
Relationship Between Caregiver Social Support,
Depressive Symptoms, and Child Asthma Outcomes
in Low-Income, Urban, African American Families

Item Type dissertation

Authors Margolis, Rachel

Publication Date 2020

Abstract Caregiver depressive symptoms are prevalent and put low-
income, urban, African American children with asthma at risk for
poor asthma medication adherence and control. Caregiver social
support may improve medication adherence and asthma control
direct...

Keywords Children; African Americans; Asthma; Caregivers--psychology;
Depression; Social Support

Download date 19/05/2023 15:19:43

Link to Item http://hdl.handle.net/10713/13033

http://hdl.handle.net/10713/13033


  

Curriculum Vitae 
 
Name: Rachel H.F. Margolis 
 
Email: r.h.margolis@gmail.com 
 
Degree and Date to be Conferred: Ph.D., 2020 
 
 

EDUCATION 

                             

Ph.D.                 2020  

 
University of Maryland School of Social Work, Baltimore, MD      
 

MSW                2008 

 
National Catholic School of Social Service, Catholic University, Washington, DC 
                                

BA, Religion                     2006 

 
Wesleyan University, Middletown, CT 
Certificate in Jewish and Israel Studies 

 
 

FELLOWSHIPS 

 

Predoctoral Fellow              2018-2019 

 
UMB Institute for Clinical and Translational Research             
        

Fellow                2007-2008 

 

Leadership and Education in Neurodevelopmental Disabilities Program   
(LEND Fellowship funded by the Maternal and Child Health Bureau)  

 

 

PUBLICATIONS 

 

Peer-Reviewed Journal Articles 

 

Margolis, R.H.F., Bellin, M.H., Tsoukleris, M., Unick, J., Kub, J.E., & Butz, A. M. (in  
press). The relationship between caregiver depressive symptoms and child asthma 
medication adherence: A multilevel analysis. Social Work Research.  

 

Margolis, R.H.F., Bellin, M.H., MacFarlane Bookman, J.R., Collins, K.S., Bollinger,  



  

 M.E., Lewis-Land, C., Butz, A. (2019). Fostering effective asthma self- 
 management transfer in high-risk children: Gaps and opportunities for family  
 engagement. Journal of Pediatric Health Care, 33(6), 684-693.  
 doi.org/10.1016/j.pedhc.2019.05.004 

 

Margolis, R., Bellin, M. H., Sacco, P., Harrington, D., & Butz, A. (2019). Evaluation of  
 MOS social support in low-income caregivers of African American children with  
 poorly controlled asthma. The Journal of Asthma: Official Journal of The  
 Association For The Care Of Asthma, 56(9), 951-958.  
 doi:10.1080/02770903.2018.1510504 
 
Bellin, M. H., Newsome, A., Lewis-Land, C., Kub, J., Mudd, S. S., Margolis, R., &  
 Butz, A. M. (2018). Improving care of inner-city children with poorly controlled  
 asthma: What mothers want you to know. Journal of Pediatric Health  
 Care, 32(4), 387-398. doi:10.1016/j.pedhc.2017.12.009 

 

Margolis, R., Wiener, L., Pao, M., Malech, H. L., Holland, S. M., & Driscoll, P. (2017).  
 Transition from pediatric to adult care by young adults with chronic  
 granulomatous disease: The patient's viewpoint. Journal of Adolescent  

 Health, 61(6), 716-721. doi:10.1016/j.jadohealth.2017.06.017 

 

Margolis R., Ludi E., Pao, M., & Wiener L. (2013). International adaptation:  
 Psychosocial and parenting experiences of caregivers who travel to the United  
 States to obtain acute medical care for their  seriously ill child. Social Work in 

Health Care, 52(7), 669-683. 

 

Invited Book Chapter 

 
Sawin, K., Margolis, R., MacFarlane Bookman, J.R., Bellin, M.H., Logan, L.R.,  
 Woodward, J., & Brei, T. (2020). Chapter 5: Analysis of self-management and  
 transition readiness instruments for clinical practice. In C. Betz & I. Coyne (Eds.),  
 Transition from pediatric to adult healthcare services for adolescents and young  

 adults with long-term conditions: an international perspective on nurses’ roles and  

 interventions. Springer Nature Switzerland AG: Springer International Publishing. 
 

Refereed Conference Presentations 

 

Margolis, R.H.F., Bellin, M.H., Tsoukleris, M., Unick, J., Kub, J., Butz, A. (2019,  
 November). Multilevel analysis of the relationship between maternal depression  

 and medication adherence in urban, African American children with high-risk  

 asthma. Paper presented at the American Public Health Association (APHA)  
 Annual Meeting. Philadelphia, PA. 

 

Margolis, R. (2018, February). Family-centered care for Hispanic children with special 

health care needs: prevalence and association with unmet needs. Poster presented at the 

Society for Social Work and Research (SSWR) Conference. Washington, DC. 



  

 

Margolis, R & Driscoll P. (2014, November). Evaluating the transition from pediatric to  

 adult care among adolescents with chronic granulomatous disease at the National  

 Institute of Allergy and Infectious Disease (NIAID) at the National Institutes of  

 Health (NIH). Poster presented at the Society for Social Work Leadership in  
 Health Care (SSWLHC) Annual Conference. Salt Lake City, UT. 
 
Hardesty L., Galil J., & Margolis R. (2014, April). Patient care at the National Institutes  

 of Health: what pediatric heme-onc social workers need to know. Poster presented  
 at the Association of Pediatric Oncology Social Workers (APOSW) Annual 

Conference. Philadelphia, PA. 
 
Ludi E., Margolis R., Wiener L., & Pao M. (2012, February). Understanding the  

biopsychosocial experience of international families: adaptation and challenges. Paper 
presented at the American Psychosocial Oncology Society (APOS) Annual Conference. 
Miami, FL. 

 
Ludi E., Margolis R., McIntyre L., Wiener L., & Pao, M. (2011, February). International  

 families seeking medical care in the United States: adaptations and challenges.  
 Poster presented at the American Psychosocial Oncology Society (APOS) Annual  
 Conference. Anaheim, CA.  
 
 

RESEARCH EXPERIENCE 

 

Graduate Research Assistant          09/2017 – 05/2020 

 
University of Maryland School of Social Work, Baltimore, MD 
Mentor: Melissa Bellin, PhD    

• Designed and implemented quantitative and qualitative studies on children with asthma and 
spina bifida and their families.  

 

Graduate Research Assistant          09/2016 – 06/2017 

 
University of Maryland School of Social Work, Baltimore, MD 
Mentor: Bethany Lee, PhD      

• Assessed the implementation of a Maryland Department of Human Resources/Social 
Services Administration’s project to improve the child welfare system in the state of 
Maryland as part the Maryland Title IV-E Waiver Demonstration Evaluation Team.  
 

Lead Associate Investigator             01/2013 – 6/2017 

 

National Institute of Allergy and Infectious Disease (NIAID) 

• Designed and implemented NIAID Protocol 14-I-N088: “Evaluating the Transition from 
Pediatric to Adult Care among Adolescents with Chronic Granulomatous Disease.”  

 



  

Associate Investigator            06/2010 – 09/2013 
 

National Institute of Mental Health (NIMH) 

• Implemented NIMH Protocol 10-M-0192: “An Exploratory Study of the Characteristics of 
and Challenges for International Families Seeking Medical Care in the United States.” 
 

 

TEACHING EXPERIENCE 

 

Adjunct Instructor           Spring 2019 

 

University of Maryland School of Social Work 
Course: Clinical Social Work with Individuals with Acute, Chronic, or Life-Threatening 

Conditions (MSW level; face-to-face) 

 

Guest Lecturer                Fall 2019 

 
University of Maryland School of Social Work 
Course: Interprofessional Collaboration in Healthcare Delivery (MSW level; face-to-face) 

 

Guest Lecturer           Spring 2018 

 
USC Suzanne Dworak-Peck School of Social Work, Los Angeles, CA. 
Course: Social Work Practice with Children and Families Across Settings (MSW level; online) 

 

Guest Lecturer                Fall 2015 

 
UNC School of Social Work, Chapel Hill, NC. 
Course: Health: Theory and Practice (MSW level; face-to-face) 

 

 

SOCIAL WORK PRACTICE EXPERIENCE 

 
Clinical Social Worker                11/2009 – 04/2015    
             
Social Work Department, National Institutes of Health Clinical Center, Bethesda, MD  

• Provided bilingual (English/Spanish) psychosocial care for inpatient and outpatient pediatric 
patients and families with a variety of rare, serious, and chronic illnesses, many of whom 
experienced extended admissions with complex medical and psychosocial needs. 
 

Social Worker                        09/2008 – 10/2009 

 

DC Child and Family Services Agency, Washington, DC  

• Managed a caseload of up to 18 families (as many as 45 children) in which the parents had 
been substantiated for abuse or neglect with the ultimate goal of stabilizing the family to 



  

prevent removal of the children. Provided clinical case management to all Spanish-speaking 
families with an ongoing case in the service area as the only bilingual social worker in unit. 
 

Social Work Intern             08/2007 – 05/2008  
 
Edward C. Mazique Parent Child Center, Washington, DC  

• Managed a caseload of four preschool children with developmental disabilities, two of whom 
were from Spanish-speaking families. Provided support to parents to facilitate the 
socioemotional health and development of their child with special needs. Co-facilitated two 
weekly social skills groups for 3- and 4-year-olds. Provided individual non-directive play 
therapy sessions for two children, one of whom was Spanish-speaking.  
 

Social Service Intern            09/2006 – 05/2007   

Bread for the City, Washington, DC                                                                 

• Managed a caseload of four clients and met regularly with them to assist in meeting 
individual goals on a variety of issues including SSI, housing, money management, health 
and mental health. Advocated for clients and coordinated services across agencies. Handled 
several shifts per week assisting individuals calling or walking into the agency seeking 
information and/or support.  

 
   

PROFESSIONAL LICENSURE 

 

Licensed Independent Clinical Social Worker (LICSW) in the District of Columbia. 
LC50078989. First issued 8/2011. 
 
 

AWARDS 

 
Conference Travel Award, UMB, Graduate School                    2019 

Mary Virginia Merrick Scholarship from the Christ Child Society                             2007 
 
 

SERVICE 

 

Ad-hoc reviewer                                   2020 

American Public Health Association Annual Meeting 
 
 

PROFESSIONAL MEMBERSHIP 

 

Society of Social Work and Research                2017 – present 

American Public Health Association                           2019 – present 

 
 

 



  

DATA ANALYSIS SKILLS 

 

Quantitative Skills 

• Software: STATA, SPSS, Mplus 

• Ordinary least squares regression; binary logistic regression; longitudinal data analysis; 
generalized estimating equations; multilevel modeling; structural equation modeling (SEM), 
exploratory factor analysis and confirmatory factor analysis; moderation and mediation 
analysis; systematic review and meta-analysis 

 

Qualitative Skills 

• Software: NVivo 

• Content analysis 

 
 
 

 

  



  

Abstract  

Dissertation Title: Relationship Between Caregiver Social Support, Depressive Symptoms, and 

Child Asthma Outcomes in Low-Income, Urban, African American Families 

Rachel H.F. Margolis, Doctor of Philosophy 2020 

Dissertation Directed By: 

Melissa Bellin, Ph.D.          Sarah Dababnah, Ph.D. 

                                    Associate Professor          Assistant Professor 

School of Social Work        School of Social Work 

 

 Caregiver depressive symptoms are prevalent and put low-income, urban, African 

American children with asthma at risk for poor asthma medication adherence and control. 

Caregiver social support may improve medication adherence and asthma control directly or 

buffer against the negative effects of caregiver depressive symptoms. 

            In Paper 1, I systematically reviewed the literature and identified nine studies examining 

the relationship between caregiver social support and child asthma outcomes. Most studies 

measured informal social support using self-report instruments and evaluated clinical indicators 

of asthma morbidity in ethnically diverse school-age children. Studies were limited by referral 

and recall bias. A pattern of significant results suggested that more caregiver social support is 

associated with better child asthma outcomes; however, due to the variety in asthma outcomes 

and the heterogeneity in their measurement, further research is needed to draw more definitive 

conclusions. 

            In Paper 2, I examined the factor structure of the five-item Medication Adherence Report 

Scale (MARS), in a sample of caregivers of low-income, urban, African American children with 



  

uncontrolled asthma. Confirmatory factor analysis indicated that a five-item one-factor model 

marginally fit the data. The MARS demonstrated acceptable internal reliability. MARS was 

associated with caregiver-reported inhaled steroid adherence, but not with Asthma Medication 

Ratio, asthma control, or caregiver perception of asthma control in the regression model. These 

results suggest it may be more productive for clinicians to engage in consistent, non-judgmental 

communication with families about asthma medication rather than using the MARS. 

            In Paper 3, I used generalized estimating equations and ordered logistic regression 

to investigate the longitudinal relationships among caregiver social support and depressive 

symptoms and two asthma outcomes: (a) medication adherence and (b) asthma control in the 

above sample. The analyses revealed that caregiver social support did not have an effect on 

either outcome, nor did it moderate the relationship with depressive symptoms in either model. 

Medication adherence and asthma control improved over time. Caregiver depressive symptoms 

predicted decreased medication adherence. Severe and moderate baseline asthma, very low 

income, and season (fall) were predictors of poorer asthma control. Clinicians should target 

depressive symptoms as a modifiable factor associated with child asthma outcomes. 
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Chapter 1: Introduction 

Childhood Asthma  

Asthma affects over 6.1 million children and adolescents in the United States, or 8.4% of 

all youth under the age of 18 years, making it one of the most common child health conditions 

(Centers for Disease Control [CDC], 2019). Asthma places a profound economic burden on the 

United States due to health care expenditure, the costs of absenteeism from work and school, and 

asthma-related deaths (Nurmagambetov et al., 2018). In 2013, the medical cost of asthma totaled 

$57.9 billion dollars (Nurmagambetov et al., 2018). In that same year, $1.9 billion dollars in 

wages were lost due to asthma-related work absenteeism (Nurmagambetov et al., 2018). 

Children with asthma have reduced productivity as well, missing 2.3 more school days per year 

compared to their peers without asthma (Nurmagambetov et al., 2018).  

Racial Disparities in Prevalence, Morbidity, and Mortality 

 The burden of asthma is particularly high for low-income, urban, African American 

children (Coleman et al., 2019; Gergen & Togias, 2015; Kopel et al., 2014; Williams et al., 

2009). Nearly 13% of African American children have asthma compared to 7.7% of non-

Hispanic, white children. Asthma prevalence is also dramatically higher among children living in 

families below 100% of the poverty level compared to those at or above 100% of the poverty 

level (11.7% vs. 7.9%) (CDC, 2019). In addition to higher asthma prevalence, African American 

children with asthma experience greater morbidity including higher rates of uncontrolled asthma 

(CDC, 2019b), more frequent missed school days due to asthma (Hsu et al., 2016), higher 

asthma-related emergency health care utilization rates (Zahran et al., 2018), and an asthma-

related death rate that is almost 7 times higher than their non-Hispanic, white peers with asthma 

(Arroyo et al., 2018). 
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Financial and Psychological Consequences of Asthma Caregiving 

 The impact of asthma extends beyond the affected child, with caregivers often 

experiencing significant financial and psychological consequences as a result of the demands of 

asthma management (Bellin, Land, et al., 2017; Bellin et al., 2018; Munzenberger et al., 2010; 

Bartlett et al., 2001; Sampson et al., 2013; Schmier et al., 2007 ). This burden is particularly high 

for caregivers of low-income and racial/ethnic minority children with asthma (Bellin, Land, et 

al., 2017; Bellin et al., 2018; Sampson et al., 2013; Schmier et al., 2007). Caregivers of urban, 

predominately African American youth with asthma reported an annual cost of $674 in lost 

wages and benefits due to their child’s asthma, and these costs were more than twice as high for 

children with poorly controlled asthma compared to those whose asthma was controlled 

(Schmier et al., 2007). Beyond missing work, some parents are unable to maintain stable, full-

time employment due to their caregiving responsibilities and frequent health care utilization for 

the child’s asthma (Bellin, Land, et al., 2017; Bellin et al., 2018). Finally, psychological 

distress—including anxiety, depression, and stress—is prevalent among caregivers of low-

income, urban, African American urban youth with asthma (Bartlett et al., 2001; Bellin, Collins, 

et al., 2017; Bellin et al., 2013, 2018; Bellin, Land, et al., 2017; Sampson et al., 2013). Research 

consistently suggests that between 30-50% of mothers low-income, urban, African American 

children with asthma have clinically significant symptoms of depression (Bartlett et al., 2001, 

2004; Manuel, Martinson, Bledsoe-Mansori, & Bellamy, 2012; Sampson, Parker, Cheezum, 

Lewis, O’Toole, Zuniga, et al., 2013). These rates are substantially higher than the national 

population data for African American women (11%; Brody et al., 2018) and have been shown to 

persist over time (Kub et al., 2018; Margolis et al., in press). 

Impact of Caregiver Depressive Symptoms on Medication Adherence 
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 Caregiver depressive symptoms are associated with impaired cognitive and psychosocial 

functioning and lower quality of life in affected individuals (Brody et al., 2018; Ekim & Ocakci, 

2017), as well as with a higher risk of morbidity for children with asthma (Kaugars et al., 2004; 

Lefevre et al., 2011; Otsuki et al., 2010; Rand et al., 2012; Shalowitz et al., 2001; Wood et al., 

2018). Among mothers of low-income, urban, African American children with asthma, clinically 

significant symptoms of depression (e.g., compromised memory, lack of concentration, inability 

to complete tasks, anhedonia, fatigue, irritability, sadness) have been associated with impaired 

asthma management, including inconsistent adherence to child asthma medication regimens 

(Bartlett et al., 2004; Bauman et al., 2002; Margolis et al., in press; Wood et al., 2018). 

Medication adherence, which involves taking medications as prescribed by one’s health care 

provider, is critical to managing and optimizing asthma control (Desai & Oppenheimer, 2011; 

National Asthma Education and Prevention, Expert Panel Report 3 [NAEPP-EPR3], 2007; 

Schatz, 2012; Suissa et al., 2000). Daily use of long-term controller medications is a key 

component of asthma medication adherence and proper asthma control and is associated with 

reduced asthma morbidity and mortality (Desai & Oppenheimer, 2011; NAEPP-EPR3, 2007). 

However, medication adherence is generally inconsistent among low-income, racial minority 

children with persistent asthma, with some studies documenting daily-controller medication 

adherence rates as low as 20% (Celano et al., 2010; Desai & Oppenheimer, 2011; McQuaid, 

2018; Reznik & Ozuah, 2012; Rohan et al., 2010; Stingone & Claudio, 2009).  

Despite the prevalence of caregiver depressive symptoms and medication nonadherence 

in low-income, urban, African American children with asthma, only four studies have directly 

examined this relationship (Bartlett et al., 2004; Bauman et al., 2002; Celano et al., 2010; 

Margolis et al., in press). Moreover, these studies yielded conflicting results which may be due to 
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differing methodologies used to study the construct of medication adherence (Desai & 

Oppenheimer, 2011; Stirratt et al., 2015).   

Social Support: Resource or Protective Factor for Asthma Management and Control? 

While risk factors for suboptimal asthma management (e.g., medication nonadherence) 

and poor asthma control in low-income, urban, African American children are well documented, 

protective factors (i.e., conditions that buffer against risk exposure) and resource factors (i.e., 

conditions that facilitate positive outcomes whether or not the individual is at-risk) have been 

understudied (Bellin et al., 2014; Koinis-Mitchell et al., 2012; Koinis-Mitchell et al., 2004). Yet, 

protective and resource factors may play a critical role in reducing asthma health disparities and 

improving asthma-related outcomes (Koinis-Mitchell et al., 2004). Social support, defined as “a 

social network’s provision of psychological and material resources intended to benefit an 

individual’s ability to cope with stress” (Cohen, 2004, p.676), is positively associated with 

physical and psychological health across diverse populations (Thoits, 2011). Among caregivers 

of children with chronic health conditions—including Type 1 diabetes, cystic fibrosis, spina 

bifida, and asthma—studies have demonstrated that social support is associated with improved 

caregiver psychological health (Dewey & Crawford, 2007; Horton & Wallander, 2001). Among 

low-income, urban, African American children with asthma, social support may facilitate asthma 

management and asthma control by protecting against the negative effects of caregiver 

depressive symptoms (Wade, 2000). It is also possible that social support may serve as a 

resource factor, facilitating asthma management and asthma control irrespective of caregiver 

depressive symptomology (Clawson et al., 2016; Gustafson et al., 2012; Krieger et al., 2009). 

However, few studies have empirically examined either of these proposed relationships 

(Clawson et al., 2016; Gustafson et al., 2012; Krieger et al., 2009; Wade, 2000).  
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Purposes of This Dissertation 

  Developing effective interventions to improve child asthma outcomes in this vulnerable 

population requires a deeper understanding of the relationships among caregiver social support, 

caregiver depressive symptoms, asthma management, and asthma control. Using a strengths-

based approach that reflects social work professional values (Koinis-Mitchell et al., 2004; 

National Association of Social Workers [NASW], 1996; Saleeby, 1996), this three-paper 

dissertation examines the role of social support to caregivers as a resource and/or protective 

factor for medication adherence and asthma control among low-income, urban, African 

American children.  

