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ABSTRACT
Background: National asthma guidelines recommend use of an asthma action plan (AAP)
as part of chronic asthma care. Unfortunately, AAPs have not been tailored for use in acute
care settings, where many patients at risk for poor chronic asthma care are seen, including
those who are non-English-speaking or have low literacy levels. We previously developed a
picture-based medication plan (PBMP), a unique type of AAP for use in an ambulatory set-
ting and designed to increase patient use and understanding. However, little is known
about how parents seeking emergency department (ED) asthma care would perceive
the PBMP.
Objective: To assess parental attitudes toward an asthma PBMP in the largest pediatric ED
in Los Angeles County.
Methods: We surveyed a consecutive sample of English- or Spanish-speaking parents of
children 2-17 years seeking ED asthma care. Parents used a 5-point Likert scale for various
statements regarding their perceptions of the PBMP. Responses were analyzed by sociode-
mographics, asthma control, and health literacy using Chi-squared and t-tests.
Results: 90 parents provided feedback on the PBMP. The majority of parents endorsed the
PBMP. Endorsement was 20%-30% higher among Spanish-speaking parents and those who
did not complete high-school compared to English-speaking parents and parents with a
high school education or higher (p< 0.05 for both comparisons).
Conclusion: Spanish-speaking parents and parents with less than a high-school education
overwhelmingly endorsed the PBMP. It may be useful to consider incorporating the
PBMP as part of patient-centered chronic asthma care strategies for populations seen in
ED settings.

ARTICLE HISTORY
Received 11 November 2019
Revised 2 April 2020
Accepted 4 April 2020

KEYWORDS
Asthma; picture based
medication plan;
emergency; asthma action
plan; chronic care

Introduction

National Asthma Education and Prevention Program
guidelines recommend the use of asthma action plans as
they have been shown to improve chronic asthma care,
including medication adherence, asthma control, asthma-
related hospitalizations and emergency-department (ED)
visits (1–8). However, less than 20% of children with
asthma have received a written asthma action plan
(9–11). Also, the majority of asthma action plans are
written at a fifth grade reading level or higher (12,13),
making them more difficult for those with low literacy
levels which includes upwards of 30% of the adult
United States population (14).

Studies involving parents and children show that
patients and parents prefer educational materials with

plain language and pictographic information to
enhance understanding (15–19). Recently developed,
picture-based asthma action plans have been shown to
improve pediatric asthma medication adherence and
asthma outcomes by providing parents with a better
understanding of asthma management as a solution to
overcome parental low literacy (20–24).

We previously developed a picture-based medica-
tion plan (PBMP), a unique type of asthma action
plan which incorporates pictures of controller and res-
cue medications, for use in the ambulatory setting.
Designed to increase patient medication use and
understanding, a high proportion of parents with low
literacy (<9th grade reading level) endorsed the
PBMP for use in ambulatory clinical encounters (25).
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There are no published studies on the perceived utility
of a picture-based asthma action plan among patients
seen for asthma in an ED setting, where many
patients at risk for low health literacy, high asthma
morbidity and poor asthma control are often seen and
where asthma action plans can be provided.

The purpose of this study was to assess parental per-
ceptions of a picture-based asthma action plan (PBMP)
in a pediatric ED setting with regard to its ability to (1):
improve understanding of their child’s asthma medica-
tions and medication regimen (2) make it easier to
accurately explain what medications their child takes and
with what frequency, and (3) provide a simple way to
educate parents about their child’s asthma medications.
We also sought to determine if the PBMP was perceived
differentially among sub-groups known to be at risk for
poor asthma care and/or poor asthma outcomes, includ-
ing ethnic/racial minorities, those on public health insur-
ance and/or those of lower socioeconomic status.

