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

	Background: 
Smoking in asthma can increase the swelling of these bronchial tubes, leading to more difficulty of breathing and making asthma symptoms worse. The concept of health-related quality of life (HRQoL) is known as the person's knowledge and understanding of experiences and situations that this person has been through in their life, especially in health conditions.
Aim: Asthma is a chronic disease affecting the lungs, leading to many respiratory issues, causing a great impact on health-related quality of life in adult patients, including activity limitation, physical and mental health problems. Also, there are different associated types of factors can worsen the condition of asthma. One of the most important types of these factors are behavioral factors, including smoking, alcohol use, and exercise. Therefore, the aim of this study is to investigate that impact of these behavioral factors on health-related quality of life. 
Methodology: This study used an open source data from Behavioral Risk Factor Surveillance System in the United States. It is a health survey using the telephone in order to collect data from the United States residents. To accomplish the aim of this study, Statistical Analysis System (9.4 version) was employed for different descriptive, inferential, and predictive analysis methods.
Results: BRFSS 2014 data consists of 461,436 patients; 42,875 of these patients are current adult patients of asthma. 32,531 of adult patients with asthma are smokers, 13,238 are alcohol users, and 26,847are exercisers. All p-values of different analyses showed a statistically significant association between each behavioral factor and indicators of health-related quality of life.
Conclusions: The findings of this study demonstrate that adult patients with asthma who have these behavioral factors are at higher risk of having poor health-related quality of life than adult patients with asthma, who do not have these behavioural factors.
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1. INTRODUCTION:
Asthma is a chronic inflammatory disorder that affects the airways of the lungs, leading these airways to be narrowed by reacting to any infection or trigger that stimulates the asthma attack (CDC, 2014; NIH, 2014; GINA, 2015). The reaction of the airways to these triggers leads the airways to be swollen, narrowed, red, filled with mucus, and walls damage (NIH, 2014; GINA, 2015). One of the most important types of these triggers are behavioral triggers. In this study, behavioral triggers include smoking, alcohol use, and exercise.
1.1. Smoking:
In the United States, each year, there are almost 440,000 people die because of smoking (PAC, 2010). Smoking is considered as the main reason behind many chronic diseases, including asthma (PAC, 2010; Thomson et al, 2004; Boulet et al, 2008; JACI, 2015). Smoking is linked to the severity of asthma and poor control of asthma as well as to lung hyperinflation (Thomson et al, 2004; Boulet et al, 2008; Althuis et al, 1999; Boulet et al, 2006). Surprisingly, smoking can reduce the effectiveness of different medications of asthma such as inhaled corticosteroids (ICSs) (Thomson et al, 2004; Boulet et al, 2008; Chalmers et al, 2002; Livingston et al, 2005).
However, during an asthma attack in patients with asthma, bronchial tubes are already inflamed, leading them to produce mucus, which causes phlegm coughing [4,5]. So, smoking in asthma patients can increase the mucus production by stimulating the mucous glands, leading daily phlegm coughing (PAC, 2010; Thomson et al, 2004). Moreover, smoking in asthma can increase the swelling of these bronchial tubes, leading to more difficulty of breathing and making asthma symptoms worse. 
There are several studies showed the association between smoking and asthma. Boulet et al. studied the impact of smoking on the control and management of asthma (Boulet et al, 2008). They found that patients with asthma, who are currently smokers, have poor control of asthma and they need health care more than non-smoking patients with asthma (Boulet et al, 2008).  Moreover, there are two studies that have been done in France and Spain (Romero, 2004). They found that smoking cannot cause asthma in general. However, both studies showed that the asthma attack in smokers is more aggressive than the asthma attack in non-smokers (Romero, 2004).
1.2. Alcohol Use:
Drinking alcohol can stimulate or trigger an asthma attack in some patients while it relieves the symptoms of an asthma attack in other patients (Sisson, 2007; Asthma, 2015). The reason behind this difference is that the attack of asthma can be triggered by different substances in different patients (Asthma, 2015). Also, some studies showed that high concentrations of alcohol may complicate the control and management of asthma and lead to severe symptoms of asthma (Sisson, 2007).
Components of alcohol drinks, such as ethanol and some natural food may contain histamine, which can cause an allergic reaction in the body. This histamine is a major trigger of asthma symptoms and attacks in some patients (Asthma, 2015). Also, sulphites, which is used as a preservative substance in alcoholic drinks, can trigger asthma attack in 3% to 10% of asthma patients and cause mild asthma symptoms ranging from wheezing and coughing to life-threatening asthma attacks (Asthma, 2015).
Some studies showed that drinking alcohol is good for asthma patients in order to improve symptoms of asthma and avoid asthma attack. They said that drinking alcohol supports the function of mucociliary clearance and reduce the inflammation of the airways in patients of asthma (Sisson, 2007). However, other studies showed that the effect of alcohol drinking on the function of airways is based on the concentration of alcohol, duration of alcohol exposure, and route of alcohol exposure (Sisson, 2007). They said that high concentration of alcohol may complicate control and management of asthma and lead to severe symptoms of asthma (Sisson, 2007). Other ways that the scientists mentioned the effect of drinking alcohol on asthma attack is the feeling of stress, anxiety and depression (Asthma, 2015). Stress, anxiety and depression have been strongly linked to asthma attack and severity by several studies (Asthma, 2015; Di et al, 2010; Chen and Miller, 2007).

