Life Questionnaire

The Asthma Quality of life questionnaire was developed by Juniper et al. (1992).
This measures asthma health related quality of life in four areas, such as activity limitations,
symptom control, emotional function, exposure to environmental stimuli. This scale

consisted of 32 items involving a 7-point Likert scale. The scale ranges from 1- Severely
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impaired to 7 - Not at all impaired. The test-retest reproducibility of the questionnaire was
adequate (Cronbach’s a > .90). Examples of items for asthma quality of life questionnaire
are: “How often during the past two weeks did you feel you had to avoid a situation or
environment because of cigarette smoke?”, “How much discomfort or distresses have you

felt over the last two weeks as a result of chest tightness?”. (See Appendix VII).

Asthma Symptom Questionnaire

For measuring asthma symptoms, asthma symptom questionnaire developed by
Steen et al. (1994) was administered on asthma patients. This measures frequency of asthma
symptoms and severity of asthma symptoms. This scale includes 10 items with a 5-point
Likert scale. The responses for severity of asthma symptoms were based on a 5 - point
pattern indicating 1 - Never, 2 - On one of the days, 3 - On several days, 4 - On most days,
and 5 — Everyday. The responses for frequency of asthma symptoms were based on a 5 -
point pattern indicating that 1 - Does not apply to me, 2 - No bother at all, 3 - Not much
bother, 4 - Much bother, and 5 — Very much bother. Minimum score for severity and
frequency is “1”” and maximum score is “50”. Sufficient reliability score and validity of the
questionnaire was acquired (Cronbach’s a = 0.86- 0.87). Examples for the items of asthma
symptom checklist are: “How much did you bother because of the breathlessness during
exercise?”, “How many days have you experienced breathlessness during exercise?”. (See

Appendix VIII).

Procedure

Ethical approval from the Institutional Ethics Committee of the University of
Hyderabad was obtained prior to the conduct of study. The investigator identified key
informants from the community and contacted the potential rural participants from the rural

areas of Hyderabad district. In addition to this, the investigator also contacted the authorities
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of hospitals, primary health centres, and health clinics located in the twin-city of Hyderabad
and Secundrabad to seek their permissions for inclusion of potential urban participants in
the study. The investigator, thus, chose the participants on the basis of inclusion and
exclusion criteria. After explaining the informed consent to the participants, signature was
obtained based on their willingness. Socio-demographic form was also given to the
participants and requested to fill. In few cases, where the participants were not able to read
and write, structured interview method was followed and the investigator noted the
responses given by the participants. After this preliminary process, each participant
individually answered to items of the research instruments. Self-report method was followed
when the participant was able to read and write. In cases, where participants were illiterate,
structured interview method was followed. During this process, doubts of each participant
were clarified. Each participant took approximately 45-50 minutes to respond to the items

of the research instruments. At the end, a debriefing was done to each participant.
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Chapter 1V
RESULTS

Results and their analyses are included in this chapter. The procedure of data
cleaning was carried out after the obtained quantitative data were entered into IBM SPSS
Statistics 20.0. All objectives and hypotheses were taken into account when selecting the
relevant statistical tests. The primary statistical analysis consists of descriptive statistics,
Pearson’s r, multiple regression using step-wise method, and two-way ANOVA. The
underlying assumptions of each statistical test were examined. All statistical analyses were
conducted with an alpha level of .05. Wherever necessary, the Cohen's (Cohen, 1988) cut-
off criteria for effect size were applied.

Based on the objectives, the findings and analyses are organised into three main
sections: (1) to explore the relationship between knowledge of asthma, psychosocial factors,
adherence, and health outcomes of asthma patients, (2) to assess the role of knowledge of
asthma and psychosocial factors in adherence, and health outcomes of asthma patients, and
(3) to examine the patterns of variations of knowledge of asthma, psychosocial factors,
adherence, and health outcomes of asthma patients across geographical settings and age
categories. The first paragraph of each objective includes the type of data, the name of the
statistical test, and the testing of assumptions before moving on to the analyses. Tables and

figures are used to present the results.

The first objective was to explore the relationship between knowledge of asthma,
psychosocial factors, adherence, and health outcomes of asthma patients. The descriptive
statistics (M, SD) and Pearson’s product moment correlation (r) were performed since the

data were ratio and interval.

The product moment correlation coefficients between the criterion and predictor

variables were displayed in Table 1. The predictor variables included knowledge of asthma
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(symptoms, triggers, and interventions), and psychosocial factors (depression, anxiety,
stress, social support and self-efficacy). Further, social support comprised three components
such as appraisal support, belonging support, and tangible support. The criterion consisted
of adherence and health outcomes. Health outcomes were operationalised and estimated
using measures such as asthma health-related quality of life and its dimensions such as
activity limitation, symptom control, emotional function, and exposure to environmental
stimuli. The frequency and severity of asthma symptoms were also included under health
outcomes.

We can derive from the Table 1 that knowledge of asthma symptoms was negatively
correlated with two dimensions of health-related quality of life such as activity limitation (r
=-.15, p <.01) and symptom control (r =-.12, p <.05). Knowledge of asthma triggers was
positively correlated with frequency of asthma symptoms (r = .17, p < .01) and severity of
asthma symptoms (r = .25, p < .01). Further, Knowledge of asthma interventions was
positively correlated with three dimensions of health-related quality of life such as activity
limitation (r = .16, p < .01), symptom control (r = .14, p < .05), and exposure to

environmental stimuli (r = .15, p <.05).

It was evident that depression was negatively correlated with four dimensions of
health- related quality of life such as activity limitation (r = -.28, p <.01), symptom control
(r =-.23, p < .01), emotional function (r = -.23, p < .01), and exposure to environmental
stimuli (r =-.17, p <.01). However, depression was positively correlated with frequency of
asthma symptoms (r = .15, p < .01). Further, anxiety was negatively correlated with all
dimensions of health-related quality of life such as activity limitation (r = -.31, p < .01),
symptom control (r = -.23, p < .01), emotional function (r = -.23, p <.01), and exposure to
environmental stimuli (r = -.21, p <.01). It was also observed that anxiety was positively

correlated with frequency of asthma symptoms (r = .19, p <.01) and severity of asthma
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Table 1
Correlations between predictors (Knowledge of asthma and psychosocial factors) and

criterion (adherence and health outcomes) in asthma patients (N = 285)

Adherence Health outcomes

AL SC EF EES FAS  SAS

Knowledge of asthma

KAS -.09 -15*%*  -12* -10 -.05 -01 -.03
KAT .09 -.00 -.05 -.07 -12 A7** 25%*
KAI -.06 A16**  14* A1 15* -.08 -.02

Psychosocial factors

Depression .02 -28*%*  -23*%*  -23*%* - 17**  15*%* 05
Anxiety .04 -31F* -23**  -23%*%  -21%* 19 14*
Stress -.02 -20%* - 18**  -23**  -16** .18** |19**
Appraisal support .36** .07 .08 .07 .03 26%*  36**
Belonging support 20%* -.03 .03 .06 -.02 34**  35**
Tangible support 37** -.01 -.01 .00 -.08 BT** 42%*
Self-efficacy -.00 -.00 12 16** .05 2% 20%*

Note. AL: Activity limitation, SC: Symptom control, EF: Emotional function, EES:
Exposure to environmental stimuli, FAS: Frequency of asthma symptoms, SAS: Severity of
asthma symptoms, KAS: Knowledge of asthma symptoms, KAT: Knowledge of asthma
triggers, KAI: Knowledge of asthma interventions,

*p <.05, **p <.0L.
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symptoms (r = .14, p <.05). Similarly, stress was found to be negatively correlated with all
the dimensions of health-related quality of life such as activity limitation (r = -.29, p < .01),
symptom control (r =-.18, p <.01), emotional function (r = -.23, p <.01), and exposure to
environmental stimuli (r = -.16, p <.01). On the other hand, stress was positively correlated
with frequency of asthma symptoms (r = .18, p <.01) and severity of asthma symptoms (r

=.19, p <.01).

All the three dimensions of social support, appraisal support was positively
correlated with adherence (r = -.36, p < .01), whereas positively correlated with frequency
of asthma symptoms (r = .26, p < .01) and severity of asthma symptoms (r = .36, p <.01).
However, belonging support was positively correlated with adherence (r = .20, p < .01),
frequency of asthma symptoms (r = .34, p <.01), and severity of asthma symptoms (r = .35,
p <.01). The tangible support was found to be positively correlated with adherence (r = .37,
p <.01), frequency of asthma symptoms (r = .37, p <.01), and severity of asthma symptoms

(r=.42,p<.01).

From the Table 1, it was also observed that self-efficacy was positively correlated
with emotional function (r = .16, p <.01), frequency of asthma symptoms (r = .12, p <.05),

and severity of asthma symptoms (r = .20, p < .01).

The second objective was to assess the role of knowledge of asthma and
psychosocial factors in adherence, and health outcomes of asthma patients. Multiple
regression step-wise method was run. Before running multiple regression step wise method,
its major assumptions like linear relationship, normal distribution, and multi-collinearity

were tested.
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As the knowledge scores were in ratio data and psychosocial factors scores were
interval data, multiple linear regression analysis using step-wise method was computed (N
= 285) by IBM SPSS statistics 20.0. For this analysis, there were ten predictors — three
dimensions of knowledge of asthma (symptoms, triggers, and interventions), depression,
anxiety, stress, the dimensions of social support (tangible, appraisal, and belonging support),
and self-efficacy. The criterion was adherence scores. The major assumptions for multiple

linear regressions were tested.

Table 2 shows the results of the multiple linear regression analysis using step-wise
method. The table contains the number of steps, constant (C), R?, R?-change (AR?),
unstandardized regression coefficients (B), standard error of beta (SEB), standardized

regression coefficients (5), and t-value with significance levels.

From Table 2, it is observed that multiple linear regression analysis step-wise
method give rise to five models. The tangible support in Step 1 was found to be a significant
predictor (f = .37, t = 6.78, p <.001). The model explained statistically significant 14%

proportion of variance in adherence, R? = .14, F = (1,283), p <.001.

In Step 2, appraisal support was added (8 = .20, t = 2.86, p < .001) and the model
explained significantly 2% more variance. Thus, the model comprising tangible support and
appraisal support explained statistically significant 16% proportion of variance in

adherence, R? = .16, F = (1,282), p < .001.

In Step 3, knowledge of asthma interventions was added ($ =-.18, t =-3.29, p <.01)
and the model explained significantly 3% more variance. Thus, the model comprising
tangible support, appraisal support, and knowledge of asthma interventions explained
statistically significant 19% proportion of variance in adherence, R? = .19, F = (1,281), p <

.01.
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Summary of multiple regression analysis (Stepwise) for knowledge and psychosocial factors

(depression, anxiety, stress, three dimensions of social support, and self-efficacy) predicting

Adherence (N = 285)

Step and predictor variable C R2 AR?2 B SEB § t
Step-1 1.83 .14
Tangible Support - .76 11 37 6.78*%**
Step-2 .87 16 .02
Tangible Support 51 14 25 3.54%**
Appraisal Support 43 15 20 2.86%**
Step-3 294 19 .03
Tangible Support .55 14 27 3.88*%**
Appraisal Support .50 15 23 3.36**
Knowledge Intervention -71 21 -18  -3.29**
Step-4 521 .22 .03
Tangible Support .60 14 29 4.27*F*
Appraisal Support .60 15 28  3.96*%**
Knowledge Intervention -.70 21 -18  -3.28**
Self-efficacy -.57 19 -17  -3.03**
Step-5 6.49 .23 .01
Tangible Support .63 14 31 4.50*%**
Appraisal Support .58 15 27  3.89*%**
Knowledge Intervention -.63 21 -16  -2.98**
Self-efficacy -.54 19 -16  -2.83**
Knowledge Symptoms -.50 .23 -12  -2.20*%

Note: *p <.05, **p <.01, ***p <.001
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In Step 4, self-efficacy was added (f = -.17, t = -3.03, p < .01) and the model
explained significantly 3% more variance. Thus, the model comprising tangible support,
appraisal support, knowledge of asthma interventions and self-efficacy explained
statistically significant 22 % proportion of variance in adherence, R? = .22, F = (1,280), p <

.01.

Finally in Step 5, knowledge of asthma symptoms was added (5 = -.12, t =-2.20, p
<.05) and the model explained significantly 1% more variance. Thus, the model comprising
tangible support, appraisal support, knowledge of asthma interventions, self-efficacy and
knowledge of asthma symptoms explained statistically significant 23% proportion of

variance in adherence, R? = .23, F = (1,279), p < .05.

Hence, the five significant predictors tangible support (f = .37, t = 6.78, p < .001),
appraisal support (5 =.20, t = 2.86, p <.001), knowledge of asthma interventions (5 = -.18,
t =-3.29, p < .01), self-efficacy (5 = -.17, t = -3.03, p < .01) and knowledge of asthma

symptoms (f = -.12, t = -2.20, p <.05), predicted adherence in asthma patients.

Table 3 shows the analysis for ten predictors — three dimensions of knowledge of
asthma (symptoms, triggers, and interventions), depression, anxiety, stress, the dimensions
of social support (tangible, appraisal, and belonging support), and self-efficacy. The

criterion was health outcome (activity limitation).

Table 3 denotes the results of the multiple linear regression analysis using step-wise
method. The table contains the number of steps, constant (C), R? RZ?-change (AR?),
unstandardized regression coefficients (B), standard error of beta (SEB), standardized

regression coefficients (), and t-value with significance levels.

It is observed from Table 3 that multiple linear regression analysis step-wise method

give rise to three models. In Step 1, anxiety was found to be a significant predictor
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Summary of multiple regression analysis (Stepwise) for knowledge and psychosocial factors

(depression, anxiety, stress, three dimensions of social support, and self-efficacy) predicting

Health outcome (activity limitation) (N = 285)

C R2 AR? B SEB § t

Step-1 5.50 09 -

Anxiety -.05 .01 -31 -5.43%**
Step- 2 6.05 12 .03

Anxiety -05 .01 -32  -5.70%**

Knowledge symptoms -14 .05 -17  -3.12**
Step-3 5.63 15 .02

Anxiety -04 .01 -30  -5.35%**

Knowledge symptoms -16 .05 -20  -3.53***

Knowledge interventions 11 .04 15 2.66**

Note: *p <.05, **p <.01, ***p <.001
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(p=-.31,t=-5.43, p<.001). The model explained statistically significant 9% proportion

of variance in health outcome (activity limitation), R? = .09, F = (1,283), p < .001.

In Step 2, knowledge of asthma symptoms was added (f = -.17, t = -3.12, p <.01)
and the model explained significantly 3% more variance. Thus, the model containing
anxiety and knowledge of asthma symptoms explained statistically significant 12%

proportion of variance in health outcome (activity limitation), R> = .12, F = (1,282), p < .01.

In Step 3, knowledge of asthma interventions was added (5 = .15, t =2.66, p < .01)
and the model explained significantly 2% more variance. Thus, the model containing
anxiety, knowledge of asthma symptoms and knowledge of asthma interventions explained
statistically significant 15% proportion of variance in health outcome (activity limitation),

R2 = .15, F = (1,281), p < .01.

