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ABSTRACT
Objectives: The aim of this exploratory study was to assess the impact of caregiver health
literacy (HL) on health care outcomes for their child with asthma.
Methods: Caregiver dyads across two different healthcare delivery systems completed a bat-
tery of validated asthma outcome instruments, including the Newest Vital SignTM as a meas-
ure of HL for the caregivers of children ages 7–18 y. Utilization history was obtained
through the electronic medical record. Descriptive analysis with bivariate associations
was conducted.
Results: There was no direct relationship between HL and asthma outcomes in the 34
Hispanic and African American caregiver-child dyads. However, caregiver health literacy was
significantly related to language (p¼ 0.02). African American English-speaking caregivers,
seen in an urban emergency department, demonstrated adequate health literacy. Hispanic
Spanish-speaking caregivers, seeking care in a mobile asthma van, showed limited health lit-
eracy. There was no significant association between caregivers’ HL and routine asthma care
visits when language and child age were controlled.
Conclusions: Assessing patient factors can identify persons at risk who need additional sup-
port to negotiate the healthcare system when providing care for a child with asthma.
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Introduction

The Institute of Medicine defines health literacy (HL)
as “the degree to which individuals can obtain, pro-
cess, and understand the basic health information and
services they need to make appropriate health deci-
sions.”(1) Components of HL include reading, writing,
numeracy, critical analysis, listening, communication
and cultural factors. Health Literacy assessments may
include one or more of these skills. Adequate HL is
necessary to correctly interpret provider instructions,
complete medical forms, and access appropriate serv-
ices. Limited HL among adults is linked to high
healthcare utilization, poor medication adherence, and
overall poor health status (2). Similar associations
were found specific to adults with asthma (3,4).

Identifying and evaluating factors linking HL to
health outcomes is an important first step. A conceptual

model proposed by Rosas-Salazar et al. (5) helps to
frame our understanding of the link between HL and
asthma outcomes. The model identifies system and
individual pathways relative to patients, providers
and the healthcare system that connect HL to
asthma outcomes.

Patient factors, such as race, ethnicity, language,
socioeconomic factors, and educational attainment
impact HL and the complexity of health outcomes (5).
Important health care decisions and access to care for
a child is predicated on a parent’s ability to under-
stand and interpret health care information. At least
one in four parents have limited HL skills (6). In a
study examining parent HL with a range of pediatric
health risks, including nonadherence to asthma treat-
ment, parents with low HL were more likely to be
Spanish-speaking than parents with adequate HL (7).
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Provider factors included communication skills,
teaching abilities, available time, educational resources
and cultural competencies (5). Caregivers of children
with asthma are the primary communicators with pro-
viders. Their ability to understand, interpret, and fol-
low through with written or verbal instructions is
crucial to children’s asthma health care outcomes.

The healthcare system defined to include complex-
ity of the system, delivery model, acute care orienta-
tion, and cultural sensitivity brings another element to
the relationship between HL and asthma outcomes
(5). Asthma outcome studies primarily recruit from
provider clinics, emergency departments, and schools.
In a recent review of 13 caregiver HL studies, most
studies had a cross-sectional design, centered on chil-
dren with asthma (8 of 13), and recruited participants
from pediatric clinics in academic medical centers (8).
Few studies analyzed the connection between health-
care utilization and caregiver HL (8). A second sys-
tematic review that focused on caregiver HL and
emergency department (ED) utilization for children 0
to 18 years of age included 17 studies. The authors
concluded that 1 in 3 parents presenting to the ED
had low HL. For those studies specific to children
with asthma, results indicated a relationship between
low parental HL and increased ED use.

Asthma outcome studies are grounded in investi-
gating asthma control, medication adherence and
healthcare utilization through the factors described.
Studies examining the relationship of caregiver HL
with medication adherence and injury prevention in
children with chronic conditions have been reported
(7,10,11). Low parental HL was associated with lim-
ited understanding of medication instructions (10), at-
risk behaviors associated with child injury (7) and
poor adherence to child safety (11). Studies reporting
the impact of caregiver HL on a child’s asthma con-
trol produced varied results. In one cross-sectional
study, there was no association found between paren-
tal HL and a child’s asthma control (12). In contrast,
a second cross-sectional study reported higher paren-
tal HL was significantly associated with well-con-
trolled asthma (13). There were notable dissimilarities
in the study populations and the HL instrument for
these results. Studies specific to children with asthma
have demonstrated associations between parental HL
and child self-efficacy and asthma control (14), while
there are mixed results on the impact on child health-
care utilization (13–16).