1.3. Exercise:
Exercise is one of the most important things that have benefits for health improving. Some of these benefits include reducing the risk of getting heart disease, controlling body weight, lowering the level of cholesterol, and improving the image of the body [20]. However, in patients with asthma, exercise can trigger asthma attack causing asthma symptoms called exercise-induced asthma (EIA) (PAC, 2010; AAAAI, 2015; Khan and Carlsen, 2012; Parsons et al, 2012). 
EIA is also known as exercise-induced bronchoconstriction (EIB) (AAAAI, 2015; Khan and Carlsen, 2012; Parsons et al, 2012). In EIA, the airways become narrow leading the symptoms of asthma to be worst (AAAAI, 2015; Parsons et al, 2012). There are several studies studied the relation between exercise and asthma. These studies came up with two major hypotheses that explain the mechanisms of exercise leading asthma symptoms to be worst causing EIA (Carlsen and Carlsen, 2002). First hypothesis said that during exercise, the ventilation of the respiratory tract would be increased causing water loss (Carlsen and Carlsen, 2002). In contrast, second hypothesis, which is supported by majority of scientists, said that during exercise, the ventilation of the respiratory tract would be increased causing the airways of the lungs to be colder. However, EIA can be treated by taking anti-inflammatory such as inhaled steroids before exercise (Carlsen and Carlsen, 2002).
1.4. Health-Related Quality of Life (HRQoL):
The concept of health-related quality of life (HRQoL) is known as the person's knowledge and understanding of experiences and situations that this person has been through in the life especially in health conditions. Also, there are five domains that referred as the main components of HRQoL including: psychological status, social status, physical status, spiritual status, and economic status. (ACAM, 2004; Testa and Simonson, 1996; Strine et al, 2004; Di et al, 2010; Spilker, 1990).
In fact, measuring HRQoL in patients is very important because it can give a complete indicator scale to indicate the impact of a disease on patients leading to better control of that disease (Strine et al, 2004). Features of measuring HRQoL include: validity, reliability, sensitivity, responsiveness, and interpretability. (ACAM, 2004; Juniper et al, 2004; Marks et al, 1993; Williams et al, 2000; Feeny et al, 1999).
So, behavioral factors or triggers including: smoking, alcohol use, and exercise can make the attack of asthma to be severe and stay for longer period of time leading to a great impact on HRQoL of adult patients. So, these behavioral factors should be controlled and managed in order to avoid some of this impact. However, this impact has not well studied in more details on patients’ health indicators that known as indicators of HRQoL.
Although, there are many researches have studied the concept of HRQoL in relation to many different factors or different diseases by using BRFSS database, BRFSS-2014 database in this study was used to study the impact of specific behavioral factors including: smoking, alcohol use, and exercise on many indicators of HRQoL including: activity limitations, physical health, and mental health in adult patients with asthma.

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) smokers, 2) drink alcohol, and 3) exercise, 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 & DISCUSSION:
BRFSS-2014 data consists of 461,436 patients. However, 42,875 of these patients are current adult patients with asthma. 32,531 of these patients with asthma are smokers. 13,238 of these patients with asthma drink alcohol. 26,847 of these patients with asthma are exercisers (figure 1).
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Figure 1. Distribution of adult patients with asthma by behavioral factors.


However, by descriptively comparing, adult patients with asthma, who are smokers, exercisers, or alcohol users, have higher observations in having activity limitation, physical health problems, and mental health problems than adult patients with asthma, who are not smokers, exercisers, or alcohol users (table 1).

