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

	Background: Asthma patients' health-related quality of life (HRQoL) is impacted by a number of socioeconomic factors including stress, income levels, and educational levels, which have been connected to asthma in various ways.
Aim: Asthma is a chronic lung disease that results in a range of respiratory issues that have a substantial impact on an adult patient's quality of life in terms of their physical and mental well-being as well as their ability to engage in certain activities. Asthma can also be made worse by a number of linked issues. Among the most important categories of these issues are socioeconomic factors including: stress, income levels, and educational levels. Therefore, this study aims to investigate the impact of these socioeconomic factors on health-related quality of life.
Methodology: Publicly open source data from the United States Behavioral Risk Factor Surveillance System was used in this research. It is a telephone-based health survey that gathers information from US citizens. The Statistical Analysis System (9.4 version) was used for various descriptive, inferential, and predictive analysis techniques in order to achieve the aim of this research.
Results: Of the 461,436 individuals in the BRFSS 2014 data, 42,875 are current adult asthma patients. However, of these asthmatic patients, 650 have elevated stress levels, 20,605 have low incomes, and 21,692 have low levels of education. Each socioeconomic factor and measures of health-related quality of life were statistically significantly correlated, according to all p-values of various analyses.
Conclusions: According to the study's findings, adult asthma patients with these socioeconomic factors are more likely than those without them to have a lower health-related quality of life.
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1. INTRODUCTION:
Asthma is a chronic respiratory disorder that leads the airways of the lungs to be narrowed by reacting to any infection or trigger that stimulates the asthma attack (CDC, 2014; NIH, 2014; GINA, 2015). The airways' response to these stimuli results in swelling, narrowing, redness, mucus buildup, and wall damage (NIH, 2014; GINA, 2015). One of the most important types of these triggers are socioeconomic triggers. In this study, socioeconomic triggers include stress, income level, and education level

1.1. Stress:

Stress is a hard term to define because it is a highly subjective phenomenon (AIS, 2015). However, in order to measure the stress, it has to be defined. Therefore, some scientists came up with different definitions (AIS, 2015; Chen and Miller, 2007). An individual ability to adapt has limitations in somewhere. Also, there are some life challenges, as well as environmental challenges that individuals cannot control. Under these conditions, stress can occur when an individual cannot control these environmental and life challenges as well as cannot adapt with them (Chen and Miller, 2007; Cohen et al, 1995).

There are several studies showed the relation between stress and asthma attack, severe symptoms of asthma, and poorer control of asthma (Chen et al, 2006). However, Chen and Miller came up with a model that describes the pathways and immune mechanisms that stress leads to asthma attack and severe asthma symptoms (Chen and Miller, 2007).

The model of Chen and Miller describes the interaction between stress, outdoor, indoor environmental triggers, and the deterioration of asthma.  The basic idea of the model is that stress can multiply the inflammatory response of airways against triggers including: infections, allergens, and irritants in patients of asthma (Chen and Miller, 2007). This operation of stress can be accomplished by relevant biological pathways including: the hypothalamic-pituitary-adrenal (HPA) axis, the sympathetic-adrenal-medullary (SAM) axis, the sympathetic autonomic nervous system (SNS), and the parasympathetic autonomic nervous system (PNS). So, this model includes immune cells and responses, as well as outdoor and indoor environmental triggers (Chen and Miller, 2007).

So, in the model of Chen and Miller, stress stimulates immune mechanisms to strongly recognize outdoor and indoor environmental triggers. Elements of stress cause this stimulation called stressors. When these stressors including negative emotions are presented, there are more influences on the inflammatory response in the airways (Chen and Miller, 2007). 

1.2. Income Level:

Income level has been linked to poor control and management of asthma. According to CDC prevalence data of adult patients of asthma in 2013 in the USA, lower income level is linked to high prevalence percentage of asthma among adults (CDC, 2014).
There are several logical reasons that lead to the connection among low-income level, poor control of asthma, and higher prevalence of asthma. Exposure to asthma triggers in low-income households is greater than in high-income households. Also, low income areas have triggers of asthma more than high income areas including: cockroaches, gas, air pollution, lack of air conditioning, smoking, and other chemical substances (PAC, 2010).

There are several studies showed that low-income level is associated with poorer control and management of asthma (Kozyrskyj et al, 2010; Bandiera et al, 2008). Moreover, health care facilities in low-income areas are not enough for population as they are in high-income areas. In low-income areas, there is a lack in physicians, transportation, and medications (PAC, 2010). Also, health care facilities in high-income areas would be expensive for people who have low income. That leads these poor people to not follow their case by visiting physicians as well as buying their medications. All that leads to poor control of asthma, and higher prevalence of asthma (PAC, 2010).