Contrasting findings were reported in two studies
examining an association between caregiver HL and
child healthcare utilization (15,16) The Rapid Estimate

of Adult Literacy in Medicine (REALM) was used in
both studies to measure HL in English speaking care-
givers of children with persistent asthma. Caregiver
HL and child health care utilization, defined as an
urgent care visit, showed no association in one study
(p ¼ > 0.999) (15). The second study reported an
association between caregiver HL and child health
care utilization, defined as ED visits and hospitaliza-
tions (IRR 4.6, 95% CI 1.8, 12) (16). Low parental
asthma-related knowledge was associated with low HL
in both studies (15,16).

Presently, strong conclusions cannot be drawn on
the exact relationship between caregiver HL and the
impact on the child with asthma because consistent
measures were not applied and outcome variables dif-
fered. As more attention is directed to the importance
of caregiver HL, its’ impact on a child’s asthma health
outcomes is unknown. Our study will add to the dis-
cussion by evaluating how caregiver HL impacts
asthma outcomes, such as asthma control, medication
adherence, and health care utilization. Further, our
study identifies patient factors, specifically language,
and healthcare system factors which are essential
when addressing health outcomes in children with
asthma in diverse low-income minority populations.

Methods

Setting and participants

We conducted a two-site, cross-sectional study charac-
terizing caregivers’ health literacy and its association
with their child’s healthcare utilization. Child and
caregiver dyads were recruited from two distinct deliv-
ery models: Rush University Medical Center ED (Site
1) and The Children’s Hospital of Orange County
(CHOC) Breathmobile, a mobile asthma van in
Orange County, CA (Site 2) between June 2015 and
March 2016. The Institutional Review Boards at Rush
University Medical Center and the Children’s Hospital
of Orange County approved the study protocol.

To be eligible for the study, children had to be
between 7 and 18 years of age and have a diagnosis of
asthma and active prescriptions for both a short-act-
ing, beta-agonist (SABA) and an inhaled corticoster-
oid (ICS). The age range was predicated on the child’s
ability to meet the age parameters of the assessments.
A caregiver was defined as an adult who accompanied
the child to the clinical encounter and reported to be
responsible for coordinating the child’s medical care.
Both the caregiver and child were enrolled as a dyad.
Site 1 participants had to be proficient in English. Site
2 participants were eligible if proficient in English or
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Spanish. Informed consent was obtained from all care-
givers and assent was obtained from those children
age 7 years and older in English at Site 1 and English
or Spanish at Site 2.

Procedure

For Site 1, a review of the electronic medical record
(EMR) tracking board identified children, between 7
and 18 years of age, with a diagnosis of asthma and
their caregivers who presented to the ED. The EMR
was further reviewed for active SABA and ICS pre-
scriptions to confirm eligibility. With physician agree-
ment to approach the patient, a research assistant
provided asthma inhaler education to each eligible
caregiver and child. Following the education session,
the caregiver was asked to participate in the study
during their wait time in the ED. For Site 2, caregivers
and their children were asked to participate at the
time of their visit to the mobile asthma van after eligi-
bility was determined. For both sites, consent proce-
dures and study implementation took place in a
private area.

Outcome measures

Health literacy was measured using a validated instru-
ment, The Newest Vital SignTM (NVS). The NVS
assesses prose literacy, numeracy and document liter-
acy through the interpretation of an ice cream nutri-
tion label. Prose literacy is the ability to read and
follow written instruction; numeracy is reflected in the
patient’s ability to take medication properly; and
document literacy is the ability to interpret and make
decisions. For example, prose, numeracy and docu-
ment literacy are critical to effective use of a written
asthma action plan. Prose is required to read the plan
instructions, numeracy is required to understand and
properly follow inhaled medication regimens (e.g. how
many inhalations/dose, dosing frequency) and docu-
ment literacy is required to make decisions regarding
what actions to take when transitioning between the
different zones (e.g. green, yellow and red zones). It is
quick and easy to administer and validated for per-
sons 12 and above in English and Spanish against the
Test of Functional Health Literacy (TOFHLA) (17,18).
The NVS is scored with a 6-point scale. A high likeli-
hood of limited literacy is indicated by a score of 0–1
and possible limited literacy is indicated by a score of
2–3. Adequate literacy is almost always demonstrated
by a score of 4–6 (18). Asthma outcomes were exam-
ined through asthma control, medication adherence,