Hence, the three significant predictors anxiety (8 = -.31, t = -5.43, p < .001),
knowledge of asthma symptoms (f = -.17, t = -3.12, p < .01) and knowledge of asthma

interventions (5 = .15, t =2.66, p < .01) predicted health outcome (activity limitation).

Table 4 shows the analysis for ten predictors — three dimensions of knowledge of
asthma (symptoms, triggers, and interventions), depression, anxiety, stress, the dimensions
of social support (tangible, appraisal, and belonging support), and self-efficacy. The

criterion was health outcome (symptom control).

From Table 4, it is observed that multiple linear regression analysis step-wise
method give rise to four models. In Step 1, depression was found to be a significant predictor
(B =-.23,t=-3.99, p <.001). The model explained statistically significant 5% proportion

of variance in health outcome (symptom control), R? = .05, F = (1,283), p < .001.

In Step 2, knowledge of asthma symptoms was added (5 = - .16, t = -2.80, p < .01)

and the model explained significantly 3% more variance. Thus, the model comprising
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Table 4
Summary of multiple regression analysis (Stepwise) for knowledge and psychosocial factors
(depression, anxiety, stress, three dimensions of social support, and self-efficacy) predicting

Health outcome (symptom control) (N = 285)

Step and predictor variable C R? AR? B SEB # t
Step-1 540 .05 -
Depression -.03 01 -23  -3.99*%**
Step-2 597 .08 .03
Depression -.04 01 -26  -4.45%**
Knowledge symptoms -.14 .05 -16  -2.80*
Step-3 560 .09 .01
Depression -.03 .01 -23  -3.96*%**
Knowledge symptoms -.15 .05 -18  -3.06**
Knowledge interventions .09 .05 12 2.03*
Step-4 6.15 .11 .02
Depression -.04 01 -.27 -4 51%**
Knowledge symptoms -14 .05 -16  -2.73**
Knowledge interventions 12 .05 15 2.58**
Knowledge triggers -.10 .04 -15  -2.48*

Note: *p <.05, **p <.01, ***p <.001
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depression and knowledge of asthma symptoms explained statistically significant 8%

proportion of variance in health outcome (symptom control), R? = .08, F = (1,282), p < .01.

In Step 3, knowledge of asthma interventions was added (5 = .12, t = 2.03, p < .05)
and the model explained significantly 1% more variance. Thus, the model comprising
depression, knowledge of asthma symptoms, and knowledge of asthma interventions
explained statistically significant 9% proportion of variance in health outcome (symptom

control), R? = .09, F = (1,281), p < .05.

In Step 4, knowledge of asthma triggers was added (f = -.15, t =-2.48, p <.05) and
the model explained significantly 2% more variance. Thus, the model comprising
depression, knowledge of asthma symptoms, knowledge of asthma interventions and
knowledge of asthma triggers explained statistically significant 11% proportion of variance

in health outcome (symptom control), R? = .11, F = (1,280), p < .05.

Hence, the four significant predictors depression (f = -.23, t = -3.99, p < .001),
knowledge of asthma symptoms (5 = - .16, t = -2.80, p < .01), knowledge of asthma
interventions (f = .12, t = 2.03, p <.05), and knowledge of asthma triggers (5 = -.15,t = -

2.48, p <.01), predicted health outcome (symptom control).

Table 5 shows the analysis for ten predictors — three dimensions of knowledge of
asthma (symptoms, triggers, and interventions), depression, anxiety, stress, the dimensions
of social support (tangible, appraisal, and belonging support), and self-efficacy. The

criterion was health outcome (emotional function).

From Table 5, it is evident that multiple linear regression analysis step-wise method

give rise to three models. In Step 1, depression was found to be a significant predictor
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Table 5
Summary of multiple regression analysis (Stepwise) for knowledge and psychosocial
factors (depression, anxiety, stress, three dimensions of social support, and self-efficacy)

predicting Health outcome (emotional function) (N = 285)

Step and predictor variable C R? AR? B SEB p t
Step-1 546 .05 -
Depression -04 01 -23  -4.06%**
Step-2 6.33 .08 .03
Depression -05 .01 -29  -4.81*%**
Knowledge triggers -12 .04 -17  -2.81**
Step-3 6.69 .09 .01
Depression -05 .01 -30  -5.04***
Knowledge triggers -11 .04 -15  -2.45*
Knowledge symptoms -11 .05 -12 -2.11*

Note: *p <.05, **p <.01, ***p <.001
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(B =-.23,t=-4.06, p <.001). The model explained statistically significant 5% proportion

of variance in health outcome (emotional function), R? = .05, F = (1,283), p <.001.

In Step 2, knowledge of asthma triggers was added (5 =-.17,t=-2.81, p<.01) and
the model explained significantly 3% more variance. Thus, the model comprising
depression and knowledge of asthma triggers explained statistically significant 8%

proportion of variance in health outcome (emotional function) R? =.08, F = (1,282), p < .01.

In Step 3, knowledge of asthma symptoms was added (f = -.12, t = -2.11, p <.05)
and the model explained significantly 1% more variance. Thus, the model comprising
depression, knowledge of asthma triggers, and knowledge of asthma symptoms explained
statistically significant 9% proportion of variance in health outcome (emotional function)

R2 =.09, F = (1,281), p < .05.

Hence, the three significant predictors depression (f = -.23, t = -4.06, p < .001),
knowledge of asthma triggers (8 = - .17, t = -2.81, p < .01), and knowledge of asthma

symptoms (f = -.12, t =-2.11, p <.05), predicted health outcome (emotional function).

Table 6 depicts the analysis for ten predictors — three dimensions of knowledge of
asthma (symptoms, triggers, and interventions), depression, anxiety, stress, the dimensions
of social support (tangible, appraisal, and belonging support), and self-efficacy. The

criterion was health outcome (exposure to environmental stimuli).

From Table 6, it is noticed that multiple linear regression analysis step-wise method
give rise to three models. In Step 1, anxiety was found to be a significant predictor (5 =-.21,
t =-3.55, p <.001). The model explained statistically significant 4% proportion of variance

in health outcome (exposure to environmental stimuli), R? = .04, F = (1,283), p < .001.

In Step 2, knowledge of asthma triggers was added (5 =- .14, t = -2.43, p < .05) and

the model explained significantly 2% more variance. Thus, the model comprising anxiety
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Table 6
Summary of multiple regression analysis (Stepwise) for knowledge and psychosocial
factors (depression, anxiety, stress, three dimensions of social support, and self-efficacy)

predicting Health outcome (exposure to environmental stimuli) (N = 285)

Step and predictor variable  C R? AR? B SEB B t
Step-1 537 .04 -
Anxiety -.04 .01 -21 -3.55%**
Step-2 6.06 .06 .02
Anxiety -04 .01 -22  -3.84%**
Knowledge triggers -11 .04 -14  -2.43*
Step-3 564 .09 .03
Anxiety -04 .01 -20  -3.54%**
Knowledge triggers -.15 .04 -19  -3.25**
Knowledge intervention 16 .05 .18 2.99**

Note: *p <.05, **p <.01, ***p <.001
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and knowledge of asthma triggers explained statistically significant 6% proportion of
variance in health outcome (exposure to environmental stimuli), R = .06, F = (1,282), p <

.05.

In Step 3, knowledge of asthma interventions was added (5 = .18, t = 2.99, p <.01)
and the model explained significantly 3% more variance. Thus, the model comprising
anxiety, knowledge of asthma triggers, and knowledge of asthma interventions explained
statistically significant 9% proportion of variance in health outcome (exposure to

environmental stimuli), R? = .09, F = (1,281), p < .01.

Hence, the three significant predictors anxiety (8 = -.21, t = -3.55, p < .001),
knowledge of asthma triggers (8 = - .14, t = -2.43, p < .05), and knowledge of asthma
interventions (# = .18, t = 2.99, p < .01), predicted health outcome (exposure to

environmental stimuli).

Table 7 shows the analysis for ten predictors — three dimensions of knowledge of
asthma (symptoms, triggers, and interventions), depression, anxiety, stress, the three
dimensions of social support (tangible, appraisal, and belonging support), and self-efficacy.

The criterion was asthma symptoms (severity).

From Table 7, it is visible that multiple linear regression analysis step-wise method
give rise to six models. In Step 1, tangible support was found to be a significant predictor
(#=.42,t=7.77, p <.001). The model explained statistically significant 18% proportion of

variance in severity of asthma symptoms, R? = .18, F = (1,283), p < .001.

In Step 2, stress was added (4 =.21, t = 3.95, p < .001) and the model explained
significantly 4% more variance. Thus, the model comprising tangible support and stress
explained statistically significant 22% proportion of variance in severity of asthma

symptoms, R? = .22, F = (1,282), p < .001.
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Summary of multiple regression analysis (Stepwise) for knowledge and psychosocial factors

(depression, anxiety, stress, three dimensions of social support, and self-efficacy) predicting

asthma symptoms (severity) (N = 285)

Step and predictor variable C RZ AR B SEB B t
Step-1 -71 .18 -
Tangible support 1.02 13 42 7TTFF*
Step-2 -3.66 .22 .04
Tangible support 1.04 13 43 8.12%**
Stress .20 .05 21 3.95%**
Step-3 -5.06 .24 .02
Tangible support 74 .16 30 4.56%**
Stress 21 .05 23 4.35%**
Appraisal support 51 17 20 2.93**
Step-4 -3.18 .26 .02
Tangible support .78 16 32 4.81*%**
Stress 21 .05 22 4.26%**
Appraisal support 57 17 22 3.27**
Knowledge interventions -.61 .25 =13 -2.47**
Step- 5 -5.77 .28 .02
Tangible support 73 16 30 4.57***
Stress 22 .05 23 4.52%**
Appraisal support 46 17 18  2.66**
Knowledge interventions -.78 .25 -17  -3.10**
Knowledge triggers .66 .23 A7 2.92**
Step- 6 -7.86 .29 .01
Tangible support .69 .16 28  4.30%**
Stress 25 .05 27  4.95%**
Appraisal support 41 .18 16 2.36*
Knowledge interventions -.76 .25 -16  -3.04**
Knowledge triggers .58 23 A5 2.53*
Self-efficacy A7 23 12 2.00*

Note: *p <.05, **p <.01, ***p <.001
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In Step 3, appraisal support was added (5 = .20, t = 2.93, p < .01) and the model
explained significantly 2% more variance. Thus, the model comprising tangible support,
stress and appraisal support explained statistically significant 24% proportion of variance in
severity of asthma symptoms, R? = .24, F = (1,281), p < .01.
In Step 4, knowledge of asthma interventions was added (8 = -.13,t =-2.47,p <
.01) and the model explained significantly 2% more variance. Thus, the model comprising
tangible support, stress, appraisal support, and knowledge of asthma interventions explained
statistically significant 26% proportion of variance in severity of asthma symptoms, R? =
.26, F =(1,280), p < .01
In Step 5, knowledge of asthma triggers was added (5 =.17,t=2.92, p <.01) and
the model explained significantly 2% more variance. Thus, the model comprising tangible
support, stress, appraisal support, knowledge of asthma interventions and knowledge of
asthma triggers explained statistically significant 28% proportion of variance in severity of

asthma symptoms, R? = .28, F = (1,279), p < .01.

Finally in Step 6, self-efficacy was added (5 = .12, t = 2.00, p < .05) and the model
explained significantly 1% more variance. Thus, the model comprising tangible support,
stress, appraisal support, knowledge of asthma interventions, knowledge of asthma triggers
and self-efficacy explained statistically significant 29% proportion of variance in severity

of asthma symptoms, R? = .29, F = (1,278), p < .05.

Hence, the six significant predictors tangible support (8 = .42, t = 7.77, p < .001),
stress (5 =.21,t=3.95, p <.001), appraisal support (# =.20,t =2.93, p <.01), knowledge
of asthma interventions (8 = -.13, t = - 2.47, p < .01), knowledge of asthma triggers (5 =
A7, t=2.92, p <.01) and self-efficacy (5 = .12, t = 2.00, p < .05), predicted severity of

asthma symptoms.
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Table 8 shows the analysis for ten predictors — three dimensions of knowledge of
asthma (symptoms, triggers, and interventions), depression, anxiety, stress, the three
dimensions of social support (tangible, appraisal, and belonging support), and self-efficacy.

The criterion was frequency of asthma symptoms.

From Table 8, it is observed that multiple linear regression analysis step-wise
method give rise to five models. In Step 1, tangible support was found to be a significant
predictor (f =37, t = 6.75, p < .001). The model explained statistically significant 14%

proportion of variance in frequency of asthma symptoms, R? = .14, F = (1,283), p <.001.

In Step 2, depression was added (5 =.26, t = 4.83, p < .001) and the model explained
significantly 7% more variance. Thus, the model comprising tangible support and
depression explained statistically significant 20% proportion of variance in frequency of

asthma symptoms, R? = .20, F = (1,282), p <.001.

In Step 3, belonging support was added (# = .24, t = 3.66, p < .001) and the model
explained significantly 4% more variance. Thus, the model comprising tangible support,
depression, and belonging support explained statistically significant 24% proportion of

variance in frequency of asthma symptoms, R? = .24, F = (1,281), p < .001.

In Step 4, knowledge of asthma interventions was added (f = -.14,t = - 2.54, p <
.05) and the model explained significantly 2% more variance. Thus, the model comprising
tangible support, depression, belonging support, and knowledge of asthma interventions
explained statistically significant 26% proportion of variance in frequency of asthma

symptoms, R? = .26, F = (1,280), p < .05.

Finally in Step 5, knowledge of asthma triggers was added (8 = .16, t =2.76, p < .01)
and the model explained significantly 2% more variance, R? = .28, F = (1,279), p < .01.

Thus, the model comprising tangible support, depression, belonging support, knowledge of
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Table 8
Summary of multiple regression analysis (Stepwise) for knowledge and psychosocial
factors (depression, anxiety, stress, three dimensions of social support, and self-efficacy)

predicting asthma symptom (frequency) (N = 285)

Step and predictor variable C RZ AR?> B SEB p T
Step-1 1.74 .14 -
Tangible support 122 .18 37 6.75%**
Step-2 -3.97 .20 .07
Tangible support 144 18 44 8.01%**
Depression 31 .06 26 4.83*%**
Step-3 -6.01 .24 .04
Tangible support .99 21 30 4.60*%**
Depression .35 .06 30  5.54***
Belonging support 73 .20 24 3.66%**
Step-4 -2.86 .26 .02
Tangible support 1.06 .21 32 4.92%**
Depression 33 .06 .28 5.08***
Belonging support 75 .20 25 3.81*%**
Knowledge interventions -.85 .33 -14  -2.54*
Step- 5 -6.98 .28 .02
Tangible support .98 21 30  4.55%**
Depression 37 .06 31 5.62***
Belonging support .70 19 24 3.60***
Knowledge interventions -1.05 .34 -17  -3.10**
Knowledge triggers .85 31 16 2.76**

Note: *p <.05, **p <.01, ***p <.001
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asthma interventions, and knowledge of asthma triggers explained statistically significant

28% proportion of variance in frequency of asthma symptoms.