Methods & materials

Setting, eligible subjects, enrollment

This was a prospective study held at the highest vol-
ume pediatric ED in Los Angeles from August 2017
to January 2018. A consecutive sample of parents of
children 2–17 years of age seeking ED asthma care
were approached in the emergency department by a
bilingual (English–Spanish) trained research assistant
(RA). Patients were screened for eligibility and
informed consent was obtained from parents and
assent from children older than 7 years of age.
Inclusion criteria included any patients age 2–17 years
who presented with a respiratory complaint and: (1) a
history of asthma; and/or (2) screened positive for
study participation using a validated algorithm that
queried about a prior history of coughing, wheezing,
chest tightness, or trouble breathing (26–28). Subjects
were excluded if (1): the parents were non-English and
non-Spanish-speaking (2), the patient had underlying
complex pulmonary disease, including home oxygen
use, a mechanical ventilator, tracheostomy, cystic fibro-
sis, lung cancer and pulmonary dysplasia; or (3) the
patient had cardiac complications or a neurologic
disorder. The Children’s Hospital of Los Angeles
Institutional Review Board approved this study.

Survey administration

The survey administered in the ED evaluated patient
and/or parental sociodemographic characteristics (educa-
tion, household income, race, ethnicity, health insurance

status and type) and clinical asthma status, and included
a qualitative interview and a health literacy assessment
(Short Assessment of Health Literacy) (29). Parents
could choose whether to complete the survey in English
or Spanish, and via self-administration or by interview
with the RA. Parents who completed the survey received
$20 cash for their time.

PACCI-ED & asthma care

Survey questions regarding clinical asthma status were
based on the PACCI-ED (Pediatric Asthma Control
and Communication Instrument-Emergency Department)
(see Figure 1), a validated asthma questionnaire which
assesses asthma morbidity (disease trajectory, disease
burden, risk for poor outcomes over a 12-month time-
frame, and symptoms, rescue medication use, attacks,
activity limitation and sleep disruption over a 1–2week
time-frame) (30–33). Parents were also surveyed about
prior asthma care, including history of prior inhaled
corticosteroid or oral steroid use, receipt of an asthma
action plan, and emergency department visits and hos-
pital admissions.

Picture-based medication plan

In accordance with the National Asthma Education
and Prevention Program guideline recommendations,
the picture-based medication plan (PBMP) was devel-
oped at a 4th grade reading level by the senior author
(Figures 2 and 3) (8,25). (The Spanish version is avail-
able online as supplemental material.) Pictures of con-
troller and rescue medications are included in the
PBMP with the intent that the physician would circle
the medications that the patient is supposed to take in
addition to providing simple written directions.

The RA provided the parent with an example of
the PBMP and then asked the parent to rate their
level of agreement with 10 statements regarding the
PBMP using a 5-point Likert scale (strongly agree,
agree, neither agree nor disagree, disagree, strongly
disagree). We inquired about the parent’s perceptions
of using the PBMP to enhance understanding of their
child’s asthma medication, comfort using these medi-
cations and confidence in treating their child’s asthma
(e.g. “I would feel more confident in my ability to
treat my child’s asthma if I could review pictures of
the asthma medicines with my child’s doctor”).
Ratings were provided during the ED visit, prior to
receiving any prescriptions for medications.
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Figure 1. Pediatric asthma control and communication instrument – Emergency Department.
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Statistical analysis

Results were expressed as proportions and means of
the Likert-scale score with standard deviations for each

statement. Responses to level of agreement (strongly
agree, agree, neither agree or disagree, disagree,
strongly disagree) were collapsed dichotomously into

Figure 1. Continued.

4 K. H. PADE ET AL.



‘strongly agree’ and ‘agree’ versus ‘neither agree or
disagree’ and ‘disagree’ and ‘strongly disagree’.
Chi-square tests were used to compare proportions
and t-tests for means. We compared the propor-
tion of parents who agree/strongly agree for each
statement by language spoken (English versus

Spanish), insurance type and educational level (less
than high school versus high school and higher).
Some participants did not complete all survey
items, but were still included in the analyses;
therefore, sample sizes vary for some findings—
this is indicated in the results when it occurred.

Figure 2. Sample of a picture-based medication plan for rescue medications.