quality of life and healthcare utilization. Asthma con-
trol was measured with the Asthma Control Test
(ACT) and Childhood Asthma Control Test (C-ACT).
The ACT and the C-ACT are validated self-adminis-
tered questionnaires to establish the level of self-
reported asthma control. The ACT is for persons
12 years and older; the C-ACT is for children ages 4
to 11 years (19,20). Adherence was measured using
the Medication Adherence Report Scale (MARS A-
10). MARS A-10 is a validated 10-item scale in which
respondents rate the frequency of medication use and
intentional and nonintentional non-adherent behavior
with ICS medication (21). Quality of life was eval-
uated with the Pediatric Asthma Quality of Life
Questionnaire (PAQLQ). PAQLQ is a validated qual-
ity of life instrument measuring the functional prob-
lems most troublesome to children with asthma,
7–17 years of age (22). The PAQLQ utilizes a 7-point
scale, with one being maximum impairment and seven
indicating no impairment (22). Caregivers completed
demographic, asthma history and asthma control
questionnaires, and the MARS A-10. Children, age
7–11 years, completed the C-ACT, MARS A-10 and
the PAQLQ. Children ages 12 years or greater com-
pleted the ACT, MARS A-10 and the PAQLQ. The
NVS was administered to each caregiver and child
over the age of 12 in our study. Trained research
assistants administered all forms and assessments in
the participants’ preferred language. The research
assistant at Site 2 was fluent in both English
and Spanish.

Healthcare utilization data were extracted from
EMRs for the 12months prior to the date of study
enrollment. Asthma-related healthcare utilization
encounters included ED visits, hospitalizations, and
unplanned clinic and routine encounters where
asthma was the primary reason for the visit.
Following NHLBI NAEPP EPR-3 Asthma guideline
criteria, the following were abstracted for each
encounter: asthma severity, asthma control, asthma
symptoms, nighttime awakenings, SABA use for
symptom control, interference with normal activity
and required oral systemic corticosteroids (23).
Participants were asked to sign a release of informa-
tion form to obtain medical records from other insti-
tutions in the case that patients received care at
multiple sites.

Analysis

Descriptive statistics were compiled on caregiver and
child demographics, assessment results and child’s
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healthcare utilization. To examine the relationships
between HL and asthma outcomes, bivariate associa-
tions were conducted between the caregivers’ health
literacy scores and their adherence and child’s asthma
control and quality of life scores. Bivariate associations
were also conducted between the child’s HL score and
child’s adherence scores. To assess the impact of care-
giver HL on patient and healthcare utilization factors,
bivariate associations of caregivers’ HL scores with
language, race, ethnicity, and routine visits were also
conducted. Multiple Poisson regression analyses were
performed to examine how caregivers’ HL scores
(adequate � 4 vs. inadequate < 4), associated with
routine visits, adjusting for the child’s age and care-
giver’s language preference (Spanish vs. English). A
chi square test evaluated how caregiver’s HL was
related caregiver language. All associations were tested
at alpha ¼ 0.05. The analysis was completed using
IBM SPSS Statistics (Version 22.0).

Results

A total of 34 caregiver-child dyads were enrolled in
the study. Caregivers at Site 1 were predominately
African American (72.7%), English-speaking (100%),
with high levels of high school completion (100%)
and had a mean HL score of 4.18 (SD 1.94) indicative
of adequate health literacy. Caregivers at Site 2 were
predominately Hispanic (100%), Spanish-speaking
(91.3%), with low levels of high school completion
(39.1%) and had a mean HL score of 2.09 (SD 1.76)
suggesting limited health literacy. Results of the
MARS A-10 showed consistent scoring below the
demarcation for good adherence (mean 4.5) between
caregivers and children for both sites. Asthma control,
as measured by the ACT and the C-ACT, indicated
child participant’s asthma was controlled with the
exception of Site 1 for children 12 and older. The
PAQLQ showed median scores between 6.13 and 5.53,
which fall below a score of 7 (no impairment of qual-
ity of life). The overall number of acute visits, i.e., ED
visits, hospitalizations, and unplanned clinic visits,
was low across both sites, but higher at Site 1. The
number of routine or preventive asthma care visits,
however, was notably higher at Site 2 (Table 1).