Hence, the five significant predictors tangible support (8 =.37, t = 6.75, p < .001),
depression (f =.26, t = 4.83, p < .001), belonging support (8 = .24, t = 3.66, p < .001),
knowledge of asthma interventions (5 = -.14, t =- 2.54, p < .05), and knowledge of asthma

triggers (5 = .16, t =2.76, p < .01), predicted frequency of asthma symptoms.

The third objective was to examine the patterns of variations of knowledge of
asthma, psychosocial factors, adherence, and health outcomes of asthma patients across
geographical settings and age categories. Two- way ANOVA was run. Before running Two-
way ANOVA, its major assumptions like normal distribution and homogeneity of variance

were tested. The results were discussed in the tables.

Table 9 displays 2 (geographical settings) x 3 (age categories) ANOVA done on
knowledge of asthma scores yielded significant main effects of geographical settings,
F(1,279) = 6.33, p < .05, with medium effect size (partial 4> = .02), indicating that in the
urban setting, older adults revealed more knowledge (M = 15.14, SD = 3.82) than early
adults and middle adults (M = 14.31, SD = 3.27, and M = 13.00, SD = 2.84). The main effect
of age category was found to be not significant, F(2,279) = .21, p = .81. The interaction
effect of geographical settings x age categories was also found to be not significant,

F(2,279) = 2.60, p = .08.

Further, knowledge of asthma symptoms scores illustrated significant main effects
of geographical settings, F(1,279) = 4.31, p < .05, with medium effect size (partial #* =.02),
indicating that in the urban setting, older adults revealed more knowledge (M = 4.36, SD =
1.55) than early adults and middle adults (M = 3.87, SD = 1.50, and M = 3.60, SD = 1.11).

The main effect of age category was found to be not significant, F(2,279) = .90, p = .41.



Table 9

Means, Standard Deviations, and 2 x 3 Two-Way ANOVA for Knowledge and its
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dimensions
Geographical Settings (GS) ANOVA
Age Categories (AC) Urban Rural Effect Fratio df n?
M SD M SD
Knowledge
Early Adult 1431 3.27 13.00 2.84 GS 6.33* 1 .02
Middle Adult 13.67 3.12 13.93 3.13 AC 21 2 -
Older Adult 15.14 382 1286 3.09 GSxAC 260 2 -
Knowledge-Symptoms
Early Adult 3.87 1.50 3.58 1.22 GS 431* 1 .02
Middle Adult 3.67 1.11 3.57 1.21 AC .90 2 -
Older Adult 4.36 1.55 3.57 1.57 GSxAC .90 2 -
Knowledge-Triggers
Early Adult 6.43 1.68 5.77 1.69 GS 6.56* 1 .02
Middle Adult 6.04 1.97 6.12 1.68 AC 27 2 -
Older Adult 6.93 1.49 5.68 1.58 GSxAC 2.23 2 -
Knowledge-Interventions
Early Adult 4.02 1.51 3.65 1.45 GS 27 1 -
Middle Adult 3.96 1.40 4.25 1.42 AC 1.15 2 -
Older Adult 3.86 1.70 3.62 1.42 GSxAC 1.25 2 -

Note. N = 285; GS = geographical setting; AC = age category.

*p < .05.
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The interaction effect of geographical settings x age categories was found to be not

significant, F(2,279) = .90, p = .41.

Also, knowledge of asthma triggers scores delineated significant main effects of
geographical settings, F(1,279) = 6.56, p < .05, with medium effect size (partial > = .02),
indicating that in the rural setting, middle adults revealed more knowledge (M =6.12, SD =
1.68) than early adults and older adults (M = 5.77, SD = 1.69, and M = 5.68, SD = 1.58).
The main effect of age category was found to be not significant, F(2,279) = .27, p = .76.
The interaction effect of geographical settings x age categories was found to be not

significant, F(2,279) = 2.23, p = .10.

Knowledge of asthma intervention scores noted no significant main effects of
geographical settings, F(1,279) = .27, p = .61, no significant main effects of age category
F(2,279) = 1.15, p=.32, and no significant interaction effects of geographical settings and
age categories F(2,279) = 1.25, p =.29, indicating that there is no difference in the level of

knowledge across different age groups in urban and rural settings.

In Table 10, depression scores outlined no significant main effects of geographical
settings, F(1,279) = 1.44, p = .23, no significant main effects of age category, F(2,279) =
2.24, p =.11. The interaction effect of geographical settings x age categories was also found

to be not significant, F(2,279) = .18, p = .83.

Similarly, anxiety scores clarified no significant main effects of geographical
settings, F(1,279) = 1.41, p = .24, no significant main effects of age category, F(2,279) =
1.35, p =.26. The interaction effect of geographical settings x age categories was also found

to be not significant, F(2,279) = .78, p = .46. Also, stress scores yielded no significant main
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Means, Standard Deviations, and 2 x 3 Two-Way ANOVA for dimensions of psychological

factors
Geographical Settings (GS) ANOVA
Age Categories (AC) Urban Rural Effect Fratio df n?
M SD M SD
Depression
Early Adult 1430 9.08 1532 787 GS 1.44 1 -
Middle Adult 12.74 8.00 1330 6.79 AC 2.24 2 -
Older Adult 11.14 836 1351 6.72 GSxAC .18 2 -
Anxiety
Early Adult 15.31 8.16 17.04 8.30 GS 141 1 -
Middle Adult 1496 5.45 1443 6.13 AC 1.35 2 -
Older Adult 13.36 7.80 1584 6.71  GSxAC .78 2 -
Stress
Early Adult 1423 7.72 1525 755 <GS 1.71 1 -
Middle Adult 1289 869 1435 6.21 AC 1.02 2 -
Older Adult 12.43 5.67 13.95 6.74 GSxAC .03 2 -
Social Support
Early Adult 1797 6.71 1879 6.71 GS 6.16* 1 .02
Middle Adult 20.33 835 1859 7.68 AC 91 2 -
Older Adult 21.07 7.60 1446 6.68 GSxAC 4.32* 2 .03
Appraisal Support
Early Adult 6.18 255 614 245 GS 431 1 .01
Middle Adult 652 311 619 254 AC 1.60 2 -
Older Adult 6.43 346 451 229 GSxAC 2.06 2 -
Belonging Support
Early Adult 556 274 605 299 GS 2.80 1 -
Middle Adult 6.67 341 619 334 AC 1.10 2 -
Older Adult 693 253 476 290 GSxAC 3.10* 2 .02
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Geographical Settings (GS) ANOVA
Age Categories (AC) Urban Rural Effect Fratio df >
M SD M SD
Tangible Support
Early Adult 6.23 2.74 6.60 2.57 GS 7.06** 1 .02
Middle Adult 7.15 2.64 6.22 2.96 AC .25 2 -
Older Adult 7.71 3.20 5.19 2.57 GSxXAC 4.71* 2 .03
Self-efficacy
Early Adult 5.84 1.81 5.23 1.79 GS 8.42** 1 .03
Middle Adult 6.05 1.54 5.51 1.65 AC .89 2 -
Older Adult 6.32 1.47 5.40 1.45 GSxXAC .18 2 -

Note. N = 285; GS = geographical setting; AC = age category.

*p < .05, **p <.01.
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effects of geographical settings, F(1,279) = 1.71, p = .19, no significant main effects of age
category, F(2,279) = 1.02, p = .36. The interaction effect of geographical settings x age

categories was also found to be not significant, F(2,279) = .03, p = .97.

Social support scores revealed significant main effects of geographical settings,
F(1,279) = 6.16, p < .05, with medium effect size (partial #*> = .02), indicating that in the
urban setting, older adults revealed more social support (M = 21.07, SD = 7.60) than early
adults and middle adults (M = 17.97, SD = 6.71, and M = 20.33, SD = 8.35). The main effect
of age category was found to be not significant, F(2,279) = .91, p = .41. The interaction
effect of geographical settings x age categories was found to be significant, F(2,279) = 4.32,
p < .05, with medium effect size (partial #?> = .03). This stated that there was a significant
difference of social support between early adults, middle adults and older adults belonging

to urban and rural settings.

Appraisal support scores yielded significant main effects of geographical settings,
F(1,279) = 4.31, p < .05, indicating that in the rural setting, early adults and middle adults
(M =6.14,SD = 2.45, M = 6.16, SD = 2.54) exhibit more appraisal support than older adults
(M = 4,51, SD = 2.29). The main effect of age category was found to be not significant,
F(2,279) = 1.60, p = .20, #* = .01. The interaction effect of geographical settings x age

categories was also found to be not significant, F(2,279) = 2.06, p = .13, #?= .01.

Belonging support scores showed no significant main effects of geographical
settings, F(1,279) = 2.80, p = .09. The main effect of age category was found to be not
significant, F(2,279) = 1.10, p = .33. The interaction effect of geographical settings x age
categories was found to be significant, F(2,279) = 3.10, p < .05, with medium effect size
(partial #? = .02). This stated that there was a significant difference of belonging support

between early adults, middle adults and older adults belonging to urban and rural settings.
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Tangible support scores revealed significant main effects of geographical settings,
F(1,279) = 7.06, p < .01, with medium effect size (partial #°> = .02), indicating that in the
urban setting, older adults and middle adults revealed more tangible support (M =7.71, SD
=3.20 & M =7.15, SD = 2.64) than early adults (M = 6.23, SD = 2.74), in rural settings,
early and middle adults reveal more tangible support (M = 6.60, SD = 2.57 & M =6.22, SD
= 2.96) than older adults (M =5.19, SD = 2.57). The main effect of age category was found
to be not significant, F(2,279) = .25, p =.78. The interaction effect of geographical settings
X age categories was found to be significant, F(2,279) = 4.71, p < .05, with medium effect
size (partial #° = .03). This stated that there was a significant difference of tangible support

between early adults, middle adults and older adults belonging to urban and rural settings.

Self-efficacy scores indicated significant main effects of geographical settings,
F(1,279) = 8.42, p < .01, with medium effect size (partial > = .03), explaining that in the
urban setting, early adults possess higher self-efficacy (M = 5.84, SD = 1.81) than middle
adults and older adults (M = 6.05,SD = 1.54, M = 6.32, SD = 1.47). The main effect of age
category was found to be not significant, F(2,279) = .89, p = .41. The interaction effect of
geographical settings x age categories was also found to be not significant, F(2,279) = .18,

p=.83.

Table 11 reveals adherence scores and suggested no significant main effects of
geographical settings, F(1,279) = .09, p = .77. The main effect of age category was found
to be significant, F(2,279) = 6.82, p < .01, with medium effect size (partial #*> = .05),
indicating that in the urban setting, early adults exhibit greater adherence (M = 7.48, SD =
5.82) than middle adults and older adults (M = 5.56, SD = 4.37, and M = 6.00, SD = 4.85);

in rural setting, early adults exhibit greater adherence (M = 8.49, SD = 6.88) than middle



Table 11
Means, Standard Deviations, and 2 x 3 Two-Way ANOVA for Adherence and health-

outcome dimensions

Geographical Settings (GS) ANOVA
Age Categories (AC) Urban Rural Effect Fratio df
M SD M SD

Adherence

Early Adult 748 582 849 688 GS .09 1

Middle Adult 556 437 6.03 503 AC 6.82** 2

Older Adult 6.00 485 381 312 GSxAC 1.33 2
Quality of life

Early Adult 4.82 1.22 4.75 1.13 GS 1.90 1

Middle Adult 5.22 .87 496 104 AC 1.91 2

Older Adult 5.07 1.00 475 107 GSxAC .31 2
Activity limitation

Early Adult 465 131 462 112 GS 33 1

Middle Adult 4.99 .97 4.94 99 AC 2.66 2

Older Adult 5.02 .92 4.82 .98 GSxAC .09 2
Symptom control

Early Adult 491 1.27 481 120 GS 2.39 1

Middle Adult 534 .94 4.99 113 AC 1.94 2

Older Adult 4.99 1.00 468 111 GSxXAC .32 2
Emotional function

Early Adult 4.86 134 484 123 GS 1.64 1

Middle Adult 5.18 1.05 501 129 AC 1.15 2

Older Adult 5.31 1.03 484 119 GSxXAC .52 2
Exposure to environmental stimuli

Early Adult 4.76 141 475 131 GS 3.96* 1

Middle Adult 5.26 .99 4.79 123 AC 1.12 2

Older Adult 5.18 1.31  4.57 1.34 GSxAC 1.25

N



59

Geographical Settings (GS) ANOVA
Age Categories (AC) Urban Rural Effect Fratio df >
M SD M SD
Asthma symptoms-Frequency
Early Adult 1043 941 13.05 10.02 GS .01 1 -
Middle Adult 7.56 7.85 7.84 8.12 AC 7.63** 2 .05
Older Adult 8.21 6.94 5.62 7.69 GSxXAC 1.48 2 -
Asthma symptoms-Severity
Early Adult 697 738 761 697 GS .08 1 -
Middle Adult 5.26 7.36 4.67 6.15 AC 6.17** 2 .04
Older Adult 4.00 5.43 3.16 5.41 GSxXAC .31 2 -

Note. N = 285; GS = geographical setting; AC = age category.

*p < .05, **p <.01.
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adults and older adults (M = 6.03, SD =5.03, and M = 3.81, SD = 3.12). The interaction
effect of geographical settings x age categories was found to be not significant, F(2,279) =

1.33,p=.27.

Similar findings done on quality of life scores signified no significant main effects
of geographical settings, F(1,279) = 1.90, p = .17, and no significant main effects of age
category, F(2,279) = 1.91, p = .15. The interaction effect of geographical settings x age
categories was also found to be not significant, F(2,279) = .31, p = .73. Activity limitation
scores implied no significant main effects of geographical settings, F(1,279) = .33, p = .56,
and no significant main effects of age category, F(2,279) = 2.66, p = .07. The interaction
effect of geographical settings x age categories was also found to be not significant,
F(2,279) = .09, p = .91. Symptom control scores pointed out no significant main effects of
geographical settings, F(1,279) = 2.39, p = .12, no significant main effects of age category,
F(2,279) = 1.94, p = .14. The interaction effect of geographical settings x age categories

was also found to be not significant, F(2,279) = .32, p = .73.

Emotional function scores denoted no significant main effects of geographical
settings, F(1,279) = 1.64, p = .20, no significant main effects of age category, F(2,279) =
1.15, p=.32. The interaction effect of geographical settings x age categories was also found
to be not significant, F(2,279) = .52, p = .59. Exposure to environmental stimuli scores
yielded significant main effects of geographical settings, F(1,279) = 3.96, p <.05, with small
effect size (partial 42 = .01) indicating that in the urban setting, early adults are highly prone
to exposure to environmental stimuli (M = 4.76, SD = 1.41) than middle adults and older
adults (M =5.26, SD = .99, and M = 5.18, SD = 1.31). The main effect of age category was
found to be not significant, F(2,279) = 1.12, p = .33. The interaction effect of geographical

settings x age categories was also found to be not significant, F(2,279) = 1.25, p =.29.



