
Introduction

There has been significant increase in chronic disease 

conditions like Alzheimer's, arthritis, hypertension, Asthma, 

diabetes etc. (Badley et al., 2017; Sears, 2014). In particular, 

asthma cases in recent past have drastically increased affecting 

people of all ages (Chang, 2012). The National Heart, Lung, 

and Blood Institute (NHLBI) defines asthma as, “the presence 

of recurrent episodes of respiratory symptoms, variable airflow 

obstruction which can be reversed either spontaneously or with 

treatment, airway hyperactivity or chronic airway obstruction” 

(Mannino et al., 2002; Xiang et al., 2008). The Centers for 

Disease Control and Prevention (CDC) reported that the 

prevalence of asthma in the United States has increased 

significantly from 2001 to 2009 (Yun et al., 2012). The 

prevalence increased from 7.3% (in 2001) to 8.2% (in 2009) 

(Yun et al., 2012). The CDC study also found that the 

prevalence of asthma among adults was greatest for women 

(9.7%) and adults who were financially poor (10.6%) in the 

year 2009. Moreover, the CDC study also found that significant 

differences in prevalence by age, sex, and race/ethnicity 

continued over the observed period. 

There are some published articles providing the 

information on managed care perspective of Alzheimer's 

disease, hypertension and pain management (Alexander et 

al., 1999; Ernst et al., 2015; Warshaw and Bragg, 2014). 

Researchers are also working on to come up with 

alternative formulation/delivery technique for treatment of 

Alzheimer's disease, hypertension and pain management 

with approaches including solubility enhancement, 

transdermal route and use of vesicular structures (Jain et 

al., 2015, 2016; Patel et al., 2015, 2016; Shah et al., 2014). 

Researchers have also published work in usage of 

transdermal delivery and vesicular structure for Asthma 

(Chander et al., 2016; Raju et al., 2015) but for this review, 

we will be focusing on the current available treatment of 

asthma. 

Economic Burden of Asthma on Health Care

The cost of treatment associated with asthma is high. The 

annual estimated total cost of asthma to society including 

medical expenses, loss of productivity resulting from 

missed school or work days and premature death was $56 

billion (in 2009) (Barnett and Nurmagambetov, 2011). The 

increasing prevalence and economic burden of asthma 

suggest the need for research and subsequent policy 

changes in the area of asthma management. Asthma 

adversely affects patients' health related quality of life 
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(HRQOL) (Ampon et al., 2005; Arif et al., 2005; Ford et al., 

2004; Syk et al., 2012). One of the outcome measures within 

HRQOL includes the General health status (GHS) of individuals 

suffering from this disease.

GHS-an indicator of HRQOL

GHS as a measure of how an individual perceives his or her 

health—rating it as excellent, very good, good, fair, or poor. It is 

also referred to as self rated health (SRH) (DeSalvo et al., 2005; 

Idler and Benyamini, 1997; Syk et al., 2012). Though it is a 

individual health measure but is considered as a subjective 

reflection of health status (Wu et al., 2013). Subjective health 

indicator such as HRQOL has been shown to improve patient 

care in the clinical setting and is also useful in planning health 

policy in the United States (Detmar et al., 2002). The advantage 

of GHS is that, although GHS is a subjective measure, it is 

correlated with objective health status of an individual suffering 

from an ailment (Wu et al., 2013). It is also being used in variety 

of chronic disease management settings to measure the effect of 

intervention such as patient education (Lorig et al., 1999).

GHS has been widely studied in general US population 

(Lorraine et al., 2005; Subramanian et al., 2005). Using the 

BRFSS database, Lorraine et al. investigated the predictors of 

general health status of adults in the state of Texas (Lorraine et 

al., 2005). They found that factors such as old age, lack of health 

care coverage, lack of a college education, Hispanic origin, low 

income, obesity, and less exercise were associated with poor 

GHS of the study sample. Subramanian et al. also investigated 

predictors of GHS among thirty-four local US communities and 

found that after controlling for demographic factors, the factors 

that are related to poor GHS includes the income and education 

level of the patient (Subramanian et al., 2005). The findings of 

these studies suggested that GHS is not thoroughly researched as 

mostly patient demographic predictors were investigated 

(Lorraine et al., 2005; Subramanian et al., 2005). Because the 

strong correlation between GHS and mortality is well 

established, Idler and Benyamini also proposed that future 

research should focus on the diseases that increase mortality and 

causes poor health status (Idler and Benyamini, 1997).