Paper 1 

 In the first paper, I systematically reviewed the literature to identify and synthesize the 

extant research on the association between both formal social support (i.e., provided or organized 

by a professional) and informal social support (i.e., provided by friends or family) to caregivers 

and child asthma outcomes. The child asthma outcomes included: (a) asthma morbidity, 

subcategorized into physiological disease indicators (e.g., pulmonary function) and clinical 

disease indicators (e.g., asthma symptom frequency; (b) asthma-related emergency health care 

utilization; and (c) asthma management (e.g., medication adherence).  

Paper 2 

 Medication adherence, which involves taking daily controller medication as prescribed 

by one’s health care provider, is critical to asthma management and control and is suboptimal 

among low-income, urban, African American children with asthma (NAEPP-EPR3, 2007; Desai 

& Oppenheimer, 2011; McQuaid, 2018; Suissa et al., 2000). Accurately assessing medication 

usage is essential in both research and clinical settings in order to develop tailored interventions 
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to improve mediation adherence in this population. In the second paper, I investigated the 

internal reliability, factor structure, and construct validity of the 5-item caregiver-report 

Medication Adherence Report Scale (MARS;  Horne & Weinman 1999), a brief, self-report 

measure of medication adherence that has been used among low-income, urban, African 

American children with asthma (Butz et al., 2012), but had not been evaluated psychometrically 

in that population. I assessed the MARS using baseline data from a completed prospective 

randomized clinical trial (RCT) that evaluated the efficacy of the Asthma Express Environmental 

Control Educational Intervention (compared to standard asthma education from a home-visiting 

nurse) for urban, predominately low-income and African American children with persistent 

asthma and frequent ED visits (Butz et al., 2019).  

Paper 3  

 Social support has been proposed to serve as a resource factor (i.e., a condition that 

facilitates positive outcomes whether or not the individual is at-risk) and a protective factor (i.e. 

a condition that buffers against risk exposure) for asthma management and asthma control in 

low-income, urban, African American children and their caregivers (Wade, 2000). Social support 

may facilitate asthma management and control directly by helping the caregiver manage the 

disease. It also may buffer against the negative effects of depressive symptoms, which are 

prevalent among caregivers of low-income, urban African American children with asthma (Kub 

et al., 2018; Margolis et al., in press; Wade, 2000). However, few empirical studies have 

examined either of these proposed relationships (Clawson et al., 2016; Gustafson et al., 2012; 

Krieger et al., 2009; Wade, 2000). In the third paper, I used longitudinal Asthma Express data 

(Butz et al., 2019) to test caregiver social support as a resource factor for child asthma 

medication adherence and asthma control over time. I also tested whether caregiver social 
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support protected against the negative effects of caregiver depressive symptoms on child 

medication adherence and asthma control.  

Summary 

 Collectively, the three studies presented in this dissertation advance our understanding of 

how the socioecological context of low-income, urban, African American children with asthma 

influences their asthma outcomes (Evans-Agnew, 2011; Williams et al., 2009). Additionally, 

these studies emphasize the need for clinicians, policymakers, and researchers to recognize the 

socioecological context of low-income, urban, African American children with asthma and to 

attend to the social needs of this population (National Academies of Sciences, Engineering, and 

Medicine [NASEM], 2019; Williams & Cooper, 2019; Williams et al., 2009). The results of 

these studies have the potential to inform the development of tailored interventions to support 

caregivers and improve asthma outcomes for low-income, urban, African American children 

with asthma. 

 

 

  



 

 8

References: Chapter 1 

 
Arroyo, A. J. C., Chee, C. P., Camargo, C. A., Jr, & Wang, N. E. (2018). Where do children die 

from asthma? National data from 2003 to 2015. The Journal Of Allergy And Clinical 

Immunology. In Practice, 6(3), 1034–1036. https://doi.org/10.1016/j.jaip.2017.08.032 

Bartlett S.J., Kolodner, K., Butz, A.M., Eggleston, P., Malveaux, F.J., & Rand, C.S. (2001). 

Maternal depressive symptoms and emergency department use among inner-city children 

with asthma. Archives of Pediatrics & Adolescent Medicine, 155(3), 347–353. 

Bartlett, S.J., Krishnan, J.A., Riekert, K.A., Butz, A.M., Malveaux, F.J., & Rand, C.S. (2004). 

Maternal depressive symptoms and adherence to therapy in inner-city children with 

asthma. Pediatrics, 113(2), 229–237. 

Bauman, L. J., Wright, E., Leickly, F. E., Crain, E., Kruszon-Moran, D., Wade, S. L., & Visness, 

C. M. (2002). Relationship of adherence to pediatric asthma morbidity among inner-city 

children. Pediatrics, 110(1 Pt 1), e6–e6. 

Bellin, M. H., Collins, K. S., Osteen, P., Kub, J., Bollinger, M. E., Newsome, A., Lewis-Land, 

C., & Butz, A. M. (2017). Characterization of Stress in Low-Income, Inner-City Mothers 

of Children with Poorly Controlled Asthma. Journal of Urban Health, 94(6), 814–823. 

https://doi.org/10.1007/s11524-017-0162-1 

Bellin, M. H., Kub, J., Frick, K. D., Bollinger, M. E., Tsoukleris, M., Walker, J., Land, C., & 

Butz, A. M. (2013). Stress and Quality of Life in Caregivers of Inner-City Minority 

Children With Poorly Controlled Asthma. Journal of Pediatric Health Care, 27(2), 127–

134. https://doi.org/10.1016/j.pedhc.2011.09.009 

Bellin, M. H., Land, C., Newsome, A., Kub, J., Mudd, S. S., Bollinger, M. E., & Butz, A. M. 

(2017). Caregiver perception of asthma management of children in the context of 



 

 9

poverty. The Journal Of Asthma: Official Journal Of The Association For The Care Of 

Asthma, 54(2), 162–172. https://doi.org/10.1080/02770903.2016.1198375 

Bellin, M. H., Newsome, A., Lewis-Land, C., Kub, J., Mudd, S. S., Margolis, R., & Butz, A. M. 

(2018). Improving Care of Inner-City Children with Poorly Controlled Asthma: What 

Mothers Want You to Know. Journal of Pediatric Health Care, 32(4), 387–398. 

https://doi.org/10.1016/j.pedhc.2017.12.009 

Bellin, M., Osteen, P., Collins, K., Butz, A., Land, C., & Kub, J. (2014). The influence of 

community violence and protective factors on asthma morbidity and healthcare utilization 

in high-risk children. Journal of Urban Health, 91(4), 677–689. 

https://doi.org/10.1007/s11524-014-9883-6 

Brody, D. J., Pratt, L. A., & Hughes, J. P. (2018). Prevalence of Depression Among Adults Aged 

20 and Over: United States, 2013-2016. NCHS Data Brief, 303, 1–8. 

Butz, A. M., Bollinger, M. E., Ogborn, J., Morphew, T., Mudd, S. S., Kub, J. E., Bellin, M. H., 

Lewis-Land, C., DePriest, K., & Tsoukleris, M. (2019). Children with poorly controlled 

asthma: Randomized controlled trial of a home-based environmental control intervention. 

Pediatric Pulmonology, 54(3), 245–256. https://doi.org/10.1002/ppul.24239 

Celano, M. P., Linzer, J. F., Demi, A., Bakeman, R., Smith, C. O., Croft, S., & Kobrynski, L. J. 

(2010). Treatment adherence among low-income, African American children with 

persistent asthma. The Journal Of Asthma: Official Journal Of The Association For The 

Care Of Asthma, 47(3), 317–322. https://doi.org/10.3109/02770900903580850 

Centers for Disease Control. (2019a). Most Recent National Asthma Data [National Health 

Interview Survey 2017]. Retrieved from 

https://www.cdc.gov/asthma/most_recent_national_asthma_data.htm 



 

 10

Centers for Disease Control. (2019b). Uncontrolled Asthma among Children, 2012–2014 

[Behavioral Risk Factor Surveillance System 2012-2014]. Retrieved from 

https://www.cdc.gov/asthma/asthma_stats/uncontrolled-asthma-children.htm 

Clawson, A. H., Borrelli, B., McQuaid, E. L., & Dunsiger, S. (2016). The role of caregiver social 

support, depressed mood, and perceived stress in changes in pediatric secondhand smoke 

exposure and asthma functional morbidity following an asthma exacerbation. Health 

Psychology, 35(6), 541–551. https://doi.org/10.1037/hea0000318 

Cohen, S. (2004). Social Relationships and Health. American Psychologist, 59(8), 676–684. 

https://doi.org/10.1037/0003-066X.59.8.676 

Coleman, A. T., Teach, S. J., & Sheehan, W. J. (2019). Inner-City Asthma in Childhood. 

Immunology and Allergy Clinics of North America, 39(2), 259–270. 

https://doi.org/10.1016/j.iac.2018.12.008 

Desai, M., & Oppenheimer, J. J. (2011). Medication adherence in the asthmatic child and 

adolescent. Current Allergy And Asthma Reports, 11(6), 454–464. 

https://doi.org/10.1007/s11882-011-0227-2 

Dewey, D., & Crawford, S. G. (2007). Correlates of maternal and paternal adjustment to chronic 

childhood disease. Journal of Clinical Psychology in Medical Settings, 14(3), 219–226. 

https://doi.org/10.1007/s10880-007-9069-4 

Ekim, A., & Ocakci, A. F. (2017). Caregiver Burden in Pediatric Asthma: A Systematic Review. 

Health Science Journal, 10(6). https://doi.org/10.21767/1791-809X.1000476 

Evans-Agnew, R. A. (2011). Asthma management: An ecosocial framework for disparity 

research. Journal of Health Disparities Research & Practice, 5(1), 1–19.  



 

 11

Gergen, P. J., & Togias, A. (2015). Inner City Asthma. Immunology and Allergy Clinics of North 

America, 35(1), 101–114. https://doi.org/10.1016/j.iac.2014.09.006 

Gustafson, D., Wise, M., Bhattacharya, A., Pulvermacher, A., Shanovich, K., Phillips, B., 

Lehman, E., Chinchilli, V., Hawkins, R., & Kim, J.-S. (2012). The effects of combining 

Web-based eHealth with telephone nurse case management for pediatric asthma control: 

A randomized controlled trial. Journal of Medical Internet Research, 14(4), e101. 

https://doi.org/10.2196/jmir.1964 

Horne, R., & Weinman, J. (1999). Patients’ beliefs about prescribed medicines and their role in 

adherence to treatment in chronic physical illness. Journal of Psychosomatic Research, 

47(6), 555–567. https://doi.org/10.1016/S0022-3999(99)00057-4 

Horton, T. V., & Wallander, J. L. (2001). Hope and social support as resilience factors against 

psychological distress of mothers who care for children with chronic physical conditions. 

Rehabilitation Psychology, 46(4), 382–399. https://doi.org/10.1037/0090-5550.46.4.382 

Hsu, J., Qin, X., Beavers, S. F., & Mirabelli, M. C. (2016). Asthma-Related School Absenteeism, 

Morbidity, and Modifiable Factors. American Journal of Preventive Medicine, 51(1), 23–

32. https://doi.org/10.1016/j.amepre.2015.12.012 

Kaugars, A. S., Klinnert, M. D., & Bender, B. G. (2004). Family Influences on Pediatric Asthma. 

Journal of Pediatric Psychology, 29(7), 475–491. https://doi.org/10.1093/jpepsy/jsh051 

Koinis-Mitchell, D., McQuaid, E. L., Jandasek, B., Kopel, S. J., Seifer, R., Klein, R. B., Potter, 

C., & Fritz, G. K. (2012). Identifying individual, cultural and asthma-related risk and 

protective factors associated with resilient asthma outcomes in urban children and 

families. Journal of Pediatric Psychology, 37(4), 425–437. 

https://doi.org/10.1093/jpepsy/jss002 



 

 12

Koinis-Mitchell D, Murdock KK, & McQuaid EL. (2004). Risk and resilience in urban children 

with asthma: A conceptual model and exploratory study. Children’s Health Care, 33(4), 

275–297. 

Kopel, L. S., Phipatanakul, W., & Gaffin, J. M. (2014). Social Disadvantage and Asthma Control 

in Children. Paediatric Respiratory Reviews, 15(3), 256–263. 

https://doi.org/10.1016/j.prrv.2014.04.017 

Krieger, J., Takaro, T. K., Song, L., Beaudet, N., & Edwards, K. (2009). A randomized 

controlled trial of asthma self-management support comparing clinic-based nurses and in-

home community health workers: The Seattle-King County Healthy Homes II Project. 

Archives of Pediatrics & Adolescent Medicine, 163(2), 141–149. 

https://doi.org/10.1001/archpediatrics.2008.532 

Kub, J., Bellin, M. H., Butz, A., Bollinger, M.E., Lewis-Land, C., & Osteen, P. (2018). The 

Chronicity of Depressive Symptoms in Mothers of Children With Asthma. Western 

Journal of Nursing Research, 40(11), 1581–1597. 

https://doi.org/10.1177/0193945917705858 

Lefevre, F., Moreau, D., Sémon, E., Kalaboka, S., Annesi-Maesano, I., & Just, J. (2011). 

Maternal depression related to infant’s wheezing. Pediatric Allergy & Immunology, 

22(6), 608–613. https://doi.org/10.1111/j.1399-3038.2011.01155.x 

Manuel, J. I., Martinson, M. L., Bledsoe-Mansori, S. E., & Bellamy, J. L. (2012). The influence 

of stress and social support on depressive symptoms in mothers with young children. 

Social Science & Medicine, 75(11), 2013–2020. 

https://doi.org/10.1016/j.socscimed.2012.07.034 



 

 13

Margolis, R. H. F., Bellin, M. H., Tsoukleris, M., Unick, J., Kub, J., & Butz, A. M. (in press). 

The Relationship Between Caregiver Depressive Symptoms and Child Asthma 

Medication Adherence: A Multilevel Analysis. Social Work Research. 

McQuaid, E. L. (2018). Barriers to medication adherence in asthma: The importance of culture 

and context. Annals of Allergy, Asthma & Immunology, 121(1), 37–42. 

https://doi.org/10.1016/j.anai.2018.03.024 

Munzenberger, P., Secord, E., & Thomas, R. (2010). Relationship between patient, caregiver, 

and asthma characteristics, responsibility for management, and indicators of asthma 

control within an urban clinic. Journal of Asthma, 47(1), 41–45. 

https://doi.org/10.3109/02770900903395226 

National Academies of Sciences, Engineering, and Medicine. (2019). Integrating Social Care 

into the Delivery of Health Care: Moving Upstream to Improve the Nation’s Health. 

National Academies Press. https://doi.org/10.17226/25467 

National Asthma Education and Prevention Program (2007). Expert Panel Report 3: Guidelines 

for the Diagnosis and Management of Asthma. National Heart, Lung, and Blood Institute 

(US). 

National Association of Social Workers. (1996). The NASW code of Ethics. 

https://www.socialworkers.org/about/ethics/code-of-ethics/code-of-ethics-english 

Nurmagambetov, T., Kuwahara, R., & Garbe, P. (2018). The Economic Burden of Asthma in the 

United States, 2008-2013. Annals of the American Thoracic Society, 15(3), 348–356. 

https://doi.org/10.1513/AnnalsATS.201703-259OC 

Otsuki, M., Eakin, M. N., Arceneaux, L. L., Rand, C. S., Butz, A. M., & Riekert, K. A. (2010). 

Prospective relationship between maternal depressive symptoms and asthma morbidity 



 

 14

among inner-city African American children. Journal of Pediatric Psychology, 35(7), 

758–767. https://doi.org/10.1093/jpepsy/jsp091 

Rand, C. S., Wright, R. J., Cabana, M. D., Foggs, M. B., Halterman, J. S., Olson, L., Vollmer, 

W. M., Wilson, S. R., & Taggart, V. (2012). Mediators of asthma outcomes. The Journal 

of Allergy and Clinical Immunology, 129(3), S136–S141. 

https://doi.org/10.1016/j.jaci.2011.12.987 

Reznik, M., & Ozuah, P. O. (2012). Measurement of Inhaled Corticosteroid Adherence in Inner-

City, Minority Children with Persistent Asthma by Parental Report and Integrated Dose 

Counter. Journal of Allergy, 1–5. https://doi.org/10.1155/2012/570850 

Rohan, J., Drotar, D., McNally, K., Schluchter, M., Riekert, K., Vavrek, P., Schmidt, A., 

Redline, S., & Kercsmar, C. (2010). Adherence to pediatric asthma treatment in 

economically disadvantaged African American children and adolescents: An application 

of growth curve analysis. Journal of Pediatric Psychology, 35(4), 394–404. 

https://doi.org/10.1093/jpepsy/jsp074 

Saleeby, D. (1996). The Strengths Perspective in Social Work Practice: Extensions and Cautions. 

Social Work. https://doi.org/10.1093/sw/41.3.296 

Sampson, N. R., Parker, E. A., Cheezum, R. R., Lewis, T. C., O’Toole, A., Zuniga, A., Patton, J., 

Robbins, T. G., & Keirns, C. C. (2013). “I wouldn’t look at it as stress”: 

Conceptualizations of caregiver stress among low-income families of children with 

asthma. Journal of Health Care for the Poor and Underserved, 24(1), 275–288. 

https://doi.org/10.1353/hpu.2013.0021 



 

 15

Schatz, M. (2012). Predictors of asthma control: What can we modify? Current Opinion In 

Allergy And Clinical Immunology, 12(3), 263–268. 

https://doi.org/10.1097/ACI.0b013e32835335ac 

Schmier, J. K., Manjunath, R., Halpern, M. T., Jones, M. L., Thompson, K., & Diette, G. B. 

(2007). The impact of inadequately controlled asthma in urban children on quality of life 

and productivity. Annals of Allergy, Asthma & Immunology, 98(3), 245–251. 

https://doi.org/10.1016/S1081-1206(10)60713-2 

Shalowitz, M. U., Berry, C. A., Quinn, K. A., & Wolf, R. L. (2001). The Relationship of Life 

Stressors and Maternal Depression to Pediatric Asthma Morbidity in a Subspecialty 

Practice. Ambulatory Pediatrics, 1(4), 185–193. https://doi.org/10.1367/1539-

4409(2001)001<0185:TROLSA>2.0.CO;2 

Stingone, J. A., & Claudio, L. (2009). Components of recommended asthma care and the use of 

long-term control medication among urban children with asthma. Medical Care, 47(9), 

940–947. https://doi.org/10.1097/MLR.0b013e318199300c 

Stirratt, M. J., Dunbar-Jacob, J., Crane, H. M., Simoni, J. M., Czajkowski, S., Hilliard, M. E., 

Aikens, J. E., Hunter, C. M., Velligan, D. I., Huntley, K., Ogedegbe, G., Rand, C. S., 

Schron, E., & Nilsen, W. J. (2015). Self-report measures of medication adherence 

behavior: Recommendations on optimal use. Translational Behavioral Medicine, 5(4), 

470–482. https://doi.org/10.1007/s13142-015-0315-2 

Suissa S, Ernst P, Benayoun S, Baltzan M, & Cai B. (2000). Low-dose inhaled corticosteroids 

and the prevention of death from asthma. New England Journal of Medicine, 343(5), 

332–336. 



 

 16

Thoits, P. A. (2011). Mechanisms linking social ties and support to physical and mental health. 

Journal of Health and Social Behavior, 52(2), 145–161. 

https://doi.org/10.1177/0022146510395592 

Wade, S. (2000). Psychosocial components of asthma management in children. Disease 

Management & Health Outcomes, 8(1), 17–27. 

Williams, D., & Cooper, L. (2019). Reducing Racial Inequities in Health: Using What We 

Already Know to Take Action. International Journal of Environmental Research and 

Public Health, 16(4), 606. https://doi.org/10.3390/ijerph16040606 

Williams, D. R., Sternthal, M., & Wright, R. J. (2009). Social determinants: Taking the social 

context of asthma seriously. Pediatrics, 123 Suppl 3, S174–S184. 

https://doi.org/10.1542/peds.2008-2233H 

Wood, B. L., Brown, E. S., Lehman, H. K., Khan, D. A., Lee, M. J., & Miller, B. D. (2018). The 

effects of caregiver depression on childhood asthma: Pathways and mechanisms. Annals 

of Allergy, Asthma & Immunology, 121(4), 421–427. 

https://doi.org/10.1016/j.anai.2018.06.031 

Zahran, H. S., Bailey, C. M., Damon, S. A., Garbe, P. L., & Breysse, P. N. (2018). Vital Signs: 

Asthma in Children - United States, 2001-2016. MMWR: Morbidity & Mortality Weekly 

Report, 67(5), 149–155. https://doi.org/10.15585/mmwr.mm6705e1 

  



 

 17

Chapter 2: A Systematic Review of the Relationship Between Caregiver Social Support and 

Child Asthma Outcomes1 

 

Abstract 

Objective: I systematically reviewed the literature to identify and synthesize the extant research 

on the association between caregiver social support (formal and informal) and the following 

child asthma outcomes: asthma morbidity (including physiological and clinical disease 

indicators), asthma-related emergency health care utilization, and asthma management 

(medication adherence).  

Method: I systematically searched multiple online databases for peer-reviewed studies that were 

published in the English language at any point in time and answered the research question. I 

rated study quality using an established assessment tool.  