Asthma outcomes analyzed were asthma control,
medication adherence, quality of life, and healthcare
utilization. No association was found between care-
giver HL and the child’s asthma control, r ¼ –0.037,
n¼ 34, (p¼ 0.838). Also, there was no association
between the caregiver HL score and perceived adher-
ence r¼ 0.10, n¼ 34 (p¼ 0.575) and between the

child’s HL score and child’s perceived adherence
r¼ 0.459, n¼ 18 (p¼ 0.055). Similarly, caregiver’s HL
and the child’s quality of life were not related, r ¼
–0.206, n¼ 34 (p¼ 0.242).

For healthcare utilization, no significant association
between caregivers’ HL and routine asthma care visits
emerged (r ¼ –0.391, 95% confidence interval:
–0.64–0.06) (Figure 1). The mean number of routine
asthma care visits was lower for caregivers with
adequate HL (RR¼ 0.63, 95% confidence interval:
0.41–0.93, p¼ 0.03). However, when caregiver lan-
guage and child age were added as covariates in the
model, the relationship between HL and routine
asthma care visits disappeared (RR¼ 0.97, 95% confi-
dence interval: 0.60–1.53, p¼ 0.89). Caregiver HL was
significantly related to language (v2 ¼ 5.09, p¼ 0.02).
Sixty-nine percent of English-speaking caregivers had
adequate literacy whereas only 24% of Spanish-speak-
ing caregivers had adequate literacy. This suggests
that the effect of caregiver’s HL on child routine
asthma care visits is largely explained by the care-
giver’s language.

Discussion

This was an exploratory study designed to seek pre-
liminary information on the impact of caregiver HL
on his/her child’s asthma outcomes. The study looked
at two primary factors linking caregiver HL to asthma
outcomes: language (patient/caregiver factor) and
delivery model (healthcare system factor). Site 1 care-
givers were English speaking and recruited from an
ED and Site 2 caregivers were Spanish speaking and
recruited from a mobile asthma van. The results did
not demonstrate associations between caregiver HL
and the outcomes asthma control, medication adher-
ence, or child’s quality of life. However, there was a
link between caregiver HL and healthcare utilization.
Children of caregivers with adequate HL had fewer
routine care visits for asthma.

In examining patient factors, when caregiver lan-
guage and child age were added as covariates to the
analysis, the relationship between caregiver HL and
routine visits disappeared, indicating language to be a
significant component in caregiver HL. Using the
Spanish Parental Health Literacy Activities Test
(PHLAT), one study showed low acculturation and
low literacy contributed to a caregiver’s struggle to
understand basic health instructions, such as inter-
preting a written antibiotic prescription and preparing
formula using package instructions (95% CI:
0.11–1.21, p¼ 0.02) (24). The ability to attend to
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children’s health-related tasks was determined to be
associated with a caregiver’s literacy level and achieve-
ment of cultural integration in a Spanish-speaking
population (24). Our findings agree in that limited
literacy was associated with Spanish language and
higher use of routine asthma care services. While
these caregivers may find it more difficult to navigate
the healthcare system and follow written asthma
self-management instructions, they may proactively

compensate for these challenges by attending frequent
routine asthma care visits for their child.