61

Frequency of asthma symptoms scores represented no significant main effects of
geographical settings, F(1,279) = .01, p = .93. The main effect of age category was found
to be significant, F(2,279) = 7.63, p < .01, with medium effect size (partial > = .05),
indicating that in the urban setting, early adults exhibit more frequency of asthma symptoms
(M =10.43, SD = 9.41) than middle adults and older adults (M = 7.56, SD = 7.85, and M =
8.21, SD = 6.94); in rural setting, early adults exhibit more frequency of asthma symptoms
(M =13.05, SD = 10.02) than middle adults and older adults (M = 7.84, SD = 8.12, and M
= 5.62, SD = 7.69). The interaction effect of geographical settings x age categories was

found to be not significant, F(2,279) = 1.48, p = .23.

Severity of asthma symptoms scores connoted no significant main effects of
geographical settings, F(1,279) = .08, p = .78. The main effect of age category was found
to be significant, F(2,279) = 6.17, p < .01, with medium effect size (partial > = .04),
indicating that in the urban setting, early adults exhibit more severity of asthma symptoms
(M =6.97, SD = 7.38) than middle adults and older adults (M =5.26, SD = 7.36, and M =
4.00, SD =5.43); in rural setting, early adults exhibit more severity of asthma symptoms (M
=7.61, SD = 6.97) than middle adults and older adults (M = 4.67, SD = 6.15, and M = 3.16,
SD = 5.41). The interaction effect of geographical settings x age categories was found to

be not significant, F(2,279) =.31, p =.73.
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Chapter V
DISCUSSION AND CONCLUSION

In this chapter, discussion of the findings is presented in the light of the research
questions, objectives, and hypothesis of the study. Along with important findings and

conclusions; limitations, future directions, and implications are also outlined.

The first objective was to explore the relationship between knowledge of asthma,

psychosocial factors, adherence, and health outcomes of asthma patients.

The results confirms a negative relationship between knowledge of asthma
symptoms and health outcomes. This suggests that knowledge of asthma symptoms
significantly decreased activity limitation and symptom control. This finding broadly
supports the work of Yang et al. (2003) which showed that after receiving education about
asthma, asthma patients’ physical activity was enhanced with reduced symptoms. Moreover,
knowledge of asthma interventions showed a significant positive correlation with activity
limitation and symptom control. This implies that high knowledge of asthma intervention
increased better management of activity limitation and symptom control. This accords with
Kotses et al. (1995) indicating that after receiving asthma education as an intervention,
asthma patients symptoms declined. Similar study by Van Sickle et al. (2013) reported that
asthma patient’s symptoms reduced and enhanced activity control after an education

program on asthma symptom management.

Accordingly, knowledge of asthma triggers positively correlated with frequency and
severity of asthma symptoms signifying that there was likelihood of an increase in asthma
symptoms frequency and severity as the triggers can occasionally be beyond the control of
the asthma patients. Despite having the knowledge about asthma triggers, there was a
probability of increase in asthma symptoms frequency and severity. This study widely

supports the work of Yung et al. (2019) that patients with asthma experience a number of
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triggers that were likely to increase the frequency and severity of asthma exacerbations.
Therefore, it is suggested that awareness of asthma interventions in asthma patients showed
lower rates of symptom persistence and activity limitation (Bonner & Carr, 2002).
Moreover, this study is consistent with that of Miravitlles and Soler-Cataluna (2017) who
identified that asthma interventions promote lesser exposure to environmental stimuli as
result knowledge about asthma triggers and symptoms enhances quality of life with better
health outcomes in asthma patients. These results further supports the idea of Mancuso et
al. (2000). However, the results did not reveal any correlation between knowledge of asthma

and adherence.

The study reported that activity restriction, symptom management, emotional
function, and exposure to environmental stimuli all negatively related to depression as a
psychosocial component. Asthma patients with depression have poor activity limitation,
poorer symptom control, decreased emotional function, and higher exposure to ambient
stimuli. Participants with asthma frequently experience hopelessness and a lack of
enthusiasm in life, which limits their ability to engage in social activities and exercise,
control their coughing, wheezing, and heavy breathing, and exposes from severely to
harmful and exacerbating environments. Patients with asthma often had high levels of
frustration and a fear of forgetting or missing to take their medications due to depression
and asthmatic condition. However, the findings show a significant positive link between
depression and asthma symptoms frequency. We can infer from this that asthmatics who are
depressed experience asthma symptoms more frequently. This is in line with that of
Mancuso et al. (2000) who found that asthma patients with depression and with asthma
symptoms frequency reported lower health-related quality of life. Asthma symptoms
frequency is largely dependent on their involuntary and uncontrolled thought process. A

study conducted by Sastre et al. (2018) revealed that depression is common in asthma
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patients and is linked to more frequent asthma symptoms, increased use of medical

resources, and inadequate asthma control.

Activity restriction, symptom control, emotional function, and exposure to
environmental stimuli all negatively correlated with anxiety as one of the psychosocial
components. This shows that asthma patients with anxiety have reduced activity limitations,
which are manifested through a variety of behaviours including withdrawing from everyday
activities and not going for a walk or skipping regular exercise. Due to poor symptom
control brought on by worry, there will be more discomfort, including shortness of breath
and chest heaviness. A higher exposure to environmental stimuli like dust, air pollution, and
strong perfumes exaggerate the condition of asthma patients, which was another reason why
anxiety was the cause of reduced emotional functioning. Frequent worries about the

condition and being afraid of being out of breath also contribute to anxiety.

The findings also show a strong positive connection between anxiety and asthma
symptom frequency and severity. This means that when asthma patient feels anxious, their
symptoms such as trouble breathing, heavy wheezing, and coughing occur more frequently
and are more severe, and often worry patients. The findings of the existing study are in line
with the study done by Labor et al. (2017) which found that anxiety creates more frequent
and persistent exacerbations with detrimental health outcomes in asthma patients. The study
is supported by Stanescu et al. (2019) who found that anxiety and depression significantly
diminished quality of life across all domains such as activity limitation, symptom control,

emotional function, and exposure to environmental stimuli.

Activity restriction, symptom management, emotional function, and exposure to
environmental stimuli are all negatively correlated with stress, which was one of the
psychosocial elements that make up human behaviour. This means that activities such as

running, climbing stairs, and everyday exercises are restricted for asthma patients who are



65
under stress, which negatively affects their ability to control their symptoms by aggravating
their condition. Higher stress is associated with higher activity limitation and also higher
symptom control (Kopel et al., 2017). Due to the worries and frustration brought on by the
disease, the stressed-out asthma sufferer lacks emotional equilibrium and was incapable of
any emotional state they were experiencing. Thus, chronic stress may increase airway
inflammation in response to viral and environmental exposures, resulting in asthma flare-
ups (Landeo-Gutierrez et al., 2020). A study by Palumbo et al. (2020) corroborates the idea
that persistent stress triggers inflammatory alterations and heighten asthmatic flare-ups.
Stress can also put an asthmatic patient in a scenario where they exposed to a lot of
environmental irritants, which make their symptoms worse. The findings matches with
Bowler (2004) that in asthmatics, stress occurs not as a result of inflammation but also from
exposure to environmental stressors like air pollution. Lower the perceived stress better will
be the quality of life regarding symptom frequency and severity, daily activities/ limitations
and emotional function and also asthma control (Georga et al., 2019). The findings also
show a substantial positive link between stress and asthma symptoms frequency and
severity, showing that the more stressed one was the more frequently and severely the
condition was manifested. Asthma patients frequently experience increased levels of tension

and nervousness, which increases asthma symptoms frequency and severity.

Social support and its dimensions appraisal support, belonging support and tangible
support were positively related to adherence. Research study by Sloand et al. (2021)
reported on adolescents that social support helps in understanding self-management,
particularly adherence. Appraisal support had a significant positive relationship with
adherence. This revealed that asthma patients with high appraisal support had higher
adherence. Asthma patient’s appraisal support was high when showed interest to share

private worries or fears and getting advice and suggestions from friends for handling
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problems as a result of this the adherence to medicine, exercise, and diet increased.
Belonging support also had a significant positive relationship with adherence. This shows
that if belonging support was high then adherence of asthma patient was also high. Asthma
patients with belonging support had a feeling of having someone at their side at any time
supported for higher adherence. Tangible support also had a significant positive relationship
with adherence. This indicates that if higher tangible support greater was the adherence of
asthma patients. Tangible support refers to finding a person, who could help them in their
daily chores, or accompanying for a walk which serves the asthma patient in greater

adherence.

Social support with all the dimensions such as appraisal support, belonging support
and tangible support had a significant positive relationship with asthma symptom frequency
and severity. Remarkably, present social support increased wheezing, breathlessness, and
coughing exceptionally due to the triggers. Despite having strong social support, asthma
patients nevertheless had more frequent and severe asthma symptoms since some triggers
cannot be prevented. Margolis et al. (2022) suggested that social support has a direct
negative impact on reduced symptom frequency, and severity which is the underlying cause

for the poor asthma control and decreased functional mobility.

Self-efficacy had a significant positive relationship with emotional function, asthma
symptom frequency and severity. The asthma patients often feel emotionally strong due to
the confidence to perform certain tasks. As their confidence increases, they emotionally
grow strong. Martin and Mc Neil (2009) explained the link between self-efficacy and
emotional stress, both of which have direct negative physiological implications that is on
frequency and severity of asthma symptoms. Results also suggested that higher the self-

efficacy maximum was the asthma symptoms frequency and severity.
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Hence, the first hypotheses that there will be correlation between knowledge of
asthma, psychosocial factors, adherence, and health outcomes of asthma patients is partially

accepted.

The second objective was to assess the role of knowledge of asthma and

psychosocial factors in adherence, and health outcomes of asthma patients.

The components of social support like tangible support, appraisal support together,
and other variables like knowledge of asthma interventions, knowledge of asthma

symptoms, and self-efficacy significantly contributed in predicting adherence.

Asthma patients who received tangible support predicted higher adherence. Tangible
support is a direct material aid or another type of concrete help. For example, helping the
patient in household chores and taking care of plants or house. Results are consistent with
a study done by O'Conor et al. (2019) who found that while managing asthma, tangible
support had a stronger influence on treatment adherence than other forms of support, such
as emotional support or social network size. Further, appraisal support also predicted
adherence in asthma patients. Asthma patients often worry without knowing ways to the
condition. When someone is available to provide advice on managing the fears and worries,
participants gain assistance during the condition. As appraisal support is offered,
participants will be urged to follow their medical regimens for diet, medication and exercise

resulting in greater adherence (Helgeson et al., 2018).

Notably, knowledge of asthma interventions and knowledge of asthma symptoms
predicted lower adherence. The findings can be corroborated with the study done by Clark
et al. (2010). Further, studies show that people who have knowledge about asthma
symptoms, typical triggers, and risk factors are more prone to poor asthma management

resulting in poor adherence (Eassey et al., 2019).
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It can be interpreted that ineffective self-management can be caused due to low

health literacy, repeated change of dosage of medicines by physicians, and a lack of patient-
centered treatment, would likely to contribute non-adherence in asthma patients. Also high
self-efficacy accounted to low adherence in asthma patients. Despite having confidence in
preventing discomfort, pain, or emotional distress in day-to-day life activities, asthma
patients hardly adhered to purchase medicine, remember to take medication and its right
amount of dosage causing poor adherence. Multiple barriers to adherence such as
knowledge of asthma, treatment or inability to plan, organize, perform tasks related to
asthma control, and treating challenges as problems. This is consistent with the research

done by Rhee et al. (2018).

In the present study, activity limitation, symptom control, emotional function, and
exposure to environmental stimuli, severity of asthma symptoms, and frequency of asthma
symptoms comprises health outcomes. Results indicated that psychosocial factors and
knowledge of asthma, significantly predicted health outcomes. For instance, anxiety was
found to be significant predictors of activity limitation and exposure to environmental
stimuli. Having higher discomfort, shortness of breath, and heaviness in chest contributes
to an inability to exercise, and withdrawing from daily activities. Further, anxiety also
predicted increased exposure to dust, air pollution, and strong perfumes. Supporting studies
indicated that asthma patients typically experience anxiety-related symptoms and problems,
which can limit their ability to engage in activities and worsen their health outcomes
(McLeish et al., 2019). Evidence from various studies suggests that environmental
influences predict development of anxiety through early experiences and characterised by
greater tendency to see or process upcoming events as being beyond one's control, which

could indicate a psychological vulnerability for anxiety (Chorpita & Barlow, 1998).



69

Depression accounted for symptom control and emotional function in asthma
patients. Due to depressive conditions such as down heartedness, hopelessness significantly
contributed to poor symptom control such as chest tightness, shortness of breath, wheezing,
coughing, and difficulty in breathing, and also fears of asthma attacks. Similar study by
Bitsko et al. (2014) found that patients having depression are associated with poor symptom
control with decreased health outcomes. Depressive symptoms can predict poor health
outcomes, such as functional impairment, the need for rescue medication, and the frequency

of emotional triggers (Weinstein et al., 2019).

Stress predicted severity of asthma symptoms in asthma patients. Asthma patients
with high stress over-react to situations, easily agitated, and intolerance indicated
breathlessness while exercising and wheezing which are significant symptoms of asthma
condition. Several other studies confirm that cytokine production is more when the
individual has higher levels of stress and is also associated with increased severity of asthma

symptoms having impact on health outcomes (Wright et al., 1998; Vig et al., 2006).

Tangible support and appraisal support were considered as strong predictors of
severity of asthma symptoms. Asthma patients who received tangible and appraisal support
such as daily chores as well as advice and suggestions in dealing with difficult situations
accounted for less severity of asthma symptoms. An effective tangible support and appraisal
support encourage adolescents to develop into successful, independent adults, which in turn
heighten a sense of personal accountability for controlling one's own severity of asthma

symptoms (Sin et al., 2005).

Social support dimensions such as tangible support and belonging support together
predicted frequency of asthma symptoms. Asthma patients getting help in daily household
tasks as tangible support and having someone by their side whenever they wanted comprises

belonging support anticipated lesser frequency of asthma symptoms. Margolis et al. (2022)
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summarized that targeted material, such as tangible support and belonging support, has a
direct impact on reducing asthma symptom frequency, indicating that it may be used as a

resource in the management of asthma.

High self-efficacy estimated less severity of asthma symptoms. Asthma patients
showed high confidence in avoiding discomfort, pain, and distress minimised the chronicity
of asthma symptoms such as shortness of breath and excessive wheezing. A sense of high
self-control in asthma patients indicated better health outcomes. This finding is consistent
with Ramsey et al. (2021) who confirms that participants with higher self-efficacy had less

severe asthma symptoms such as less pain, less wheezing, and a more relaxed life.