Results: Nine studies met eligibility criteria and were included in the review. All the included 

studies had been published in the last 20 years and the majority (n =7) explored the role of 

informal social support to caregivers (predominately mothers) of ethnic- and racially-diverse 

school-age and early adolescent children with asthma. Caregiver social support was most 

frequently measured by caregiver self-report instruments, and clinical indicators of asthma 

morbidity (particularly, symptom frequency and asthma control) were the most commonly 

evaluated child asthma outcome. Studies were limited by referral bias, recall bias, and 

measurement bias.  

Conclusions: I identified a pattern of significant results in the included studies which suggested 

that more caregiver social support (whether formal or informal) is associated with better child 

                                                 
1 Margolis, Rachel H.F. Manuscript in preparation. 
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asthma outcomes. However, due to the variety in asthma outcomes and the heterogeneity in their 

measurement, further research is needed to gain a fuller understanding of the relationship 

between caregiver social support and child asthma outcomes.  

Introduction 

 Asthma is an inflammatory airway disorder characterized by wheezing, chest tightness, 

shortness of breath, and coughing (Löwhagen, 2015). This chronic condition affects 8.4% of 

children and adolescents in the United States, or over 6.1 million youth under the age of 18 

years, making it one of the most common child health conditions (Centers for Disease Control 

[CDC], 2019). Asthma prevalence and morbidity are disproportionately higher among low-

income, urban, African American children (Gergen & Togias, 2015; Kopel et al., 2014). Nearly 

13% of African American children have a diagnosis of asthma, a child asthma rate that is larger 

than any other racial/ethnic group (CDC, 2019). African American children also experience 

greater asthma morbidity compared to non-Hispanic, white children. In 2016, 22.5% of African 

American children with asthma received care for asthma at the Emergency Department (ED) or 

an urgent care facility, while only 12.2% of white children with asthma did (Zahran et al., 2018). 

African American children have an annual mortality rate that is 7 times higher than non-

Hispanic, white children, a disparity that is both alarming and raises profound social justice 

concerns (Arroyo et al., 2018).  

 Reducing the risk of asthma morbidity by establishing and maintaining control of this 

chronic condition is a demanding and multi-faceted process that requires constant symptom 

monitoring, avoidance of triggers, and implementation of home environmental controls (i.e. 

eliminating exposure to environmental irritants such as secondhand smoke and allergens such as 

mold, dust mites, cockroaches, furred pets, and rodents) (National Asthma Education and 
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Prevention Program Expert Panel Report 3 [NAEPP-EPR3], 2007). Finally, and perhaps most 

importantly, medication adherence is a critical component of asthma management (NAEPP-

EPR3, 2007). For children with asthma, a high burden of responsibility for disease management 

falls on their caregivers (Bellin et al., 2017; Bellin et al., 2018; Munzenberger et al., 2010). A 

range of interconnected environmental and psychosocial factors place caregivers of low-income, 

urban, African American children at risk for suboptimal asthma management as well as increased 

morbidity and mortality related to the disease (Arroyo et al., 2018; Bellin, Land et al., 2017; 

Bellin, Collins, et al., 2017; Gergen & Togias, 2015; Hsu et al., 2016; Kopel et al., 2014; Zahran 

et al., 2018). Children living in low-income neighborhoods have increased exposure to indoor 

allergens such as mice, cockroaches, and mold, all of which may be as a result of sub-standard 

housing conditions, housing instability, crowding, and higher rates of housing code violations 

(Camacho-Rivera et al., 2014). Caregivers of low-income, urban, African American children 

with asthma have described deplorable housing conditions, non-responsive landlords, and a lack 

of financial resources to ameliorate those conditions, as a barrier to trigger avoidance and the 

implementation of home environmental control (Bellin, Land, et al., 2017; Bellin et al., 2018). 

Social stressors related to poverty such as food and utilities insecurity, housing instability, and 

community violence exposure further erode child and caregivers’ capacities to monitor asthma 

symptoms and adhere to treatment recommendations (NAEPP-EPR3, 2007; Bellin et al., 2014; 

Williams et al., 2009). Finally, symptoms of depression are prevalent among caregivers of 

children with asthma, especially those from low-income, African American populations (Bartlett 

et al., 2001; Easter et al., 2015; Kub et al., 2018). Depression can decrease the caregiver’s ability 

to manage the child’s asthma and is associated with a higher risk of child asthma morbidity 
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(Bartlett et al., 2001; Brown et al., 2006; Grenard et al., 2011; Kaugars et al., 2004; Otsuki et al., 

2010; Rand et al., 2012; Shalowitz et al., 2001; Wood et al., 2018). 

 While risk factors for poor asthma outcomes in children are well documented, protective 

factors (i.e., conditions that buffer against risk exposure) and resource factors (i.e., conditions 

that facilitate positive outcomes whether or not the individual is at-risk) have been understudied. 

Yet, protective and resource factors may play a critical role in reducing asthma health disparities 

and improving asthma-related outcomes (Koinis-Mitchell et al., 2004). Over the course of the 

past 30 years, a large body of research has shown that social support, defined as “a social 

network’s provision of psychological and material resources intended to benefit an individual’s 

ability to cope with stress” (Cohen, 2004, p. 676), has both direct and stress-buffering effects on 

psychological and physical functioning (Cohen & Wills, 1985; Cohen, 2004; Thoits, 2011; 

Uchino, 2006). Social support has been identified as a protective and resource factor across 

diverse health populations, although there is variation based on demographic differences such as 

ethnicity, race, and gender (Kim et al., 2008; Vaux, 1985). For children with asthma, social 

support may reduce asthma morbidity directly by helping the caregiver manage the disease 

(Clawson et al., 2016; Gustafson et al., 2012; Krieger et al., 2009; Wade, 2000). It is also 

possible that social support plays a more indirect role in improving asthma outcomes in children 

by mitigating the relationship between caregiver depressive symptoms and asthma morbidity 

(Wade, 2000). Previous studies have shown that social support is associated with improved 

psychological health—including fewer symptoms of depression—among mothers of children 

with chronic health conditions including asthma (Dewey & Crawford, 2007; Horton & 

Wallander, 2001). Thus, given the detrimental effects of caregiver depressive symptoms on 
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asthma morbidity, it is possible that social support may serve as a protective factor for children 

with asthma (Wade, 2000). 

Objective of the Review 

 The purpose of this systematic review is to identify and synthesize the extant research on 

the association between caregiver social support—including formal (i.e., provided or organized 

by a professional) and informal (i.e., provided by friends or family) social support and the 

following child asthma outcomes: asthma morbidity (including physiological disease indicators, 

such as pulmonary function, and clinical disease indicators, such as asthma symptom frequency), 

asthma-related emergency health care utilization, and asthma management (e.g., medication 

adherence). Specifically, this paper will address the following research question: What is the 

relationship between caregiver social support (both formal and informal) and child asthma 

outcomes, including asthma morbidity, asthma-related emergency health care utilization, and 

asthma management? 

Method 

Search Strategy  

 I used Littell et al.'s (2008) systematic review guidelines to develop the search and review 

strategy in consultation with the School of Social Work research librarian from the Health 

Sciences and Human Services Library at the University of Maryland, Baltimore. In May 2019, I 

conducted a comprehensive search in the following databases: Ovid Medline, PsycINFO, 

PubMed, CINAHL, and Scopus. I used the following keyword strategy: (caregiver* OR parent* 

OR maternal OR guardian* OR paternal) AND (social support) AND (child*) AND (asthma). I 

aimed to include all peer-reviewed studies (i.e., quantitative, qualitative, mixed-methods) that 

were published in the English language at any point in time and answered the research question. 

I screened all titles and abstracts from the initial search and did a full-text review of the relevant 
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articles in order to determine which met the inclusion criteria. I present results from the 

screening process in a PRISMA diagram (Figure 2.1). 

Figure 2.1 

PRISMA Diagram 

 

Data Extraction 

 I extracted the following data from studies, and entered them into a data matrix (Table 

2.1): 
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• First author, publication year 

• Research design 

• Theory 

• Research aims 

• Independent variables 

• Dependent variables 

• Sample characteristics 

• Sampling strategy 

• Data analysis  

• Main findings   

Study Quality Assessment 

 I assessed the quality of the studies included in the review using the established 

Guidelines for Critical Review Form—Quantitative by Law et al. (2003), a set of 18 questions 

that are commonly used to evaluate methodological rigor (Gane et al., 2017; Harrison et al., 

2018). These questions included the following:  

 1) Was the study purpose stated clearly?  

 2) Was relevant background literature reviewed?  

 3) Was the design appropriate for the study question?  

 4) Were there any biases present?  

 5) Was the sample described in detail?  

 6) Was the sample justified?  

 7) Was informed consent obtained? (if not described, assume no);  

 8) Were the outcome measures reliable? (if all not described, assume no);   
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 9) Were the outcome measures valid? (if all not described, assume no);  

 10) Was the intervention described in detail?  

 11) Were contamination/co-intervention avoided?  

 12) Results were reported in terms of statistical significance?  

 13) Clinical importance was reported?  

 14) Were the analysis methods appropriate?  

 15) Conclusions were appropriate given the study methods?  

 16) Does discussion show how results may influence clinical practice?  

 17) Were drop-outs reported?  

 18) Were limitations of the study acknowledged and described by the authors?  

 Questions 10 and 11 only applied to the intervention studies, and question 17 only 

applied to the intervention and longitudinal studies. The remaining questions applied to all the 

study designs included in the review. Higher scores on Law’s assessment indicate more robust 

study quality (i.e., greater methodological rigor).  

Results 

Study Selection 

 The initial search using the keyword strategy yielded a total of 329 records. I removed 

duplicates (n = 164), leaving 165 records, all of which I screened through titles and abstracts. I 

excluded a total of 138 records because they did not focus on both caregiver social support and 

child asthma outcomes. I screened the remaining 27 articles through a full-text reading to 

determine eligibility. I rejected eighteen records from the review for reasons including not 

measuring a child asthma outcome (n = 10), not measuring caregiver social support (n = 3), and 

not analyzing the relationship between a child asthma outcome and caregiver social support (n = 

2). Lastly, I rejected several qualitative studies (n = 3) because they did not address the impact of 
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caregiver social support on a child asthma outcome. Thus, in total, I determined nine studies met 

eligibility criteria and included them in the review. I present results from the screening process in 

a PRISMA diagram in Figure 2.1.  

Study Characteristics  

 The nine studies included in the review were published in peer-reviewed journals 

between 1999 and 2016 (Bender et al., 2000; Clawson et al., 2016; Conn et al., 2015; Gustafson 

et al., 2012; Krieger et al., 2009; Rand et al., 2000; Scheckner et al., 2015; Sharp et al., 2009; 

Weil et al., 1999). Seven studies explored the role of informal social support to caregivers (most 

often parents) of youths with asthma, and two studies tested the effect of an intervention with a 

formal social support component on child asthma outcomes. All of the included studies were 

conducted in the United States. Two studies were randomized controlled trials (RCTs) of 

interventions, and seven studies were observational designs. Two of the observational studies 

used a prospective longitudinal design and the remaining five were cross-sectional. Study 

samples ranged in size from 104 to 1260 caregivers/child dyads. All nine studies used 

convenience samples recruited from a variety of sources including medical clinics, hospitals, 

schools, and physician referrals. Caregivers were predominately female (and the biological 

mother) in a majority of the studies, and most studies sampled school-age children and early 

adolescents. All but one study sample was comprised of at least 50% racial minority families. 

Additionally, a majority of the samples were comprised of youth living in low-income families 

and in urban areas.  

Independent Variable 

 The independent variable, caregiver social support, was most commonly (n = 5 studies) 

measured by caregiver self-report instruments. These measures included the Interpersonal 
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Support Evaluation List (ISEL; Cohen et al., 1985); the Duke-UNC Functional Social Support 

Scale (Broadhead et al., 1988); the Medical Outcomes Study-Social Support Scale (MOS-SSS; 

Sherbourne & Stewart, 1991); the Social Networks Questionnaire (Alegria et al., 2004); and the 

Social Support Questionnaire (Wade et al., 1997). For the two RCTs, the independent variable 

was the intervention that provided formal social support, but Gustafson et al. (2012) also 

evaluated caregiver-reported social support using a 6-item scale (Gustafson et al., 2001). Conn et 

al. (2015) dichotomized the social support variable into parents who had a lot of support (two or 

more identified sources of support on a list of 15 options) and those who had minimal support 

(one or less identified sources of support). Finally, Sharp et al. (2009) asked caregivers whether 

they could use more support with their child’s asthma or if they had just about the right amount 

of support now, with the answers dichotomized into those who had enough support or those who 

could use more support.  

Dependent Variables 

 The included studies examined three general categories of asthma outcomes: asthma 

morbidity (sub-categorized into physiological indicators of disease and clinical indicators of 

disease), asthma-related emergency health care utilization, and asthma management. Five studies 

evaluated multiple asthma outcomes and are summarized in several categories.  

Asthma morbidity. 

 Physiological disease indicators. Only one study evaluated physiological indicators of 

asthma morbidity. Bender et al. (2000) evaluated pulmonary function (i.e., lung function) and 

airway responsiveness (i.e., airflow limitation in the lungs) using several common pulmonary 

function tests (American Academy of Allergy, Asthma, & Immunology, n.d.). Specifically, 

pulmonary function was assessed by measuring percent predicted forced expiratory volume 
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(FEV1; i.e., the amount of air forced from the lungs in one second) both before and after the 

administration of a bronchodilator (Ranu et al., 2011). Airway responsiveness was evaluated by 

measuring the pre-bronchodilator to post-bronchodilator change in FEV1 as well as by PC20 , a 

test which involves administering inhaled methacholine incrementally for two minutes until a 

20% decrease in FEV1 occurs (Bender et al., 2000). 

 Clinical disease indicators. All of the studies examined at least one clinical indicator of 

asthma morbidity either based on parent report or using a parent-report instrument. Parent-

reported clinical indicators of asthma morbidity included number of school absences in the past 

year (Bender et al., 2000), symptom frequency (Conn et al., 2015; Gustafson et al., 2001; Krieger 

et al., 2009; Weil et al., 1999), and days of oral steroid use in the past six months (Bender et al., 

2000). Functional status (i.e., how much or little asthma affects the child’s daily functioning) and 

asthma control were most frequently measured using parent-report instruments including the 

Asthma Assessment Form (Rosier et al., 1994), the Functional Status II Revised (Stein & Jessop, 

1990), the Asthma Control Questionnaire (ACQ; Juniper et al., 1999) and the Asthma Control 

Test2 (Schatz et al., 2006) or Child Asthma Control Test (Liu et al., 2007). Finally, Sharp et al., 

(2009) used the NAEPP-EPR3 (2007) guidelines to classify level of asthma control.  

 Asthma-related emergency health care utilization. Three studies measured asthma-

related emergency health care utilization (Krieger et al., 2009; Rand et al., 2000; Weil et al., 

1999). Krieger et al. (2009) created a dichotomous variable (i.e., yes/no) based on the caregiver’s 

report of asthma-related urgent health services use in the past three months. Rand et al. (2000) 

also created a dichotomous variable measuring asthma-related ED visits in the past six months 

                                                 
2
 ACT was used for 12-year-old children. 
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per parent report. Finally, Weil et al. (1999) examined asthma-related hospitalization in the past 

three months, as well as unscheduled asthma visits in the past three months, per parent report.  

 Asthma management. Only one study evaluated an asthma management outcome. 

Gustafson et al. (2012) measured daily controller medication adherence by calculating a score 

from a combination of pharmacy refill data and the mean composite score from self-reported 

two-week asthma diaries from each of the five data collection timepoints. 

Quality Assessment 

 Results from the quality assessment using the Critical Review Form are presented in 

Table 2.2. Among the cross-sectional studies, scores on the Critical Review From ranged from 

10 to 13, with a mean score of 11.2. The two longitudinal studies (Clawson et al., 2016; Weil et 

al., 1999) scored 12 and 10, respectively. The two RCTs (Gustafson et al., 2012; Krieger et al., 

2009) scored 14 and 13, respectively. All of the studies had a clearly stated purpose and 

reviewed relevant background literature. The most consistent weakness across the studies was 

the presence of bias. These biases included volunteer/referral bias (Engel & Schutt, 2017) due to 

a convenience sample (all studies), and recall bias due to the use of self-report measures (all 

studies) (Engel & Schutt, 2017). Measurement bias (Engel & Schutt, 2017) was also a weakness 

across the studies: only two studies reported on the reliability of the outcome measure(s) they 

used, and only one study reported on its validity. 

Main Findings 

 Main findings from the studies are presented in Table 2.1. Statistical results for the 

relationship between caregiver social support and child asthma outcomes are presented in Table 

2.3.  

 Asthma morbidity. 
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  Physiological disease indicators. Bender et al. (2000) evaluated the relationship between 

informal caregiver social support and (a) pulmonary function and (b) airway responsiveness in a 

sample of 1041 youths aged 5 to 12 years with asthma. Bivariate analysis failed to support a 

statistically significant association between informal caregiver social support and either outcome.  

 Clinical disease indicators. One study examined asthma-related school absences in the 

past year as well as frequency of oral steroid use in the past six months in a sample of 1041 

children aged 5 to 12 years (Bender et al., 2000). In bivariate analyses, the authors found that 

informal caregiver social support was not significantly associated with either of these outcomes.  

 Two studies examined functional status with divergent results (Clawson et al., 2016; Weil 

et al., 1999). Clawson et al. (2016) found that in a sample of 341 caregivers of children with 

asthma, those with higher self-esteem informal social support (i.e., positive feedback from 

friends and family) at baseline had children with higher baseline functional status and fewer 

decreases in functional status over time when controlling for study group3, seasonality, and 

baseline home smoking ban status. In contrast, in a study of 1260 children aged 4 to 9 years with 

diagnosed and undiagnosed asthma, Weil et al. (1999) did not find a statistically significant 

relationship between informal caregiver social support and functional status in their statistical 

model, which included baseline morbidity, race, age, gender, research center site, and a number 

of other psychosocial variables such as caregiver and child mental health.  

 Four studies assessed symptom frequency (Conn et al., 2015; Gustafson et al., 2012; 

Krieger et al., 2009; Weil et al., 1999). In Weil et al.'s (1999) study of 1260 school-age children 

with diagnosed and undiagnosed asthma, the relationship between informal social support to the 

caregiver and days of wheezing in the past 14 days was partially supported. The authors found 

                                                 
3
 This study was a secondary data analysis (longitudinal) of an intervention study.  



 

 30

that more social support was significantly related to fewer days of wheezing when controlling for 

psychosocial variables including depression and stressful life events; however, when they added 

baseline morbidity, race, age, gender, and research center site to the model, the relationship 

became non-significant. Gustafson et al. (2012) found that the children of social support 

intervention (i.e., formal social support) participants did not have statistically significantly fewer 

symptom-free days than the children of control group participants in their RCT of 301 children 

aged 4 to 12 years with poorly controlled asthma. In contrast, in a study of 309 children with 

poorly controlled asthma who were between the ages of 3 and 13 years, Krieger et al. (2009) 

found that children in the formal social support intervention group had nearly 25 more symptom-

free days per year than the children in the control group. The intervention group received social 

support from community health workers as well as home environmental assessments and asthma 

education in the home, while the control group received nurse-provided asthma education in the 

clinic. Finally, Conn et al. (2015) examined the interaction between informal social support to 

the caregiver and the child’s feelings of learned helplessness (both general and related to 

managing asthma) on symptom-free days in a study of 104 children with asthma and their 

parents. The authors found that child helplessness scores were positively correlated with 

symptom-free days among parents who reported “minimal support” but not among parents with 

“a lot of support,” suggesting that informal social support moderates the relationship between the 

child’s learned helplessness and symptom-free days.  

 Lastly, three studies examined asthma control, two of which had significant findings 

(Gustafson et al., 2012; Scheckner et al., 2015; Sharp et al., 2009). Gustafson et al. (2012) found 

that after participating in the Comprehensive Health Enhancement Support System plus monthly 

nurse case management (CHESS+CM) intervention, an interactive eHealth program with formal 
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support services—children had significantly better asthma control than they did pre-intervention 

(almost half a point lower on the ACQ which ranges from 0 ‘totally controlled’ to 6 ‘severely 

uncontrolled’) and compared to children in the control group (p = .01). Moreover, social support 

was found to be a significant mediator of the intervention’s effect on asthma control while self-

efficacy and information competence were not. Scheckner et al. (2015) also found social support 

to be a significant predictor of asthma control among parents of 267 Mexican and Puerto Rican 

children aged 5 to 12 years with asthma in that caregivers who received informal social support 

(friends and family combined) were more likely to have children with well-controlled asthma. 

Informal social support received from friends was the strongest predictor, but informal social 

support from family and overall informal social support were also statistically significant 

predictors of well-controlled asthma. Finally, in Sharp et al.'s (2009) study of 294 children with 

asthma between the ages of 8 and 14 years, the relationship between informal social support to 

the caregiver and child asthma control was partially supported in bivariate analysis when the 

authors found that children with well-controlled asthma had caregivers who reported sufficient 

asthma-related informal social support (p = .003). However, in the multivariate analysis, 

informal social support was not a statistically significant predictor of asthma control.  