Increasing the frequency of routine asthma care
visits to negotiate HL limits and complexity of the
healthcare system has been explored previously.
Caregiver limited HL has been associated with the
inability to correctly follow their child’s written
asthma management plan supporting the notion they
may seek assistance from a healthcare provider more

Table 1. Characteristics of child and caregiver.
Site 1 Site 2 Total
n = 11 n = 23 n = 34

Child
Gender, male, n (%) 6 (54.5) 16 (69.6) 22 (64.7)
Age, median (Q1,Q3) 13.0 (9.0, 14.5) 10.0 (8.0, 13.0) 11.5 (8.0, 13.8)
Race
African American, n (%) 8 (72.7) 0 (0) 8 (23.5)
White, n (%) 1 (9.1) 1 (4.3) 2 (5.9)
Other, n (%) 2 (18.2) 22 (95.7) 24 (70.6)

Ethnicity
Hispanic, n (%) 2 (18.2) 23 (100) 25 (73.5)
Non-hispanic, n (%) 9 (81.8) 0 (0) 9 (26.5)
Other, n (%) 0 (0) 0 (0) 0 (0)

Language
English, n (%) 11 (100) 23 (100) 34 (100)
Spanish, n (%) 0 0 0

Caregiver
Gender, female, n (%) 10 (90.9) 21 (91.3) 31 (91.2)
Age, median (Q1,Q3) 35.0 (29.0, 43.0) 38.0 (34.0, 42.5) 38.0 (33.0, 42.8)
Race
African American, n (%) 8 (72.7) 0 (0) 8 (23.5)
White, n (%) 1 (9.1) 1 (4.3) 2 (5.9)
Other, n (%) 2 (18.2) 22 (95.7) 24 (70.6)

Ethnicity
Hispanic, n (%) 2 (18.2) 23 (100) 25 (73.5)
Non-hispanic, n (%) 9 (81.8) 0 (0) 9 (26.5)
Other, n (%) 0 (0) 0 (0) 0 (0)

Language
English, n (%) 11 (100) 2 (8.7) 13 (38.2)
Spanish, n (%) 0 (0) 21 (91.3) 21 (61.8)

Education
< High School, n (%) 0 (0) 14 (60.9) 14 (41.2)
� High School, n (%) 11 (100) 9 (39.1) 20 (57.1)

Health literacya

Caregiver's NVS score, mean (SD) 4.18 (1.94) 2.09 (1.76) 2.76 (2.05)
Children's NVS score, mean (SD) 2.86 (0.90) 2.90 (1.52) 2.88 (1.27)

n = 7 n = 10 n = 17
Adherenceb

Caregiver's MARS A-10 score, n, mean (SD) 3.70 (0.66) 3.97 (0.54) 3.88 (0.58)
n = 10 n = 23 n = 33

Children's MARS A-10 score, n, mean (SD) 3.63 (.60) 3.83 (.63) 3.78 (0.62)
n = 8 n = 22 n = 30

Asthma Control
Asthma Control Test (ACT), n, mean (SD) 18.56 (3.68) 22.10 (2.60) 21.11 (3.23)

n = 8 n = 10 n = 18
Children Asthma Control Test (C-ACT), 20.5 (19.3, 23.3) 23.0 (20.5, 24.0) 23.0 (20.0, 23.5)
n, median (Q1,Q3) n = 4 n = 13 n = 17

Quality of Lifec

PAQLQ, median (Q1,Q3) 5.48 (4.13, 6.59) 6.13 (4.87, 6.69) 5.98 (4.86, 6.62)
Healthcare utilization
ED visits, mean (SD) 0.64 (0.88) 0.17 (0.38) 0.32 (0.63)
Hospitalizations, mean (SD) 0.09 (.29) 0 (0) 0.03 (0.17)
Unplanned clinic visits, mean (SD) 0.36 (.64) 0.13 (.34) 0.21 (0.47)
Routine visits, mean (SD) 0.91 (.79) 4.26 (0.90) 3.18 (1.79)

aHealth literacy was measured using the Newest Vital Sign™ (NVS). Score of 0–1 suggest high likelihood of limited literacy; 2–3 possibility of limited liter-
acy; 4–6 adequate literacy. Children's NVS score only for children � 12 years of age.

bMean score of 4.5 or higher defined as good adherence.
cPaediatric Asthma Quality of Life Questionnaire. Score is based on a Likert scale where 1 is maximum impairment and 7 indicates no impairment.
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frequently (12). Likewise, Wood and colleagues found
parent HL was not associated with a child’s asthma
management or asthma control. They concluded that
frequent visits to a physician’s office due to asthma
symptoms may provide the necessary repetitive verbal
asthma instruction diminishing the impact of low lit-
eracy (14). The health system needs to proactively
compensate by providing greater access to routine
asthma visits when limited HL is a concern.