Figure 3. Sample of a picture-based medication plan for controller medications. (Of note, the version used in the study indicated
a specific inhaled steroid).
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Analyses were performed with SAS 9.4 statistical
software (SAS Institute Inc., Cary, NC).

Results

174 parents completed the parent study. Ninety parents
provided feedback on the picture-based medication plan.
Thirty-eight (42%) used the self-administration method
and fifty-two (58%) opted to have the survey adminis-
tered by the RA. The majority of children were
Hispanic, male and on public health insurance. The
average age of the child with asthma was 7 years (SD ¼
4). A minority of parents preferred a Spanish-language
survey, did not complete high school or had low health
literacy (all less than 20% of participants). A majority of
children surveyed were on a controller medication (51%,
n¼ 46). One third of patients had received an asthma
action plan in the past. Further sociodemographic data
of the respondents can be viewed in Table 1.

Overall, the majority of parents either agreed or
strongly agreed with each survey item inquiring about
the potential benefits of the PBMP (endorsement
ranging from 67% to 88% of parents). Analyses of
sub-groups revealed that compared to English-speaking
parents, a larger proportion of Spanish-speaking
parents agreed that with a PBMP they would: (1) feel
more comfortable describing frequency of medication
use (p¼ 0.02); (2) feel more confident talking to their

child’s doctor (p¼ 0.02); (3) like their child’s doctor to
explain how to use asthma medications (p¼ 0.02); and
(4) feel more confident to treat their child’s asthma
(p¼ 0.04) (Figure 4).

In addition, we observed that compared to parents
with a high school education or higher, a larger pro-
portion of parents who did not complete high school
felt that with a PBMP: (1) it would be easier to under-
stand the doctor’s treatment plan (p¼ 0.04); (2) they
would feel more comfortable describing frequency of
medication use (p¼ 0.05); (3) they would feel more
confident talking to their child’s doctor (p¼ 0.03);
and (4) they would like their child’s doctor to explain
how to use asthma medications (p¼ 0.01) (Figure 5).
Figures 6 and 7 show stratification by language spo-
ken and educational level. There was no statistical dif-
ference in level of endorsement for PBMPs by other
sociodemographic (e.g. age, ethnicity, insurance, par-
ental education, income, language and health literacy)
or asthma characteristics. In particular, there was no
statistical difference between English- and Spanish-
speaking groups in PBMP endorsement when correct-
ing for education level. And, there was no statistical
difference in endorsement of the PBMP between
patients who had previously received an asthma action
plan vs. those that had never received an AAP.

Discussion

In this sample of parents of children with asthma pre-
senting for care at an urban pediatric emergency depart-
ment, we found that the majority endorsed an asthma
action plan (AAP) made up of pictures of asthma medi-
cations (a picture-based medication plan [PBMP]).
Parents who did not graduate high school and Spanish-
speaking parents reported even more positive attitudes
toward the PBMP. Importantly, only 33% had received
an asthma action plan in the past, yet over 60% of the
children were on controller medications; therefore, a
PBMP could be particularly helpful to prevent confusion
between rescue and controller medications.

Studies have shown that families of low socioeco-
nomic status (SES) and certain racial/ethnic minority
groups have higher asthma-related morbidity and
poorer asthma control (34,35) with low health literacy
contributing to these inequities (36–39). In particular,
children of parents with low literacy had more emer-
gency department visits, hospitalizations and days
missed from school (36). Although the National
Asthma Education and Prevention Program guidelines
recommend asthma action plans for all patients with
asthma, the majority are written at greater than a fifth-

Table 1. Sociodemographic and clinical characteristics (N¼ 90).
Child
Age (years), mean (std) 7 (4)
Gender: Male, n (%) 60 (67%)
Ethnicity: Hispanic, n (%) 54 (62%)
Race: Black/African American, n (%) 12 (14%)
Insurance: Public, n (%) 74 (84%)

Parent
Education: Did not complete high school, n (%) 12 (14%)
Income < $70,000 n (%) 72 (94%)
Low Health Literacy n (%) 14 (19%)
Survey conducted in Spanish, n (%) 15 (17%)