 Asthma-related emergency health care utilization. Three studies examined asthma-

related emergency health care utilization, and the association with social support was only 

partially supported (Krieger et al., 2009; Rand et al., 2000; Weil et al., 1999). Rand et al. (2000) 

found that low informal social support was a statistically significant predictor of asthma-related 

ED visits in the bivariate analysis, but not in the multivariate analysis in a sample of 392 

elementary-school aged children with asthma. Krieger et al. (2009) found that urgent health 

services use decreased by a greater proportion in intervention group, which received formal, in-
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home social support and asthma education from community health workers, but this change was 

not statistically significant (p = 0.23). Finally, Weil et al. (1999) failed to find any statistically 

significant relationship between informal social support to the caregiver and unscheduled 

hospitalizations and unscheduled asthma health care visits in their study of 1260 children aged 4 

to 9 years with asthma. 

 Asthma management. Gustafson et al. (2012) evaluated the effect of an intervention 

with formal social support (CHESS+CM intervention) for children aged 4 to 12 years with 

poorly controlled asthma and their parents on controller medication adherence. The authors did 

not find a statistically significant difference in composite controller medication adherence scores 

between the intervention group, who had year-long access to a comprehensive, interactive 

eHealth program and received a monthly call from an asthma nurse case manager, and the 

comparison group, who received treatment as usual plus asthma information. 
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Table 2.1 

Data Matrix 
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Table 2.1 Continued 
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Table 2.2  

Quantitative Study Critical Review Results 
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Table 2.3  

Relationship Between Caregiver Social Support and Child Asthma Outcomes 
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Table 2.3 Continued 



 

 45

Discussion 

 The pattern of significant results identified in this review suggests that broadly, more 

caregiver social support (whether formal or informal) may be associated with better child asthma 

outcomes; however, due to the variety in asthma outcomes, the heterogeneity in their 

measurement, and other methodological differences across studies, the relationship between 

caregiver social support and specific, individual asthma outcomes (e.g., pulmonary function, 

asthma control, ED visits, medication adherence) is less conclusive. Only one study examined 

physiological indicators of asthma morbidity (Bender et al., 2000). This study did not find a 

significant bivariate relationship between physiological indicators of disease (two types of 

pulmonary function) and informal social support. However, the authors were unable to measure 

changes in pulmonary function over time due to the cross-sectional design. Further, the majority 

of the participants in this study were white children (68.3%), whereas the other eight studies 

were mostly comprised of racial minorities. It is possible that one of these methodological issues, 

or a combination, explains the absence of significant results, and more research is needed to 

describe the relationship between caregiver social support and this particular type of asthma 

morbidity.  

 Clinical indicators of asthma morbidity represented the majority of asthma outcomes in 

the included studies. Bender et al. (2000) did not find a significant association between caregiver 

social support and two clinical indicators of disease (school absences and oral steroid use); 

however, given the methodological issues in the Bender et al. study described above, more 

research is needed to determine the potential relationship between caregiver social support and 

these two variables. There were contrasting results in the two studies that examined the 

relationship between caregiver social support and functional status, with Clawson et al. (2016) 
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finding a statistically significant positive relationship between the two variables while Weil et al. 

(1999) failed to observe a statistically significant relationship. Both of these studies were 

longitudinal, evaluated informal caregiver social support, and used validated measures of 

functional status. However, Clawson et al. (2016) was a higher quality study (see Critical 

Review Results and Table 2.2) and used a more robust data analysis technique (autoregressive 

latent trajectory modeling, a type of structural equation modeling vs. spearman rank 

correlations). Additionally, although Weil et al., (1999) collected data at four time points 

(baseline, 3 months, 6 months, and 9 months), they averaged the functional status scores from 

the three follow-up data points and used that number in the analyses. This procedure diminished 

the ability of the study to capture change over time in functional status as a function of social 

support and may have affected the results. Consequently, more studies are needed to characterize 

the relationship between caregiver social support and functional status.  

 Caregiver social support was associated with reduced symptom frequency in three of four 

studies, including one RCT (Conn et al., 2015; Krieger et al., 2009; Weil et al., 1999). Weil et al. 

(1999) only had a significant bivariate result; however, as described above, methodological 

problems with their data analysis procedure may have contributed to the lack of a significant 

multivariate relationship. In contrast, while Conn et al. (2015) did not find a significant bivariate 

relationship between caregiver social support and symptom frequency, they found that social 

support acted as a moderator variable between child learned helplessness and symptom-free 

days. Finally, the two RCTs yielded contrasting results, with Gustafson et al. (2012) not finding 

a statistically significant relationship and Krieger et al. (2009) observing a marked reduction in 

symptom frequency (24 more symptom-free days per year) among children whose parents 

participated in the social support intervention. These two studies measured symptom-free days 



 

 47

with two different, unvalidated measures, which may be a contributing factor in the divergent 

results. It is important for future research on the relationship between social support and 

symptom frequency to utilize validated measures of symptom frequency.  

 Asthma control was the outcome with the most evidence of an association with caregiver 

social support. Two out of the three studies that investigated this relationship (including one 

RCT) found in multivariate analyses that more caregiver social support predicted better asthma 

control by parent-report on the ACQ and ACT, respectively (Gustafson et al., 2012; Scheckner et 

al., 2015). Given the small number of studies that evaluated asthma control, and the use of 

parent-reported measures to assess asthma control rather than the NAEPP-EPR3 (2007) 

guidelines, more evidence is needed. Additionally, Scheckner et al. (2015) focused on a highly 

specific subset of Puerto Rican and Mexican asthma caregivers, which may limit the 

generalizability of their results to broader populations of asthma caregivers, further adding to the 

need for more research in this area.   

 The relationship between higher caregiver social support and fewer asthma-related 

emergency health care visits was partially supported in two of the three studies (Krieger et al., 

2009; Rand et al., 2000), one of which was a RCT (Krieger et al., 2009). It is important to note 

that all three of the studies dichotomized their asthma-related emergency health care utilization 

variable(s) rather than treating them continuously. Dichotomization results in lost information 

and leads to a number of issues, including diminished statistical power to detect a significant 

relationship between two variables when one exists, which may have had an impact on the 

results of these studies (Altman & Royston, 2006). Thus, more research is needed in this area as 

well. 
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 Only one study examined asthma management (controller medication adherence) as an 

outcome (Gustafson et al., 2012). The authors themselves note the challenges with measuring 

medication adherence as a major limitation of their study stating that “these results confirm other 

study results that show asthma diary data are unreliable” (p. 8). Additionally, they observed high 

levels of missing pharmacy refill data, which further hindered their measurement of controller 

medication adherence. Future research using validated measures of medication adherence are 

needed to better characterize the relationship between caregiver social support and medication 

adherence. Additionally, there is a need for future studies to investigate the relationship between 

caregiver social support and other asthma management behaviors detailed in the national 

guidelines (NAEPP-EPR3, 2007) including symptom monitoring, avoidance of triggers, and 

implementation of home environmental controls. 

 Incongruities in the outcomes may also be explained by how the included studies 

conceptualized and measured the independent variable, social support. First, not only was social 

support measured differently in each study, it was conceptualized differently as well, making it 

difficult to compare across the studies. Five of the studies measured the perceived availability of 

functional support provided by friends and family (Bender et al., 2000; Clawson et al., 2016; 

Gustafson et al., 2012; Rand et al., 2000; Scheckner et al., 2015). All of these studies used 

validated measures that assessed general social support, not social support specifically associated 

with caring for a child with asthma. Three studies did ask specifically about social support needs 

related to caring for a child with asthma, which is a different construct from general social 

support (Bellin et al., 2015; Sampson et al., 2013). Conn et al.'s (2015) social support measure 

included 15 options for people who provide support, but did not specify whether formal support 

was included in this list, as well as the informal supports they gave as examples. Finally, Krieger 
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et al. (2009) did not measure social support per se, but rather measured the effect of the 

intervention, which provided formal social support to caregivers. Future studies should use 

standardized measures of social support. Furthermore, researchers should examine whether the 

type (e.g., material, emotional) and source (e.g., friends, family, community, pediatrician) of 

perceived caregiver social support uniquely contributes to the relationship with asthma 

morbidity. Or, studies can examine if it is simply the presence and magnitude of social support—

regardless of type or source—that can potentially improve outcomes. Also, more information is 

needed about how social support specifically related to the child’s disease management (e.g., a 

home-visiting nurse providing a free mattress cover) compares to general social support (e.g., a 

friend bringing the caregiver dinner). Finally, given the disproportionately higher asthma 

prevalence, morbidity, and mortality among urban-dwelling, racial minority (especially, African 

American) children from low-income households (Gergen & Togias, 2015), it is imperative that 

future studies prioritize the investigation of social support within this particular sociocultural 

context.  

 Differences in the measurement of baseline asthma morbidity also made it difficult to 

compare across the studies and may have contributed to the disparate results. The NAEPP-EPR3 

(2007) established guidelines for categorizing the level of disease activity in people with asthma. 

For people who have asthma symptoms but are not yet taking long-term controller medications, 

level of disease activity is referred to as asthma severity (NAEPP-EPR3, 2007). There are four 

categories of asthma severity according to specific criteria established by the NAEPP-EPR3 

(2007): (a) intermittent; (b) mild persistent; (c) moderate persistent; and (d) severe persistent. For 

patients who are taking long-term controller medications, disease activity is referred to as asthma 

control, which is categorized as (a) well controlled, (b) not well controlled, or (c) very poorly 
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controlled. Only three studies (Bender et al., 2000; Conn et al., 2015; Sharp et al; 2009) used the 

standardized NAEPP-EPR3 (2007) guidelines to describe their samples. The remaining studies 

either did not assess baseline asthma severity or control or did so using unstandardized criteria. 

Caregivers of children with intermittent asthma may have different support needs from 

caregivers of child with moderate to severe persistent asthma (Sharp et al., 2009). Similarly, it is 

possible that caregivers of children with well controlled asthma may have different support needs 

from caregivers of children with poorly controlled asthma. Consequently, it is imperative that 

future studies utilize the NAEPP-EPR3 (2007) definitions of asthma severity and control to be 

able to describe, as well as control for, group differences based on these categories.  

 A strength of the asthma research pertains to attention placed on several known 

confounding variables in the models tested, including race, ethnicity, poverty, and child age, 

which enhanced the rigor of the analyses. Asthma is most prevalent among African American 

and Puerto Rican children, and families living below the Federal Poverty Line (FPL; Zahran et 

al., 2018). Rates of asthma attacks, hospitalizations, and ED  and urgent care visits are higher 

among African American children and infants and young children (zero to four years; Zahran et 

al., 2018). Nearly all of the studies (Bender et al., 2000 and Clawson et al., 2016 being the two 

exceptions) controlled for these important confounding variables. However, these studies could 

have been strengthened by exploring the potential moderating effects of race and/or ethnicity, 

socioeconomic status, and age. Future research should test these possible interactions. 

 Caregiver mental health was a covariate or dependent variable in four of the studies 

included in this review (Clawson et al., 2016; Conn et al., 2015; Sharp et al., 2009; Weil et al., 

1999). The mean CES-D score among caregivers in Sharp et al. (2009) was just under the cut-off 

score (≥ 16) for clinically significant symptoms of depression. Moreover, they found that more 
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caregiver depressive symptoms were associated with more severe asthma in children. In Clawson 

et al. (2016), a full 50% of the caregivers met the CES-D cutoff score for clinically significant 

symptoms of depression. Weil et al. (1999) noted that children of caregivers who exceeded the 

clinical cutoff on the BSI Global Severity Index were nearly twice as likely to be hospitalized for 

asthma compared to children whose parents did not have clinically significant psychological 

problems. These results correspond with previous reports of the prevalence of depression among 

caregivers of children with asthma as well as the increased risk of asthma morbidity associated 

with having a caregiver with clinically significant symptoms of depression (Bartlett et al., 2001; 

Brown et al., 2006; Easter et al., 2015; Grenard et al., 2011; Kaugars et al., 2004; Otsuki et al., 

2010; Rand et al., 2012; Shalowitz et al., 2001; Wood et al., 2018). Social support, however, is 

associated with better psychological health among mothers of children with chronic illness, 

including asthma (Dewey & Crawford, 2007; Horton & Wallander, 2001). Despite the 

detrimental effects of caregiver depressive symptoms on asthma outcomes and the potential 

protective effect of caregiver social support, none of the studies in this review tested this 

interaction, but this is a critical avenue of future research.   

 The results of this review have clinical implications as well, adding to a large body of 

evidence indicating that psychosocial factors have an impact on health outcomes for children 

with chronic illness, particularly asthma (Evans-Agnew, 2011; Wade, 2000). Social workers are 

trained to conduct psychosocial assessments and provide evidence-based interventions that are 

culturally appropriate (Coady & Lehmann, 2016). Social workers should be integrated into any 

setting where children with asthma—especially children from high-risk asthma populations (e.g., 

low-income, urban, African American children with asthma)—receive health care (National 

Academies of Sciences, Engineering, and Medicine, 2019).  
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 There are limitations to this review. First, only published, peer-reviewed studies written 

in English were included in the review. Thus, some studies with null results may have been 

excluded, and the review is subject to reporting bias. Second, although a librarian assisted with 

the search terms, only one individual (this author) was responsible for deciding whether each 

study met the inclusion criteria. Additionally, only this author completed the study quality 

assessment for each of the included studies. It is possible that other reviewers may have made 

different decisions about which studies should be included and regarding the quality of each 

study. Finally, due to the wide range of asthma morbidity outcomes, it was not possible to 

conduct a meta-analysis or systematically compare effect sizes.  

Conclusion 

 This systematic review identified and synthesized the extant research on the relationship 

between pediatric asthma morbidity and social support (both formal and informal) to caregivers. 

Because the literature on this relationship is not well-developed and limited by methodological 

concerns, this review has demonstrated that there are significant opportunities for further 

research in this promising area.  
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Chapter 3: Psychometric Evaluation of the Medication Adherence Report Scale in 

Caregivers of Low-income, Urban, African American Children with Poorly Controlled 

Asthma1 

 

Abstract 

Objective: Accurately assessing asthma medication usage among low-income, urban, African 

American children is essential for addressing asthma health disparities. The purpose of this study 

was to examine the factor structure of the five-item Medication Adherence Report Scale 

(MARS), in a sample of caregivers of low-income, urban, African American children with 

poorly controlled asthma.  

Method: I conducted confirmatory factor analysis (CFA) to determine the factor structure of the 

MARS using baseline data from a randomized clinical trial evaluating the efficacy of an 

environmental control educational intervention. To assess construct validity, I ran a regression 

model which included caregiver-reported medication adherence, Asthma Medication Ratio 

(AMR), asthma control (based on national guidelines), and caregiver perception of asthma 

control as predictors of the MARS.  

Results: Caregivers were female (97%) and 27.4% had an annual income under $10,000. The 

mean MARS score was 21.88 ± 3.33. Confirmatory factor analysis indicated that a five-item 

one-factor model marginally fit the data based on the fit indices: �2 (5) = 31.71, p < 0.001;  

RMSEA ≤ .161; CFI = 0.986; TLI = 0.971; and WRMR = 0.979. The MARS was associated 

with another caregiver-reported measure of medication adherence but was not associated with 

AMR, asthma control, or caregiver perception of asthma control.  

                                                 
1 Margolis, Rachel H.F. Manuscript in preparation  
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Conclusions: The MARS demonstrated marginal fit in CFA and may not correspond to 

objective measures of asthma medication adherence or asthma control. It may be more 

productive for clinicians to engage in consistent, non-judgmental communication with families to 

assess medication adherence in this population instead of the MARS. 

Introduction 

 
 Asthma—a chronic inflammatory airway disorder marked by wheezing, chest tightness, 

shortness of breath, and coughing—is one of the most common child health conditions, affecting 

8.4% of all youth under the age of 18 years in the United States (Centers for Disease Control 

[CDC], 2019a; Löwhagen, 2015). Low-income, urban, African American children experience 

disproportionately higher asthma prevalence and morbidity. Nearly 13% of African American 

children have asthma, compared to 7.7% of non-Hispanic, white children (CDC, 2019a). Almost 

two-thirds of African American children with asthma have uncontrolled asthma compared to 

45% of non-Hispanic, white children (CDC, 2019b). Asthma-related emergency health care 

utilization rates (e.g., Emergency Department [ED] visits) and the asthma-related death rate are 

also higher among African American youth with asthma than their non-Hispanic, white peers 

with asthma (Arroyo et al., 2018; Zahran et al., 2018). Medication adherence, part of the broader 

concept of treatment adherence, is an important asthma self-management behavior that is 

associated with greater asthma control and decreased asthma morbidity (Desai & Oppenheimer, 

2011).  

 Modi et al. (2012) define treatment adherence as “the extent to which a person’s behavior 

coincides with medical or health advice” (p. e475). Medication adherence, which involves taking 

medications as prescribed by one’s health care provider, is critical to the management and 

control of asthma (Desai & Oppenheimer, 2011; National Asthma Education and Prevention, 
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Expert Panel Report 3 [NAEPP-EPR3], 2007; Schatz, 2012; Suissa et al., 2000). Daily use of 

long-term controller medications is a key component of asthma medication adherence and 

asthma control (Desai & Oppenheimer, 2011; NAEPP-EPR3, 2007). Particularly among young 

children with asthma, caregivers bear the responsibility for disease management, including the 

administration of daily controller medication (Bellin, Land, et al., 2017; Bellin et al., 2018; Desai 

& Oppenheimer, 2011). However, medication adherence is generally inconsistent among low-

income, racial minority children with persistent asthma, with some studies documenting daily-

controller medication adherence rates as low as 20% (Celano et al., 2010; Desai & Oppenheimer, 

2011; McQuaid, 2018; Reznik & Ozuah, 2012; Rohan et al., 2010; Stingone & Claudio, 2009).  

 The literature has identified several external, interpersonal, and intrapersonal risk factors 

for inconsistent or suboptimal medication adherence among low-income, urban African 

American children with asthma (Drotar & Bonner, 2009; Gray et al., 2018). External risk factors 

for medication nonadherence include medication cost (Gray et al., 2018), lack of access to 

specialty care (Butz et al., 2017), and neighborhood crime (Williams et al., 2007). Interpersonal 

risk factors include inconsistent family asthma management routines, which involve refilling 

medications on time, making medications visible, having a set time to take them, and reminding 

the child to take them (Fiese, Wamboldt, & Anbar, 2005; Fiese & Everhart, 2006; Smith et al., 

2008). Medication sharing and housing instability have likewise been found to contribute to 

inconsistent family management routines and suboptimal medication adherence (Bellin, 

Newsome, et al., 2017). Finally, intrapersonal risk factors include parent overestimation of child 

asthma control (Smith et al., 2008), parent concerns about medications and their side effects 

(Butz et al., 2017; Conn et al., 2005; Mansour et al., 2000; Smith et al., 2008; Yoos, Kitzman, & 

McMullen, 2003), lack of knowledge about how medications work (Yoos et al., 2003), limited 
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asthma knowledge (Celano et al., 2010), parent inability to identify medications by name (Frey 

et al., 2016), stress associated with residence in under-resourced communities (Bellin, Collins, et 

al., 2017), and maternal depression (Bartlett et al., 2004; Bauman et al., 2002; Margolis et al., in 

press).  

 In summary, medication adherence may be a high-yield area to target in addressing health 

disparities in asthma morbidity among low-income, urban, African American youths with poorly 

controlled asthma. Thus, accurately assessing medication usage in this population in both clinical 

and research settings is essential. The Medication Adherence Report Scale (MARS), developed 

by Horne & Weinman (1999), is a brief, self-report measure of adherence to medication that has 

been used in various populations of people with asthma, including low-income, urban, African 

American children (Butz et al., 2012; Cohen et al., 2009; Conn et al., 2005; Garcia-Marcos et al., 

2016; Jochmann et al., 2017; Koster et al., 2015).  

 The psychometric properties of the MARS have been evaluated in a number of studies 

(Cohen et al., 2009; Garcia-Marcos et al., 2016; Jochmann et al., 2017; Koster et al., 2015). 

Cohen et al. (2009) assessed adherence to daily controller medication in a prospective cohort 

study of 318 urban, predominately racial minority adults with asthma, finding that the 10-item 

MARS-Asthma was significantly correlated with electronically measured adherence (metered-

dose inhaler). Similarly, Koster et al. (2015) evaluated a five-item version of the MARS in a 

sample of Dutch adolescents between the ages of 12 and 18 years with asthma and found that 

good adherence on the MARS-5 (i.e., a score ≥ 23) was significantly associated with well-

controlled asthma. In contrast, Garcia-Marcos et al. (2016) concluded that caregiver-reported 

adherence using the five-item MARS was “too inaccurate” (p. 1089) to be useful in research or 

clinical practice in their year-long prospective cohort study of controller medication adherence in 
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children with persistent asthma between the ages of two and 13 years. In the study, the authors 

assessed the reliability of the MARS, per parent-report, by comparing it to electronically 

measured controller medication adherence (using a metered-dose inhaler or electronic adherence 

loggers) in receiver operating characteristic analysis. The small positive and negative likelihood 

ratios they found indicated that the MARS was not clinically useful. Finally, Jochmann et al. 

(2017) compared self-reported adherence using the MARS to adherence measured by an 

electronic monitoring device. In their prospective observational study in a sample of 95 British 

children with asthma, they also failed to find a significant relationship between scores on the 

MARS and adherence measured objectively; however, the authors did not specify whether the 

caregiver or the child was the MARS respondent.  

