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Abstract
Health literacy (HL) affects adult asthma management, yet less is known about how parent HL
affects child asthma care.

Objective—To examine associations between parent HL and measures related to child asthma.

Methods—Parents of 499 school-age urban children with persistent asthma in Rochester, New
York completed home interviews. Measures: The Rapid Estimate of Adult Literacy in Medicine
for parent HL; NHLBI criteria for asthma severity, and validated measures of asthma knowledge,
beliefs, and experiences. Analyses: Bivariate and multivariate analyses of associations between
parent HL measures related to child asthma.

Results—Response rate: 72%, mean child age: 7.0 years. Thirty-two percent had a Hispanic
parent; 88% had public insurance. Thirty-three percent had a parent with limited HL. Low parent
HL was independently associated with greater parent worry parent perception of greater asthma
burden, and lower parent-reported quality of life. Measures of health care use (e.g., emergency
care, preventive medicines) were not associated with parent HL.

Conclusions—Parents with limited HL worried more and perceived greater overall burden from
the child’s asthma, even though reported health care use did not vary.

Practice Implications—Improved parent understanding and provider-parent communication
about child asthma could reduce parent-perceived asthma burden, alleviate parent worry, and
improve parent quality of life.
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1. Introduction
Health literacy (HL) is “the degree to which individuals have the capacity to obtain, process,
and understand basic health information and services needed to make appropriate health
decisions” [1]. Inadequate health literacy limits individuals’ abilities to access and pay for
medical care; understand health care advice; weigh the risks and benefits of health decisions;
follow recommendations for treatment; use medicines safely and correctly; and understand
rights and responsibilities in health care [1]. Approximately half of US and Canadian adults
have literacy problems that could interfere with their health and medical care [2].

Limited HL interferes with adults’ understanding, participation in treatment decisions, and
self-management of asthma [3]. In addition, HL level can predict adults’ ability to acquire
new asthma self-management skills such as symptom awareness and management and
medication use [4]. There is less conclusive evidence to link parent or caregiver HL with
child health care [5].

Studies of children can involve parents or ‘caregivers’ or both. We use each of these terms
in the way they were used in the works we cite. Thus, when we refer to others’ work, we use
the terms ‘caregiver’ or “caregivers and parents’, consistent with the terms used by the
authors. When describing the current project, we use the term ‘parent’.

Low maternal literacy has been linked with poorer birth outcomes, and maternal literacy has
been associated with health knowledge, behavior, and use of pediatric care [6]. Links
between caregiver or parent HL and child health care have been found in small studies of
children who have diabetes [7] or asthma [8], yet a study of parent HL and more general
child health care over a one-year period did not find similar links [6]. Limited caregiver HL
can also interfere with correct dosing and use of medicines in children [9]. A study
conducted in 13 countries examined associations between parent education and child
respiratory health found no links between parent literacy and prevalence of physician-
diagnosed asthma among children, yet did find independent associations between parent
education and overall child health [10].

Child asthma is prevalent in both developed and developing nations [], and is one of the
most common chronic illnesses among adults and children in North America [3,]. There are
racial and socioeconomic disparities in asthma prevalence and morbidity that
disproportionately affect low-income, urban, minority children [11]. Measures of adult HL
demonstrate similar racial and socioeconomic disparities [1], with a disproportionate
prevalence of HL problems among low-income [13] and minority adults [14]. It is therefore
important to examine parent HL and child asthma care where these disparities are likely to
intersect: among low-income urban schoolchildren.

1.1 Conceptual Framework (Figure One)
We utilized the framework of health literacy and health action developed by von Wagner
and colleagues [15]. This framework examines determinants of health actions in three
domains, categorized by Paasche-Orlow and Wolf as: 1) systems access and use, 2)
provider-patient interface, and 3) disease management [16].
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Parents with limited HL may lack the context – comprised of von Wagner’s predisposing
structural and sociocognitive determinants -- to manage and understand new information. In
turn, this lack of context could affect parents: 1) knowledge, beliefs and expectations about
the child’s asthma (motivational factors); 2) understanding of available services and
information (health system factors); and 3) behavior specific to the child’s asthma
(implementation and action factors) [15]. We therefore examined cross-sectional
associations between parent HL and selected structural and sociocognitive determinants of
health action and selected health actions and outcomes related to the child’s asthma.