Hence, the second hypotheses stated that the knowledge of asthma, psychosocial
factors will play significant role in adherence and health outcomes of asthma patients is

accepted.

The third objective was to examine the patterns of variations of knowledge of
asthma, psychosocial factors, adherence, and health outcomes of asthma patients across

geographical settings and age categories.

According to the geographical settings, asthma patients from urban settings had
adequate knowledge of asthma when compared to rural asthma patients. Due to the aging
factor, results further showed that older asthma patients belonging to urban settings had
good knowledge of asthma. This can be interpreted that due to access to health facilities,
literacy, socio-economic status, and awareness of health is greater when compared to rural
settings. A study done by Yuan et al. (2015) highlights that socio-economic status was
closely related to the educational level which in turn affects the knowledge of asthma in

urban settings.
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Similarly, knowledge of asthma dimensions like knowledge of asthma symptoms

and knowledge of asthma triggers was high in urban older adults. It can be noted that
knowledge of asthma symptoms such as heavy breathing, coughing, wheezing and
knowledge of asthma triggers such as exposure to dust, perfumes, and pollution was found
to be higher in urban older asthma patients than rural. A similar study by Yousef et al.
(2015) discovered that urban older adults had greater knowledge of asthma symptoms, and
triggers when compared to rural asthma patients. However, knowledge of asthma
interventions remains same in urban and rural asthma settings. Psychosocial dimensions like
depression, anxiety, and stress were found to be similar across urban and rural asthma

patients.

Social support was significantly influenced by geographical settings, i.e., urban
older adults received higher social support than rural. Several studies corroborate with the
findings. Social support was estimated to help improve the mental health and quality of life
of the individual who is dealing with it among urban older adults (Kurowska & Blaszczuk,
2013). The knowledge and experience of older adults due to education perceived more social
support in urban settings (Lou, 2010). It might occur as a result of higher educations
associated interpersonal and communication skills improvement. These abilities enhance
the ability to build strong relationships within the family and allow for a more efficient use

of the help offered.

Urban asthma patients received greater appraisal support when compared to rural
asthma patients. Urban asthma patients getting advices, sharing their fears and worries
helped them in receiving greater appraisal support. Findings are in agreement with Chrusciel
et al. (2018) who reported that appraisal support plays an important role in enhancing self-

esteem, handling situations, and improving well-being.
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Urban and rural asthma patients received similar belonging support. Older urban

adults received greater belonging support than in rural settings. Older adults, who live with
children and grandchildren, received higher belonging support, which was associated to
overwhelming feeling of connection and encouraging of ties. The results agree with Inoue
et al. (2020) who revealed that sense of belonging was enhanced in older adults when
individuals believed that they have access to emotional support, which entails the

availability of affective assistance such as caring, love, and empathy from others.

Further, urban older asthma patients received greater tangible support than rural
counterparts. Urban older adults often receive financial aid as tangible support. They also
rely on the help with daily tasks like purchasing food, medication, and arranging for
transport as they cannot perform these on their own. The results corroborate with the study
done by Nakash et al. (2021) who suggested that urban older adults reported higher levels

of perceived tangible support.

Urban older asthma patients had greater self-efficacy than rural counterparts. Urban
older asthma patients had belief in themselves that they can perform any task given to them
and it shows the confidence in exercising their motivation, actions, and interactions with
others. Self-efficacy was greater in urban population due to self-esteem and confidence in
oneself to manage the condition (Leonard et al., 2022), which was used as mechanism in

self-care of older asthma patients (Turi et al., 2021).

Results further showed significant influence of adherence and health outcomes

across urban and rural asthma patients in three different age categories.

Rural early and middle adults showed higher adherence when compared to urban
counterparts. Due to many psychological and practical observations, such as early asthma

diagnosis, health awareness camps, trust in healthcare professionals, medication adherence,



73
avoidance of stigma associated with using medication, higher cognitive ability,
affordability, and access to therapy was found to indicate higher adherence. The results were
in line with the study done by Braido et al. (2016) who found that adherence was higher in

rural early asthma patients due to medication adherence and disease awareness.

The health outcomes comprise health related quality of life and its dimensions. In
addition, the health outcomes also measured asthma symptom frequency and severity. The
results opined that exposure to environmental stimuli significantly influenced urban middle
asthma patients. Urban middle asthma patients had higher exposure to allergens both
outdoors like exposure to dust, air pollution, and pollen, and indoors like mites, strong
perfumes, and pet animal allergens. The study done by Li et al. (2016) corroborates with the
results that urban middle asthma patients had greater exposure to dust and air pollution than

rural settings.

Rural early adults, experienced high frequency and severity of asthma symptoms.
This indicated that being young and living in rural set-up exposed asthma patients to
shortness of breath, coughing, and wheezing at higher rate. Early adults experience higher
frequency and severity due to lack of knowledge, obesity, smoking, low socioeconomic
status, eosinophilia, increased Immunoglobulin E (Ig E), and elevated fractional exhaled

nitric oxide (Fe NO) among rural asthma patients (Trivedi & Denton., 2019).

Thus, the third hypothesis stated that the patterns of knowledge of asthma,
psychosocial factors, adherence, and health outcomes will vary in asthma patients across

geographical settings and age categories is accepted.

Limitations and Future directions

The study done on asthma patients included the adult population, it excluded

children. Future research may be aimed at including vast heterogeneous sample suffering
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from asthma which will enable to explore the knowledge, psychosocial factors, adherence,
and health outcomes such that effective interventions will help to manage the condition
effectively. The research design was limited to quantitative research. Qualitative research
method could not be considered owing to the severity of asthma conditions of patients. It is
recommended that future study may be taken up with a mixed method approach with
appropriate interventions. A strong focus was aimed at one particular geographical setting.
Therefore the study has an influence of region specific. Future research should aim at
including different geographical settings widely. Promote awareness regarding knowledge

of asthma in rural settings and the need of adherence in urban settings.

Implications

The results have significant ramifications for the physical and mental well-being of
asthma patients. The present study has established the theoretical models - health belief
model, social cognitive theory, and theory of reasoned action in the context of asthma
patient’s adherence and health outcomes. The findings of the study are valid and have
potential for future research. The effect of depression on asthma severity and adherence to
medical regime would be a good future line of research. Findings suggest health
psychological interventions for rural asthma patients. The findings of the study significantly
contribute to screening of asthma patients’ knowledge, psychosocial factors, adherence, and
health outcomes as part of asthma management. Further, findings indicated policy makers
towards screening and health psychological interventions in enhancing mobility as new
avenues for research and treatment options. The study high-lighted two geographical
settings such as urban and rural and three specific age categories such as early, middle, and

older asthma patients representing the uniqueness of heterogeneity.
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Conclusions

Having knowledge of symptoms, depression, anxiety, and stress are connected to
poor health-outcomes. The frequency and severity of asthma symptoms are independent in
nature as the findings revealed that knowledge of asthma triggers, depression, anxiety,
stress, presence of tangible support, appraisal support, belonging support, and high self-
efficacy augmented the frequency and severity of asthma symptoms. The knowledge of
asthma does not have any association with adherence. However, greater social support
partnered high adherence. Also, high self-efficacy distinctly matched with greater emotional
function. Knowledge of asthma symptoms and interventions envisaged adherence. The
presence of tangible support, appraisal support, and high self-efficacy prognosticate for
higher adherence of asthma patients’. Depression and anxiety anticipated for poor health
outcomes. The frequency and severity of asthma does not relay on tangible support,
appraisal support, self-efficacy, and stress. Due to the fact that the triggers of asthma are
unavoidable and beyond the control of asthma patients. It was confirmed that older asthma
patients are aware of knowledge of asthma, and received high social support which in turn
enhanced their self-efficacy. Due to the presence of frequency and severity of asthma
symptoms, the early and middle age categories of asthma patients in rural settings adhere to

exercise and medication.
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Appendix |

Socio-demographic Form

ID No:
1. Name
2. Age
3. Gender Male [] Female [] Others []
4. Educational Qualification :
5. Occupation
6. Marital Status Unmarried [ ] Married [ ] Separated [ | Divorced [ ] Widowed [ ]

7. Type of family Joint Family [] Nuclear Family []

8. Duration of Asthma

9. Place of Residence

10. Presence of Co-morbidities Yes [ ] No [ ]
If yes, specify




Appendix 11
Asthma Knowledge Questionnaire

Instructions: There are 25 statements below with options “Yes’ or ‘No’. Please read each
statement carefully. There is no right or wrong answer. Please mark (v') in one of the
appropriate option against each statement. When you have finished, please check that you
have answered all the statements.

S No. | Statement Options

1 Coughing is not a symptom of asthma Yes[] No[]

2 | Asthma is due to inflammation in the lungs Yes] No[]

3 Smoking in the home can make asthma worse. Yes[] No[]

4 Asthma attacks can happen when you breathe things like Yes[] No[]
paint fumes, gasoline, smoke, or pollution.

5 Keeping an asthma attack from happening is something Yes[] No[]
only a doctor can do.

6 If you start to have an asthma attack, you might notice a Yes[] No[]
tight feeling in your chest before wheezing starts.

7 A peak flowmeter is used to make sure your sinuses are Yes[] No[]
open.

8 If asthma symptoms such as tightness and wheezing do not Yes[] No[]
occur for several years, person has outgrown his/her
asthma.

9 Asthma is an emotional or psychological disease. YesL] No[]

10 | Most persons with asthma have to go to the hospital for Yes[] No []
asthma attacks.

11 | For some people, asthma becomes less severe as they get Yes [ No [
older.

12 | Doctors are not really sure why some people have asthma, Yes[] No []
but they know what can start an attack.

13 | With appropriate treatment, most persons with asthma Yes[] No []
should lead a normal life with no restrictions on activities.

14 | Anger, crying, or laughing can start an asthma attack. YesL] No[]

15 | If you don’t have asthma by the time you are 40 years old, Yes[] No[]
you will never get it.

16 | Persons with asthma should not play sports in which they Yes[] No []
have to run a lot.

17 | In persons with asthma, asthma sometimes starts after a Yes[] No []
viral respiratory illness.

18 | Anallergen is the antibody missing in people with asthma. Yes[] No[]

19 | Itis possible for your asthma to be worse without noticing Yes[] No[]
a change in your breathing.

20 | Exercising in cold weather can start an asthma attack. Yes[] No[]

21 | Fish and birds are both good pets for persons with asthma. Yes[] No[]

22 | Arescue inhaler (i.e., bronchodilator) is taken to reduce Yes[] No[]
inflammation in the lungs.

23 | Some asthma medications don’t work unless you take them Yes[] No[]
every day.

24 | You don’t need to shake most asthma medication inhalers Yes[] No []
before using them.

25 | Fewer people have asthma today than 10 years ago. Yes[] No[]




Instructions: There are 21 statements. Please read each statement and select the options
below and circle them. The options are presented in the form of numbers 0, 1, 2 or 3 which
indicates how much the statement applied to you over the past month. There are no right or
wrong answers. Do not spend too much time on any statement. When you have finished,
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Depression Anxiety and Stress Scale-21 (DASS-21)

please check that you have answered all the statements.
The rating scale is as follows:

0 Did not apply to me at all
1 Applied to me to some degree, or some of the time
2 Applied to me to a considerable degree or a good part of time
3 Applied to me very much or most of the time
S No. | Statement Options
1 | found it hard to wind down 0 1 2 3
2 | was aware of dryness of my mouth 0 1 2 3
3 I couldn’t seem to experience any positive feeling at 0 1 2 3
all
4 | experienced breathing difficulty (e.g. excessively 0 1 2 3
rapid breathing, breathlessness in the absence of
physical exertion)
5 | found it difficult to work up the initiative to do 0 1 2 3
things
6 | tended to over-react to situations 0 1 2 3
7 I experienced trembling (e.g. in the hands) 0 1 2 3
8 | felt that | was using a lot of nervous energy 0 1 2 3
9 | was worried about situations in which | might 0 1 2 3
panic and make a fool of myself
10 | I felt that I had nothing to look forward to 0 1 2 3
11 | | found myself getting agitated 0 1 2 3
12 | | found it difficult to relax 0 1 2 3
13 | I felt down-hearted and blue 0 1 2 3
14 | I was intolerant of anything that kept me from 0 1 2 3
getting on with what | was doing
15 | | felt | was close to panic 0 1 2 3
16 | I was unable to become enthusiastic about anything 0 1 2 3
17 | I feltI wasn’t worth much as a person 0 1 2 3
18 | | felt that | was rather touchy 0 1 2 3
19 | I was aware of the action of my heart in the absence 0 1 2 3
of physical exertion (e.g., sense of heart rate
increase, heart missing a beat)
20 | | felt scared without any good reason 0 2 3
21 | | felt that life was meaningless 0 1 2 3




Appendix IV

Interpersonal Support Evaluation List

Instructions: There are 12 statements to identify the perceptions of social support. Each
statement may or may not be true about you. For each statement circle "Definitely true™ if
you are sure it is true about you and "Probably true" if you think it is true but is not
absolutely certain. Similarly, you should circle "Definitely false" if you are sure the statement
is false and "Probably false™ if you think it is false but is not absolutely certain. When you
have finished, please check that you have answered all the statements.

S No | Statements Options

1 | If I wanted to go on a trip for a day (for Definitely | Probably | Probably | Definitely
example, to the country or mountains), | false false true true
would have a hard time finding someone
to go with me.

2 | feel that there is no one I can share my | Definitely | Probably | Probably | Definitely
most private worries and fears with. false false true true

3 If I were sick, I could easily find Definitely | Probably | Probably | Definitely
someone to help me with my daily false false true true
chores.

4 There is someone | can turn to for Definitely | Probably | Probably | Definitely
advice about handling problems with my false false true true
family.

5 If | decide one afternoon that | would Definitely | Probably | Probably | Definitely
like to go to a movie that evening, | false false true true
could easily find someone to go with me.

6 | When I need suggestions on how to deal | Definitely | Probably | Probably | Definitely
with a personal problem, I know false false true true
someone | can turn to.

7 | don't often get invited to do things with | Definitely | Probably | Probably | Definitely
others. false false true true

8 If | had to go out of town for a few Definitely | Probably | Probably | Definitely
weeks, it would be difficult to find false false true true
someone who would look after my house
or apartment (the plants, pets, garden,
etc.).

9 If I wanted to have lunch with someone, | Definitely | Probably | Probably | Definitely
| could easily find someone to join me. false false true true

10 | If I was stranded 10 miles from home, Definitely | Probably | Probably | Definitely
there is someone | could call who could false false true true
come and get me.

11 | If a family crisis arose, it would be Definitely | Probably | Probably | Definitely
difficult to find someone who could give false false true true
me good advice about how to handle it.

12 | If I needed some help in moving to a Definitely | Probably | Probably | Definitely
new house or apartment, | would have a false false true true
hard time finding someone to help me.




