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Readability, Suitability, and Characteristics of Asthma
Action Plans: Examination of Factors That May Impair
Understanding

WHAT’S KNOWN ON THIS SUBJECT: National asthma treatment
guidelines include the recommendation that all asthma patients
receive a written asthma action plan. No previous study has
sought to examine the readability, suitability, and content of
asthma action plans within a nationally representative sample.

WHAT THIS STUDY ADDS: Although variability was found across
written asthma action plans, and improvements in readability, suitability,
and content are needed, there were also many common elements that
would support a move to a single universal standard action plan.

abstract
OBJECTIVE: Recognition of the complexity of asthma management has
led to the development of asthma treatment guidelines that include the
recommendation that all pediatric asthma patients receive a written
asthma action plan. We assessed the readability, suitability, and charac-
teristics of asthma action plans, elements that contribute to the effec-
tiveness of action plan use, particularly for those with limited literacy.

METHODS: This was a descriptive study of 30 asthma action plans (27
state Department of Health (DOH)–endorsed, 3 national action plans en-
dorsed by 6 states). Outcome measures: (1) readability (as assessed by
Flesch Reading Ease, Flesch-Kincaid, Gunning Fog, Simple Measure of
Gobbledygook, Forcast), (2) suitability (Suitability Assessment of
Materials [SAM], adequate: $0.4; unsuitable: ,0.4), (3) action plan
characteristics (peak flow vs symptom-based, symptoms, recommended
actions).

RESULTS: Mean (SD) overall readability grade level was 7.2 (1.1) (range =
5.7–9.8); 70.0% were above a sixth-grade level. Mean (SD) suitability score
was 0.74 (0.14). Overall, all action plans were found to be adequate,
although 40.0% had an unsuitable score in at least 1 factor. The highest
percent of unsuitable scores were found in the categories of layout/
typography (30.0%), learning stimulation/motivation (26.7%), and graphics
(13.3%). There were no statistically significant differences between the
average grade level or SAM score of state DOH developed action plans
and those from or adapted from national organizations. Plans varied with
respect to terms used, symptoms included, and recommended actions.

CONCLUSIONS: Specific improvements in asthma action plans could max-
imize patient and parent understanding of appropriate asthma manage-
ment and could particularly benefit individuals with limited literacy skills.
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Asthma is one of the most common
childhood chronic diseases,1 affecting
nearly 10% of US children.1–3 Recognition
of the complexity of asthmamanagement
has led to the development of national
and international asthma treatment
guidelines which include the recommen-
dation that all adult and pediatric asthma
patients receive a written asthma action
plan.4–6 Although use of action plans
has been associated with a reduction
in asthma-related hospitalizations and
emergency department visits,7–12 there
are concerns about their effectiveness
when used for individualswith low health
literacy, who represent more than one-
third of US adults.13 Individuals with low
health literacy are disproportionately
from low socioeconomic status back-
grounds and racial/ethnic minority
groups, the same populations at greatest
risk for the development of asthma and
worse asthma-related morbidity.1,3,14–16

Readability, or grade level, and suitability,
which comprise additional aspects of
content, literacy demand, graphics,
layout/typography, learning stimulation,
andculturalappropriateness,contributeto
the effectiveness of written materials.17–20

To date, although readability has been
assessed for other types of patient ed-
ucation materials, there has been lim-
ited analysis of asthma action plans.21,22

One study performed a decade ago
found that national asthma action plans
had an eighth-grade level on average,
higher than state-developed action
plans,21 despite the recommendation
that patient education materials for the
general population be written at the
sixth-grade level or lower.17,23,24 No pre-
vious study has systematically examined
the suitability of asthma action plans or
documented levels of consistency in
content and format across plans.

Optimization of readability and suitabil-
ity within the context of asthma action
plans requires close examination of
characteristics across a range of plans,
becausenosinglestandardplanexists.21 In

this study, we therefore sought to examine
systematically the readability, suitability,
andcharacteristics of asthmaactionplans
used across the United States to better
understand standard practices and to in-
form recommendations to maximize their
effectiveness. Such an evaluation is con-
sistent with the goals of national initiatives
related to health literacy, including the US
Department of Health andHumanServices
(DHHS) National Action Plan to Improve
Health Literacy25,26 and meaningful use
guidelines,27 which support the develop-
ment and dissemination of patient care
information that is understandable and
actionable.

METHODS

Identification of the Sample of
Written Asthma Action Plans

Written asthma action plans endorsed
by each state’s Department of Health
(DOH) were independently sought by 2
investigators (DS, CL). Inclusion criteria
were as follows: (1) English language
and (2) endorsement by state DOH.
Availability of a state DOH-endorsed plan
was first assessed by using the Internet,
with phone callsmade to each state DOH
when an online state DOH-endorsed
plan could not be found. In the few
cases of disagreement between the 2
investigators, 2 additional investigators
(SY, RG) reviewed the cases and came to
a consensus regarding the final set of
action plans. Thirty action plans were
ultimately identified for inclusion in
analyses: 27 state DOH-developed and 3
national action plans (American Acad-
emy of Allergy, Asthma and Immunology;
American Lung Association; National
Institutes of Health/National Heart, Lung
and Blood Institute). Six state DOHs en-
dorsed 1 of 3 national action plans. Sev-
enteen states provided no DOH-specified
or national action plan. There is no
existing mandate for the provision of
a DOH-endorsed asthma action plan, and
the rationale for why a state did not have
a DOH-endorsed plan was not assessed.