1.2. Objectives and Hypotheses
Our objectives were to: 1) measure health literacy among parents of low-income urban
children who have significant asthma, and 2) examine associations between parent HL and
child asthma care. We hypothesized that children of parents with limited HL would have: 1)
less use of preventive medications, 2) greater use of acute care (emergency or inpatient), 3)
greater unmet need for care, and greater asthma morbidity compared to parents with
adequate HL. We also hypothesized that parents with limited HL would: 1) rate the child’s
health less favorably, 2) report more worry and concern about the child’s asthma, and 3)
report poorer overall parent quality of life.

2. Methods
2.1 Setting

Our setting was the Rochester City School District (RCSD) in the City of Rochester, New
York. Rochester is a medium-sized city where over 40% of children live in poverty (11th

highest in the United States) --more than double the rate for all of New York State []. The
Rochester City School district serves approximately 37,000 pupils K-12 and 2,300 pre-K
students. Most students are from minority and low-income families, and 88% receive free or
reduced-price lunches, which require an income below 130% (free) or between 130–185%
(reduced) of the Federal Poverty Level (FPL) [].

2.2 Sample and Data Collection
Our sample frame included children who began the school year in RCSD elementary schools
in the fall of 2006, 2007, and 2008. We performed sampling via health forms that are
completed by parents at the beginning of each school year. We contacted parents of children
who were reported to have asthma, performed symptom screening for asthma severity, and
invited parents of children who had persistent asthma to participate in an asthma program. A
total of 530 children were enrolled. We excluded 15 children for whom parent health
literacy data were missing and 16 children whose parent conducted the interview in Spanish
(the REALM is an English-only tool and not predictive of Spanish-language
communication).

Our subjects were 499 children, ages 3–10 years (mean age 7 years), who had persistent
asthma per criteria of the National Heart Lung and Blood Institute (NHLBI) [17]. Data were
collected via school health forms, telephone screening interview, and in-person interviews
during home visits. The University of Rochester Institutional Review Board approved the
study protocol, and informed consent was obtained from all caregivers as well as assent
from children 7 years of age and older. We conducted cross-sectional analyses of baseline
data that were collected prior to initiation of the asthma program.

2.3. Measures
Our independent measures included parent: health literacy, employment status, race and
ethnicity. We measured race [White, Black, Alaska Native/Pacific Islander, Asian, Other]
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and ethnicity [Hispanic or non-Hispanic] consistent with Federal requirements]. We used the
Rapid Estimate of Adult Literacy in Medicine (REALM) to measure parent health literacy.
The REALM is a 66-item word recognition and pronunciation scale that takes
approximately 2–3 minutes to complete [18]. Consistent with prior research, we considered
a reading level below 9th grade as limited HL [8].

Additional independent measures included child health insurance (private, public, none) and
age (in years). We used sampling methods and income proxies instead of measuring income
directly. We made this choice for several reasons. Our primary motive was to preserve trust
with participants in our community-based trial. Although data for the current study come
from baseline assessments, participation in the full project involves several lengthy in-home
visits and a lifestyle intervention, both of which require high levels of trust. Because direct
questions about income can threaten this level of trust, we asked about health insurance and
employment as income proxies rather than asking about income itself. These proxy
measures can be multicollinear with income itself and thus cannot be used together in
multivariate models – and for this health-care focused study, insurance coverage can be a
more direct factor in the relationship between income and asthma outcomes. The sample
frame is documented to be predominantly low income (poverty level in Rochester and meal
subsidy levels within RCSD).

Our dependent measures of child asthma care and experiences included parent report of:
number of symptom-free days over two weeks []; use of any urgent care in the past year; any
unmet health care need in the past year (meaning that parent had to delay or not get health
care for the child when parent felt care was needed; or delay or not get prescription
medicines for the child when parent felt they were needed); parent experiences with reading
or filling out medical forms [], parent perception of the child’s overall health (excellent/good
or fair/poor), parent perception of asthma control, and degree of parent worry about the
child’s health. We measured parent-reported quality of life using Juniper’s Paediatric
Asthma Caregiver’s Quality of Life Questionnaire (PACQLQ) [19]. The PACQLQ is a
standard instrument used to assess the quality of life of caretakers of children with asthma,
and provides a quantitative score that reflects answers to questions about the burden of
caring for a child with asthma. The survey consists of thirteen items with questions about
impairment related to their child’s asthma during the past week. The instrument addresses
two domains; emotional function (9 items) and activity limitation (4 items). Items are scored
on a 7-point Likert scale, and means are calculated within each domain. Higher scores
represent better quality of life. Differences of 0.5 or greater are accepted as clinically
important [20]