Appendix V

Self-efficacy for Managing Chronic Disease

Instructions: There are 6 statements. We would like to know how confident you are in doing
certain activities. For each of the following statements, please circle the number that
corresponds to your confidence that you can do the tasks regularly at the present time. The
response options ranges from 1 to 10, ‘1 indicates not at all confident” and ‘10 indicates
totally confident’. There are no right or wrong answer. When you have finished, please check
that you have answered all statements.

S No. | Statements Response Options
1 How confident (_Jlo you feel that you Notatall 12345678910 Totally
can keep the fatigue caused by your Confi .
X . . X onfident Confident
disease from interfering with the
things you want to do?
2 How confident do you feel that you
can keep the physical discomfort or got at all 12345678910 thally
. . ) . onfident Confident
pain of your disease from interfering
with the things you want to do?
3 How confident do you feel that you
can keep the emotional distress Notatall 12345678910 Totally
caused by your disease from Confident Confident
interfering with the things you want
to do?
4 How confident do you feel that you
can keep any other symptoms or Notatall 12345678910 Totally
health problems you have from Confident Confident
interfering with the things you want
to do?
5 How confident do you feel that you
can do the different tasks and Notatall 12345678910 Totally
activities needed to manage your Confident Confident
health condition so as to reduce your
need to see a doctor?
® | Gindo things other than usttaking | NOUEtall | 12345678910 Totally
Confident Confident

medication to reduce how much your
illness affects your everyday life?




Appendix VI
Adherence Scale in Chronic Diseases

Instructions: There are 8 statements to know your adherence levels. Each statement has five
options. Read the options carefully and choose the option by marking a tick (v) as
appropriate to you. There are no right or wrong answers. When you have finished, please
check that you have answered all the statements.

1. Do you always remember to take all your medications according to your doctor’s
instructions?

O A. Always

I B. Almost always

O C. Sometimes

I D. Hardly ever

O] E. Never

2. Do you find purchasing of the medications prescribed by your doctor a significant financial
burden?

I A. No, it is insignificant.

I B. It is burdensome, but acceptable.

O C. It is financially cumbersome, but with some effort | can still afford to buy all my
medications.

I D. Occasionally I cannot afford to buy all my medications.

LI E. Frequently I cannot afford to buy all my medications.

3. Do you happen to change the dosing of your medications without prior consultation with
your doctor?

O A. Never.

I B. Only occasionally.

O C. Sometimes.

I D. Frequently.

I E. I do not adhere to my doctor’s recommendations at all.

4. Do you adjust the dosing of your medications according to how you feel?
0 A. No, I strictly follow the prescribed dosing, no matter how | feel.

I B. Yes, | reduce the dosage of some medications when | feel good.

I C. Yes, | skip doses of some medications when | feel good.

I D. Yes, | temporarily discontinue some medications when | feel good.

[J E. Yes, | discontinue all medications when | feel good.

5. On the appearance of medication-related side effects (e.g. stomach pain, liver pain, rash,
lack of appetite, oedema):

I A. I seek medical attention instantly.

[0 B. | reduce the dosage of the medication and attempt to expedite the elective appointment
with my doctor.

I C. I discontinue the medication and attempt to expedite the elective appointment with my
doctor.

1 D. I discontinue the medication and wait for the next elective appointment with my doctor.



LI E. I discontinue all my medications and wait for the next elective appointment with my
doctor.

6. Do you find all your medications necessary for your health?

O A. Yes, | do.

O B. I find most of my medications to be beneficial for my health.

O C. I find only some of my medications to be beneficial for my health.

O D. | find some of my medications to be beneficial for my health, while the others to be
harmful for me.

O E. I find the majority of my long-term medications to be harmful for me.

7. Does your doctor inquire about medication-related problems that you might possibly
experience?

LI A. Yes, on every appointment.

LI B. Yes, he/she usually does.

I C. Yes, but only sometimes.

LI D. Yes, but only occasionally.

LI E. No, never.

8. Do you tell truth when asked by your doctor about medication-related problems?

I A. Yes, always.

1 B. Almost always.

O C. I try to be honest, but sometimes it is hard to admit to non-compliance with doctor’s
recommendations

1 D. Sometimes yes, another time no.

[J E. No, I don’t. I find it’s my own private business.



Appendix VII
Asthma Quality of Life Questionnaire

Instructions: Please identify the activities below in which you are having difficulty in
performing such activity due to asthma. If more than five activities are identified, then choose
the five most important activities from the following list. There are 32 statements. Each
statement has seven response options. Read each statement carefully and indicate how much
you have been limited by your asthma during the last two weeks by choosing one of the
following options from the activity list.

I Bicycling [J Playing with pets

O Dancing O Playing with children

[0 Doing home maintenance [J Playing sports

O Doing housework or Gardening O Singing

O Hurrying O Doing regular social activities

O Jogging, exercising, or running [0 Having physical intimacy/ relationship
O Laughing O Talking

00 Mopping or scrubbing the floor O Running upstairs

O Visiting friends or relatives O Going for a walk

O Walking upstairs or uphill 0 Woodwork or carpentry

[ Carrying out your activities at work

1) Activity 1
1 1. A very great deal of discomfort or distress

[J 2. A great deal of discomfort or distress

[J 3. A good deal of discomfort or distress

[J 4. A moderate amount of discomfort or distress
[J 5. Some discomfort or distress

1 6. Very little discomfort or distress

[J 7. No discomfort or distress

2) Activity 2
I 1. A very great deal of discomfort or distress
[J 2. A great deal of discomfort or distress

[J 3. A good deal of discomfort or distress

[J 4. A moderate amount of discomfort or distress
[J 5. Some discomfort or distress

1 6. Very little discomfort or distress

[J 7. No discomfort or distress

3) Activity 3
[ 1. A very great deal of discomfort or distress
[J 2. A great deal of discomfort or distress
[J 3. A good deal of discomfort or distress




[ 4. A moderate amount of discomfort or distress
[J 5. Some discomfort or distress

01 6. Very little discomfort or distress

[ 7. No discomfort or distress

4) Activity 4
01 1. A very great deal of discomfort or distress

O] 2. A great deal of discomfort or distress

0] 3. A good deal of discomfort or distress

O 4. A moderate amount of discomfort or distress
O 5. Some discomfort or distress

01 6. Very little discomfort or distress

01 7. No discomfort or distress

5) Activity 5
01 1. A very great deal of discomfort or distress

0] 2. A great deal of discomfort or distress

0 3. A good deal of discomfort or distress

I 4. A moderate amount of discomfort or distress
[J 5. Some discomfort or distress

1 6. Very little discomfort or distress

I 7. No discomfort or distress

6) How much discomfort or distress have you felt over the last two weeks as a result of chest
tightness?

[J 1. A very great deal of discomfort or distress

[J 2. A great deal of discomfort or distress

[J 3. A good deal of discomfort or distress

O 4. A moderate amount of discomfort or distress

O 5. Some discomfort or distress

1 6. Very little discomfort or distress

O 7. No discomfort or distress

7) In general, how often during the last two weeks have you felt concerned about having
asthma?

O 1. All of the time

00 2. Most of the time

[J 3. A good bit of the time

O 4. Some of the time

O 5. A little of the time

] 6. Hardly any of the time

LI 7. None of the time



8) How often during the past two weeks did you feel short of breath as a result of your
asthma?

I 1. All of the time

[J 2. Most of the time

01 3. A good bit of the time

[J 4. Some of the time

I 5. A little of the time

01 6. Hardly any of the time

[J 7. None of the time

9) How often during the past two weeks did you experience asthma symptoms as a result of
being exposed to cigarette smoke?

I 1. All of the time

L] 2. Most of the time

01 3. A good bit of the time

1 4. Some of the time

L1 5. A little of the time

0 6. Hardly any of the time

I 7. None of the time

10) How often during the past two weeks did you experience a wheeze in your chest?
O 1. All of the time

0] 2. Most of the time

1 3. A good bit of the time

O 4. Some of the time

O 5. A little of the time

I 6. Hardly any of the time

1 7. None of the time

11) How often during the past two weeks did you feel you had to avoid a situation or
environment because of cigarette smoke?

O 1. All of the time

[0 2. Most of the time

[J 3. A good bit of the time

[ 4. Some of the time

O 5. A little of the time

[0 6. Hardly any of the time

[0 7. None of the time

12) How much discomfort or distress have you felt over the past two weeks as a result of
coughing?

[ 1. A very great deal of discomfort or distress

[J 2. A great deal of discomfort or distress

[J 3. A good deal of discomfort or distress



[ 4. A moderate amount of discomfort or distress
[J 5. Some discomfort or distress

01 6. Very little discomfort or distress

[ 7. No discomfort or distress

13) How often during the past two weeks did you feel frustrated as a result of your asthma?
I 1. All of the time

L] 2. Most of the time

01 3. A good bit of the time

L1 4. Some of the time

LI 5. A little of the time

01 6. Hardly any of the time

I 7. None of the time

14) How often during the past two weeks did you experience a feeling of chest heaviness?
O 1. All of the time

O] 2. Most of the time

01 3. A good bit of the time

O] 4. Some of the time

O 5. A little of the time

I 6. Hardly any of the time

O] 7. None of the time

15) How often during the past two weeks did you feel concerned about the need to take
medication for your asthma?

O 1. All of the time

O] 2. Most of the time

[J 3. A good bit of the time

O 4. Some of the time

O 5. A little of the time

[0 6. Hardly any of the time

1 7. None of the time

16) How often during the past two weeks did you feel the need to clear your throat?
O 1. All of the time

00 2. Most of the time

[J 3. A good bit of the time

O 4. Some of the time

O 5. A little of the time

[0 6. Hardly any of the time

LI 7. None of the time



17) How often during the past two weeks did you experience asthma symptoms as a result of
being exposed to dust?

01 1. All of the time

L] 2. Most of the time

01 3. A good bit of the time

L1 4. Some of the time

L1 5. A little of the time

01 6. Hardly any of the time

I 7. None of the time

18) How often during the past two weeks did you experience difficulty breathing out as a
result of your asthma?

I 1. All of the time

L] 2. Most of the time

01 3. A good bit of the time

1 4. Some of the time

L1 5. A little of the time

0 6. Hardly any of the time

I 7. None of the time

19) How often during the past two weeks did you feel you had to avoid a situation or
environment because of dust?

I 1. All of the time

1 2. Most of the time

[J 3. A good bit of the time

1 4. Some of the time

1 5. A little of the time

I 6. Hardly any of the time

[J 7. None of the time

20) How often during the past two weeks did you wake up in the morning with asthma
symptoms?

O 1. All of the time

00 2. Most of the time

[J 3. A good bit of the time

O 4. Some of the time

O 5. A little of the time

[0 6. Hardly any of the time

O 7. None of the time

21) How often during the past two weeks did you feel afraid of not having your asthma
medication available?

01 1. All of the time

L1 2. Most of the time



1 3. A good bit of the time
[ 4. Some of the time

O 5. A little of the time

01 6. Hardly any of the time
[ 7. None of the time

22) How often during the past two weeks were you bothered by heavy breathing?
I 1. All of the time

L] 2. Most of the time

01 3. A good bit of the time

L1 4. Some of the time

L1 5. A little of the time

01 6. Hardly any of the time

I 7. None of the time

23) How often during the past two weeks did you experience asthma symptoms as a result of
the weather or air pollution outside?

I 1. All of the time

1 2. Most of the time

1 3. A good bit of the time

1 4. Some of the time

1 5. A little of the time

I 6. Hardly any of the time

I 7. None of the time

24) How often during the past two weeks have you been woken at night by your asthma?
O 1. All of the time

O] 2. Most of the time

[J 3. A good bit of the time

O 4. Some of the time

O 5. A little of the time

[0 6. Hardly any of the time

1 7. None of the time

25) How often during the past two weeks have you had to avoid or limit going outside
because of the weather or air pollution?

O 1. All of the time

00 2. Most of the time

[J 3. A good bit of the time

L1 4. Some of the time

L1 5. A little of the time

] 6. Hardly any of the time

LI 7. None of the time



26) How often during the past two weeks did you experience asthma symptoms as a result of
being exposed to strong smells or perfume?

I 1. All of the time

LI 2. Most of the time

01 3. A good bit of the time

L1 4. Some of the time

L1 5. A little of the time

01 6. Hardly any of the time

I 7. None of the time

27) How often during the past two weeks did you feel afraid of getting out of breath?
I 1. All of the time

L] 2. Most of the time

01 3. A good bit of the time

1 4. Some of the time

L1 5. A little of the time

0 6. Hardly any of the time

I 7. None of the time

28) How often during the past two weeks did you feel you had to avoid a situation or
environment because of strong smells or perfume?

O 1. All of the time

0] 2. Most of the time

[J 3. A good bit of the time

O 4. Some of the time

O 5. A little of the time

I 6. Hardly any of the time

1 7. None of the time

29) How often during the past two weeks has your asthma interfered with getting a good
night's sleep?

O 1. All of the time

00 2. Most of the time

[J 3. A good bit of the time

O 4. Some of the time

O 5. A little of the time

[0 6. Hardly any of the time

[0 7. None of the time

30) How often during the past two weeks have you had the feeling of fighting for air?
01 1. All of the time

L1 2. Most of the time

[J 3. A good bit of the time



[ 4. Some of the time

O 5. A little of the time

01 6. Hardly any of the time
[ 7. None of the time

31) Think of the overall range of activities that you would have liked to have done during the
past two weeks. How much has your range of activities been limited by your asthma?

O 1. Severely limited-most activities not done

O 2. Very limited

O] 3. Moderately limited-several activities not done

O 4. Slightly limited

O 5. Very slightly limited-very few activities not done

01 6. Hardly limited at all

O 7. Not limited at all-have done all activities that | wanted to do

32) Overall, among all the activities that you have done during the past two weeks, how
limited have you been by your asthma?

O 1. Totally limited, couldn't do activity at all

I 2. Extremely limited

I 3. Very limited

[J 4. Moderate limitations

1 5. Some limitation

1 6. A little limitation

[J 7. Not at all limited



Appendix VIII

Asthma Symptom Questionnaire

Instructions: There are 10 statements about asthma symptom frequency and severity. Read each
statement carefully and tick (v') in the box that best describes how you have been feeling in the
last month. The response options for asthma symptom frequency ranges from ‘Never to
Everyday’. The response options for asthma symptom severity ranges from ‘Does not apply to
me to Very much bother’. There is no right or wrong answer. When you have finished, please
check that you have answered all the statements.

S | Statements Response Options

No.

A. Asthma Symptom Frequency

1 How many days 1 Never OJ On one 0 On 0 On Most | O Everyday
have you or a few several days
experienced days days
breathlessness
during exercise?

2 How many days 1 Never OJ On one 0 On 0 On Most | O Everyday
have you or a few several days
experienced days days
breathlessness
during day when not
exercising?

3 How many days ] Never 1 On one 10n [0 On Most | [ Everyday
have you Wheezed or a few several days
during day? days days

4 How many days ] Never 1 On one 10n [0 On Most | [ Everyday
have you been or a few several days
Coughing during days days
day?