Previous Care Received Prior to ED Visit
Parent reports child not on a daily controller

medication, n (%)
44 (49)

Answered a validated asthma questionnaire, n (%) 3 (3%)
Received an asthma action plan, n (%) 29 (33%)
Seen an asthma specialist, n (%) 25 (29%)

Asthma Events in the Past 12 months
1þ visits to Urgent Care 35 (39%)
1þ visits to ED 73 (81%)
1þ hospitalizations 25 (28%)
1þ oral steroids use 66 (75%)

Asthma Control, n (%)
Intermittent 13 (7.3)
Mild 64 (36)
Moderate 62 (34.8)
Severe 39 (21.9)

Missing Data: Ethnicity ¼ 3, Race ¼ 7, Insurance ¼ 2, Education ¼ 4,
Income ¼ 13, Health Literacy ¼ 18, Answered a validated asthma ques-
tionnaire ¼ 2, Received an asthma action plan ¼ 3, Seen an asthma
specialist ¼ 4, Urgent Care visits ¼ 1, Oral steroid use ¼ 2.
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Figure 5. Percentage of parents who agree or strongly agree with the benefits of PBMP, by highest parent education level.

Figure 4. Percentage of parents who agree or strongly agree with the benefits of PBMP, by preferred language spoken.
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grade reading level (8,12,13). Given that one-third of
US adults have low-health literacy (14,40), these asthma
action plans may not be effective in parents with low
health literacy and have been shown to be used less in
parents with limited English proficiency (41). It is not
surprising that we found that parents who did not
complete high-school and who were Spanish-speaking
endorsed the PBMP more than English-speaking
parents and parents who graduated high-school.

Low-literacy written asthma action plans typically
include pictures of when and how to take medications,
but do not include pictures of specific asthma medica-
tions. They have been shown to reduce asthma medica-
tion errors (21) and improve asthma counseling by
providers (42), however parents with low SES and low

health literacy often have poor understanding of the
need to give everyday preventive (controller) medica-
tions, even when using a low-literacy asthma action
plan (43,44). In addition, these often do not include
pictorial images of specific medications. In fact, parents
and children prefer educational materials with plain lan-
guage and pictographic information (15–18,20,21,42),
and studies have shown that instructions for patients
that involve pictures are even more effective for those
patients with lower health literacy (45–48).

Limitations

There are some limitations to our study findings.
First, the study was performed at a single academic

Figure 6. Percentage of English-speaking parents who agree of strongly agree with the benefits of PBMP, by highest parent edu-
cation level.

Figure 7. Percentage of Spanish-speaking parents who agree of strongly agree with the benefits of PBMP, by highest parent edu-
cation level.
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center and may not be generalizable to other popula-
tions, although this ED serves populations that routinely
experience poor quality asthma care: poor, Hispanic
and African American patients. Since we only enrolled
parents who spoke either English or Spanish, we cannot
generalize these findings to other non-English/Spanish
speaking parents. However, Spanish is the 2nd most
common language spoken in the United States and
includes groups that routinely experience disparate
asthma care and outcomes (49–51). In addition, the
average age of our patients with asthma was 7 years of
age, and thus we may not be able to generalize the use
of the PBMP to all teenagers as only 8.6% of children
in our study were between the ages of 13 and 18
(n¼ 15). Last, we did not directly compare the PBMP
to a written asthma action plan (without medication
pictures) or other previously developed picture-based
asthma action plans and thus cannot compare parental
preference between them. However, given the well-
described prevalence of low literacy, we expect that the
PBMP would be widely endorsed among populations at
risk for low English literacy. Future studies to evaluate
parental preference between different types of asthma
action plans and evaluation of the impact of the PBMP
on asthma outcomes, including utilization of the PBMP
at home, medication adherence, asthma medication
management and overall asthma burden and morbidity.

Conclusion

Parents of children with asthma, including Spanish-
speaking parents and parents with less than a high-
school education strongly endorsed the PBMP. It may
be useful to consider incorporating the PBMP as part
of patient-centered chronic asthma care strategies for
populations seen in ED settings.
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