We also examined several dependent measures of parent perception of the child’s asthma
and asthma care. We utilized six previously-validated subscales that ask respondents to
agree or disagree, on a 5-point Likert scale, with statements related to the child’s asthma
[21,22].

• The first and second scales include five questions each that measure parent beliefs
about asthma medicines [22]. One scale represents perceived need for asthma
medicines (e.g., “My child’s life would be impossible without their controller
medicines”, “These controller medicines protect my child from becoming worse”.
The other represents parent concerns about asthma medicines (e.g., “My child’s
controller medicines are a mystery to me”, “Having to take these controller
medicines disrupts my child’s life”). Higher scores represent greater need or
concern.

• The third scale, illness representation includes six items that assess parent
knowledge of asthma symptoms (e.g., “Asthma cannot be controlled”, “Asthma
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symptoms are unpredictable”, “It’s hard to figure out how bad an asthma attack
is”). Higher scores represent greater knowledge [21].

• The fourth, treatment expectations, includes seven items that capture the degree of
parent optimism or pessimism about the child’s asthma treatment (e.g., “I expect
that my child can fully participate in gym and normal physical activity”, “I believe
that my child can be symptom-free most of the time”, “I worry that something
terrible will happen to my child if I am not there”). Higher scores represent more
positive expectations [21].

• The fifth scale includes ten items that describe parent perception of interactions
with providers regarding the child’s asthma (e.g., “The doctor(s) who treat my child
for asthma may understand asthma in general, but they don’t understand how
asthma affects my child”, “I’m involved as much as I want to be in making
decisions about when to give what medications”, “I worry about bothering my
child’s doctor when I have questions or worries”). Higher scores represent greater
worry or concern [21].

• The sixth scale uses four items to measure parent beliefs about when to seek care
for the child’s asthma (e.g., “If my child had asthma symptoms more than 2 times
per week, I would contact my child’s health care provider”, “If my child was
limited in gym or physical activity, I would call my child’s health care provider”).
Higher scores indicate greater inclination to seek care [21].

Responses for each scale were added to produce a numeric score for each scale. These
scores were then analyzed by calculating and comparing means.

2.4. Analyses
We performed bivariate analyses (chi-square and t-test) to identify associations between
parent HL and our dependent measures. We then performed multivariate logistic and linear
regression analyses to identify independent associations between parent HL and key child
asthma outcomes. Dependent variables that were significant in bivariate analyses at a level
of < 0.10 were included in multivariate analyses. All statistical tests were two-tailed. We
used SPSS version 15.0 for all analyses [23].

3. Results
Our response rate was 72%. Table 1 shows demographic characteristics of the sample by
parent HL. Overall, 85% of children had public insurance – mostly Medicaid -- which
requires income at or below 100% FPL. Overall, for 33 percent of children, the respondent
parent had limited HL, whereas for 67 percent of children, the respondent parent had
adequate HL. We found significant differences by parent HL in type of child health
insurance, parent race/ethnicity, and parent employment status: limited HL was more
prevalent among publicly-insured children whose parents were non-white, Latino or not
employed.

Table 2 shows associations between parent HL and morbidity or perceived burden of asthma
on the child and the parent. Parents with limited HL were more likely to: perceive their
child’s health as fair or poor (versus excellent, very good or good); and report that they
worry “very much more” than other parents do about their child’s health. Parents with low
HL had worse scores for: asthma knowledge (illness representation), treatment expectations,
and interactions with providers, and had higher scores for perceived need for asthma
medicines. However, there were no differences by parent HL in parent: concerns about
medicines, beliefs about when to seek asthma care, perception of whether the child’s asthma
was under good control, or number of symptom-free days.
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Table 3 shows associations between parent HL and child health care use and experiences.
Parents with limited HL were more likely to need help with medical forms and information,
but did not differ from parents with adequate HL in their use of preventive asthma medicines
or urgent care for the child, and did not report significant differences in unmet need for
health care or prescriptions for the child.