The mobile asthma van is one example of increased
access. Studies demonstrate the success of mobile
healthcare vans on decreased asthma morbidity,
urgent care visits, and increased controller medication
use in underserved children (25,26). In one study
using a pre-post analysis, ED utilization decreased
from 38% to 16% following routine visits to a mobile
asthma van (25). Our results show children of
Spanish-speaking caregivers had a higher number of
routine asthma care visits through a mobile asthma
van program compared to children of English-speak-
ing caregivers who utilized the ED more frequently
and had a greater number of unplanned clinic visits.
Further studies are needed to determine if greater
access to routine visits would impact health care util-
ization for children of English-speaking caregivers
with adequate literacy.

The strength of our study included the use of a
validated health literacy instrument that included mul-
tiple components of health literacy. Recruitment from
two dissimilar healthcare delivery models with distinct
patient/caregiver factors made additional comparisons
possible. A limitation of the study was the need to
combine the populations for analysis due to the small
sample size. Including greater diversity in ethnic

groups and socioeconomic factors as well other health
care delivery models would yield further clarity.

Conclusion

Understanding caregiver HL and the impact on child
asthma management is important to support the
development of strategies for those with limited HL.
Identifying the effect of patient factors, such as care-
givers’ primary language, is also important. Innovative
approaches tailored to the needs of disparate/diverse
populations should be designed mindful of both the
patient and healthcare system factors involved.

Acknowledgment

We thank Amanda Saylor, MS, for her assistance with
data collection.

Declaration of interest

Dr. Mosnaim receives research grant support from Astra
Zeneca, GlaxoSmithKline and Propeller Health; owns stock
options in Electrocore; and serves as a consultant and/or
member of a scientific advisory board for Electrocore,
GlaxoSmithKline, Sanofi-Regeneron, Teva, Novartis, Astra
Zeneca, Boehringer Ingelheim and Propeller Health. The
following investigators: Dr. Belice, Dr. Galant, Dr. Kim, Dr.
Shin, Dr. Pires-Barracosa, Dr. Hall, Dr. Malik, and Dr.
Becker do not report conflicts of interest. The authors alone
are responsible for the content and writing of this article.

Funding

Biostatistics assistance supported by University of Illinois at
Chicago Center for Clinical and Translational Science, grant
number UL1TR000050. This study is part of the Building
Healthy Urban Communities Project funded by BMO
Harris Bank.

ORCID

Yoonsang Kim http://orcid.org/0000-0002-1685-1753

References

1. Ratzan SC, Parker RM, 2000. Introduction. In: Selden
CR, Zorn M, Ratzan SC, Parker RM, ed. National
library of medicine current bibliographies in medi-
cine: health literacy. NLM Pub. No. CBM 2000-1.
Bethesda, MD: National Institutes of Health, U.S.
Department of Health and Human Services.

2. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ,
Crotty K. Low health literacy and health outcomes: an
updated systematic review. Ann Intern Med 2011;155:
97–107. doi:10.7326/0003-4819-155-2-201107190-00005.

Figure 1. Scatterplot of routine visits and caregiver health lit-
eracy specified by site. NVS scores of: 0–1 indicate high likeli-
hood of limited literacy; 2–3 indicate possible limited literacy;
and 4–6 indicate adequate literacy. Some points on the scat-
terplot represent more than one participant. There were 11
participants at Sites 1 and 15 participants at Site 2.

6 P. J. BELICE ET AL.

https://doi.org/10.7326/0003-4819-155-2-201107190-00005


3. Adams RJ, Appleton SL, Hill CL, Ruffin RE, Wilson
DH. Inadequate health literacy is associated with
increased asthma morbidity in a population sample. J
Allergy Clin Immunol 2009;124:601–603. doi:10.1016/
j.jaci.2009.05.035.

4. Apter AJ, Wan F, Reisine S, Bender B, Rand C,
Bogen DK, Bennett IM, Bryant-Stephens T, Roy J,
Gonzalez R, et al. The association of health literacy
with adherence and outcomes in moderate-severe
asthma. J Allergy Clin Immunol 2013;132:321–327.
doi:10.1016/j.jaci.2013.02.014.