 Despite the broad use of the MARS, the psychometric properties of this instrument have 

not been evaluated among caregivers of African American children with uncontrolled asthma. 

The purpose of this study was to investigate the internal reliability, factor structure, and construct 

validity of the five-item self-report MARS in sample of caregivers of low-income, urban, 

African American children with uncontrolled asthma in order to determine its appropriateness for 

use in research and clinical practice with this high-risk population.  

Methods 

Data Source 

 This analysis utilized baseline data from a completed prospective randomized clinical 

trial (RCT) that evaluated the efficacy of the Asthma Express Environmental Control 

Educational Intervention (compared to standard asthma education from a home-visiting nurse) 

for children with persistent asthma and frequent ED visits (Butz et al., 2019). Participants were 

recruited from two large urban hospitals during a pediatric ED visit for treatment of an acute 

asthma exacerbation. Children were eligible if they (a) were between the ages of three and 12 
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years; (b) had physician-diagnosed persistent and uncontrolled asthma based on the current 

NAEPP-EPR3 guidelines; (c) had at least two asthma-related ED visits or at least one 

hospitalization for asthma exacerbation during the previous 12 months; and (d) lived in the 

Baltimore metropolitan area. Children were ineligible if they had a significant non-asthma 

respiratory condition (e.g., cystic fibrosis), did not have a working phone, or were in foster care. 

Each child’s caregiver obtained written informed consent prior to study participation. Verbal 

assent was obtained from children older than eight years of age. Both the University of 

Maryland, Baltimore and Johns Hopkins Medical Center institutional review boards approved 

the clinical trial. 

 Families were enrolled during a child’s asthma ED visit on a rolling basis between 

August 2013 and February 2016. At baseline, each caregiver completed a survey with key 

sociodemographic and health information, as well as self-report measures of child asthma 

medication adherence, caregiver depressive symptoms, and caregiver social support. The 

caregivers of all eligible children were approached and screened for study participation. As 

reported by Butz et al. (2019), a total of 554 children were screened, 215 caregivers declined to 

participate, 117 children did not meet all the eligibility requirements, and 222 were ultimately 

enrolled in the study and randomized to the Asthma Express Intervention or Attention Control 

group. For the purposes of the present analysis, the sample was restricted to the 207 African 

American children and their caregivers. 

 The participants randomized to the Asthma Express Intervention group received a follow-

up visit with a pediatric nurse practitioner in the ED within seven days of enrollment to evaluate 

asthma symptoms, provide education on guidelines-based controller and rescue medication use, 

and review allergen lab results (Butz et al., 2019). The intervention group also received two 
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home visits during which a home visiting nurse trained in integrated pest management provided 

environmental control education and remediation based on the child’s allergy testing results, as 

well as a brief motivational interview to instigate a total ban of smoking in the home. The 

Attention Control group received standard asthma education during three home visits from a 

community home visiting nurse within seven to 14 days of enrollment. See Butz et al. (2019) for 

more detailed information about the data source, data collection, and the intervention.   

Measures  

 Medication adherence. Koster, Raaijmakers, Vijverberg, & Maitland-van der Zee 

(2011) first utilized a five-item MARS with caregivers of children between the ages of four and 

12 years with asthma1. This version of the MARS is designed to assess the caregiver’s account of 

lapses or changes in administering their child’s asthma medication on a 5-point Likert scale with 

the following response options: 1 (Very Often), 2 (Often), 3 (Sometimes), 4 (Rarely), and 5 

(Never). The instrument assesses both intentional nonadherence (e.g., altering doses) and 

unintentional nonadherence (e.g., forgetting to give medication; see Table 3.1). Scores on the 

MARS-5 range from five to 25, with higher scores indicating better adherence. Among 

caregivers of low-income, urban, racial minority children with asthma, a score of ≥ 22 on the 

MARS-5 indicates “high adherence” (Sob et al., 2017). The MARS-5 was treated as a 

continuous variable in this analysis.  

 Caregiver-reported inhaled steroid adherence. Caregivers were asked a series of 

questions regarding their child’s use of a daily inhaled steroid (i.e., controller medication) in 

order to determine whether they were ‘Adherent’ or ‘Not adherent.’ Caregivers who responded 

                                                 
1
 Koster et al. (2011) cite the original MARS as being developed by Horne & Weinman (1999). However, they fail 

to describe the specific differences between that version of the MARS and the version of the MARS they 
administered in their study with children with asthma.   
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that their child had used controller medication in the past two weeks and that they had given their 

child this medication every day at least once, twice, or three times daily were considered 

‘Adherent.’ Caregivers who reported that their children had not used controller medication in the 

past two weeks or that they had given the medication “some days or as needed/when sick” were 

considered ‘Not adherent’ (See Figure 3.1). ‘Adherent’ was entered into the model and ‘Not 

adherent’ served as the reference variable. 

 Asthma Medication Ratio (AMR). This ratio was calculated by obtaining pharmacy  

dispensing records from the past 12 months from pharmacies identified by the caregiver and 

dividing the number of controller medication fills by the total asthma medication fills (i.e., 

controller medication and rescue medication), as described by Butz et al. (2017). An AMR ≥ 

0.50 has been associated with decreased asthma morbidity, including better asthma control, less 

severe asthma symptoms, better quality of life, and fewer hospitalizations and ED visits in adults 

and children with asthma (Andrews et al., 2013; Beck et al., 2015; Schatz et al., 2006). The 

AMR was used as a continuous variable in this analysis. 

 Caregiver perception of asthma control. Caregivers were asked whether they believed 

that their child’s asthma was well controlled in the past four weeks. The response options 

included ‘Yes,’ ‘No,’ and ‘Unsure.’ Caregiver perception of asthma control was dummy-coded 

with ‘Yes’ entered into the model and ‘No’ and ‘Unsure’ combined into one category and 

serving as the reference variable.  

 Asthma control. Asthma control is a three-category variable based on an algorithm from 

the NAEPP-EPR3 (2007) guidelines which incorporates caregiver reported information on the 

child’s asthma days symptoms, night symptoms, activity limitations, rescue medication use, ED 

visits or hospitalizations in the past year, and oral steroid use in the past year (see Table 3.2). The 
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three categories include ‘Well controlled,’ ‘Not well controlled,’ and ‘Very poorly controlled.’ 

Children with ‘Well controlled’ asthma were not eligible to participate in the study; therefore, at 

baseline, children fell into the ‘Not well controlled’ or ‘Very poorly controlled’ categories. 

Asthma control was dummy-coded with ‘Very poorly controlled’ entered into the model and 

‘Not well controlled’ serving as the reference category.  

Sociodemographic characteristics. Extensive demographic data were collected at 

baseline about the child and caregiver. Child demographic data included age in years and gender. 

Caregiver data included age, gender, relationship to the child (‘Birth Mother,’ ‘Stepmother,’ 

‘Grandmother,’ ‘Legal Guardian,’ ‘Aunt,’ ‘Birth Father,’ or ‘Other’), marital status ( ‘Married,’ 

‘Single,’ ‘Divorced,’ ‘Widowed,’ or ‘Other’), employment status ( ‘Yes’ or ‘No’), education level 

(‘High school graduate’ or ‘Did not graduate high school’), and annual household income (< 

$10,000; $10,000-19,999; $20,000-29,999; $30,000-$39,999; ≥ $40,000; and 

‘Missing/Refused’).  

Child asthma severity was determined at baseline according to the NAEPP-EPR3 (2007) 

guidelines and included the number of symptom days over the past 14 days, the number of 

symptom nights over the past 30 nights, the number of days of short-acting beta-agonist (SABA) 

use over the past 14 days, and activity limitation over the past two weeks. Asthma severity 

includes four categories: 1) intermittent; 2) mild, persistent; 3) moderate, persistent; and 4) 

severe, persistent. Only children with mild, moderate, and severe persistent asthma were 

included for participation in the study. 
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Table 3.1  

MARS Item Descriptions, Frequencies, Percentages, and Missing Data (N =207) 
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Figure 3.1  

Caregiver-reported Child Medication (ICS) Adherence Algorithm 
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Table 3.2 

Asthma Express Asthma Control Algorithm based on NAEPP-EPR3 (2007) Guidelines 

 

Note. ED = Emergency Department; OCS = oral corticosteroid. Adapted from “Asthma Express: Bridging the 
Emergency to Primary Care in Underserved Children” by A. Butz (PI), 2013, Identification No. NCT01981564.  

 

Data Analysis  

 I conducted Confirmatory Factor Analysis (CFA) using Mplus, version 8 (Muthen & 

Muthen, 2017) to evaluate the factor structure of the MARS and assess its appropriateness in a 

population of caregivers of low-income, urban, African American children with uncontrolled 

asthma. Based on Kline's (2016) guidelines regarding Likert-scales with five or fewer categories, 

I used the mean- and variance-adjusted weighted least squares (WLSMV) estimator for ordered 

categorical data. I also evaluated multiple fit indices including: Chi-square Test of Model Fit 

(�2), Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), and 
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Tucker-Lewis Index (TLI), and Weighted Root Mean Square Residual (WRMR) (DiStefano, 

Liu, Jiang, & Shi, 2018; Kline, 2016). I used the following cutoff values to define acceptable fit: 

non-statistically significant �2 (p ≥  0.05); RMSEA ≤  0.06; CFI ≥ 0.95; and TLI ≥  0.95; and 

WRMR < 1.0 (Byrne, 2011; DiStefano et al., 2018). Lastly, I examined the significance and 

magnitude of factor loadings using Kline's (2016) benchmark that factor loadings ≥ 0.70 are 

considered an acceptable indicator that the item adequately represents the underlying construct.  

 In order to evaluate the construct validity of the MARS, I extracted factor scores for the 

MARS in Mplus and ran a regression analysis in SPSS version 21.0 (IBM Corp., 2012) using the 

factor scores as the dependent variable and the following variables as predictors: child asthma 

control, caregiver perception of child asthma control, AMR, and caregiver-reported inhaled 

steroid adherence. Mplus uses a refined, regression method to create factor scores (DiStefano et 

al., 2009). This method predicts the location of each individual on the factor (i.e., adherence as 

measured by the MARS) and allows for the incorporation of factor information as part of a 

regression analysis (DiStefano et al., 2009)  

Results 

 

Sample Characteristics 

 The sample was comprised of 207 African American children and their caregivers. A 

majority (65%) of the children in the sample were male and the mean child age was 6.3 years 

(SD = 2.7 years). Almost all caregivers were female (97%) and the biological mother (92.8%) of 

the child with asthma. Of the six male caregivers, five were the biological father and one was a 

legal guardian. Caregivers had a mean age of 31.5 years (SD = 7.6) and ranged in age from 18 to 

62 years. Just over half of the caregivers (55.3%) were employed and almost a third (27.4%) had 

an annual household income that was less than $10,000. In terms of asthma morbidity, almost a 
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third of the children (27.9%) had severe, persistent asthma. Children had an average of nearly six 

days with asthma symptoms in the past two weeks and an average of seven symptoms nights in 

the past four weeks. Based on established guidelines (NAEPP-EPR3, 2007) over half of the 

children (55.3%) had asthma that was very poorly controlled and the remaining were categorized 

as having asthma that was not well controlled. At the same time, 57.7% of caregivers perceived 

that their child’s asthma was controlled in the past four weeks. The AMR could not be calculated 

for 24 children in the sample because these children did not have any asthma medications on 

record at any area pharmacy that the caregiver had identified using in the past year. For the 

remaining 184 children with complete pharmacy records, the mean AMR was 0.43 (SD = 0.26). 

Over 50% of the sample had an AMR below 0.50, indicating low controller medication use 

based on the cutoff (Schatz et al., 2006); however, 56.3% of caregivers reported that their child 

was adherent with inhaled steroid medication use. Table 3.3 presents full sample characteristics, 

asthma morbidity and medication usage data.  

Data Screening 

 Prior to CFA, I examined item frequencies and missing data for the MARS using SPSS 

version 21.0 (IBM Corp., 2012). Overall, the data indicated high levels of adherence among the 

participants. As shown in Table 2.1, five (Never) was the most frequent response on all items, 

with at least 50% of caregivers choosing this response on all items. By item, the participants who 

responded with a five ranged from 50.5% on Item 1 and Item 2 to 83.7% on Item 5. In contrast, 

very few participants selected one (Very often) or two (Often), yielding several cell sizes of ten 

or fewer. Missing data were minimal, ranging from 1% to 1.9% per item (Table 3.1). The 

WLSMV estimator in Mplus, version 8 handles missing data using a model-based imputation 

method that assumes that data are missing completely at random (Muthen & Muthen, 2017). 
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Given the skewed distribution of the responses, the categories were collapsed and the data 

recoded into a three-point Likert scale. I combined response options one (Very often) and two 

(Often), as well as four (Rarely) and five (Never), which yielded the three categories that best 

approximated a normal distribution.  

CFA and Construct Validity 

 A five-item one-factor model was tested and assessed using the previously described fit 

indices. This model demonstrated marginal fit to the data. With the exception of a statistically 

significant chi-square test and a RMSEA value that was above the ≤ 0.6 cutoff, the fit indices 

indicated acceptable fit: �2 (5) = 31.71, p < 0.001; RMSEA ≤ .161; CFI = 0.986; TLI = 0.971; 

and WRMR = 0.979. Factor loadings were all statistically significant at p < 0.001 and ranged 

from 0.591 to 1.00 (Table 3.4). No modification indices > 10 were suggested by Mplus. 

Cronbach’s � was 0.75. As presented in Table 3.5, the regression analysis indicated that 

caregivers who reported controller medication adherence had higher scores on the MARS (B = 

0.27, p = .024). Level of asthma control, caregiver perception of asthma control, and AMR were 

not statistically significant predictors of medication adherence measured by the MARS (Table 

3.5).  
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Table 3.3  

Participant Demographics, Asthma Morbidity, and Medication Adherence (N = 207) 

 

Note. +N(%). HS = High School. AMR = Asthma Medication Ratio. MARS = Medication Adherence Report Scale. 
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Table 3.4  

Factor Loadings for Final Model 
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Table 3.5 

Predictors of Medication Adherence (MARS) 

 

Note. N=208. CI=confidence interval. AMR = Asthma Medication Ratio.  
*p<.05. 

 

Discussion 

 This is the first known study to evaluate the psychometric properties of the MARS in a 

sample of low-income, urban, African American children with uncontrolled asthma and their 

caregivers. CFA resulted in a one-factor solution that demonstrated marginal fit. Construct 

validity analysis revealed that the MARS was significantly associated with another caregiver-

reported measure of medication adherence (i.e., inhaled steroid medication adherence), but not 

with AMR, which was based on objective pharmacy data. These results are congruent with a 

well-developed body of literature indicating that self-reported adherence is inconsistently related 

to more objective measures of adherence, such as electronic monitoring or pharmacy data, 

among adults or children with chronic illness (Garfield et al., 2011; Stirratt et al., 2015). Several 

studies have examined the relationship between parent-reported adherence (using MARS or 

other measures) and objective measures of adherence (including AMR) in children with asthma 
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and failed to find a statistically significant relationship (Arnold et al., 2018; Garcia-Marcos et al., 

2016; Jochmann et al., 2017) 

 In addition to a lack of congruence with the AMR, MARS scores were not associated 

with asthma control, a known outcome of medication adherence (Schatz, 2012; Suissa et al., 

2000), or with caregiver perception of the child’s asthma control. It is possible caregivers do not 

make the link between medication adherence and asthma control due to lack of knowledge about 

how asthma medications work (Yoos et al., 2003) or because they conceptualize adherence 

and/or control in a way that diverges from the national guidelines. Mansour et al. (2000) 

conducted focus groups with 40 parents of urban, African American children aged five to 12 

years, (55% had moderate to severe asthma), which revealed that parents did not administer 

asthma medication as prescribed because they did not equate medication use with prevention of 

asthma symptoms. In another qualitative analysis, Bokhour et al. (2008) examined the 

relationship between asthma medication adherence and explanatory models of asthma among 37 

parents (17 African American) of children aged five to 12 years with persistent asthma. They 

found that the parents of children who were unintentionally nonadherent (i.e., not taking 

medication as prescribed and unaware) and intentionally nonadherent (i.e., intentionally not 

taking controller medication as prescribed and aware) conceptualized the child’s asthma as an 

acute, episodic illness rather than a chronic one. Although the importance of eliciting parent 

health beliefs and explanatory models of adherence and control have long been recommended to 

build a shared clinical reality that may facilitate and enhance parent administration of asthma 

medications as prescribed (Kleinman, 1980; Rosenstock et al., 1988), findings from this study 

suggest that profound gaps persist.  
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 Although none of the children in the sample had well controlled asthma according to the 

national guidelines, 57.7% of mothers reported that they believed their child’s asthma to be 

controlled in the past four weeks. A similar proportion of mothers (56.3%) reported their 

children were adherent to an inhaled steroid medication, and MARS scores indicated very high 

levels of adherence (M = 21.88). Other studies have similarly found that parents overestimate 

both asthma control and controller medication use (Margolis et al., 2019; Smith et al., 2008). The 

positive skew of the MARS items further points to caregiver overestimation of adherence and 

suggests a ceiling effect that makes it difficult to discern differences between caregivers with 

high scores. A positive skew has been reported in several other studies that used the MARS 

among caregivers of children with asthma (Butz et al., 2012; Garcia-Marcos et al., 2016; 

Jochmann et al., 2017). Specifically,  among low-income, urban, African American children with 

asthma Butz et al. (2012), found that 80% of caregivers had a score above 20 on the MARS.  

The discordance between asthma control and caregiver-reported adherence measured by 

the MARS is consistent with, and further highlights, the known methodological problems with 

measuring adherence via self-report, including memory bias and social desirability bias (Al-

Hassany et al., 2019; Desai & Oppenheimer, 2011; Osterberg & Blaschke, 2005; Stirratt et al., 

2015). Indeed, memory bias, also referred to as recall bias, threatens the validity of self-report 

measures such as the MARS (Al-Hassany et al., 2019; Engel & Schutt, 2017). Social desirability 

has been identified as one of the largest threats to the accuracy of self-report adherence measures 

and occurs when individuals inflate their level of adherence in order to avoid disappointing their 

health care provider (Al-Hassany et al., 2019; Lam & Fresco, 2015; Stirratt et al., 2015).  

 The high levels of asthma morbidity (e.g., day symptoms, night symptoms) among the 

children in this sample despite high levels of caregiver-reported adherence on the MARS 
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indicate that the caregiver perception of adherence may diverge from how adherence is 

conceptualized in the national guidelines. The NAEPP-EPR3 (2007) guidelines emphasize 

correct, daily use of long-term controller medications to prevent symptoms. Given that the 

language of the MARS is vague and does not specify asthma medication type (i.e., controller, 

rescue, or even oral steroid), it is possible that caregivers were reflecting on their child’s use of 

short-acting rescue medication rather than long-term controller medication when responding to 

the MARS. Previous studies have shown that African American children, particularly those from 

low-income families, may rely on rescue medication (Crocker et al., 2009; Kub et al., 2009) and 

utilize a reactive rather than preventive approach to asthma management (Bokhour et al., 2008; 

Butz et al., 2015; Margolis et al., 2019). 

 The results of this analysis have additional implications for both research and practice. 

The MARS, especially if used alone, is likely not the best option for assessing medication 

adherence in research with caregivers of low-income, urban, African American children with 

uncontrolled asthma. Because each form of adherence measurement (i.e., self-report, electronic 

monitoring, pharmacy refill data) has advantages and disadvantages, Al-Hassany et al. (2019) 

suggest that a combination of different methods may provide the most accurate information in a 

research setting. In a clinical setting, health care providers need to quickly assess and monitor 

medication adherence at every visit (NAEPP-EPR3, 2007; Drotar & Bonner, 2009; Klok et al., 

2014). Only a very small proportion of individuals with a chronic health condition—

approximately one out of six—achieves near perfect adherence to a medication regimen 

(Osterberg & Blaschke, 2005). Having a nonjudgmental conversation with the child and family 

that normalizes nonadherence and addresses specific barriers to adherence may be more useful 

than administering the MARS, especially given that studies have documented that even just 
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talking about medication adherence and asking for input from the family can lead to improved 

adherence (Sleath et al., 2012; Stingone & Claudio, 2009).   

 There are several frameworks that may be helpful in guiding clinicians in thinking about 

medication adherence and how to talk about it with the families of low-income, urban, African 

American children with uncontrolled asthma. Bokhour et al. (2008) identified three different 

patterns of medication nonadherence in a qualitative study of parents of children (five to 12 

years) with persistent asthma: (1) unintentional (i.e., parents believed they were following 

treatment recommendations); (2) unplanned (i.e., parents planned to give controller medication 

but could not for some reason); and (3) intentional (i.e., parents purposefully did not give the 

medication). Clearly, these three patterns of nonadherence need to be addressed differently. 

Vrijens et al. (2012) discussed phases of medication adherence including initiation (starting the 

medication), implementation (consistently taking the mediation over time), and discontinuation 

(stopping the medication). Clinicians should be aware of these phases and patterns when 

assessing the child and caregiver so they can collaborate with the family to tailor interventions 

based on the family’s specific needs and concerns.  