Table 4 shows the unadjusted and adjusted odds ratios for associations between parent HL
and key measures regarding child asthma. Bivariate associations remained significant after
adjusting for socio-demographic characteristics of the child and the parent. Among parents
with limited HL, the odds of reporting the child’s health as fair or poor were nearly four
times greater, and the odds of reporting more worry than other parents were more than two
times greater, compared with children whose parents had adequate HL. In adjusted models,
low HL was stronger than other covariates in predicting: greater perceived need for asthma
medicines, less knowledge about asthma, lower expectations about asthma treatment, and
perception of worse interactions with providers about the child’s asthma.

4. Discussion and Conclusion
4.1 Discussion

In this cohort of children who are predominantly low-income, urban, and have persistent
asthma, we found that even though health care use (e.g., preventive medicines, urgent care,
intent to seek care) did not differ by parent HL, many asthma-related beliefs and experiences
did differ. Parents with limited HL perceived their children as sicker, perceived greater
asthma burden, reported poorer interactions with their child’s provider, worried more about
their child’s health, and reported lower quality of life than did parents with adequate HL.

Our results differ from those of DeWalt and Pignone, who found that limited parent HL was
associated with worse asthma care and outcomes [8]. However this is likely explained by
differences in the range of asthma severity in the two studies. DeWalt and Pignone included
children with a broad range of severity, from mild to severe, whereas our study included
only children with persistent asthma.

Effective asthma management requires accurate symptom recognition, skills in equipment
and medication use, adherence to medication regimens, and understanding of when to seek
different types of care. However, studies have demonstrated inadequate asthma
management, which contributes to preventable morbidity [24,25]. This is particularly true
for low income and minority children [26,27]. Asthma education can improve asthma care
among adults. A number of studies have demonstrated that adults with limited HL can learn
new skills for managing their own asthma [28]; however, skills acquisition is not always
linked to improved asthma outcomes. In one intervention with parents of children with
asthma, inhaler technique showed minimal improvement, and parents’ use of child asthma
medicines remained poor even after intervention [29]. Evidence from a study of adherence
in young children with asthma found variable and disappointing degrees of adherence even
when use was monitored with a Smartinhaler within a research study [30]. Children in a
school-based asthma management program showed paradoxical effects; although
participants improved self-management behavior, missed fewer days of school and
improved academic performance relative to the comparison group, their health status did not
improve [31]. Factors other than health literacy can influence perception, management, and
experiences of parents and children with asthma. Although health literacy is both
measurable and to some degree mutable, it is also strongly associated with socioeconomic
status, education level, and other psychosocial factors that remain unmeasured. Factors
including family structure [32], homelessness [33], and cultural background [34] and even
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provider perception of patients [35] are important contextual or even focal factors in ‘health
literacy’ interventions.

Scientific and financial support are both increasing for ‘health literacy’ interventions, and
these efforts are important. It is essential – with all interventions – to consider the context
within which ‘health literacy’ is operationalized. As described in sections 4.1.1–4.1.3, von
Wagner’s domains of motivation (knowledge), attitudes (health beliefs), health systems
(information and communication), and volition (task-specific skills) provide a model for
multi-focal interventions to address health literacy in the context of other psychosocial
factors and collectively mediate parent worry and concern.

4.1.1 Motivational Factors: Parent knowledge, beliefs and expectations about
child asthma—In our sample, all children had persistent asthma, yet parents with limited
HL perceived a greater burden from the child’s asthma. They had less knowledge, had lower
expectations about what treatment could accomplish, reported poorer interactions with the
child’s asthma care providers, had problems with basic medical paperwork, and felt their
children were sicker. Consequently, they worried more about the child’s health. Our results
are consistent with those of Moon and colleagues, who found that parents with limited
literacy skills are more likely to rate their child’s health unfavorably relative to parents
whose literacy skills are adequate [36].