5. Rosas-Salazar C, Apter AJ, Canino G, Celed�on JC.
Health literacy and asthma. J Allergy Clin Immunol
2012;129:935–942. doi:10.1016/j.jaci.2012.01.040.

6. Yin HS, Johnson M, Mendelsohn AL, Abrams MA,
Sanders LM, Dreyer BP. The health literacy of parents
in the United States: a nationally representative study.
Pediatrics 2009;124:S289–S298. doi:10.1542/peds.2009-
1162E.

7. Cheng ER, Bauer NS, Downs SM, Sanders LM. Parent
health literacy, depression, and risk for pediatric
injury. Pediatrics 2016;138:e20160025. doi:10.1542/
peds.2016-0025.

8. Keim-Malpass J, Letzkus L, Kennedy C. Parent/care-
giver health literacy among children with special
health care needs: a systematic review of the litera-
ture. BMC Pediatr 2015;15:1–10. doi:10.1186/s12887-
015-0412-x.

9. Morrison AK, Myrvik MP, Brousseau DC, Hoffmann
RG, Stanley RM. The relationship between parent
health literacy and pediatric emergency department
utilization: a systematic review. Acad Pediatr 2013;13:
421–429. doi:10.1016/j.acap.2013.03.001.

10. Yin HS, Sanders LM, Rothman RL, Mendelsohn AL,
Dreyer BP, White RO, Finkle JP, Prendes S, Perrin
EM. Assessment of health literacy and numeracy
among Spanish-speaking parents of young children:
validation of the Spanish Parental Health Literacy
Activities Test (PHLAT Spanish). Acad Pediatr 2012;
12:68–74. doi:10.1016/j.acap.2011.08.008.

11. Heerman WJ, Perrin EM, Yin HS, Sanders LM, Eden
SK, Shintani A, Coyne-Beasley T, Bronaugh AB,
Barkin SL, Rothman RL. Health literacy and injury
prevention behaviors among caregivers of infants. Am
J Prev Med 2014;46:449–456. doi:10.1016/j.amepre.
2014.01.005.

12. Brigham EL, Goldenberg L, Stolfi A, Mueller GA,
Forbis SG. Associations between parental health liter-
acy, use of asthma management plans, and child’s
asthma control. Clin Pediatr (Phila) 2016;55:111–117.
doi:10.1177/0009922815587089.

13. Harrington KF, Zhang B, Magruder T, Bailey WC,
Gerald LB. The impact of parent’s health literacy on
pediatric asthma outcomes. Pediatr Allergy Immunol
Pulmonol 2015;28:20–26. doi:10.1089/ped.2014.0379.

14. Wood MR, Price JH, Dake JA, Telljohann SK, Khuder
SA. African American parents’/guardians’ health liter-
acy and self-efficacy and their child’s level of asthma
control. J Pediatr Nurs 2010;25:418–427. doi:10.1016/j.
pedn.2009.05.003.

15. Shone LP, Conn KM, Sanders L, Halterman JS. The
role of parent health literacy among urban children
with persistent asthma. Patient Educ Couns 2009;75:
368–375. doi:10.1016/j.pec.2009.01.004.

16. DeWalt DA, Dilling MH, Rosenthal MS, Pignone MP.
Low parental literacy is associated with worse asthma
care measures in children. Ambul Pediatr 2007;7:
25–31. doi:10.1016/j.ambp.2006.10.001.

17. Weiss BD, Mays MZ, Martz W, Castro KM, DeWalt
DA, Pignone MP, Mockbee J, Hale FA. Quick assess-
ment of literacy in primary care: the Newest Vital
Sign. Ann Fam Med 2005;3:514–522. doi:10.1370/afm.
405.

18. Shealy KM, Threatt TB. Utilization of the Newest
Vital Sign (NVS) in practice in the United States.
Health Commun 2016;31:679–687. doi:10.1080/
10410236.2014.990079.

19. Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li
JT, Marcus P, Murray JJ, Pendergraft TB.
Development of the asthma control test: a survey for
assessing asthma control. J Allergy Clin Immunol
2004;113:59–65. doi:10.1016/j.jaci.2003.09.008.

20. Liu AH, Zeiger R, Sorkness C, Mahr T, Ostrom N,
Burgess S, Rosenzweig JC, Manjunath R.
Development and cross-sectional validation of the
Childhood Asthma Control Test. J Allergy Clin
Immunol 2007;119:817–825. doi:10.1016/j.jaci.2006.12.
662.