 Social workers are well-positioned to guide medication adherence conversations with 

children and caregivers as members of an interdisciplinary health care team and through their use 

of the strengths perspective (Saleeby, 1996) and the principles of family-centered care (FCC; 

Kuo et al., 2012). The strengths perspective is a hallmark of the social work profession (Saleeby, 

1996), while FCC is considered the standard of pediatric health care (Kuo et al., 2012). Both the 

strengths perspective and FCC emphasize (a) building a relationship with the family that is based 

on collaboration, trust, and shared power; (b) recognizing the family as the expert on their own 

health needs; (c) identifying and promoting the family’s strengths; and (d) empowering the 
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family to address their own health needs, drawing on their internal and external resources to do 

so (Craig et al., 2015; Kuo et al., 2012; Miley et al., 2014; Saleeby, 1996). Working from the 

strengths perspective and the principles of FCC, the social worker can elicit caregiver health 

beliefs about medication adherence, identify the specific patterns of nonadherence associated 

with those health beliefs (Bokhour et al., 2008), and collaborate with the caregiver and the 

physician to address those patterns in order to optimize medication adherence.   

 Finally, it is critical for the clinician to understand that medication adherence exists 

within a socioecological context (Drotar & Bonner, 2009; Evans-Agnew, 2011; Modi et al., 

2012). Individual, family, community/environment, health care system, and sociocultural factors 

influence the child and caregiver’s capacity and/or willingness to use long-term controller 

medication on a daily basis. A number of barriers to medication adherence and risk factors for 

nonadherence have been previously identified among low-income, urban, African American 

children with asthma, including maternal depressive symptoms (Bartlett et al., 2004; Bauman et 

al., 2002; Margolis et al., in press), lack of access to specialty care (Butz et al., 2017), 

inconsistent family asthma management routines (Fiese, Wamboldt, & Anbar, 2005; Fiese & 

Everhart, 2006; Smith et al., 2008) and parent concern about competing household priorities 

(Smith et al., 2008), especially in the context of limited economic resources and trauma related to 

community violence exposure (Bellin et al., 2014; Bellin, Collins, et al., 2017; Smith et al., 

2008). It is important for health care providers to assess and monitor these specific areas as well 

given their relationship with adherence. Social workers can play an important role in these 

assessments given their person-in-environment perspective, which “emphasizes the need to view 

the interdependence and mutual influence of people and their social and physical environments” 

(Coady & Lehmann, 2016, p. 5). This perspective also acknowledges the link between individual 
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problems, such as medication nonadherence, and social problems that exist at other ecological 

levels (e.g., community, health care system), such as poverty or lack of access to specialty care. 

Social workers can advocate for low-income, urban, African American children with asthma by 

sharing this systems knowledge with other health care providers and by linking children and 

caregivers to appropriate community resources (Craig et al., 2015; Peterson et al., 2018).  

 While the aforementioned risk factors are primarily on the individual, family, 

community, and health care systems levels, they occur within, and are heavily influenced by, the 

larger sociocultural context of structural inequity and institutional racism (Bryant-Stephens, 

2009; Canino et al., 2009; Evans-Agnew, 2011; Williams, 1999). It is critical that health care 

providers be aware of and attend to these macro levels forces and the influence they have on 

clinical encounters at the individual and family level. Cultural and communication differences 

between African American families and health care providers (many of whom are not African 

American) are known barriers to effective communication and the development of strong parent-

provider partnerships (Bryant-Stephens, 2009; Diette & Rand, 2007). Stereotypes about African 

Americans and implicit bias on the part of health care providers contribute to impaired patient-

provider communication and relationships and have been directly linked to lower rates of 

controller medication prescriptions and reduced emphasis on preventive education (Canino et al., 

2009; Diette & Rand, 2007). Therefore, it is imperative that health care providers examine their 

own racial biases (both intentional and unintentional) and learn the evidence-based strategies and 

skills necessary to prevent those biases from continuing to have a negative impact on the health 

of low-income, urban, African American children with asthma and their families (Burgess et al., 

2007). 
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Limitations 

 This study has limitations. Because I used baseline data, I could not evaluate the test re-

test reliability of the MARS, nor could I evaluate the stability of the factor structure of the 

MARS over time. The results of the analysis are specific to low-income, urban, African 

American children with poorly controlled asthma and their caregivers and may not be 

generalizable to other populations of children with asthma and their caregivers. Children who 

were in foster care or whose parents did not have a working phone were not included in the 

study. These children may be even more vulnerable and future studies should investigate how to 

improve asthma management in this group. Eligibility requirements of the Asthma Express RCT 

also resulted in an exclusive sample of children with uncontrolled (vs. well controlled) asthma at 

baseline. Indeed, at baseline, children fell into the categories of “not well controlled” or “very 

poorly controlled” whereas by 12 months follow-up, some children were categorized as having 

“well controlled” asthma. It is possible that lack of variance in the measure of asthma control at 

baseline (i.e., restriction of range; Shadish et al., 2001) could have contributed to the absence of 

a significant association with the MARS. Additionally, common method bias (Podsakoff et al., 

2003) may explain the statistically significant relationship between the MARS and caregiver-

reported inhaled steroid (i.e., controller medication) adherence. Finally, the AMR could not be 

calculated for 11.5% (24/208) children in the sample because these children did not have any 

asthma medications (long-term controller or rescue medication) on record at any area pharmacy 

identified by the parent. Given that persistent and uncontrolled asthma were inclusion criteria for 

the RCT, these 24 children should have had at least one prescription asthma medication. It is not 

possible to know if these children had never been prescribed asthma medication or had a 

prescription which had not been filled. Further investigation into this group is warranted.  
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 In summary, the results of this study highlight that a five-item one factor MARS 

demonstrated marginal fit in CFA and may not correspond to objective measures of asthma 

medication adherence or asthma control as indicated by the regression analysis. Furthermore, the 

high levels of asthma morbidity among the children in this sample despite high scores on the 

MARS reflect the possibility of discordance between parental health beliefs and explanatory 

models regarding asthma medication adherence and control and the NAEPP-EPR3 (2007) 

national guidelines. Health care providers need to engage in consistent, non-judgmental 

communication with children and parents about asthma medication, making sure to attend to 

specific individual, family, community/environment, health care system, and sociocultural 

factors that influence medication adherence in this population. Through communication and 

developing a shared understand of medication adherence, health care providers have the 

opportunity to facilitate better medication adherence and reduce asthma morbidity among low-

income, urban, African American children with asthma.  
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Chapter 4: Relationship Between Caregiver Social Support, Depressive Symptoms, and 

Child Asthma Outcomes in Low-Income, Urban, African American Families: Is Social 

Support a Resource or Protective Factor?1 

 

Abstract 

Objective: Caregiver social support may mitigate the negative effects of maternal depressive 

symptoms on medication adherence and asthma control in low-income, urban, African American 

children with asthma or it may facilitate better outcomes whether or not the caregiver has 

depressive symptoms. The purpose of this study was to test the these relationships in a sample of 

low-income, urban, African American children with uncontrolled asthma and their caregivers.  

Method: I estimated generalized estimating equations and ordered logistic regression models 

using longitudinal data from a randomized clinical trial assessing the efficacy of an 

environmental control educational intervention to evaluate the relationship between caregiver 

social support (MOS-SSS), depressive symptoms (CES-D) and two asthma outcomes: (a) 

medication adherence (Asthma Medication Ratio), and (b) asthma control based on the national 

guidelines.  

Results: At baseline, 45.7% of the children had very poorly controlled asthma. The Mean MOS-

SSS score was 76.75 ± 17.08 at baseline. Nearly a third of caregivers (97% female) had 

clinically significant depressive symptoms at each data collection point. Social support did not 

have an effect on either outcome, nor did it moderate the relationship with depressive symptoms. 

Medication adherence and asthma control improved over time. Caregiver depressive symptoms 

                                                 
1 Margolis, Rachel H.F. Manuscript in preparation. 
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predicted decreased medication adherence. Severe and moderate baseline asthma, very low 

income, and season (fall) predicted poorer asthma control. 

Conclusions: Clinicians need to understand the social context of children with asthma, including 

the impact of structural inequities on child asthma morbidity. Maternal depressive symptoms are 

modifiable and should be targeted in interventions to improve asthma outcomes. 

Introduction 

 Asthma is one of the most common child health conditions in the United States, but 

asthma prevalence and morbidity are not evenly distributed throughout the population. The 

burden of asthma is greatest among low-income, African American children living in urban 

environments. Not only is asthma more prevalent among this population (Centers for Disease 

Control [CDC], 2019a; Coleman et al., 2019; Dutmer et al., 2018; Stempel et al., 2019), but low-

income, urban, African American children have higher rates of uncontrolled asthma (CDC, 

2019b), more frequent missed school days due to asthma (Hsu et al., 2016), higher health care 

utilization rates for asthma (Zahran et al., 2018), and are more likely to die from the disease 

(Arroyo et al., 2018) than their economically advantaged, non-Hispanic, white peers with 

asthma.  

 The impact of asthma among low-income, urban, African American children extends to 

parents and caregivers who bear ultimate responsibility for disease self-management, a process 

defined in The National Asthma Education and Prevention Program Expert Panel Report 3 

(NAEPP-EPR3; 2007) and which includes symptom monitoring, trigger avoidance, 

implementation of home environmental controls (i.e., eliminating exposure to secondhand 

smoke, mold, dust-mites, cockroaches, rodents, and other environmental allergens), and 

medication adherence. Medication adherence—including daily use of long-term controller 
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medications (i.e., preventive medication)—is critical for asthma self-management due to its 

relationship with better asthma control and reduced asthma mortality (Desai & Oppenheimer, 

2011; Engelkes et al., 2015; NAEPP-EPR3, 2007; Rand et al., 2012; Schatz, 2012; Suissa et al., 

2000).  

Risk and Resilience Framework  

 The literature has extensively documented the many interconnected child, family, 

community, environmental, health care system, and sociocultural (e.g., structural inequalities due 

to race) risk factors that contribute to the higher prevalence of asthma among low-income, 

African American children, poorer management of the disease, and higher levels of asthma-

related morbidity and mortality compared to non-Hispanic, white children with asthma (Coleman 

et al., 2019; Evans-Agnew, 2011; Stempel et al., 2019; Williams et al., 2009). However, it was 

not until 2004 that Koinis-Mitchell and colleagues examined resource factors (i.e., conditions 

that facilitate positive outcomes whether or not the individual is at-risk) and protective factors 

(i.e., conditions that buffer against risk exposure) for asthma management among low-income, 

urban, racial minority children with asthma. In their conceptual paper and exploratory study, the 

authors developed a model of risk and resilience for urban children with asthma from low-

income families (Koinis-Mitchell et al. 2004). Drawing on the work of Masten et al. (1990), 

Koinis-Mitchell et al. (2004) define resilience as “an internal status of well-being, effective 

functioning in the social and physical environment, or both” (p.276) in the face of adversity. 

Within a risk and resilience framework, a risk factor is identified when the particular “status or 

condition is associated with higher probability of an undesirable outcome in the future” (Koinis-

Mitchell et al., 2004, p.276). Protective factors facilitate resilience by buffering risk exposure, 
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while a resource factor facilitates positive outcomes whether or not an individual is at-risk for 

poor outcomes (Koinis-Mitchell et al., 2004).  

 Among low-income, urban, African American children with asthma, maternal depressive 

symptoms have been identified as a risk factor for poor asthma management and increased 

asthma morbidity (Stempel et al., 2019; Wood et al., 2018). Caregiver social support has been 

proposed to serve as a protective factor for asthma management and control, mitigating the 

negative effects of maternal depressive symptoms (Wade, 2000). Caregiver social support may 

also serve as a resource factor, facilitating better asthma management whether or not the 

caregiver has depressive symptoms (Clawson et al., 2016; Gustafson et al., 2012; Krieger et al., 

2009). Figure 4.1 illustrates the risk and resilience conceptual model for the study. 

Figure 4.1  

Conceptual Model 

 

 Risk factor: Maternal depressive symptoms. Maternal depressive symptoms are a 

prominent—and potentially modifiable—risk factor for poor asthma management and associated 

asthma morbidity among low-income, urban, African American children with asthma (Stempel 

et al., 2019; Wood et al., 2018). Within this population, between 30-50% of mothers have 
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clinically significant symptoms of depression that persist over time (Bartlett et al., 2001, 2004; 

Kub et al., 2018; Manuel, Martinson, Bledsoe-Mansori, & Bellamy, 2012; Margolis et al., in 

press; Sampson, Parker, Cheezum, Lewis, O’Toole, Zuniga, et al., 2013). These rates are 

substantially higher than the national population data for African American women (11%; Brody 

et al., 2018), although they are consistent with rates among low-income, urban, African 

American mothers of young children (Manual et al., 2012; Siefert et al., 2007). Symptoms of 

depression include compromised memory, lack of concentration, inability to complete tasks, 

anhedonia, fatigue, irritability, and sadness, which contribute to impaired cognitive and 

psychosocial functioning (Brody et al., 2018; Wood et al., 2018). It is therefore not surprising 

that symptoms of depression in mothers of urban, low-income, African American children with 

asthma have been associated with impaired asthma management, including higher frequency of 

unscheduled (i.e., urgent or emergency) child asthma health care visits (Bartlett et al., 2001; 

Brown et al., 2006) and inconsistent adherence to child asthma medication regimens (Bartlett et 

al., 2004; Bauman et al., 2002; Margolis et al., in press; Wood et al., 2018). While other risks 

factors associated with suboptimal asthma management and control are entrenched structural 

factors (e.g., poverty, residential segregation; Evans-Agnew, 2011; Williams et al., 2009), 

maternal depressive symptoms are potentially modifiable through interventions at the clinical 

level and thus merit further investigation (Brown et al., 2008).   

 Resource and protective factors: Social support. Cohen (2004) defines social support 

as “a social network’s provision of psychological and material resources intended to benefit an 

individual’s ability to cope with stress” (p. 676). Social support has also been defined as 

“functions performed for the individual by significant (i.e., primary) others” (Thoits, 2011, 

p.146). In other words, social support can be thought of as the functions provided by social 
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relationships, which include expressions of empathy and understanding (i.e., emotional support), 

expressions of love and affection (i.e., affectionate support), provision of material resources (i.e., 

tangible or instrumental support), provision of advice and guidance (i.e., informational support), 

and positive social interactions (i.e., a sense of belonging) (Holt-Lunstead & Uchino, 2015; 

Sherbourne & Stewart, 1991). Furthermore, functional social support is typically understood in 

terms of perception; that is, the critical factor in social support is not the actual provision of aid 

itself but rather the individual’s perception that at least one other person will be available to 

provide appropriate aid (Cohen, 2004; Holt-Lunstead & Uchino, 2015; Thoits, 2011). Social 

support can be either informal or formal. Informal social support is that which is provided by an 

individual’s friends and family members, while formal social support is that which is provided 

by social workers, nurses, or other professionals (Guidry et al., 1997). Finally, according to the 

optimal matching model proposed by Cutrona & Russell (1990) social support is most effective 

when it is tailored to meet the needs imposed by a specific source of stress.  

 Theoretically and empirically, social support has both a direct effect (i.e., serves as a 

resource factor) and a stress-buffering effect (i.e., serves as a protective factor) on psychological 

and physical health across diverse health populations (Cohen & Wills, 1985; Cohen, 2004; Holt-

Lunstead & Uchino, 2015; Thoits, 2011; Uchino, 2006). Social support is also associated with 

improved psychological health—including fewer symptoms of depression—among low-income, 

African American mothers (Siefert et al., 2007), low-income, urban mothers of young children 

(Manuel et al., 2012), and mothers of children with chronic health conditions (including asthma; 

Dewey & Crawford, 2007; Horton & Wallander, 2001). Specifically, among caregivers of low-

income, urban, racial minority children with poorly controlled asthma, higher levels of social 

support have been linked to less depressive symptomology (Kub et al., 2018). In light of the 
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detrimental effects of caregiver depressive symptoms on asthma management (e.g., medication 

adherence)—and ultimately asthma control—it has been proposed that social support may serve 

as a protective factor (i.e. a condition that buffers against risk exposure) for asthma management 

and asthma control in low-income, urban, African American children (Wade, 2000). However, 

this relationship has not been evaluated empirically. 

 Several studies have identified caregiver social support as a potential resource factor for 

child asthma outcomes in low-income and racial minority children with asthma (Clawson et al., 

2016; Gustafson et al., 2012; Krieger et al., 2009). Specifically, social support was observed to 

have a direct effect on reduced symptom frequency, decreased functional morbidity, and better 

asthma control (Clawson et al., 2016; Gustafson et al., 2012; Krieger et al., 2009). Krieger et al. 

(2009) observed that in a sample of 309 low-income and racial minority children with poorly 

controlled asthma, those families who received in-home services from a community health 

worker (i.e., formal social support) had 24.4 more symptom-free days per year compared to those 

in the control group (B = 0.94, 95% CI = 0.02-1.86, p = .046). Gustafson (2012) investigated the 

direct effects of a formal social support on child asthma control and symptom-free days in the 

context of evaluating the efficacy of the Comprehensive Health Enhancement Support System 

and case management (CHESS+CM) intervention in a sample of 301 children ages four to 12 

years with poorly controlled asthma and their parents. Over half of the sample was African 

American and received Medicaid. The analysis showed that the intervention group had better 

asthma control on the Asthma Control Questionnaire (d = -0.31, 95% CI -0.56- -0.06, p = .01); 

however, there was no statistically significant difference between the intervention and control 

groups on symptom-free days (d = 0.18, 95% CI -0.88-1.60, p = 1.00). Finally, Clawson et al. 

(2016) examined the direct effect of informal social support to caregivers on child asthma 
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functional morbidity (AFM) in children over time among a sample of 341 impoverished 

caregivers (24% of whom were African American) who were participating in a smoking 

cessation/asthma intervention. The authors found that caregivers with higher baseline self-esteem 

social support (i.e., higher levels of positive feedback from others) had children with lower 

baseline AFM and fewer increases in AFM over time (� = -.71, SE = .32, p = .03).  

While Krieger et al. (2009), Gustafson et al. (2012), and Clawson et al. (2016) found a 

statistically significant direct effect of caregiver social support on child asthma outcomes, two 

other studies yielded contrasting results (Sharp et al., 2009; Weil et al., 1999). Weil et al. (1999) 

found that informal caregiver social support did not have a direct effect on wheeze (	 = -.05, p > 

.05), functional status (	 = .02, p >.05), or unscheduled asthma visits (ρ = -.01, p > .05) in a 

longitudinal study of 1528 predominately low-income and African American urban children ages 

4 to 9 years with asthma. In 2011, Sharp et al. observed that the relationship between caregiver 

social support and asthma control level was not statistically significant (OR = 1.34, 95% CI = 

0.78-2.31, p > .05) in a sample of 294 predominately low-income and racial minority urban 

children aged eight to 14 years with asthma.  

The divergent results found by Weil et al. (1999) and Sharp et al. (2011) may be 

attributed to differences in how social support was measured. Indeed, while these two studies 

evaluated the direct effects of disease-related social support (i.e., support specifically related to 

caring for a child with asthma), Clawson et al. (2016) used Cohen et al.'s (1985) Interpersonal 

Support Evaluation List, a general measure of social support, to assess caregiver social support. 

In contrast to all three aforementioned studies, the studies by Krieger et al. (2009) and Gustafson 

et al. (2012) were randomized clinical trials (RCTs) where the intervention itself was the source 

of formal social support. The likely impact of measurement differences notwithstanding, these 
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conflicting findings highlight the need for further investigation of caregiver social support as a 

resource factor for child asthma outcomes among low-income, urban, African American children 

with asthma.  

In summary, there is limited empirical evidence for caregiver social support as a resource 

factor for asthma outcomes for low-income, urban, African American children (Clawson et al., 

2016; Gustafson et al., 2012; Krieger et al., 2009). Additionally, researchers have yet to examine 

caregiver social support as a protective factor for low-income, urban, African American children 

with poorly controlled asthma, despite theoretical support for this hypothesis and empirical 

evidence that social support is associated with fewer symptoms of depression among caregivers 

of low-income, urban, racial minority children with asthma (Wade, 2000; Wood et al., 2018). To 

address these gaps in the asthma literature, this analysis utilizes a risk and resilience framework 

to examine caregiver perceived social support (both formal and informal) as a resource factor or 

a protective factor on child asthma outcomes (i.e., medication adherence and asthma control) 

within a sample of low-income, urban, African American children with high-risk asthma. This 

paper aims to answer the following four research questions:  

RQ1: Does caregiver social support as a resource factor have a direct effect over time on 

asthma medication adherence?  

RQ2: Does caregiver social support as a protective factor moderate the relationship 

between caregiver depressive symptomology and asthma medication adherence over time? 

RQ3: Does caregiver social support as a resource factor have a direct effect over time on 

asthma control? 