5 How many days L1 Never L1 Onone 1 On [0 On Most | [ Everyday
have you wheezed or a few several days
during night? days days

6 How many days L1 Never L1 Onone 1 On [0 On Most | [ Everyday
have you or a few several days
experienced days days
breathlessness at
night?

7 How many days L1 Never L1 Onone L1 On [0 On Most | [ Everyday
have you been or a few several days
Coughing at night? days days

8 How many days L1 Never L1 Onone [1On 1 On Most | [ Everyday
have you or a few several days
experienced days days
Disturbed sleep?




9 How many days [1 Never 00 On one 0O On 0 On Most | O Everyday
have you or a few several days
experienced fear days days
because of asthma?

10 How many days 1 Never 0d On one 0 On 0 On Most | [ Everyday
have you or a few several days
experienced feeling days days
of tightness in chest?

B. Asthma Symptom Severity

1 How much did you 01 Does not O No 01 Not O Much | O Very much
bother because of apply to me | bother at all much bother bother
the breathlessness bother
during exercise?

2 How much did you [0 Does not O No O Not O Much | O Very much
bother because of apply to me | bother at all much bother bother
breathlessness bother
during day when not
exercising?

3 How much bother [0 Does not O No O Not O Much | O Very much
did the wheezing apply to me | bother at all much bother bother
cause? bother

4 How much did the 1 Does not 1 No ] Not 0 Much | O Very much
cough bother you? apply to me | bother at all much bother bother

bother

5 How much bother 1 Does not 1 No ] Not 0 Much | OO Very much
did the wheezing apply to me | bother at all much bother bother
cause? bother

6 How much 1 Does not 1 No ] Not 0 Much | OO Very much
breathlessness did apply to me | bother at all much bother bother
bother you? bother

7 How much did the [0 Does not 0 No ] Not 0 Much | OO Very much
cough bother you? apply to me | bother at all much bother bother

bother

8 How much bother [0 Does not 0 No ] Not 0 Much | OO Very much
did the disturbed apply to me | bother at all much bother bother
sleep cause? bother

9 How much did fear ] Does not 0 No ] Not 0 Much | OO Very much
of asthma bother apply to me | bother at all much bother bother
you? bother

10 How much did ] Does not 0 No ] Not 0 Much | OO Very much
feeling of tightness apply to me | bother at all much bother bother
in chest bother you? bother
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ABSTRACT

This study aimed to identify homogenous positive health resources
profiles among the elderly with chronic illnesses and examined
their impact on psychological distress. A Purposive sample of 120
elderly participants (60 males and 60 females) of ages varying from
60 years and above, with chronic illness, was administered three
measures — Spiritual Index of Well-Being, Interpersonal Support
Evaluation List (shortened version-12 items), Depression Anxiety
Stress Scales (DASS-21). The tidy LPA package in R version 4.0.5
for latent profile analysis — a model-based clustering was used in the
analysis of data. A three-profile solution provided the best fit for the
data. The emerged latent profiles were named as high, moderate,
and low positive health resources sub-groups. The high positive
health resources sub-group reported significantly lower psycho-
logical distress compared to the other two sub-groups. The emerged
three latent profiles of the elderly with chronic illness were
confounded by the level of education and illness condition.
Keywords: Elderly with chronic illness, Spiritual well-being, Social
support, Psychological distress,
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Chronic disease is known for its prolonged course of illness or
incurability. Chronic diseases are generally characterised by uncertain
etiology, multiple risk factors, a long latency period, a prolonged
course of illness, non-ontagious origin, functional impairment or
disability, and incurability (McKenna and Collins, 2010). Existing
evidence across the globe indicate that the elderly population suffers
from chronic multiple health problems (World Health Organization,
2015). As the population ages, increasing numbers of people will live
with at least one chronic condition (Stanton, ez al., 2007). Thus, the
chronic illness of the elderly in the family is a growing concern.

Also, as age declines, physical and mental health deteriorates.
Thus, elderly people are prone to physical and emotional health
problems (Shin and Sok, 2012). Moreover, as living longer has its
limitations, the dynamics of physical and mental health in the elderly
are complex. Nevertheless, health is implied as a positive notion in
terms of well-being and ability (Nordenfelt, 2017). Maintenance of
health is reflected in terms of understanding the concept of positive
health (Walmer, 1958). Positive health is an individual’s ability to
adapt and self-manage (Huber, et a/., 2011). Positive health comprises
bodily functions, mental functions, perception, spiritual dimension,
quality of life, social and societal participants, and daily functioning
(Ibid.). Hence, it takes the positive health assets or resources as an
approach to enhance health and longevity (Seligman, 2008).

The WHO (2021) suggests, “good general health and social care is
important for promoting older people’s health, preventing disease,
and managing chronic illnesses.” Over the last two decades, research
has shed more light on the elements of living well despite chronic
illness (Stanton, et al., 2007). Moreover, self-perceived health is
observed to be a significant predictor of mortality, physical morbidity,
and disability among elderly people (Salman and Lee, 2019).
Emphasising the healthy lifestyle of the elderly despite the presence of
multidimensional challenges of chronic illness is therefore, desirable.

Spiritual well-being as a positive health resource is a significant
factor that relates to an individual’s meaning and purpose in life.
Spiritual well-being is replicated in the value of relationships that an
individual has with oneself, others, the environment, and God (King
and Boyatzis, 2015; Linton, ez al., 2016).
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Social support as a positive domain of health resources originates
from social networks and relationships towards the well-being of
individuals. It is believed that the quality of social support influences
health differently (Windsor, et al., 2016; Xing, et al, 2017). Social
support plays a pivotal role in various aspects of late life. Research
findings suggest that social support is not only important for
functional status in late life (Hajek, et /., 2017), but also acts as a
protective factor in decreasing both the vulnerability of older people
and the risk of elder mistreatment (Melchiorre, et al., 2013). The
elderly with social support tend to have lower blood pressure (Birditt,
et al., 2012). Bennett and Shepherd (2013) have investigated that
absence or lack of social support indicates major depressive symptoms
in the elderly with chronic illnesses. Besides, low or no social support
negatively impacts on elderly quality of life. Nevertheless, research
findings suggest that a positive family environment facilitates positive
growth among chronic illness patients (Rana and Nandinee, 2016).

Objectives of the Study

The purpose of the study was to identify the homogenous latent
profiles of positive health resources among the elderly with chronic
illnesses and examine their impact on psychological distress. The study
has addressed three specific research questions: (1) Despite having a
chronic illness, how do different elderly experience the important
aspects of positive health resources at the same time? (2) Do the elderly
with chronic illness differ in their psychological distress depending on
their latent profile of positive health resources? (3) What are the signif-
icant confounding variables that influence their positive health
resources?

Material and Methods

Participants

The participants included 120 elderlies with atleast one chronic
illness (equal number of men and women) selected through purposive
sampling from twin-city of Hyderabad and Secunderabad in the
Telangana State of India. The age of the participants varied from 60 to
79 years. The participants were divided into two age groups: 60 to
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69-year (64.2%) and 70 to 79-year (35.8%). Thus, 35 per cent of the
participants had one chronic illness and 65 per cent of participants had
more than one chronic illness. The participants with known psychi-
atric conditions were excluded from the study.

Measures Used

Spiritual Index of Well-Being (SIWB)

The Spiritual Index of Well-being (SIWB; Daaleman and Frey,
2004) measures spirituality in patient populations in health-related
quality-of-life studies. The SIWB has 12 items with a 5-point Likert
scale ranging from 1 = Not at all to 5 = Very true. The SIWB
comprises two sub-scales - self-efficacy and life scheme. Each sub-scale
has six items. Thus, the maximum score of a sub-scale was 30 and the
minimum score was 6. A high score indicated a higher level of spiritu-
ality. With adequate psychometric properties, SIWB is observed to be
a valid and reliable instrument (self-efficacy subscale: a = .86,
test-retest r = .77; life scheme subscale: 4 = .89, test-retest r = .86; and
whole scale: 4 = .91, test-retest r = .79; (Ibid.).

Interpersonal Support Evaluation List (shortened version-12 items)

Interpersonal Support Evaluation List (ISEL; shortened
version-12 items; (Cohen, et al., 1985) is a shortened version of the
original ISEL (40 items; Cohen and Hoberman, 1983) that measures
the perceived social support. The measure consists of 12 items and
three subscales - appraisal support, belonging support, and tangible
support. Each item uses a 4-point scale ranging from 1 = Definitely
false to 4 = Definitely true. Half of the items are reverse scored. Each
sub-scale has four items. A higher score indicates a higher level of
social support. The reliability and validity of the ISEL shortened
version-12 items are observed to be adequate (Merz, et al., 2014).

Depression Anxiety Stress Scales (DASS)

Depression Anxiety Stress Scales - DASS-21 version (Lovibond
and Lovibond, 1995; DASS web page, 2018) has 21 items, each
measured on a 4-point scale ranging from 0 = Did not apply to me at
all to 3 = Applied to me very much or most of the time. DASS-21 has
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three self-report scales to measure the emotional states of depression,
anxiety, and stress. Each scale has seven items. A higher score indicates
a higher level of depression, anxiety, and stress. The DASS-21 is,
however, based on a dimensional rather than a categorical conception
of psychological disorder. This scale is widely used because of its
adequate psychometric properties and relevance.

Important demographic data of the participants, such as their
gender, age, level of education, and illness condition was also collected
from the participants.

Procedure

An informed consent form was specifically designed and used in
this study as it involved assessment without having any potential risks.
The participants were individually approached and the purpose of the
study and proper instructions were explained to them. The partici-
pants were given assurance about the confidentiality of their
responses. They were also informed that in the measures there would
not be any ‘right’ or ‘wrong’ responses as there would be individual
differences. The participants were informed that they had the right to
withdraw from the study at any point in time. Further doubts about
the assessment were clarified by the investigator. Participants were
included only after understanding and signing their informed consent
forms. The response for each item was recorded. The time to complete
the measures ranged between 25-30 minutes. In case of any doubts
regarding any item, clarification was given.

Statistical Analysis of Data

R version 4.0.5, RStudio Version 1.4.1106 with appropriate
packages, and Microsoft Excel 2019 for analysing the obtained data
were used.

To examine the profile of positive health resources of elderly
with chronic illness, latent profile analysis (LPA) was run primarily
using tidy lap package (Rosenberg, et al., 2018) along with other
associated packages of R. The tidy lap package is a simple interface for
conducting and evaluating LPA models (Rosenberg, et /., 2018). LPA
- a model-based clustering (Hennig, ez al., 2015; Scrucca, et al., 2017) -
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is one of the most commonly used and relevant applications of the
general mixture model where all measured variables are continuous
(Pastor, et al., 2007; Harring and Hodis, 2016). LPA is a statistical
method for identifying homogeneous subgroups (latent profiles)
within heterogeneous samples based on a set of measures. According
to Rosenberg, ez al., (2018), “the tidy lap package allows users to specify
different models that determine whether and how different parameters
(i.e. means, variances, and covariances) are estimated, and to specify
and compare different solutions based on the number of profiles
extracted”. In LPA, the researcher specifies the number of hypothe-
sized profiles in the data. For each participant, the probability of being
in a given profile is estimated, and classification into one of the profiles
is determined by that individual’s highest-profile probability (Cohen,
et al., 2017).

LPA was used to detect homogeneous groups (latent profiles)
using five aspects of positive health resources during old age - two
domains of spiritual well-being (self-efficacy and life-scheme) and three
domains of social support (appraisal support, belonging support, and
tangible support). LPA was computed on the entire sample (N = 120).
One- to four-profile solutions using the above five aspects of positive
health resources of elderly with chronic illness were also calculated.
Out of six LPA models, the researchers specified Model 1, where
variances = equal and covariances = 0.

Results

Table 1 shows commonly used fit statistics, such as Aikake infor-
mation criterion (AIC), Bayesian information criterion (BIC),
entropy, minimum of the diagonal of the average latent class probabil-
ities for most likely class membership by assigned class (Prob. Min),
maximum of the diagonal of the average latent class probabilities for
most likely class membership by assigned class (Prob. Max), the
proportion of the sample assigned to the smallest class (N Min.),
proportion of the sample assigned to the largest class (N Max.), and the
p-value of bootstrapped likelihood ratio test (BLRT}) for one- through
four-profile solutions for the sample.
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Table 1
Parameters of fit for one- to four-profile solutions for positive
halth resource of elderly with chronic illness

Number ~AIC ~ BIC  Entropy Prob. Prob. NMin. NMax. BLRTp

of profiles Min Max
1 3,012.74 3,040.62 - - - - - -
2 2,832.09 2,876.69 91 97 .99 46 .54 .009
3 2,772.20 2,833.52 .87 .92 .95 22 45 .009
4 2,768.02 2,846.07 .82 .83 .92 .18 33 .089

Note: AIC: Aikake information criterion; BIC: Bayesian information criterion; Prob. Min.:
Minimum of the diagonal of the average latent class probabilities for most likely class
membership, by assigned class; Prob. Max.: Maximum of the diagonal of the average
latent class probabilities for most likely class membership, by assigned class; N Min.:
Proportion of the sample assigned to the smallest class; N Max.: Proportion of the
sample assigned to the largest class; BLRT : the p-value of bootstrapped likelihood ratio
test.

As shown in Table 1, lower the value of the model information
indicators, including AIC and BIC, better is the latent profile solution
with increasing numbers of latent profiles. Compared to two-,
three-profile solution had lower AIC and BIC. Entropy is a measure of
classification uncertainty, where 1 reflects complete certainty of classi-
fication and O complete uncertainty (Celeux and Soromenho, 1996).
Thus, entropy values close to one show good classification accuracy.
The three-profile solution had an entropy of 0.87 which was greater
than the four-profile solution. Though the AIC value of the
four-profile solution was lower than the three-profile solution, the
BLRTp was not significant (BLRTp = 0.08). Thus, based on the
maximum number of fit statistics, the supremacy of the three-profile
solution over alternative solutions was ascertained and the
three-profile solution was considered the best-fitting model.

The elderly with chronic illness were divided into three profiles
(sub-groups) by LPA. Profile 1 was the largest sub-group, which had 54
elderly participants, accounting for 45 per cent. This profile was
characterised by the highest mean scores on all five aspects of positive
health resources and was labelled the “bigh positive health resources”
sub-group. Profile 2 consisted of 39 elderly participants accounting for
32.5 per cent. This profile was characterised by moderate scores on all
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five aspects of positive health resources and was labelled the “moderate
positive health resources” sub-group. Profile 3 was the smallest
sub-group comprising 27 elderly participants (22.5%). This sub-group
was characterised by the lowest mean scores on all five aspects of
positive health resources and was labelled the “low positive health
resources” sub-group. Table 2 reports the mean and standard deviation
values on five aspects of positive health resources defining the latent
profiles, total sample, and by profile.