1.3. Education Level:

Education level has been considered as a very important risk factor for asthma control and management (Eagan et al, 2004; Clark et al, 2009).  According to CDC prevalence data of adult patients of asthma in 2013 in the USA, low-education level is linked to high prevalence percentage of asthma among adult patients (CDC, 2014). There are several studies showed that low-education level is associated with high risk of developing asthma as well as poor asthma control and management (Eagan et al, 2004; Clark et al, 2009; Basagaña et al, 2004). Also, areas with low-educational people have high prevalence of asthma (Basagaña et al, 2004).

1.4 Health-Related Quality of Life (HRQoL):

The term "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. Additionally, psychological state, social status, physical status, spiritual status, and economic status are the five categories that are considered the primary components of HRQoL (ACAM, 2004; Strine et al, 2004; Di et al, 2010).

Assessing patients' HRQoL is essential since it can provide a comprehensive indicator scale to show how an illness affects patients, improving disease management. HRQoL measurement characteristics include validity, reliability, sensitivity, responsiveness, and interpretability (Strine et al, 2004; ACAM, 2004; Juniper et al, 2004; Williams et al, 2000).

Therefore, socioeconomic factors or triggers, such as stress, income level, and education level, can make an asthma attack more severe and prolonged, which has a significant impact on adult patients' HRQoL. Therefore, to prevent part of this damage, these socioeconomic determinants should be handled and regulated. However, the impact on patients' health indicators—also referred to as HRQoL indicators—has not been thoroughly examined.

The BRFSS-2014 database was used in this study to examine the effects of particular socioeconomic factors, such as stress, income level, and education level, on numerous indicators of HRQoL, such as activity limitations, physical health issues, and mental health issues in adult patients with asthma, despite the fact that numerous studies have examined the concept of HRQoL in relation to various factors or diseases.

2. METHODOLOGY:
This study used publicly available data that was obtained from 2014 Behavioral Risk Factor Surveillance System (BRFSS) from Centers for Disease Control and Prevention (CDC). BRFSS is a nation system in the USA for health questionnaires using the telephone in collecting data from the United States residents in relation to their health and behaviors (BRFSS, 2015).

This study used three predictor questions and three indicator questions in order to accomplish its goal. The predictor questions include 1) having stress, 2) income level, and 3) education level, while indicator questions include: 1) having activity limitations, 2) having physical health problems, and 3) having mental health problems. 

Different types of statistical analysis methods were performed to analyze BRFSS data including: descriptive analysis methods, inferential analysis methods, and predictive analysis methods. Also, Statistical Analysis System Software (SAS) 9.4 was used as a tool for these analysis methods in order achieve the purpose of this study.

3. RESULTS AND DISCUSSION:
BRFSS-2014 data consists of 461,436 patients. However, 42,875 of these patients are current adult patients with asthma. 650 of these patients with asthma have high stress. 20,605 of these patients with asthma have low income level. 21,692 of these patients with asthma have low education level (figure 1).
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Figure 1. Distribution of adult patients of asthma by socioeconomic factors.

However, by descriptively comparing, adult patients with asthma, who have high stress, low income level, or low education level, have higher observations in having activity limitation, physical health problems, and mental health problems than adult patients with asthma, who have low stress, high income level, or high education level (table 1).

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

	
	Activity limitations
	Physical health problems
	Mental health problems

	Stress
	High
	530
	542
	567

	
	Low
	251
	286
	432

	Income level
	High
	7,451
	8,424
	4,631

	
	Low
	13,764
	14,562
	12,451

	Education level
	High
	6,537
	7,467
	3,768

	
	Low
	12,568
	13,571
	9,540



Then, for inferential analysis, chi-square test was performed for association between socioeconomic factors and HRQoL in adult patients with asthma. Significance level was chosen to be 0.05 or less. All p-values are < 0.0001 (table 2).

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

	
	Activity limitations
	Physical health problems
	Mental health problems

	Stress
	High
	< 0.0001
	< 0.0001
	< 0.0001

	
	Low
	< 0.0001
	< 0.0001
	< 0.0001

	Income level
	High
	< 0.0001
	< 0.0001
	< 0.0001

	
	Low
	< 0.0001
	< 0.0001
	< 0.0001

	Education level
	High
	< 0.0001
	< 0.0001
	< 0.0001

	
	Low
	< 0.0001
	< 0.0001
	< 0.0001



In predictive analysis, this study used logistic regression to predict the relation between socioeconomic factors and HRQoL in adult patients with asthma (table 3).

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

	
	Activity limitations
	Physical health problems
	Mental health problems

	Stress
	High
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	5.826
	1.625
	2.888

	
	Low
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	0.172
	0.615
	0.346

	Income level
	High
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	0.171
	0.569
	0.541

	
	Low
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	5.852
	1.757
	1.847

	Education level
	High
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	0.751
	0.716
	1.225

	
	Low
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	1.331
	1.397
	1.552



However, to measure the impact of each socioeconomic factor on each one of HRQoL indicators, odds ratio (OR) of each socioeconomic factor on each one of HRQoL indicators must be assessed and the percentage differences of impact must be calculated.