RQ4: Does caregiver social support as a protective factor moderate the relationship 

between caregiver depressive symptomology and asthma control over time? 
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Method 

Data Source 

 This paper utilized data from a completed randomized clinical trial (RCT) evaluating the 

efficacy of the Asthma Express Environmental Control Educational Intervention for children 

with high-risk asthma and frequent ED visits (Butz et al., 2019). I restricted the analysis to the 

208 African American children in the sample. Caregivers of children with more than two asthma 

ED visits or one hospitalization within the past 12 months were recruited from two large urban 

hospitals during a pediatric ED visit for treatment of an acute asthma exacerbation. Children 

were eligible if they (a) were between the ages of three and 12 years; (b) had physician-

diagnosed persistent and uncontrolled asthma based on the current NAEPP-EPR3 (2007) 

guidelines; (c) had at least two ED asthma visits or at least one hospitalization for asthma during 

the past 12 months; and (d) lived in the Baltimore metropolitan area. Children were ineligible if 

they had a significant non-asthma respiratory condition (i.e., cystic fibrosis), were in foster care, 

or did not have a working phone. Written informed consent was obtained from each child’s 

caregiver prior to participation in the study. In addition, verbal assent from children older than 

eight years of age was obtained. Both the Johns Hopkins Medical Center and the University of 

Maryland, Baltimore Institutional Review Boards approved the Asthma Express RCT. See Butz 

et al. (2019) for more detailed information about the data source. 

Data Collection 

 Families were enrolled on a rolling basis between August 2013 and February 2016 and 

followed for 12 months. At baseline, each caregiver completed a survey with key 

sociodemographic and health information as well as self-report measures of child asthma 

medication adherence, caregiver depressive symptoms, and caregiver’s perceived level of social 

support. The caregivers of all eligible children were approached and screened for study 
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participation. As reported by Butz et al. (2019), a total of 554 children were screened, and 215 

caregivers declined to participate. In addition, 117 children were ineligible because they did not 

reside in the metropolitan area, did not have a working phone, or had fewer than two ED visits in 

the 12 months. Ultimately, 222 children/caregiver dyads were enrolled in the study and 

randomized to either the Asthma Express Intervention or the Attention Control. Participants in 

the Asthma Express study were followed for 12 months, and data were collected at three time 

points: baseline (T1), 6 months (T2), and 12 months (T3). See Butz et al. (2019) for more details 

regarding data collection.  

Intervention  

 The participants randomized to the Asthma Express Intervention group received a follow-

up visit with a pediatric nurse practitioner in the ED within seven days of enrollment to evaluate 

asthma symptoms, provide education on guidelines-based controller and rescue medication use, 

and review allergen lab results (Butz et al., 2019). In addition, the intervention group received 

two home visits during which a home visiting nurse trained in integrated pest management 

provided environmental control education and remediation based on the child’s allergy testing 

results, as well as a brief motivational interview to instigate a total ban of smoking in the home. 

The Attention Control group also received in-home services, including standard asthma 

education during three home visits from a community home visiting nurse, within seven to 14 

days of enrollment. See Butz et al. (2019) for more detailed information about the intervention.   

Measures 

 In this section I describe how each of the variables I used in the analysis were defined 

and measured. 
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 Dependent variables. Medication adherence and asthma control were the dependent 

variables of interest in my analysis and are described below.  

 Medication adherence. Caregivers were asked at baseline to identify any and all 

pharmacies they had “used in the past or are currently using to fill your child’s prescriptions.” 

An asthma medication ratio (AMR) was then calculated by obtaining pharmacy dispensing 

records from those pharmacies and dividing the number of controller medication fills by the total 

asthma medication fills (i.e., controller medication and rescue medication) during the past 12 

months, as described by (Butz et al., 2017). An AMR ≥ 0.50 has been associated with decreased 

asthma morbidity, including better asthma control, less severe asthma symptoms, better quality 

of life, and fewer hospitalizations and ED visits in adults and children with asthma (Andrews et 

al., 2013; Beck et al., 2015; Schatz et al., 2006). I used the AMR as a continuous variable in this 

analysis. 

 Asthma control. Asthma control is a three-category variable constructed based on an 

algorithm reflecting the NAEPP-EPR3 (2007) guidelines (see Table 4.1). The three categories 

included ‘Well controlled,’ ‘Not well controlled,’ and ‘Very poorly controlled.’ Asthma control 

was dummy-coded with ‘Very poorly controlled’ and ‘Not well controlled’ entered into the 

model and ‘Well controlled’ serving as the reference category. 

 Independent variable: Depressive symptoms. Caregiver depressive symptomology was 

measured by the Center for Epidemiological Studies Depression scale (CES-D; Radloff, 1977). 

The CES-D is a 20-item self-report instrument in which individuals rate how often over the past 

week they experienced symptoms of depression (i.e., feeling sad, having crying spells, poor 

appetite) on a 4-point Likert scale. The response options for each item include: 0 (Rarely or 

None of the Time), 1 (Some or Little of the Time), 2 (Moderately or Much of the time), and 3 
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(Most or Almost All the Time). Scores on the CES-D range from 0 to 60 with higher scores 

indicating more depressive symptoms. The instrument has a cutoff score of 16 or higher which 

reveals that an individual may be at risk for clinical depression (Henry et al., 2018). The CES-D 

scale has been validated for use specifically with African American women (Makambi et al., 

2009) and has been used widely with caregivers of children with asthma (Clawson et al., 2016; 

Kub et al., 2009, 2018; Sharp et al., 2009) 

Table 4.1  

Asthma Express Asthma Control Algorithm based on NAEPP-EPR3 (2007) Guidelines 

 

Note. ED = emergency department; OCS = oral corticosteroid. Adapted from “Asthma Express: Bridging the 
Emergency to Primary Care in Underserved Children” by A. Butz (PI), 2013, Identification No. NCT01981564.  

 

 Moderator: Social support. Caregiver perceived social support was measured by the 

Medical Outcomes Study Social Support Survey (MOS-SSS; Sherbourne & Stewart, 1991), a 19-
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item self-report instrument in which the respondent answers the question “How often is each of 

the following kinds of support available to you if you need it?” on a five-point Likert scale. 

Responses range from 1 (None of the time) to 5 (All of the time). The scale assesses four 

dimensions of social support including (a) emotional/informational support (8 items), (b) 

tangible support (4 items), (c) affectionate support (3 items), and (d) positive social interaction (3 

items). The MOS-SSS yields five scores—one for each individual domain and an overall social 

support index. High scores on the MOS-SSS indicate a high level of social support. Sherbourne 

and Stewart (1991) reported a Cronbach’s � of 0.97 for the overall support index and �s ranging 

from 0.91 - 0.96 for the four subscales. A previous confirmatory factor analysis of the MOS-SSS 

in the Asthma Express sample found that an 18-item one factor version of the scale had the best 

fit (Margolis et al., 2018). Thus, the 18-item total scale score, on which scores range from 18-90, 

was utilized in this analysis. Finally, in my analysis, in addition to testing the moderating effects 

of social support, I also tested its direct effects on each of the dependent variables. 

 Covariates. I included group status (i.e., intervention or control group), event time (i.e., 

baseline, six months, or 12 months follow-up), baseline child asthma severity, season, and 

several relevant child and caregiver demographic characteristics in my statistical models as 

covariates.  

 Group status. Participants were randomly assigned to either the treatment group 

(‘Intervention’) or the attention control group after baseline data were collected. This variable 

was dummy-coded with ‘Attention control’ as the reference group. 

Time. This variable indicated when each data collection event occurred (i.e., baseline, six 

months, or 12 months) and was treated continuously. 
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Season. The season was recorded at each data collection time point. Data collection time 

points that occurred between September 21 and December 21 were considered ‘Fall.’ ‘Winter’ 

was defined as December 22 through March 21. ‘Spring’ was defined as March 22 through June 

21, and ‘Summer’ was defined as June 22 through September 20. This variable was dummy-

coded at each time-point with ‘Fall,’ ‘Winter,’ and ‘Spring’ entered into the model at each time 

point and ‘Summer’ serving as the reference category.  

 Child baseline asthma severity. Child asthma severity was determined at baseline using 

the NAEPP-EPR3 (2007) national guidelines which evaluate severity based on the number of 

symptom days over past the 14 days, number of symptom nights over the past 30 nights, number 

of days of short-acting beta-agonist (SABA) use over the past 14 days, and activity limitation 

over the past two weeks. Asthma severity includes four categories: 1) intermittent; 2) mild 

persistent; 3) moderate persistent; and 4) severe persistent. Only children with mild, moderate, 

and severe persistent asthma were enrolled in the study. Baseline asthma severity was dummy-

coded with ‘Moderate’ and ‘Severe’ entered into the model and ‘Mild’ as the reference group. 

 Child age. Child age was measured in years at baseline and was treated continuously. 

 Child gender. The gender of the child was recorded at baseline and was dummy coded 

with ‘Female’ as the reference group.  

 Caregiver relationship status. Caregiver marital status was assessed at baseline with five 

possible response options: ‘Married,’ ‘Single,’ ‘Divorced,’ ‘Widowed,’ and ‘Other.’ This 

variable was recoded into a dichotomous caregiver relationship status variable with the 

categories ‘Partnered’ and ‘Not partnered.’ ‘Partnered’ was entered into the model and ‘Not 

partnered’ was the reference group.  
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 Caregiver educational level. Caregiver educational level was assessed at baseline as a 

dichotomous variable with the following response options: ‘High school graduate’ and ‘Did not 

graduate high school.’ This variable was dummy-coded with ‘Did not graduate high school’ as 

the reference group. 

Household income. Annual household income was evaluated at baseline as a categorical 

variable coded in $10,000 increments from under $10,000 to over $40,000 plus a category for 

‘Refused.’ This variable was re-coded into the following categories: (a) $19,999 and under 

(‘Very low income’), (b) $20,000 to $39,999 (‘Low income’), and (c) $40,000 and over (‘Higher 

income’). Those who refused were treated as missing. ‘Higher income’ served as the reference 

group.  

Data Analysis 

 Missing data. I first examined descriptive statistics and missing data. Table 4.2 presents 

the missing data by time point for each of the dependent and independent variables of interest. 

As shown in Table 4.2, there was a substantial amount of attrition (as high as nearly 35% on 

CES-D at T3). Additionally, missing data analysis revealed that participants who were missing 

CES-D and MOS-SSS scores at T2 had younger children than those who had completed scores, 

suggesting that the missing data were not missing completely at random (MCAR). I used 

multiple imputation using chained equations (MICE) in Stata 14.2 (StataCorp, 2015) to compute 

20 imputations for the missing data on the following variables: asthma control at T3, caregiver 

social support at T2 and T3, and depressive symptoms at T2 and T3. The final imputation 

regression model included all of the dependent and independent variables and covariates 

described in the measures section with the exception of ‘Spring’ and ‘Summer,’ which were 

eliminated due to multicollinearity. I also added caregiver age and gender (dummy-coded into 1= 
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female and 0 = male) to the imputation model. A number of other relevant asthma morbidity 

variables (e.g., symptom days, symptom nights, hospitalizations) could not be added to the 

imputation model to due multicollinearity.  

 Multivariate analysis. In order to answer the first research question, I used a generalized 

estimating equation (GEE; Liang & Zeger, 1986) with an unstructured correlation matrix and 

robust standard errors to examine the direct effect of caregiver social support on child asthma 

medication adherence over time (RQ1). To test whether caregiver social support moderated the 

effect of caregiver depressive symptoms on child asthma medication adherence (RQ2), I used a 

generalized estimating equation (GEE) with an unstructured correlation matrix and robust 

standard errors with an interaction term (i.e., caregiver social support X caregiver depressive 

symptoms) and the covariates. To examine the direct (i.e., resource factor) and moderating (i.e., 

protective factor) effects of caregiver social support on asthma control (RQ3 and RQ4, 

respectively), I used ordered logistic regression, or proportional odds model, adjusting for 

clustered data and with robust standard errors (Fullerton, 2009). The moderation model 

contained the interaction term (i.e., caregiver social support X caregiver depressive symptoms) 

and the covariates. I analyzed data using Stata 14.2 (StataCorp, 2015). 

Table 4.2  

Number of Participants and Percent Missing Data for Key Variables per Timepoint 

 

Note. CES-D = Center for Epidemiological Studies Depression Scale; MOS-SSS = Medical Outcomes Study Social 
Support Survey; AMR = Asthma Medication Ratio. +Children missing on AMR did not have any asthma medication 
prescriptions on file at any area pharmacies which made it impossible to calculate an AMR. 
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Results 

 

 The children in the study sample (N = 208) had a mean age of 6.3 years (SD = 2.7 years) 

and 65% were male. At baseline, asthma morbidity in the sample was high, with children 

averaging nearly six symptom days in the past two weeks and seven symptom nights in the past 

four weeks. Caregivers had a mean age of 31.5 years (SD = 7.6) and ranged in age from 18 to 62 

years. Almost all caregivers were female (97%) and most were single (75.6%). Table 4.3 

presents full sociodemographic and baseline morbidity data for all participants. Similar to the 

findings for the full study reported by Butz et al. (2019), there were no statistically significant 

baseline differences between the intervention and control groups. Table 4.4 presents descriptive 

data for the longitudinal variables at each time point. At baseline, the AMR could not be 

calculated for 24 children, because they did not have any controller or rescue medications on file 

at the pharmacies identified by their caregivers. Caregivers of children who did not have a 

baseline AMR had higher mean CES-D scores (M = 18.75) than caregivers of children who did 

have a baseline AMR (M = 12.19). Reliability analysis of the MOS-SSS revealed excellent 

internal reliability as demonstrated by the following Cronbach’s alphas at T1, T2, and T3, 

respectively: 0.97, 0.98, 0.99. The CES-D also demonstrated good internal reliability with  

Cronbach’s alphas of 0.81, 0.85, and 0.87 at T1, T2, and T3, respectively.  

Multivariate Longitudinal Analyses 

 GEE revealed that general caregiver social support (MOS-SSS) was not a statistically 

significant predictor of asthma medication adherence in the unadjusted model or when the 

covariates were added (Table 4.5). In the adjusted model, caregiver depressive symptoms and 

event time were the only statistically significant predictors of medication adherence. For every 

one unit increase on the CES-D, the AMR declined by 0.003, indicating that an increase in 
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caregiver depressive symptoms was associated with a decrease in asthma medication adherence. 

AMR increased four percent from baseline (T1) to 12-months (T3), reflecting an improvement in 

asthma medication adherence over time. The interaction term testing the moderating effect of 

social support was not statistically significant. 

 The ordered logistic regression model indicated that general caregiver support was not a 

statistically significant predictor of asthma control in either the unadjusted or adjusted model 

(Table 4.6). In the unadjusted model, there was a statistically significant relationship between 

caregiver depressive symptoms and asthma control such that for every one unit increase in CES-

D (i.e., more depressive symptoms), the child had a three percent lower odds of being ‘not well 

controlled’ compared to ‘very poorly controlled’ or ‘well controlled,’ compared to ‘not well 

controlled.’ However, this effect was attenuated in the adjusted model. In the adjusted model, 

time was the only statistically significant predictor of better asthma control. Over time, children 

had 75% increased odds of being ‘not well controlled’ compared to ‘very poorly controlled’ or 

‘well controlled’ compared to ‘not well controlled.’  

 Baseline asthma severity, income, and seasonality were statistically significant predictors 

of poorer asthma control in the ordered logistic regression model. Children with moderate 

asthma at baseline had three times lower odds of being in the ‘not well controlled’ category 

compared to the ‘very poorly controlled’ category or being in the ‘well controlled’ category 

compared to the ‘not well controlled category.’ Children with severe asthma at baseline had 

seven times lower odds of being in the ‘not well controlled’ category compared to the ‘very 

poorly controlled’ category or being in the ‘well controlled’ category compared to the ‘not well 

controlled category.’ Caregivers who had ‘very low income’ had half the odds of their child 

having ‘not well controlled’ asthma compared to ‘very poorly controlled asthma’ or having ‘well 
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controlled’ asthma compared to ‘not well controlled asthma.’ Finally, compared to other seasons, 

fall was associated with a 55% lower odds of the child having ‘not well controlled’ asthma 

compared to ‘very poorly controlled asthma’ or having ‘well controlled’ asthma compared to 

‘not well controlled asthma.’ The interaction term between social support and depressive 

symptoms was not statistically significant. Based on the odds ratios, severe asthma at baseline 

was the most robust predictor of poor asthma control, followed by moderate baseline asthma 

severity. Very low income (i.e., $19,999 and under per year) had a medium effect, while season 

(fall) had a small effect (Olivier et al., 2017).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 123

Table 4.3 

Participant Demographics and Baseline Asthma Morbidity (N=208) 

 

Note. +N(%). Percentages may not add up to 100 because of missing data. HS = High School. 
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Table 4.4  

Longitudinal Variable Description by Time Point 
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Table 4.5 

Results of GEE Predicting Medication Adherence 
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Table 4.6 

Results of Ordered Logistic Regression for Asthma Control 

 

Discussion 

 My analyses found that caregiver social support was neither a resource factor nor a 

protective factor for (1) asthma medication adherence and (2) asthma control in a sample of low-

income, urban, African American children with high-risk asthma. Furthermore, the interaction 

term (social support X depressive symptoms) was not significant in the asthma medication 

adherence model or the asthma control model, suggesting that social support may not mitigate 

the effects of depressive symptoms on either of these outcomes. However, given the dearth of 

literature in this area, future studies are needed to examine social support as a protective factor. 
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Future studies should also investigate other possible protective factors including religiosity, self-

efficacy, and coping skills, among others (Siefert et al., 2007; Southwick & Charney, 2012) 

Only one other study has examined the relationship between caregiver social support and 

asthma medication adherence in predominately low-income and African American children with 

poorly controlled asthma (Gustafson et al., 2012). The results of this analysis are congruent with 

Gustafson et al.'s (2012) finding that there was not a statistically significant difference in child 

asthma medication adherence between caregivers who participated in a formal social support 

intervention and those who received treatment as usual. However, there are important 

methodological differences between Gustafson (2012) and the current study which make them 

difficult to compare. Most notably, Gustafson et al. (2012) operationalized medication adherence 

by evaluating controller medication compliance (based on a combination of pharmacy refill data 

and the mean composite score from self-reported two-week asthma diaries from each study time 

point); whereas I used AMR, which is a different construct. Additionally, Gustafson et al. (2012) 

evaluated the effect of a formal social support intervention, rather than examining the role of 

informal social support to caregivers using a standardized measure of general social support, 

such as the MOS-SSS.  

 Only two previous studies have investigated the relationship between caregiver social 

support and asthma control in this population (Gustafson et al., 2012; Sharp et al., 2009). This 

study’s results were congruent with the findings of Sharp et al. (2009), who observed that social 

support was not a statistically significant predictor of asthma control, as defined by the NAEPP-

EPR3 (2007) guidelines, in a sample of 294 urban, low-income, racial minority children with 

asthma between the ages of eight and 14 years. Contrary to Sharp et al. (2009) and to the results 

of my analysis, Gustafson et al. (2012) found a statistically significant relationship between 
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caregiver social support and child asthma control. Children whose caregivers participated in the 

formal social support intervention had significantly better asthma control than they did pre-

intervention and compared to children in the control group. However, these authors measured 

asthma control using the Asthma Control Questionnaire (ACQ; Juniper et al., 1999); whereas 

this study utilized the NAEPP-EPR3 guidelines (2007). Although there is some overlap between 

the ACQ and the national guidelines’ definition of asthma control, their differences may have 

contributed to the divergent results.  

The lack of significant results related to social support could also reflect the optimal 

matching hypothesis (Cutrona & Russell, 1990). Indeed, the MOS-SSS (the measure of social 

support used in the analysis) assesses general social support, rather than social support related to 

asthma caregiving. It is possible that specific supports related to asthma caregiving may be 

required to improve caregiver wellbeing and child asthma outcomes. Thus, a general measure of 

social support, such as the MOS-SSS, might not be able to capture those specific supports that 

provide an optimal match. Bellin et al. (2015) reported similar results, finding general social 

support (MOS-SSS) did not buffer the negative effects of asthma management stress on 

caregiver quality of life in a longitudinal study of low-income, urban, racial minority children 

with asthma and their caregivers. Future research is needed to develop and test social support 

measures that match the specific needs associated with asthma caregiving, especially among 

caregivers of low-income, urban, African American children with poorly controlled asthma 

(Bellin et al., 2015; Cutrona & Russell, 1990). Furthermore, in addition to developing and testing 

asthma-caregiving social support measures, future research should develop and assess 

interventions that precisely target the specific needs of caregivers related to management of their 

child’s asthma. Indeed, several interventions that provided targeted material, informational, and 
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emotional support related to asthma management have demonstrated positive outcomes including 

reduced symptom frequency (Krieger et al., 2009; Parker et al., 2008) and better asthma control 

(Gustafson et al., 2012).  

  As opposed to social support, CES-D scores (i.e., caregiver depressive symptoms) were 

a significant predictor of medication adherence in the multivariate analysis, and a very small but 

significant predictor of asthma control in the unadjusted model for asthma control. These 

findings are consistent with other research linking maternal depressive symptoms to suboptimal 

management of child asthma medication regimens among low-income, urban, African American 

children with asthma including (a) controller medication nonadherence (Bartlett et al., 2004; 

Margolis et al., in press) and (b) reliance on quick-relief/rescue medications (Kub et al., 2009). 

Maternal depressive symptoms have also been associated with other aspects of asthma 

management, including higher rates of asthma-related ED visits (Bartlett et al., 2001), asthma-

related unscheduled clinic visits, and hospitalizations (Brown et al., 2006). Although the 

relationship between maternal depressive symptoms and asthma control (as defined by the 

national guidelines) had not previously been studied, a prospective study of 262 low-income, 

urban, African American mothers of children with high-risk asthma found that maternal 

depressive symptoms predicted child asthma symptoms (Otsuki et al., 2010). Future studies 

should investigate the relationship between caregiver social support and (a) asthma-related 

emergency health care utilization and (b) asthma symptoms, given their relationship with 

maternal depressive symptoms.  