Table 2
Mean and standard deviation values on five aspects of positive health resource

defining profiles, total sample, and by profile

Latent profiles
Variable Total High Moderate Low
Spiritual well-being
Self-efficacy 2343 (459)  26.11(2.55) 2436 (229) 1670 (3.49)
Life scheme 2451 (475 26.65(2.38)  2572(433)  18.48 (3.86)
Social support
Appraisal support 13.18 (2.22) 15.15 (0.79) 12.10 (1.45) 10.81 (1.62)
Belonging support 13.36 (1.94) 14.72 (1.37) 11.90 (1.43) 12.74 (1.74)
Tangible support 12.86 (2.34) 14.72 (1.29) 11.41 (1.70) 11.22 (2.10)
n 120 54 39 27
% of total sample 100 45 32.5 22.5

Note: Figures in parentheses are standard deviations

Figure 1 shows the profile plot for the three-profile solution using
the standard scores (z-scores) of five aspects of positive health
resources.

As the minimum and maximum scores of the five aspects of
positive health resources varied, we calculated their z-scores (N = 120)
to compare across the three latent profiles in the profile plot in Figure
1. Though the high positive health resources sub-group was higher in
all the five aspects of positive health resources than the other two
sub-groups, it was closer to the moderate positive health resources
sub-group in the life scheme. Nevertheless, the low positive health
resources sub-group was higher in belonging support than the
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Figure 1
Profile of five aspects of positive health resource of elderly with chronic illness
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Figure 1: z-Scores of the five aspects of positive health resource across three latent profiles
(sub-groups) of elderly with chronic illness - elderly with high positive health
resource, moderate positive health resource, and low positive health resource.

moderate positive health resources sub-group, whereas both the
sub-groups were closer to each other intangible support.

Impact of the profile of positive bealth resources on the
psychological distress of elderly with chronic illness

After exploring and interpreting each identified latent profile
from the best-fitting solution, we computed One-way ANOVA to
examine how the elderly with chronic illness varied in their psycho-
logical distress (depression, anxiety, and stress) depending on their
latent profile of positive health resources. The means, standard devia-
tions, 95 per cent confidence intervals, and the results of One-way
ANOVA on depression, anxiety, and stress are reported in Table 3.
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Table 3
Comparison of psychological distress across three latent profiles (sub-groups)

High (n = 54)  Moderate (n = 39) Low (n = 27)

95% CI 95% CI 95% CI
Variabless M Lower M Lower M  Lower F2,117) Partial
(SD)  Upper  (SD)  Upper (SD) Upper n2
Depressio 4.89 3.64 9.64 8.17 1770 1594  68.93%** 54
n 082 614  (527) 1.1l (632) 19.47
Anxiety 4.41 3.01 10.26 8.62 19.85 17.88  80.44%** 58
428) 58  (621) 1190 (5.17) 21.82
Stress 5.96 4.45 8.97 7.19 1844 1630  44.96%** 43

(5.95)  7.48 (535 1076 (530) 20.59

Note: ***p < .001

From Table 3, it is observed that the One-way ANOVA
conducted on the depression scores of the elderly with chronic illness
revealed a statistically significant effect of the profile of positive health
resources, F(2,117) = 68.93, p < .001. The effect size was large (Partial
F* = .54) suggesting about 54 per cent of the variance of depression
scores was due to the differences in the profile of positive resources of
the elderly with chronic illness. Post-hoc comparisons using Tukey’s
HSD test were run for multiple comparisons between the latent
profiles (sub-groups). From the results of the Tukey’s HSD test, it is
revealed that the elderly participants belonging to the low positive
health resources sub-group (M = 17.70, SD = 6.32) were significantly
more depressed compared to their counterparts in the moderate
positive health resources sub-group (M = 9.64, SD = 5.27, p < .001)
and high positive health resources sub-group (M = 4.89, SD = 2.82, p
< .001). Moreover, the elderly participants belonging to the moderate
positive health resources sub-group were significantly more depressed
compared to their counterparts in the high positive health resources
sub-group (p < .001).

The One-way ANOVA conducted on the anxiety scores of the
participants showed a statistically significant effect of the profile of
positive health resources, F(2,117) = 80.44, p < .001. The effect size
was large (Partial # = .58) suggesting about 58 per cent of the variance
of anxiety scores was due to the differences in the profile of positive
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health resources of the elderly with chronic illness. From the results of
Tukey’s HSD test, it is revealed that the anxiety scores of the elderly
participants belonging to the low positive health resources sub-group
(M = 19.85, SD = 5.17) were significantly higher compared with their
counterparts in the moderate positive health resources sub-group (M =
10.26, SD = 6.21, p < .001) and high positive health resources
sub-group (M = 4.41, SD = 4.28, p < .001). Moreover, the elderly
participants belonging to the moderate positive health resources
sub-group had significantly higher anxiety scores compared to their
counterparts in the high positive health resources sub-group (p <

.001).

The One-way ANOVA conducted on the stress scores of the
participants showed a statistically significant effect of the profile of
positive health resources, F(2,117) = 44.96, p < .001. The effect size
was large (Partial /# = .43) suggesting about 43 per cent of the variance
of stress scores was due to the differences in the profile of positive
health resources of the elderly with chronic illness. From the results of
Tukey’s HSD test, it is revealed that the elderly participants belonging
to the low positive health resources sub-group were observed to be
significantly more stressful (M = 18.44, SD = 5.30) compared with
their counterparts in the moderate positive health resources sub-group
(M = 897, SD = 5.35, p < .001) and high positive health resources
sub-group (M = 5.96, SD = 5.95, p < .001). Moreover, the elderly
participants belonging to the moderate positive health resources
sub-group were significantly more stressed compared with their
counterparts in the high positive health resources sub-group (p =
032).

Confounding variables in understanding the positive bealth
resources of the elderly with chronic illness

After examining the impact of the profile of positive health
resources on the psychological distress of elderly with chronic illness,
we used the y? test to examine the association between profile
membership and the important demographic characteristics of the
elderly with chronic illness to identify the confounding variables. The
frequency and percentage of the cases under each important
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demographic characteristic and the results of the y? are presented in

Table 4.
Table 4

Association between the latent profiles and the important demographic
characteristics of the elderly with chronic illness

Demographic Latent profiles
Characteristics .

High Moderate Low 12

(n = 54) (n = 39) (n=27)

/(%) /(%) /(%)
Gender
Female 25 (20.8) 21(17.5) 14(117) 056, p = .754
Male 29 (24.2) 18 (15.0) 13 (10.8)
Age
60-69 years 32 (26.7) 27 (22.5) 18(150) 107, p = .585
70-79 years 22 (18.3) 12 (10.0) 9(7.5)
Level of education
No formal education 10 (8.3) 8 (6.7) 14 (11.7) 12.92,p = .012
Primary 14 (11.7) 11(9.2) 7 (5.8)
High school and above 30 (25.0) 20 (16.7)
Illness condition
One illness 13 (10.8) 21(17.5) 8 (6.7) 9.26, p = .010
More than one illness 41 (34.2) 18 (15.0) 19 (15.8)

To determine whether the three profiles of elderly participants
were confounded by gender, a Profile (3) X Gender (2) % test of associ-
ation was computed. The results indicated that the number of male
and female patients was not significantly different across the three
clusters, ¥* = 0.56, p = .754. Similarly, no significant association was
observed between three latent profiles and two age groups, x> = 1.07, p
= .585. Nevertheless, the results of Profile (3) X Education (3) y* test
of association revealed that the levels of education of the elderly with
chronic illness were significantly different across the three latent
profiles, ¥* = 12.92, p = .012. Out of the three profiles, the high
positive health resources sub-group had a comparatively higher
percentage of elderly with high school and above level of education
(25%). The percentages of the levels of education across three profiles
are presented in Figure 2.
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Figure 2
Level of education of the elderly across three latent profiles (sub-groups) - high,
moderate, and low
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Further, the results of the y? test found a significant association
between three latent profiles and two illness conditions, x? = 9.26, p =
.010. Among the three profiles, the high positive health resources
sub-group had a comparatively higher percentage of elderly with more
than one illness condition (34.2%). The percentages of the illness
conditions across three profiles are presented in Figure 3.

Figure 3
Presence of one or more illnesses across three latent profiles (sub-groups)-high,

moderate, and low
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Discussion

The first question in this study has sought to determine how
different elderly with chronic illness experience important aspects of
positive health resources at the same time. Through LPA, we have
identified three meaningful homogeneous latent profiles or sub-groups
in the elderly participants with chronic illness based on their
experience of five important aspects of positive health resources - two
domains of spiritual well-being (se/f-efficacy and life-scheme) and three
domains of social support (appraisal support, belonging support, and
tangible support). Thus, the elderly with chronic illness, who initially
formed a group, have been classified into three homogenous latent
profiles or sub-groups - high positive health resources sub-group,
moderate positive health resources sub-group, and low positive health
resources sub-group — when their positive health resources are taken
into consideration. The findings suggest that the aspects of positive
health resources, specifically spiritual well-being and social support,
are not uniformly experienced by the elderly with chronic illness. The
disparity in degree and kind of positive health resources in terms of
spiritual well-being and social support leads with the occurrence of
different homogenous profiles or sub-groups.

The second question in this study focuses on how the elderly
with chronic illness differ in their psychological distress depending on
their latent profile of positive health resources. In this study, psycho-
logical distress is operationalised through three distinct constructs,
such as depression, anxiety, and stress. The findings posit that there is a
significant effect of the latent profile of positive health resources on
the psychological distress of the elderly with chronic illness. The
results reveal that the elderly with chronic illness falling under the
high positive health resources sub-group have reported significantly
low levels of depression, anxiety, and stress compared with the elderly
in the moderate positive health resources sub-group and low positive
health resources sub-group. The elderly with chronic illness falling
under the low positive health resources sub-group has reported the
highest level of depression, anxiety, and stress.
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The present study contributes to the literature studies in various
directions. The findings are consistent with recent studies stating that
higher wellbeing and social support have been associated with lesser
psychological distress in the elderly. There is a shred of evidence
showing an association between low levels of spiritual beliefs with
poor mental health. (Wilt, ez al., 2017). Another study showed that
strong social support is a good predictor of improved mental health
conditions in the elderly (Gyasi, et al., 2018). Moreover, meaningful
interpersonal relations help minimize psychological stress and
enhances endocrine and immune functioning in the elderly (Yang, et
al., 2016). Psychological distress was associated with social dysfunction
in the elderly (Matud and Garcia, 2019). Self-efficacy which is effective
through support from neighbours or friends further increases
health-promoting behaviours and healthy ageing (Wu and Sheng,
2019). Also, self-efficacy in the presence of perceived social support
mediates psychological wellbeing factors (Fatima, ez al., 2018).

The third question in this research is to explore the major
confounding variables affecting the positive health resources of the
elderly with chronic illness. The results show that the identified three
latent profiles or sub-groups of the elderly are not confounded by
gender and age group. This suggests that experiencing positive health
resources in terms of spiritual well-being and social support is not
dependent on the gender or age group of the elderly. For this, the
elderly participants of both the gender and age groups are distributed
across the three latent profiles.

On the contrary, a longitudinal study revealed that older women
reported higher levels of spirituality than men, and those who had a
religion reported higher scores of spirituality than their counterparts
who had no religion, and also older adults who reported higher levels of
social support and flexibility also reported higher levels of spirituality
(Bailly, et al, 2018). In a community-dwelling, elderly women with at
least one chronic illness were considered in the study, results show that
social support has been associated with high sociability and lower
depression (Warner, et al., 2019). Among elderly men, tangible support,
affectionate support, overall support, and positive social interactions
cognitive decline slow down contribute to (Pillemer, ez al., 2018). Age
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and gender have many inclinations in outcome measures and subjective
measures like spiritual well-being, mental health, health-related quality
of life, post-traumatic growth, and positive self-regard. Also, Age and
gender have curvilinear effects on spiritual well-being and health-related
quality of life (Roberts, et al., 2019).

Nevertheless, significant associations are observed between the
identified three latent profiles and the levels of education and illness
condition of the elderly with chronic illness. This indicates that the
identified three latent profiles of the elderly with chronic illness are
confounded by levels of education and illness condition. One inter-
esting finding is that out of the three latent profiles, the high positive
health resources sub-group has a comparatively higher percentage of
elderly with high school and above level of education. This signifies
that the elderly participants with a higher level of education are more
resourceful in terms of their spiritual well-being and social support.
Education appears to foster positive health despite the challenges of
chronic illness in elderly participants. Similarly, it is somewhat
surprising that the high positive health resources sub-group has a
comparatively higher percentage of elderly with more than one illness
condition. This finding suggests that when there is a presence of more
than one chronic illness condition the elderly participants seek more
positive health resources in terms of spiritual well-being and social
support. When the complexities increase, the orientation towards
positive health resources also enhances in the elderly population.

In agreement with the present study, education plays a significant
role in the social well-being of the elderly (Singh and Kiran, 2015).
Elderly men having at least one chronic comorbid condition perceived
better quality of life than elderly women (Deshmukh, et 4l., 2015).
Moreover, systematic reviews in Asia and across 13 countries reported
a strong association between social support and depression
(Schwarzbach, et al., 2014). 85.20 per cent of elderly Chinese had at
least one chronic disease (Wu and Sheng, 2019).

During our review, we have never come across any studies using
LPA on the positive health resources of the elderly with chronic
illness regarding their spiritual well-being and social support. This
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study appears to be the first study to use the tidy LPA package to
identify latent profiles of positive health resources of elderly with
chronic illness. Thus, the findings of our study have brought new
dimensions of research in the area of positive living despite the
challenges of chronic illness during old age. The yields in this study are
unique compared to those of others as the study has adopted a new
technique to examine the impact of spiritual well-being and social
support, two important aspects of positive health, on three distinct
dimensions of psychological distress (depression, anxiety, and stress)
of the elderly population. It is also understood that LPA could be a
parsimonious method to model positive health resources heteroge-
neity in any participants with chronic illness.

Consistent with the existing literature, this study has observed
that the elderly having high positive health resources are less
vulnerable to depression, anxiety, and stress. The level of education
and illness condition as confounding variables is one of the striking
findings of the study. What is curious about the findings is that the
latent profile having a high level of positive health resources has a
comparatively higher percentage of elderly having higher education
level and more than one chronic illness condition.

Limitations

Nevertheless, the most important limitation lies in the fact that
the participants are chosen from one region. Therefore, the role of
culture has not been studied. More research needs to be carried out by
adopting a mixed-method research design for further exploration in
this area involving elderly participants from various regions. The
study has practical implications as well. It supports the formulation of
integrated psychosocial interventions towards minimising the psycho-
logical distress factors - depression, anxiety, and stress. The study
suggests the need for health psychologists under geriatric care at the
individual and community levels.

Conclusion and Suggestions

The findings of the study posit that there is a significant impact of
positive health resources on psychological distress in the elderly with
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chronic illness. The emerged three latent profiles or sub-groups of
elderly with chronic illness are confounded by the level of education
and illness condition. The findings of the study are suggestive of an
interaction between spiritual well-being, social support, psychological
distress, and demographic characteristics of the elderly with chronic
illness. More research, however, is required to develop a deeper under-
standing of the area by involving a mixed-method design with elderly
participants from various regions.
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