GHS of Asthma Patients

In the United States, asthma continues to pose a high burden of 

illness because of increased poor GHS of asthmatics and the 

associated increased mortality (Akinbami et al., 2011; Arif et al., 

2005; Ford et al., 2004; Mannino et al., 2002). Maintaining and 

improving health status among asthmatics can be a challenging 

task for patients as well as healthcare providers. Therefore 

extensive knowledge about factors influencing the GHS of 

asthmatics is required.

Few studies are available in the literatures that have 

focused on GHS of asthmatic population (Ampon et al., 

2005; Arif et al., 2005; Ford et al., 2004; Syk et al., 2012). 

These studies have suggested that asthma adversely affects 

GHS of patients suffering from the disease. In Texas, Arif et 

al. did a comparison study of GHS of elderly asthmatics vs 

the GHS of adults without asthma (Arif et al., 2005). They 

found that compared to GHS of individuals in the non-

asthma group, asthmatics reported significantly higher poor 

GHS (OR = 2.08, 95% CI = 1.51–2.86). However, a 

limitation of this study was that, due to absence of indoor 

monitoring data for asthmatics vs non-asthmatics, the 

interpretation of results on poor GHS was difficult. Hence, 

future research were recommended to identify the role of 

indoor monitoring, which could be - use of in-home 

supplies such as dehumidifiers and its effects on different 

measures of health related quality of life of asthmatics. 

Ampon et al. explored impact of chronic diseases 

such as diabetes, asthma, and arthritis on GHS in working 

Australian population aged 18-64 years of age (Ampon et 

al., 2005). In their sample, the proportion of asthmatics who 

reported poor GHS was high when compared to non-

asthmatics (25.6 % vs 14.7 %). Asthma has a larger adverse 

impact on GHS when compared to diabetes (population 

attributable factor [(PAF) = 8.12 vs 4.13] but less impact on 

GHS when compared to arthritis (PAF = 8.12 vs 15.44). The 

major limitation of the study was that, they did not account 

for presence of co-morbidities such as chronic obstructive 

pulmonary disease (COPD) and depression, which could 

have a substantial adverse impact on quality of life. 

Furthermore, since the study was conducted among 

Australian sample it cannot be generalized to US 

population. To decrease the burden of the disease they have 

recommended that future researchers could develop a  

framework of interventions that can help decrease the 

burden of the asthma. 

Ford et al. used the Behavioral Risk Factor 

Surveillance System, a publicly available database, from 

the year 2000, to explore the determinants of self reported 

health status of asthmatics (Ford et al., 2004). They found 

that factors such as age, race, education level, and physical 

activity were significantly associated with poor health 

status of asthma patients. However, the study had several 

limitations. Similar to the Ampon et al study, Ford and 

colleagues did not explore the effects of presence of co-

morbidities such as COPD and depression on self-reported 

health status of asthmatics. Secondly, the data used in this 

study is almost a decade old. Lastly, in order to find ways to 

alleviate the diminishing health status of asthmatics, the 

authors have suggested exploring other determinants that 
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could potentially influence GHS of asthmatics. 

Syk et al. study examined the effect of age [asthmatics 

vs non asthmatics (adults age 18–44 years vs adults age 45)] and ≥
gender on GHS among Swedish population (Syk et al., 2012). 

They found that women aged 45 who had asthma and asthmatic ≥
men in both age groups had approximately three times higher 

odds of poor GHS than non-asthmatics in the comparison group 

of age and gender. This suggests that the respondents with asthma 

had poor GHS than respondents without asthma, except women 

of 18–44 years. The differences observed in relation to age and 

genders indicate that these factors are important determinants for 

GHS of asthmatics. However, the study findings have to be 

interpreted considering its limitations. The data was collected in 

mid 1990s and the study could not include factors such as 

income, race, and co-morbid conditions that could have 

influenced the general health status of study sample. The authors 

also suggested the possibility of Sweden's health policy changes 

with respect to asthma medications that could have influenced 

the study results.