Parent beliefs and expectations about asthma management are also shaped by ethnic and
cultural factors that could affect health literacy. Smeeton et al examined parental attitudes
toward asthma management among ethnic minorities in London, and found ethnicity-related
differences in: beliefs about risks and benefits of asthma medicines; use of preventive versus
rescue medicines; perceptions of and expectations about the child’s asthma; and perception
of stigma associated with a diagnosis of asthma [34].

Cognitive factors themselves can influence management of child asthma – both by parents
and by children themselves. One study in Egypt found that child knowledge, perceptions,
locus of control, and self-efficacy most strongly affected child self-management of asthma,
whereas the strongest predictors of parent management of child asthma were: socioeconomic
status, asthma knowledge, and health beliefs [37].

4.1.2 Health System Factors: understanding and accessibility of available
services and information—Although parents with low HL perceived greater asthma
burden and greater need for asthma medicines, there were no HL-related differences in
perceptions of when to seek care or actual use of care. It is possible that the important
difference here lies in parents’ understanding of available services and information. Parents
who struggle to read health materials may not understand their child’s condition or
treatment. Whether their children are actually sicker or parents just perceive them to be,
these parents could feel lost in the system. As a consequence, although they report more
problems and concerns related to the child’s asthma, their beliefs about when to seek care
may not differ proportionate to their different experiences with child asthma.

Yoos and colleagues examined the alignment of parent versus provider representation of
child asthma to elucidate the effects of concordance and discordance on child asthma care.
They found that parents with low levels of education were less able to represent the child’s
asthma in ways that providers expected, and therefore recommended that providers elucidate
and incorporate parent beliefs into communication about the child’s asthma and treatment
plan [38]. Such steps could improve parent understanding of information about the child’s
asthma as well as services available to address and help manage it.
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4.1.3. Implementation and Action Factors: parent behavior specific to child
asthma—To successfully manage a child’s asthma, parents must take action both within
and outside the health system. Most behavior within the health system involves
communication – yet parents who have HL problems may be less able to effectively give or
receive communication about the child’s asthma. Our results demonstrated lower reported
provider interaction scores among parents with low HL. It is possible that parents who
struggle to fill out forms at medical visits may be unable to convey important details about
their child’s asthma, limiting providers’ opportunities to respond. In turn, providers may
alter their communication with parents based on perceptions of caregiver literacy; prior
research has documented a degree of discordance between caregiver HL and provider
perception of caregiver HL [35]. The authors suggest that providers could overestimate
caregiver HL and under-explain asthma symptoms or treatment regimens, assuming that
information is understood; or they could underestimate caregiver HL and censor or withhold
more complex information or action plans [35].

This misalignment of information exchange can affect child asthma management and
outcomes. Prior research has documented associations between asthma control and provider
teaching about asthma. Halterman et. al. found that children whose asthma control was sub-
optimal were significantly less likely to have received from a physician an asthma action
plan or instruction in correct use of metered-dose inhalers (MDI’s) [25]. Warman et. al.
found that lower education level was negatively associated with receipt of an asthma action
plan [39]. In fact, parents in clinical settings reported that teaching about acute care and
MDI use was more likely to occur than was teaching about preventive management [40].
With regard to this study, it is important to consider the potential role of parent HL on their
perception, recall, and representation of what they were taught.

Basic stressors and challenges can interfere with the higher-order concerns, resources, skills,
and action of parents regarding child asthma. Health literacy is one of many factors rather
than a singular determinant of parent management of child asthma.

4.1.4 Limitations—We studied an urban, low-income, largely minority sample of children
that experiences known high prevalence of childhood asthma and greater likelihood of
limited parent health literacy. Results for parent HL and associations with asthma care could
differ in other samples and settings.

Our sample had limited variation in asthma severity. Health literacy may show associations
with asthma severity and service use outcomes in samples with greater variation in asthma
from mild to severe. However our sample of children with persistent asthma allowed us to
isolate the associations between parent HL and the key outcomes of parent worry and
concern about the asthmatic child in a population with similar levels of severity.

We used parent report of asthma morbidity and did not obtain physiologic measures of
asthma severity, such as spirometric measurements. However, the National Heart, Lung, and
Blood Institute criteria for defining asthma severity depend primarily on parent report of
symptoms and, therefore, these data are consistent with that standard.