Asthma is a chronic disease affecting the lungs leading to many respiratory issues including: narrowing the airways of the lungs and difficulty of breathing causing a great impact on HRQoL of adult patients. Moreover, there are different associated types of triggers or factors can worse the condition of asthma. One of the most important types of these triggers are socioeconomic triggers. In this study, socioeconomic triggers include stress, income level, and education level. Therefore, measuring the impact of different factors on HRQoL in adult patients with asthma is very important in order to get a complete indicator scale to indicate that impact leading to better asthma control and better life. So, by using BRFSS-2014 database, this study investigates the impact of specific socioeconomic factors including: stress, income level, and education level on many indicators of HRQoL including: activity limitations, physical health, and mental health in adult patients with asthma.

To determine whether or not there is a relationship between socioeconomic factors in this study and HRQoL in adult patients with asthma, BRFSS 2014 data was used. Also, SAS 9.4 software was employed to conduct three main analyses to accomplish the overall goal of this study including: 1) descriptive analysis to describe the distributions of socioeconomic factors and HRQoL indicators in adult patients with asthma, 2) inferential analysis to infer and detect the associations between each one of the socioeconomic factors and each one of HRQoL indicators in adult patient with asthma, and 3) predictive analysis to predict and determine the relation between each one of the socioeconomic factors and each one of HRQoL indicators in adult patient with asthma.

In descriptive analysis, it is obvious that adult patients with asthma, who have high stress, low income level, or low education level, have higher observations in having activity limitation, physical health problems, and mental health problems than adult patients with asthma, who have low stress, high income level, or high education level diabetes (table 1).

This led to investigate the association between each one of the socioeconomic factors and each one of HRQoL indicators. Preforming inferential analysis with a significance level of 0.05 or less was used to examine the association between these variables. As a result, all p-values are < 0.0001 meaning there are significant associations between each one of the socioeconomic factors and each one of HRQoL indicators in these adult patients (table 2).

 To accomplish the overall goal of this study, the relations between each one of the socioeconomic factors and each one of HRQoL indicators must be confirmed by predictive analysis. As a method of predictive analysis, all results of logistic regression indicated that Pr > chi-Sq is < 0.0001 meaning that there is a statistically significant relation between each one of the socioeconomic factors and each one of HRQoL indicators in these adult patients (table 3).

However, to measure the impact of each one of the socioeconomic factors on each one of HRQoL indicators in these adult patients, odds ratio (OR) for all variables must be assessed and the percentage differences of impact must be calculated. Percentage of impact differences can be calculated by this formula (PT, 2006):

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

So, as a result of calculating percentage of impact of each one of the socioeconomic factors on each one of HRQoL indicators in these adult patients, we can see that high stress in adult patients with asthma increases activity limitations by 188.53%, physical health problems by 90.17%, and mental health problems by 157.20% more than in adult patients with asthma, who have low stress (table 3). Low income level in adult patients with asthma increases activity limitations by 188.64%, physical health problems by 102.15%, and mental health problems by 109.38% more than in adult patients with asthma, who have high income level (table 3). Low education level in adult patients with asthma increases activity limitations by 55.71%, physical health problems by 64.45%, and mental health problems by 23.55% more than in adult patients with asthma, who do have high education level (table 3). The findings of this study indicate that adult patients with asthma, who have these socioeconomic factors would be at higher risk of having poor health-related quality of life than adult individuals with asthma, who do not have these socioeconomic factors.

4. CONCLUSION:

Although many researches have studied the concept of HRQoL in the relation to many different factors or different diseases by using BRFSS database, this study used BRFSS-2014 database to investigate the impact of specific socioeconomic factors including: stress, income level, and education level on many indicators of HRQoL including: activity limitations, physical health problems, and mental health problems in adult patients with asthma. BRFSS 2014 data consists of 461,436 patients, 42,875 of these patients are current adult patients with asthma. Analysis methods including: descriptive, inferential, and predictive analysis methods of this data showed statistically significant level of association and prediction to confirm the impact of each one of the socioeconomic factors on each one of HRQoL indicators in adult patients with asthma. Final results showed that adult patients with asthma, who have high stress, low income level, and low education level, have increased activity limitation, physical health problems, and mental health problems more than adult patients with asthma, who have low stress, high income level, and high education level. These results demonstrate that adult patients with asthma, who have these socioeconomic factors issues would be at higher risk of having poor health-related quality of life than adult patients with asthma, who do not have these socioeconomic factors issues.
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