21. Cohen JL, Mann DM, Wisnivesky JP, Horne R,
Leventhal H, Musumeci-Szab�o TJ, Halm EA.
Assessing the validity of self-reported medication
adherence among inner-city asthmatic adults: the
Medication Adherence Report Scale for Asthma. Ann
Allergy Asthma Immunol 2009;103:325–331.

22. Juniper EF, Guyatt GH, Feeny DH, Ferrie PJ, Griffith
LE, Townsend M. Measuring quality of life in chil-
dren with asthma. Qual Life Res 1996;5:35–46.

23. National Asthma Education and Prevention Program.
Expert Panel Report 3: Guidelines for the Diagnosis
and Management of Asthma. Bethesda (MD):
National Heart, Lung, and Blood Institute; 2007.
Available from: https://www.nhlbi.nih.gov/sites/default/
files/media/docs/asthgdln_1.pdf.

24. Ciampa PJ, White RO, Perrin EM, Yin HS, Sanders
LM, Gayle EA, Rothman RL. The association of accul-
turation and health literacy, numeracy and health-
related skills in Spanish-speaking caregivers of young
children. J Immigrant Minority Health 2013;15:
492–498. doi:10.1007/s10903-012-9613-7.

25. Liao O, Morphew T, Amaro S, Galant S. The
BreathmobileTM: a novel comprehensive school-based
mobile asthma care clinic for urban underprivileged
children. J School Health 2006;76:313–319. doi:10.
1111/j.1746-1561.2006.00119.x.

26. Morphew T, Scott L, Li M, Galant SP, Wong W,
Lloret MIG, Jones F, Bollinger ME, Jones CA. Mobile
health care operations and return on investment in
predominantly underserved children with asthma: the
Breathmobile Program. Popul Health Manag 2013;16:
261–269. doi:10.1089/pop.2012.0060.

JOURNAL OF ASTHMA 7

https://doi.org/10.1016/j.jaci.2009.05.035
https://doi.org/10.1016/j.jaci.2009.05.035
https://doi.org/10.1016/j.jaci.2013.02.014
https://doi.org/10.1016/j.jaci.2012.01.040
https://doi.org/10.1542/peds.2009-1162E
https://doi.org/10.1542/peds.2009-1162E
https://doi.org/10.1542/peds.2016-0025
https://doi.org/10.1542/peds.2016-0025
https://doi.org/10.1186/s12887-015-0412-x
https://doi.org/10.1186/s12887-015-0412-x
https://doi.org/10.1016/j.acap.2013.03.001
https://doi.org/10.1016/j.acap.2011.08.008
https://doi.org/10.1016/j.amepre.2014.01.005
https://doi.org/10.1016/j.amepre.2014.01.005
https://doi.org/10.1177/0009922815587089
https://doi.org/10.1089/ped.2014.0379
https://doi.org/10.1016/j.pedn.2009.05.003
https://doi.org/10.1016/j.pedn.2009.05.003
https://doi.org/10.1016/j.pec.2009.01.004
https://doi.org/10.1016/j.ambp.2006.10.001
https://doi.org/10.1370/afm.405
https://doi.org/10.1370/afm.405
https://doi.org/10.1080/10410236.2014.990079
https://doi.org/10.1080/10410236.2014.990079
https://doi.org/10.1016/j.jaci.2003.09.008
https://doi.org/10.1016/j.jaci.2006.12.662
https://doi.org/10.1016/j.jaci.2006.12.662
https://www.nhlbi.nih.gov/sites/default/files/media/docs/asthgdln_1.pdf
https://www.nhlbi.nih.gov/sites/default/files/media/docs/asthgdln_1.pdf
https://doi.org/10.1007/s10903-012-9613-7
https://doi.org/10.1111/j.1746-1561.2006.00119.x
https://doi.org/10.1111/j.1746-1561.2006.00119.x
https://doi.org/10.1089/pop.2012.0060

	Abstract
	Introduction
	Methods
	Setting and participants
	Procedure
	Outcome measures
	Analysis

	Results
	Discussion
	Conclusion
	Acknowledgment
	Declaration of interest
	References