Since GHS is an indicator of HRQOL, therefore factors 

related to HRQOL were also investigated. Studies used different 

instruments to measure HRQOL (Erickson et al., 2002; Loh et al., 

2006). Ericson et al. explored the relationship between patient 

and disease related variable and Health Related Quality of Life 

(HRQOL) (Erickson et al., 2002). They used SF-36 and AQLQ 

for measuring HRQOL. They found that perceived severity, 

education level and health belief factors are significant predictor 

of health outcomes. The more the patients agreed with the 

questions related to existence of barriers to using medications or 

avoiding triggers and managing asthma, the lower the HRQOL 

domain scores. Unlike other chronic diseases, access to care was 

not a significant predictor for HRQOL except for physical 

functioning domain on SF-36 instrument. This may be because 

all patients had same insurance and lived in same region. The 

study was limited by many ways. They studied only the effects of 

health belief on health outcomes using Health Belief Model 

(HBM). The study did not measure whether patient performed an 

action to control trigger. Other studies suggest health behaviors 

as important determinants of health outcomes (Lim et al., 2009). 

Hence there is a literature gap related to how trigger avoidance 

behaviors (action) or role of indoor monitoring are related to 

health outcomes among asthmatics. Since the study did not used 

general health status as an outcome, the study cannot be 

generalized to all outcomes. Therefore more research is needed 

to understand the effect of trigger avoidance behavior or role of 

indoor monitoring and access to care on general health status. 

Loh et al. studied factors associated with HRQOL 

among high risk population (moderate to severe persistent 

asthmatics) using St. George Respiratory Questionnaire 

(SGRQ) (Loh et al., 2006). They found that Indian ethnicity 

and education level was associated with HRQOL. Age, sex, 

asthma duration, daily ICS dose was not associated with 

HQOL. Since the study was conducted in a high risk 

Malaysians population, hence it has limited generalization 

to the world population. The authors also suggested to 

conduct more studies to discover sufficient variables 

associated with HRQOL in asthmatic because only 

ethnicity and education level were associated with 

HRQOL. Ethnicity and education level accounted for only 

20% of the variation in the study. 

Most of these studies have focused on specific age 

groups (Ampon et al., 2005; Arif et al., 2005) , or non-US 

population (Ampon et al., 2005; Syk et al., 2012) or studied 

limited patient characteristics and behavioral factors 

(Erickson et al., 2002; Ford et al., 2004; Loh et al., 2006) or 

used different instruments to measure health outcome 

(Erickson et al., 2002; Loh et al., 2006). Literature gap and 

future recommendations of previous studies propose to 

study impact of co-morbidity such as COPD and depression 

on general health status. Literature review also suggested 

that structure factors such as "access to care" could result in 

poor health outcomes (Erickson et al., 2002). None of the 

studies have evaluated the impact of interventions also 

referred as "process factor" on general health status (Coyle 

and Battles, 1999) . Moreover, studies investigated limited 

determinants of health outcome such as patient 

characteristics and demographic population, which are also 

non-modifiable determinants (Erickson et al., 2002; Ford et 

al., 2004; Loh et al., 2006). Understanding the effect of 

these variables are important to understand the risk 

population but policy makers would be more interested to 

know the effect of modifiable determinants. Modifiable 

determinants such as structural factors and process 

variables can be tailored to improve the health status. One of 

the reasons that these studies could not investigate other 

factors related to GHS is because these studies lacked a 

framework (Erickson et al., 2002; Ford et al., 2004; Loh et 

al., 2006).

To systematically assess factors associated with 

GHS in asthma, a model is needed that comprehensively 

examines the components associated with general health 

outcome. With the help of a model possible mechanisms of 

variation in outcome can be outlined. For the assessment of 

health outcome, Donabedian's Structure, Process and 

Outcome (SPO) framework is perhaps the most widely used 

in the healthcare and has been applied across a spectrum of 

illness diagnoses. Researches such as Coyle and Battles 
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have also recommended use of this model to determine health 

outcome in asthma patients (Coyle and Battles, 1999). However, 

very few researchers have utilized this model for health outcome 

research in case of asthma patients.

Conclusion

Considering the prevalence of asthma, health outcome research 

in this area is extremely important. However, very few studies are 

conducted in recent past to evaluate it. To systematically assess 

factors associated with general health in asthma, a more 

advanced model is needed that can comprehensively examines 

the components associated with GHS outcome.
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