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The Impact of Clinical Factors on Health-Related Quality of Life in Adult Patients with Asthma 
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ABSTRACT:

	Background: Several clinical factors, such as: depression, obesity, and diabetes, have been linked to asthma in different ways, affecting health-related quality of life (HRQoL) in patients with asthma.
Aim: Asthma is a long-term lung illness that causes a variety of respiratory difficulties that significantly affect an adult patient's quality of life in terms of physical and mental health as well as activity limitation. Additionally, a variety of related factors can exacerbate asthma. Clinical factors, such as: depression, obesity, and diabetes, are among the most significant categories of these factors. Thus, the purpose of this study is to examine how these clinical characteristics affect health-related quality of life.
Methodology: The Behavioural Risk Factor Surveillance System in the United States provided open-source data for this investigation. It is a telephone-based health survey that gathers information from Americans. The Statistical Analysis System (9.4 version) was used for various descriptive, inferential, and predictive analysis techniques in order to achieve the study's goal.
Results: 42,875 of the 461,436 patients in the BRFSS 2014 data are current adult asthma patients. Of these asthmatic patients, 14,095 suffer from depression, and asthmatic patients 14,749 are obese. Among these asthmatic individuals, 7,392 have diabetes. Each clinical factor and measures of health-related quality of life were statistically significantly correlated, according to all p-values of various analyses.
Conclusions: The results of this study show that adult asthma patients with these clinical factors are more likely to have poor health-related quality of life than adult asthma patients without these clinical factors.
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1. INTRODUCTION:
Asthma is a long-term inflammatory condition that narrows the lungs' airways in response to any infection or stimulus that sets off an asthma episode (CDC, 2014; NIH, 2014; GINA, 2015). These triggers cause the airways to swell, constrict, get red, fill with mucus, and damage their walls (NIH, 2014; GINA, 2015). One of the most important types of these triggers is clinical triggers. In this study, clinical triggers include depression, obesity, and diabetes.
1.1. Depression:
Although some people consider depression as a low mood only, scientists consider depression as a serious health condition that can lead to the action of harmful activities (Asthma Australia, 2013). There is closed relation between depression and asthma (Krommydas et al, 2004; Goral et al, 2012). When patients of asthma are exposed to depression and terrible emotions, an attack may occur and the symptoms of this asthma attack could be severe. Also, people of asthma are more sensitive than other people to develop depressive disorders (Krommydas et al, 2004; Rumbak et al, 1993; Yellowlees and Kalucy, 1990).
It has been known that a combination of asthma and depression give worse outcomes of health because depression leads the treatment of asthma patients to lose some of its effectiveness or even not be effective at all (Asthma Australia, 2013). The reason behind that might be lack of skills in solving problems, and poor memory that lead to low attention, low concentration, and low recognition requiring medical help (Asthma Australia, 2013). In fact, some studies show an association among depression, poor control of asthma, asthma-related morbidity, as well as asthma-related mortality (Goral et al, 2012; Strunk et al, 1985; de et al, 2009).
1.2. Obesity:
It has been well known that one of the common medical issues is obesity because it has been linked to several diseases, such as diabetes, heart disease, and other diseases (PAC, 2010). Also, scientists said that asthma can be considered as one of the diseases that have been linked to obesity (PAC, 2010). In fact, there are several studies showed a strong relation between asthma and obesity (PAC, 2010) (Delgado et al, 2008). According to Centers for Disease Control and Prevention (CDC), obesity has been significantly connected to the development of asthma (CDC, 2013). In 2010, CDC released statistics showing that 38.8% of obese adults are patients with asthma, while 26.8% of obese adults are not patients with asthma (CDC, 2013).
While the exact relation between obesity and asthma is not fully understood, scientists have come up with several interpretations (PAC, 2010; Delgado et al, 2008). Obesity is able to lack of pulmonary compliance, reduce the volumes of the lungs, and constrict the airways. Also, it is able to affect ventilation in the respiratory tract and the blood volume in the lungs. Moreover, adipose tissues cause systemic pro-inflammatory states, leading to the production of high-concentration levels of chemokines and cytokines in the serum (Delgado et al, 2008).
1.3. Diabetes:
Diabetes as a chronic disease, has chronic complications that affect the pathological characteristics of blood vessels, certain nerves, eye retina, and the skin (Ehrlich et al, 2010). Also, several studies showed that diabetes has an effect on the lung function, leading to a functional reduction (Ehrlich et al, 2010; McKeever et al, 2005). This reduction in the lung function leading to the diffusion of carbon monoxide has been believed as a reason to develop asthma (Ehrlich et al, 2010). Ehrlich et al. studied patients with diabetes and the risk of developing asthma and they found that patients with diabetes are in high risk to develop asthma (Ehrlich et al, 2010).