 Baseline asthma severity was the largest predictor of poor asthma control over time. The 

NAEPP-EPR3 (2007) defines asthma severity as “the intrinsic intensity of the disease process.” 

(p. 38) and states that it is most accurately assessed among individuals who have not yet started 
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taking daily long-term controller medication. Among individuals already utilizing controller 

medication, asthma severity “can be inferred from the least amount of treatment required to 

maintain control” (NAEPP-EPR3, 2007, p. 38). In this sample, at baseline, 134 mothers reported 

that their child had used a controller medication in the past two weeks, suggesting that in this 

study, baseline asthma severity should be defined as the ease with which asthma control is 

achieved by treatment. However, this definition does not account for the well documented and 

interrelated individual, family, community, health care system, and sociocultural barriers that 

low-income, urban, African American children face in accessing and following guidelines-based 

asthma treatment (Evans-Agnew, 2011). Thus, it is difficult to know whether the children in the 

sample who had moderate or severe asthma at baseline had poorer control in the longitudinal 

multivariate analysis because their disease was less responsive to treatment or because they were 

not able to access, receive, or engage in optimal asthma treatment. Nonetheless, the finding that 

baseline asthma severity was the largest predictor of poor asthma control over time underscores 

the need for health care providers to target children with greatest disease severity for intervention 

(Clark et al., 2009).   

 An annual income less than $20,000 was associated with poorer asthma control in the 

multivariate longitudinal analysis. Almost half (45%) of the families in this study had an annual 

income less than $20,000 at baseline, which is comparable to the Federal Poverty Level (FPL) 

for a family of three in 2017, the year study enrollment ended (Annual Update of the HHS 

Poverty Guidelines, 2017). Nearly 70% of the families in this study lived in households 

comprised of more than three people, indicating that most were living well below the FPL. The 

literature has widely described the effect that poverty has on symptom monitoring, avoidance of 

triggers, implementation of home environmental controls (i.e., eliminating exposure to mold, 
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dust-mites, cockroaches, rodents, and other environmental allergens), and medication adherence, 

which are the critical components of asthma control (NAEPP-EPR3, 2007). Children living in 

low-income neighborhoods have increased exposure to indoor allergens combined with 

insufficient financial resources to implement the home environmental controls needed to mitigate 

that exposure (Bellin et al., 2017, 2018; Camacho-Rivera et al., 2014). Medication cost and lack 

of access to specialty care, among other factors, also impede children from low-income families 

from engaging in optimal mediation adherence (Bartlett et al., 2004; Bauman et al., 2002; A. 

Butz et al., 2017; Mansour et al., 2000; Margolis et al., in press). The results of this study further 

highlight the impact of structural inequities, such as poverty, on child asthma morbidity 

(Williams & Cooper, 2019). Indeed, my results add to a growing body of literature which 

maintains that disparities in asthma outcomes among low-income, African American children 

will never be completely eliminated until they are addressed on a policy level through the 

allocation of financial resources to improve the infrastructure of the communities in which these 

children reside (Williams et al., 2009).  

 In the multivariate analysis, season (fall) also predicted poorer asthma control and reflect 

a known seasonal pattern referred to as the “September epidemic” (Johnston et al., 2005). 

Indeed, asthma exacerbations and hospitalizations occur more frequently in the fall which is 

likely due to many factors including increased viral exposure when school starts, fall allergen 

exposures, and low controller medication fills in late summer (Blaisdell et al., 2002; Butz et al., 

2008; Gergen et al., 2002; Johnston & Sears, 2006; Johnston et al., 2005; Weiss, 1990). Health 

care providers working with low-income, urban, African American children with high-risk 

asthma not only need to be aware of the increased asthma exacerbation rates in the fall but also 
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need to provide appropriate education to families about this seasonal pattern and collaborate with 

families to develop strategies to reduce the child’s risk during this particularly vulnerable season.  

 Notably, medication adherence and asthma control improved in the adjusted models from 

baseline to 12 months for participants in both the intervention and attention control groups. 

Random error, specifically, regression to the mean, could explain these results (Engel & Schutt, 

2017). Yet, these results may also suggest that the provision of services to this sample of 

caregivers of urban, African American children with high-risk asthma played a role in improving 

medication adherence and asthma control. While the Asthma Express intervention was distinct 

from the Attention Control services, both groups received some type of in-home asthma 

education from a nurse. In a study of 309 children (ages three to 13 years) with poorly controlled 

asthma, Krieger et al. (2009) found that children in the social support intervention group—which 

involved asthma education from a community health worker during home visits— had nearly 25 

more symptom-free days per year than the children in the control group who did not receive any 

in-home services. Similarly, Parker et al. (2008) implemented a year-long intervention that 

consisted of multiple community health worker home visits to 298 urban, racial and ethnic 

minority children aged seven to 11 years with persistent asthma. Among several other positive 

outcomes, the intervention effectively reduced the proportion of children reporting inadequate 

use of asthma controller medication and the proportion of caregivers reporting depressive 

symptoms. This particular finding regarding reduced caregiver depressive symptoms led the 

authors to suggest that some of the intervention effects may be attributed to the support and 

information provided by the community health workers. Future research should investigate what 

specific components of these types of interventions mediate improvements in asthma outcomes 

for children (e.g., social support, self-efficacy, information/education, relationship/therapeutic 
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alliance with the interventionist). Furthermore, future research should investigate how the setting 

of the intervention (e.g., home, hospital, clinic) is associated with its efficacy.   

Social Work Practice Implications  

 The results of this study emphasize the need for clinicians to understand the social 

context of children with asthma (Williams & Cooper, 2019) and to provide appropriate social 

care (i.e., “activities that address health-related social risk factors and social needs”; National 

Academies of Sciences, Engineering, and Medicine [NASEM], 2019, p. 28). A landmark report 

by the NASEM (2019) identified social workers as experts in providing social care. The report 

argued that in order to effectively integrate social care into health care delivery, social workers 

must be included as members of interdisciplinary health care teams. In health care settings with 

low-income, urban, African American children with asthma and their families, social workers 

bring an understanding of the social context of children with asthma to clinical encounters and 

can use their knowledge to guide assessments and provide targeted, evidence-based interventions 

to children and caregivers (Coady & Lehmann, 2016). Social workers can also help other 

clinicians understand how social factors affect the health of children and caregivers as well as 

health care delivery. Finally, social workers can promote the responsiveness of health care teams 

and health care organizations to the social care needs of this population.   

 In understanding the social context of asthma among low-income, urban, African 

American children, health care providers should be aware that poverty not only contributes to 

poor asthma outcomes, but it disproportionally affects African American children (Williams & 

Cooper, 2019; Williams et al., 2009). Furthermore, structural racism has been—and continues to 

be—a major driver of economic disadvantage in African American communities (Williams & 

Cooper, 2019). The Code of Ethics of the National Association of Social Workers (NASW; 
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2017) charges social workers to pursue social change with and on behalf of vulnerable 

individuals and groups of people, such as those who face systematic racism and oppression and 

those who are living in poverty. Social workers can pursue social change with and on behalf of 

low-income, urban, African American children with asthma and their caregivers at all ecological 

levels (i.e., individual, interpersonal, organizational systems, community, public policy, 

sociocultural) through direct clinical practice, administration, community organizing, advocacy, 

policy development and implementation, and social and political action (Evans-Agnew, 2011; 

McLeroy et al., 1988; NASW, 2017).  

Limitations 

 There are several limitations to this study. First, all of the variables in the analysis were 

measured by the caregiver’s self-report (with the exception of AMR and asthma control), which 

introduces threats to validity including recall bias, social desirability bias, and common method 

bias (Engel & Schutt, 2017; Shadish et al., 2001). Additionally, although AMR was calculated 

based on pharmacy records, the pharmacies were identified by caregiver report. Future studies 

should use a combination of measurement method (e.g., caregiver report, health care provider 

report, child report, medical records, etc.) in order to reduce these aforementioned biases. 

Second, although child age was not significant in any of the models, the ages of children 

included in the study (three to 12 years) encompass a wide range of developmental stages. 

Different developmental stages require different levels of parental involvement, parenting 

strategies, and parenting styles, all of which may have an impact on medication adherence and 

asthma control. Future studies should explore the relationship between child 

development/parenting and asthma outcomes, including medication adherence and asthma 

control, among this population. Third, nearly 12% of the sample (24/208) did not have an AMR 
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at baseline and could not be included in the GEE predicting AMR. These 24 cases were not 

missing per se; rather, the AMR could not be calculated because these children did not have any 

controller or rescue medications on file at the pharmacies identified by their caregivers. It is 

possible that for these 24 children, the caregiver incorrectly identified the pharmacy or forgot to 

list all the pharmacies they had used; however, per caregiver report, 21 of these children had 

used a rescue inhaler in the two weeks prior to baseline, suggesting that these children truly did 

not have any prescriptions on file at a pharmacy and were obtaining mediations from other 

sources such as the ED or from family members. Interestingly, at baseline, caregivers of children 

who did not have an AMR had higher mean CES-D scores (M = 18.75) than caregivers of 

children who did have an AMR (M = 12.19) at baseline. More research is needed on this 

particularly vulnerable group of children who have persistent asthma and either lack 

prescriptions for asthma medication or fail to fill those prescriptions. Finally, the results of this 

analysis reflect the highly specific population of urban, low-income, African American children 

with uncontrolled asthma and their caregivers and might not be generalizable to other 

populations of children with asthma and their caregivers.  

 Despite these limitations, the results of this study demonstrate that although non-

modifiable factors (i.e., season; asthma severity), and entrenched structural factors (i.e., 

economic disadvantage) appear to have the largest effect on asthma outcomes among low-

income, urban, African American children with persistent asthma, other potentially modifiable 

factors might be areas for future intervention. Specifically, this study found that maternal 

depressive symptoms play a role in asthma outcomes, and thus provide an opportunity for health 

care providers, including social workers, at the clinical level to improve asthma care and 

outcomes for these children and their mothers. Finally, although I did not find that social support 
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was a resource or protective factor in this study, I note that only a very small body of literature 

has examined the direct effect of caregiver social support on child asthma morbidity. 

Furthermore, no other study has examined the moderating effect of social support (general or 

asthma-related) on the relationship between caregiver depressive symptoms and any child 

asthma outcome. Further investigation of the relationships between caregiver social support, 

caregiver depressive symptoms and child asthma outcomes among low-income, urban, African 

American families is needed to fully understand these important constructs with the ultimate goal 

of improving asthma health care and well-being for this high-risk population.  
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Chapter 5: Summary 

 The aim of this dissertation was to gain a more comprehensive understanding of the 

relationships among caregiver social support, caregiver depressive symptoms, asthma 

management, and asthma control in a population of low-income, urban, African American 

children with asthma and their caregivers. In order to fulfill this aim, I conducted three studies. 

In Paper 1, I systematically reviewed the literature to identify and synthesize the existing 

research on the association between both formal social support (i.e., provided or organized by a 

professional) and informal social support (i.e., provided by friends or family) to caregivers and 

child asthma outcomes. In Paper 2, I investigated the internal reliability, factor structure, and 

construct validity of the five-item caregiver-report MARS (Horne & Weinman 1999), a self-

report measure of medication adherence, among caregivers of low-income, urban, African 

American children with asthma. In Paper 3, I examined the longitudinal relationships among 

caregiver social support, caregiver depressive symptoms, and two child asthma outcomes 

(asthma medication adherence and asthma control), testing caregiver social support as both a 

resource factor and as a protective factor against the negative effects of caregiver depressive 

symptoms on each child asthma outcome.  

Overview of Major Research Findings 

 Through a systematic search of the literature in Paper 1, I identified nine studies (all 

quantitative) that examined the relationship between caregiver social support and child asthma 

outcomes, including asthma morbidity (subcategorized into physiological disease indicators, 

such as pulmonary function, and clinical disease indicators such as asthma symptom frequency), 

asthma-related emergency health care utilization, and asthma management (e.g., medication 

adherence). All nine studies had been published in the last 20 years and the majority (n =7) 
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explored the role of informal social support to caregivers (predominately mothers) of ethnic- and 

racially-diverse school-age and early adolescent children with asthma. Caregiver social support 

was most frequently measured by caregiver self-report instruments, and clinical indicators of 

asthma morbidity (particularly, symptom frequency and asthma control) were the most 

commonly evaluated child asthma outcome. I rated study quality using the 18-item Critical 

Review Form—Quantitative by Law et al. (2003). Scores on this assessment tool ranged from 10 

to 14. I identified a pattern of significant results in the included studies which suggested that 

more caregiver social support (whether formal or informal) may be associated with better child 

asthma outcomes. However, due to the variety in asthma outcomes, the heterogeneity in their 

measurement, and other methodological differences across studies, the relationship between 

caregiver social support and specific, individual asthma outcomes (e.g., pulmonary function, 

asthma control, emergency department [ED] visits, medication adherence) remains inconclusive. 

 In Paper 2, I evaluated the psychometric properties of the five-item MARS in a sample of 

low-income, urban, African American children with asthma and their caregivers using baseline 

data from a completed prospective randomized clinical trial (RCT) that evaluated the efficacy of 

the Asthma Express Environmental Control Educational Intervention (compared to standard 

asthma education from a home-visiting nurse) for children with persistent asthma and frequent 

ED visits (Butz et al., 2019). Results of the confirmatory factor analysis indicated that a five-item 

one-factor model marginally fit the data based on the fit indices. The MARS demonstrated 

acceptable internal reliability. Construct validity analysis revealed that the MARS was 

significantly associated with another caregiver-reported measure of medication adherence (i.e., 

inhaled steroid medication adherence). Yet, it was not significantly associated with AMR, which 
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was based on objective pharmacy data, or asthma control, which was based on the NAEPP-EPR3 

(2007) guidelines.  

 In Paper 3, with longitudinal data from the completed Asthma Express RCT, I used GEE 

and ordered logistic regression to investigate the relationships among caregiver social support, 

caregiver depressive symptoms and two asthma outcomes: (a) asthma medication adherence and 

(b) asthma control. In both models, I tested caregiver social support as a resource factor (i.e., a 

condition that facilitates positive outcomes whether or not the individual is at-risk) as well as a 

protective factor against the negative effects of caregiver depressive symptoms on each child 

outcome. GEE revealed that social support was neither a resource nor a protective factor for 

asthma medication adherence. However, caregiver depressive symptoms were significantly 

associated with decreased asthma medication adherence. Additionally, there was a statistically 

significant improvement in medication adherence over time. The ordered logistic regression 

model indicated that social support was neither a resource nor a protective factor for asthma 

control. The proportional odds of asthma control increased 75% from baseline to T3 (12 

months). Severe asthma at baseline, moderate asthma at baseline, very low income, and season 

(fall) were statistically significantly associated with poorer asthma control.  

Key Implications  

 The findings from this dissertation have clinical and policy implications for social 

workers and other professionals working to reduce asthma morbidity and mortality in low-

income, urban, African American children with asthma. As demonstrated in Paper 1, the 

literature on the relationship between caregiver social support and child asthma outcomes is not 

well-developed and is limited by methodological concerns. Yet, Paper 1’s results contribute to a 

large body of evidence indicating that psychosocial factors have an impact on health outcomes 
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for children with chronic illness, particularly asthma (Evans-Agnew, 2011; Wade, 2000). Social 

workers are trained to conduct psychosocial assessments and provide evidence-based 

interventions that are culturally appropriate (Coady & Lehmann, 2016). Social workers should be 

integrated into any setting where children with asthma—especially children from high-risk 

asthma populations (e.g., low-income, urban, African American children with asthma)—receive 

health care (National Academies of Sciences, Engineering, and Medicine [NASEM], 2019).  

 The results of Paper 2 underscore the need for health care providers to assess and monitor 

asthma medication adherence at every visit with low-income, urban, African American children 

with asthma and their caregivers (NAEPP-EPR3, 2007; Drotar & Bonner, 2009; Klok et al., 

2014). Additionally, it is imperative that clinicians understand that medication adherence exists 

within a socioecological context (Drotar & Bonner, 2009; Evans-Agnew, 2011; Modi et al., 

2012) and that specific risk factors for medication nonadherence in this population occur within, 

and are heavily influenced by, the larger sociocultural context of structural inequity and 

institutional racism (Bryant-Stephens, 2009; Canino et al., 2009; Evans-Agnew, 2011; Williams, 

1999). Clinicians should engage in nonjudgmental conversations with the child and caregiver 

that elicit health beliefs about adherence, normalize nonadherence, and address the barriers to 

adherence. Social workers are well-positioned to guide medication adherence conversations with 

children and caregivers as members of an interdisciplinary health care team (Lindsay et al., 

2014) and through their use of the strengths perspective (Saleeby, 1996) and the principles of 

family-centered care (FCC; Kuo et al., 2012). Finally, it is critical that any and all health care 

providers who interact with low-income, urban, African American children with asthma examine 

their own racial biases (both intentional and unintentional) and learn evidence-based strategies 
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and skills necessary to prevent those biases from continuing to have a negative impact on this 

population.  

 Paper 3 underscored the need for clinicians to understand the social context of children 

with asthma (Williams & Cooper, 2019) and to provide appropriate social care (NASEM, 2019), 

with a particular emphasis on ongoing monitoring and assessment of maternal depressive 

symptoms. As expert providers of social care, social workers bring an understanding of the social 

context of children with asthma to clinical encounters and can use their knowledge to guide 

assessments and provide targeted, evidence-based interventions to low-income, urban, African 

American children with asthma and their caregivers (Coady & Lehmann, 2016). Social workers 

can also promote the responsiveness of health care teams and health care organizations to the 

social care needs of this population. Finally, Paper 3 highlights the impact of structural inequities 

on child asthma morbidity. The results emphasize that racial and socioeconomic disparities in 

asthma outcomes will never be completely eliminated until they are addressed on a policy level 

through the allocation of financial resources to improve the infrastructure of the communities in 

which these children reside (Williams et al., 2009). As promoters of social change at all 

ecological levels (i.e., individual, interpersonal, organizational systems, community, public 

policy, sociocultural), social workers have a major role to play in advocating for and with low-

income, urban, African American children with asthma and their caregivers for the structural 

changes needed to improve the health of this population (McLeroy et al., 1988; National 

Association of Social Workers, 2017) 

Future Research Directions 

 The results of this dissertation highlight a number of areas for additional research in the 

field of childhood asthma. First, Paper 1 demonstrates that more research is needed on the 
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relationship between caregiver social support and child asthma outcomes. Specifically, future 

studies should investigate the association between caregiver social support and specific, 

individual asthma outcomes, particularly asthma control, functional status, symptoms, asthma-

related emergency health care utilization, and asthma management behaviors (e.g., trigger 

avoidance, symptom monitoring). Future studies should use standardized measures of social 

support and delve more deeply into that construct, investigating how the magnitude of social 

support and its various types (e.g., material, emotional, asthma-related, general) and sources 

(e.g., friends, family, health care provider) contribute to child asthma outcomes in different 

sociocultural contexts. Finally, it is imperative that further research in this area examine the 

potential moderating effects of race, ethnicity, socioeconomic status, and caregiver mental health 

on the relationship between caregiver social support and child asthma outcomes.  

 The results of Paper 2 suggest that in research, the MARS, especially if used alone, is 

likely not the best option for assessing medication adherence among caregivers of low-income, 

urban, African American children with uncontrolled asthma. Furthermore, Paper 2’s results 

reinforce Al-Hassany et al.'s (2019) suggestion that a combination of measurement methods may 

provide the most accurate information in a research setting, because each form of adherence 

measurement (i.e., self-report, electronic monitoring, pharmacy refill data) has advantages and 

disadvantages.  

 Although the results of Paper 3 did not demonstrate a protective effect of social support 

on the relationship between caregiver depressive symptoms and either child asthma outcome, 

more research is needed in this area given the strong theoretical justification (Cohen & Wills, 

1985; Cohen, 2004; Wade, 2000), the well-documented relationship between social support and 

depression (Grav et al., 2012), and the dearth of empirical studies that have examined this 
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relationship among caregivers of children with asthma. Specifically, future studies should 

develop and test social support measures and interventions that match the specific needs 

associated with asthma caregiving, especially among caregivers of low-income, urban, African 

American children with poorly controlled asthma (Bellin et al., 2015; Cutrona & Russell, 1990). 

Future studies should also investigate the relationship between caregiver social support and other 

child asthma outcomes that have been linked with maternal depressive symptoms (i.e., asthma-

related emergency health care utilization and asthma symptoms). Additionally, future studies 

should examine other factors that may mitigate the relationship between caregiver depressive 

symptoms and child asthma morbidity such as religiosity, coping skills, and self-efficacy. 

Finally, future research should investigate what specific components of existing asthma 

interventions mediate improvements in asthma outcomes for children (e.g., social support, self-

efficacy, information/education; relationship/therapeutic alliance with interventionist).  

 In conclusion, this dissertation contributes to the literature on racial, geographic, and 

socioeconomic disparities in childhood asthma morbidity by exploring the relationships among 

caregiver social support, caregiver depressive symptoms, asthma management, and asthma 

control among low-income, urban, African American children with asthma and their caregivers. 

The results of this dissertation can be used to inform clinical practice, policy development, and 

research in this important field. 
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