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

	
	Activity limitations
	Physical health problems
	Mental health problems

	Smokers
	Yes
	13,657
	16,265
	12,760

	
	No
	5,891
	6,153
	4,732

	Alcohol users
	Yes
	9,763
	11,634
	12,871

	
	No
	4,302
	4,691
	5,845

	Exercisers
	Yes
	12,673
	16,894
	10,762

	
	No
	11,671
	12,567
	9,563



Then, for inferential analysis, chi-square test was performed for association between behavioral 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 behavioral factors and health-related quality of life in adult patients with asthma
	Behavioral Factors
	Health Related Quality of Life

	
	Activity limitations
	Physical health problems
	Mental health problems

	Smokers
	Yes
	< 0.0001
	< 0.0001
	< 0.0001

	
	No
	< 0.0001
	< 0.0001
	< 0.0001

	Alcohol users
	Yes
	< 0.0001
	< 0.0001
	< 0.0001

	
	No
	< 0.0001
	< 0.0001
	< 0.0001

	Exercisers
	Yes
	< 0.0001
	< 0.0001
	< 0.0001

	
	No
	< 0.0001
	< 0.0001
	< 0.0001



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

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

	
	Activity limitations
	Physical health problems
	Mental health problems

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

	
	
	OR
	1.924
	1.203
	1.502

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

	
	
	OR
	0.510
	0.993
	0.997

	Alcohol users
	Yes
	Pr > chi-Sq
	< 0.0001
	< 0.0001
	< 0.0001

	
	
	OR
	0.851
	0.998
	1.624

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

	
	
	OR
	0.510
	0.993
	0.997

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

	
	
	OR
	3.151
	1.296
	1.163

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

	
	
	OR
	0.510
	0.993
	0.997



However, to measure the impact of each behavioral factor on each one of HRQoL indicators, odds ratio (OR) of each behavioral 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 behavioral triggers. In this study, behavioral triggers include smoking, alcohol use, and exercise. 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 behavioural factors including smoking, alcohol use, and exercise on many indicators of HRQoL including: activity limitations, physical health problems, and mental health problems in adult patients with asthma.

To determine whether or not there is a relationship between behavioral 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 behavioral factors and HRQoL indicators in adult patients with asthma, 2) inferential analysis to infer and detect the associations between each one of the behavioral 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 behavioral factors and each one of HRQoL indicators in adult patient with asthma.

In descriptive analysis, it is obvious that adult patients with asthma, who are smokers, exercisers, or alcohol users, have higher observations in having activity limitation, physical health problems, and mental health problems than adult patients with asthma, who are not smokers, exercisers, or alcohol users (table 1).
This led to an investigation of the association between each one of the behavioral factors and each one of HRQoL indicators. Performing 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 behavioral factors and each one of HRQoL indicators in these adult patients (table 2).

[bookmark: _GoBack] To accomplish the overall goal of this study, the relations between each one of the behavioral 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 behavioral factors and each one of HRQoL indicators in these adult patients (table 3).

However, to measure the impact of each one of the behavioral 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 behavioral factors on each one of HRQoL indicators in these adult patients, we can see that smoking in adult patients with asthma increases activity limitations by 116.18%, physical health problems by 19.12%, and mental health problems by 40.41% more than in adult patients with asthma, who do not smoke (table 3). Alcohol use in adult patients with asthma increases activity limitations by 50.11%, physical health problems by 0.50%, and mental health problems by 47.84% more than in adult patients with asthma, who do not use alcohol (table 3). Exercise in adult patients with asthma increases activity limitations by 144.27%, physical health problems by 26.24%, and mental health problems by 15.37% more than in adult patients with asthma, who do not exercise (table 3). The findings of this study indicate that adult patients with asthma, who have these behavioral factors would be at higher risk of having poor health-related quality of life than adult patients with asthma, who do not have these behavioral factors.

5. 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 behavioral factors including: smoking, alcohol use, and exercise 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 of 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 behavioral factors on each one of HRQoL indicators in adult patients with asthma. Final results showed that adult patients with asthma, who are smokers, exercisers, or alcohol users, have increased activity limitation, physical health problems, and mental health problems more than adult patients with asthma, who are not smokers, exercisers, or alcohol users. These results demonstrate that adult patients with asthma, who have these behavioral factors would be at higher risk of having poor health-related quality of life than adult patients with asthma, who do not have these behavioral factors.
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