Our study is cross-sectional, and therefore cannot examine causal pathways or draw causal
inferences. Further research is needed to determine which pathways are involved in parent
perception of and worry about their child’s health.

4.2. Conclusion
Despite equivalent asthma severity and equivalent use of medical care and medicines,
parents with limited HL had less knowledge and lower expectations, and experienced a
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greater burden of confusion, communication, and worry. They also rated the child’s health
less favorably, and reported lower overall quality of life.

4.3 Practice Implications
It is possible that interventions for parents or caregivers with limited HL could enhance their
understanding, expectations, communication about and skills for management of child
asthma. Enhanced knowledge and skills could contribute to greater parent confidence and
self-efficacy, in turn minimizing the perceived burden of child asthma on parents worry,
concern, and quality of life. Longitudinal research is needed to examine pathways for effects
of parent HL on child asthma care and outcomes, to assess the importance of health literacy
relative to and within the context of multiple factors in health care management and use, and
to test interventions which utilize those pathways to address parent concerns and improve
child asthma care.
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Figure One.
Conceptual Framework: The Role of Parent Health Literacy for Child Asthma
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Table One

Demographic Characteristics by Parent Health Literacy

Overall
n (%)

Adequate HL
n (%)

Low HL
n (%)

P-value

Parent Health Literacy (HL) 499 (100) 335 (67) 164 (33)

Child has Public Insurance1 425 (87.4) 278 (85.3) 147 (91.9) .042

Parent Race is: Black 316 (63.3) 225 (67.2) 91 (55.5)

       White 62 (12.4) 49 (14.6) 13 (7.9)

       Mixed/Other 121 (24.2) 61 (18.2) 60 (36.6) <.001

Parent is: Hispanic 109 (21.9) 57 (17.0) 52 (31.9) <.001

Parent is: Employed 314 (65.8) 237 (72.7) 78 (51.0) <.001

1
Includes Medicaid and State Children’s Health Insurance Program (SCHIP)
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Table Two

Parent Health Literacy and Child Asthma Burden

Overall
n (%)

Adequate HL
n (%)

Low HL
n (%)

P-value

Parent Health Literacy (HL) 499 (100) 335 (67) 164 (33)

Child’s Health is Fair or Poor 122 (24.4) 58 (17.3) 64 (39.0) <.001

Worry More than Other Parents 242 (48.7) 143 (42.8) 99 (60.7) <.001

Asthma Not Under Good Control 400 (80.2) 276 (82.4) 124 (75.6) .094

Number of Symptom-Free Days

 Mean 8.02 8.02 8.01

  (SD) (4.83) (4.76) (4.98) .990

Parent Quality of Life*

 Mean 5.34 5.41 5.18

  (SD) (1.24) (1.17) (1.36) .061

*
Juniper Parent Quality of Life Scale [34]
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Table Three

Parent Health Literacy and Experiences with Asthma Care

Overall
n (%)

Adequate HL
n (%)

Low HL
n (%)

P-value

Parent Health Literacy (HL) 499 (100) 335 (67) 164 (33)

Medical Forms:

 Need Help to Read Forms 191 (38.3) 106 (31.6) 85 (51.8) <.001

 Not Confident Filling Forms 127 (25.5) 60 (17.9) 67 (40.9) <.001

Used Any Preventive Medicines 341 (68.3) 224 (66.9) 117 (71.3) .357

Used Any Urgent Care (Emergency or Inpatient) 205 (41.1) 138 (41.2) 67 (40.9) >.999

Any Unmet Need (Health Care or Prescriptions) 105 (21.0) 74 (22.1) 31 (18.9) .483

Illness Representation

 Mean 3.20 2.84

  (SD) (062) (0.76) <.001

Treatment Expectations

 Mean 3.06 2.83

  (SD) (0.64) (0.62) <.001

Interactions with Provider

 Mean 4.14 3.85

  (SD) (0.52) (0.50) <.001

Parent Beliefs (??)

 Mean 3.83 3.90

  (SD) (0.86) (0.84) 0.353

BMQ* Need for Medicines

 Mean 16.56 18.15

  (SD) (3.86) (3.89) <.001

BMQ* Concerns

 Mean 14.17 14.80

  (SD) (3.70) (4.11) .084

*
BMQ denotes Beliefs About Medicines Questionnaire [37]
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