1.4 Health-Related Quality of Life (HRQoL):
The idea of health-related quality of life (HRQoL) refers to an individual's awareness and comprehension of the experiences and circumstances they have encountered throughout their life, particularly with regard to medical issues (ACAM, 2004; Strine et al, 2004; Di et al, 2010). Additionally, psychological state, social status, physical status, spiritual status, and economic status are the five categories that are referred to as the primary components of HRQoL (ACAM, 2004; Di et al, 2010).
In actuality, assessing patients' HRQoL is crucial since it provides a comprehensive indicator scale that shows how a condition affects patients, improving illness management (Strine et al, 2004). Validity, reliability, sensitivity, responsiveness, and interpretability are characteristics of HRQoL measurement. (ACAM, 2004; Juniper et al, 2004; Williams et al, 2000).
Therefore, clinical variables or triggers such as depression, obesity, and diabetes might make an asthma attack more severe and prolonged, which can have a significant influence on adult patients' HRQoL. Therefore, in order to prevent part of this damage, these clinical factors should be addressed and regulated. However, the impact on patients' health indicators, also referred to as HRQoL indicators, has not been thoroughly investigated.

The BRFSS-2014 database was used in this study to examine the effects of particular clinical factors, such as depression, obesity, and diabetes, on numerous indicators of HRQoL, such as activity limitations, physical health issues, and mental health issues in adult patients with asthma, even though numerous studies have examined the concept of HRQoL in relation to various factors or diseases.

2. METHODOLOGY:
The Centers for Disease Control and Prevention's (CDC) 2014 Behavioral Risk Factor Surveillance System (BRFSS) provided the publicly accessible data used in this study. BRFSS is a nationwide system in the United States that uses telephone-based health questionnaires to gather information about the health and activities of American citizens (BRFSS, 2015).
To achieve its objective, this study included three predictor questions and three indicator questions. Indicator questions include 1) activity limits, 2) physical health problems, and 3) mental health problems. Predictor questions include 1) having depression, 2) being obese, and 3) having diabetes. 
The BRFSS data were analysed using a variety of statistical analytic techniques, such as descriptive, inferential, and predictive analysis. Additionally, in order to accomplish the goal of this study, Statistical Analysis System Software (SAS) 9.4 was utilized as a tool for these analysis techniques.
3. RESULTS AND DISCUSSION:
There are 461,436 patients in the BRFSS-2014 data. However, 42,875 of these patients are adult asthmatic. Of these asthmatic patients, 14,095 suffer from depression. Of these asthmatic patients, 14,749 are obese. Figure 1 shows that 7,392 of these asthmatic individuals have diabetes.
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Figure 1. Distribution of adult patients of asthma by clinical factors.
Nonetheless, a descriptive comparison shows that adult asthma patients with depression, obesity, or diabetes are more likely to have physical health problems, mental health problems, and activity limitations than adult asthma patients without these conditions (table 1). 

Table 1.
Distribution of patients with asthma by clinical factors and health-related quality of life
	Clinical Factors
	Health Related Quality of Life

	
	Activity limitations
	Physical health problems
	Mental health problems

	Depression
	Yes
	9,451
	12,712
	10,823

	
	No
	8,491
	11,316
	9,253

	Obesity
	Yes
	11,673
	11,812
	10,365

	
	No
	7,317
	8,012
	8,249

	Diabetes
	Yes
	6,981
	7,142
	4,301

	
	No
	4,231
	5,361
	3,725



The chi-square test was then used for inferential analysis to determine the relationship between clinical characteristics and HRQoL in adult asthmatic patients. A significance level of 0.05 or less was selected. Table 2 shows that every p-value is less than 0.0001.

Table 2.
P-value of chi-square for association between clinical factors and health-related quality of life in adult patients with asthma
	Clinical Factors
	Health Related Quality of Life

	
	Activity limitations
	Physical health problems
	Mental health problems

	Depression
	Yes
	< 0.0001
	< 0.0001
	< 0.0001

	
	No
	< 0.0001
	< 0.0001
	< 0.0001

	Obesity
	Yes
	< 0.0001
	< 0.0001
	< 0.0001

	
	No
	< 0.0001
	< 0.0001
	< 0.0001

	Diabetes
	Yes
	< 0.0001
	< 0.0001
	< 0.0001

	
	No
	< 0.0001
	< 0.0001
	< 0.0001



This study used logistic regression in predictive analysis to forecast the relationship between clinical variables and HRQoL in adult asthmatic patients (table 3).

Table 3.
P-value and odds ratio (OR) square for predicting the relation between clinical factors and health-related quality of life in adult patients with asthma
	Clinical Factors
	Health Related Quality of Life

	
	Activity limitations
	Physical health problems
	Mental health problems

	Depression
	Yes
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	3.708
	1.776
	3.638

	
	No
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	0.510
	0.993
	0.997

	Obesity
	Yes
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	1.201
	1.091
	1.009

	
	No
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	0.510
	0.993
	0.997

	Diabetes
	Yes
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	1.353
	1.205
	1.014

	
	No
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	0.510
	0.993
	0.997



However, the odds ratio (OR) of each clinical factor on each HRQoL indicator must be evaluated, and the percentage differences of impact must be computed, in order to quantify the influence of each clinical factor on each HRQoL indicator.

Adult patients' HRQoL is significantly impacted by asthma, a chronic illness that affects the lungs and causes a variety of respiratory problems, such as breathing difficulties and narrowing of the lungs' airways. Additionally, a variety of related triggers or conditions might exacerbate asthma. Clinical triggers are among the most significant categories of these triggers. Clinical triggers in this investigation include diabetes, obesity, and depression. Therefore, it is crucial to measure the effects of many factors on HRQoL in adult asthma patients in order to obtain a comprehensive indicator scale that shows the influence leading to improved asthma management and a higher quality of life. Thus, this study uses the BRFSS-2014 database to examine the effects of particular clinical variables, such as depression, obesity, and diabetes, on several HRQoL indicators, such as activity limits, physical health issues, and mental health issues in adult asthma patients.

BRFSS 2014 data were utilised to assess if clinical variables in this study were associated with HRQoL in adult asthmatic patients. In order to achieve the overall objective of this study, SAS 9.4 software was also used to perform three primary analyses: 1) descriptive analysis to describe the distributions of clinical factors and HRQoL indicators in adult patients with asthma; 2) inferential analysis to infer and detect the associations between each clinical factor and each HRQoL indicator in adult patients with asthma; and 3) predictive analysis to predict and determine the relation between each clinical factor and each HRQoL indicators in adult patients with asthma.

Descriptive analysis clearly shows that adult asthmatic patients with depression, obesity, or diabetes are more likely to have physical health issues, mental health issues, and activity limitation than adult asthmatic patients without these conditions (table 1).

This prompted an investigation into the relationship between every clinical component and every HRQoL metric. The relationship between these factors was investigated using inferential analysis with a significance level of 0.05 or below. Consequently, all p-values are less than 0.0001, indicating that all clinical variables and HRQoL indicators in these adult patients have substantial correlations (table 2).

Predictive analysis is required to confirm the relationships between each clinical factor and each HRQoL indicator in order to achieve the overall purpose of this study. As a predictive analysis technique, all logistic regression findings showed that Pr > chi-Sq is < 0.0001, indicating a statistically significant relationship between each clinical component and each HRQoL indicator in these adult patients (table 3).

However, the odds ratio (OR) for each variable must be evaluated, and the percentage differences of impact must be computed, in order to quantify the influence of each clinical condition on each of the HRQoL indicators in these adult patients. This formula can be used to determine the percentage of impact differences (PT, 2006):

Percentage differences= (VI-V2) / ((V1+V2)/2)*100
While: 
V1= Number of exposed cases.
V2 = Number of exposed non-cases.

Therefore, we can see that depression increases activity limitations by 151.63%, physical health problems by 56.55%, and mental health problems by 113.95% more in adult patients with asthma than in adult patients with asthma who do not have depression based on the percentage impact of each clinical factor on each of the HRQoL indicators in these adult patients (table 3). Compared to adult asthmatic patients without obesity, those with obesity have 80.77% higher activity limits, 9.04% more physical health issues, and 1.19% more mental health issues (table 3). Compared to adult patients with asthma who do not have diabetes, those with diabetes have 90.49% greater activity limitations, 19.24% more physical health issues, and 1.69% more mental health issues (table 3). According to the study's findings, adult asthma patients who have these clinical characteristics are more likely than those who do not to have a poor health-related quality of life.

4. CONCLUSION:

[bookmark: _GoBack]While many studies have used the BRFSS database to examine the concept of HRQoL in relation to various factors or diseases, this study used the BRFSS-2014 database to examine the effects of particular clinical factors, such as depression, obesity, and diabetes, on numerous indicators of HRQoL, such as activity limitations, physical health issues, and mental health issues in adult asthmatic patients. 42,875 of the 461,436 patients in the BRFSS 2014 data are current adult asthma patients. Descriptive, inferential, and predictive analysis techniques of this data demonstrated a statistically significant degree of association and prediction to validate the influence of every clinical component on every HRQoL indicator in adult asthmatic patients. The final findings demonstrated that adult asthma patients with depression, obesity, and diabetes had greater physical health issues, mental health issues, and activity limitations than adult asthma patients without these conditions. These findings show that adult asthmatic patients with these clinical factor problems are more likely to experience poor health-related quality of life than adult asthmatic patients without these clinical factor problems.
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