Asthma Action Plan Assessments.

Three types of assessments were per-
formed to examine (1) readability, (2)
suitability, and (3) action plan features.

Readability

Five readability formulaswere used to
determine the grade level of each plan
(Readability Plus software, Micro
Power & Light Co, Dallas, TX): Flesch
Reading Ease (FRE), Flesch-Kincaid (F-K),
Gunning Fog (FOG), Simple Measure of
Gobbledygook (SMOG), and Forcast.21,28–32

A composite score was calculated, in
which the average reading level across

TABLE 1 Readability Characteristics of
Written Asthma Action Plansa,b

Mean (SD)c Range

Readability formulas
Flesch reading ease

score
77.1 (8.6) 59–90d

Flesch reading ease
category, n (%)
5th grade 1 (3.3) NA
6th grade 11 (36.7) NA
7th grade 14 (46.7) NA
8th–9th grade 2 (6.7) NA
10th–12th grade 2 (6.7) NA

Flesch-Kincaid grade
level

4.5 (1.5) 2.4–7.6

FOG grade level 7.2 (1.4) 4.8–10.3
SMOG grade level 8.1 (0.9) 6.8–9.9
Forcast grade level 9.3 (0.8) 7.7–11.6

Composite readabilitye

Average grade level 7.2 (1.1) 5.7–9.8
Overall grade category,

n (%)
6th grade 9 (30.0) NA
7th grade 11 (36.7) NA
8th grade 5 (16.7) NA
9th grade 3 (10.0) NA
10th grade 2 (6.7) NA
$11th grade 0 (0) NA

NA, not applicable.
a Sample of 30 state DOH endorsed asthma action plans;
includes 3 action plans created by national organizations
(ie, American Academy of Allergy, Asthma and Immunology;
American Lung Association/National Heart, Lung and Blood
Institute).
b Patient education materials for the general population
should be written at the sixth-grade level or below,17,23

state level standards which exist33,34 (eg, Medicaid forms,
in which majority of states recommend a sixth-grade level
or lower).
c Mean (SD) unless otherwise specified.
d Flesch reading scores categorized into grade categories
as follows: college graduate (0–29), college (30–49), 10th–
12th grade (50–59), eighth–ninth grade (60–69), seventh
grade (70–79), sixth grade (80–89), fifth grade (90–100).
e Averaged across the 5 readability formulas, with Flesch
reading ease score converted to approximate grade level.
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the 5 formulas was determined to bal-
ance the strengths and weaknesses of
each formula and increase reliability. On
the basis of the recommendation that
patient education materials for the gen-
eral population bewritten at a sixth-grade
level or lower,17,23 including state-level
standards that exist33,34 (eg, Medicaid
forms, in which the majority of states
recommend a sixth-grade level or lower),
each plan was also categorized on the

basis of whether the composite reading
level was sixth grade level or lower.

The FRE, F-K, FOG, and SMOG each use
sentence length and number of syllables
per word to assess difficulty, weighting
these in different ways.28–31 The F-K is
often thought to underestimate reading
level,35 because it is based on a re-
quirement of 50% comprehension (ie,
50% of individuals at the calculated
grade level can comprehend the mate-

rial), whereas the SMOG uses a cutoff
of 100%.36 The Forcast is based on the
number of monosyllabic words and is
considered to be particularly useful for
nonprose documents.32 Because the
FRE provides grade-level ranges above
the eighth grade, we used the mean
grade within the range (ie, 8.5 for
eighth- to ninth-grade range) to repre-
sent the FRE grade level included in the
calculated average grade level.

TABLE 2 Suitability of Written Asthma Action Plansa

Recommended criteria Mean (SD) Range Not suitable Adequate

n (%) n (%)

Contenta

Purpose explicitly stated 0.27 (0.45) 0–1 22 (73.3) 8 (26.7)
Content aimed at desirable behaviors/actions 1.0 (0) 1–1 0 (0) 30 (100)
Scope limited to essential information 0.97 (0.18) 0–1 1 (3.3) 29 (96.7)
Content, composite 0.74 (0.17) 0.33–1 1 (3.3) 29 (96.7)

Literacy demandb

Writing style conversational, uses active voice, simple sentences 0.87 (0.35) 0–1 4 (13.3) 6 (86.7)
Vocabulary uses common words 0.77 (0.43) 0–1 7 (23.3) 23 (76.7)
Context given first before new information 0.93 (0.25) 0–1 2 (6.7) 28 (93.3)
Learning aided by “road signs”/advanced organizers 0.80 (0.41) 0–1 6 (20.0) 24 (80.0)
Literacy demand, composite 0.84 (0.21) 0.25–1 1 (3.3) 29 (96.7)

Graphicsc

Graphics simple, uses line drawings/sketches; likely to be
familiar to readerd

0.96 (0.20) 0–1 1 (4.0) 24 (96.0)

Illustrations relevant; key messages presented visually in an
effective mannerd

0.92 (0.28) 0–1 2 (8.0) 23 (92.0)

Purpose and use of lists, tables, graphics explained 0.67 (0.48) 0–1 10 (33.3) 20 (66.7)
Explanatory captions used for graphicse 0.63 (0.50) 0–1 6 (37.5) 10 (62.5)
Graphics, composite 0.75 (0.30) 0–1 4 (13.3) 26 (86.7)

Layout and typography
Layout factors optimizedf 0.70 (0.47) 0–1 9 (30.0) 21 (70.0)
Typography optimizedg 0.70 (0.47) 0–1 9 (30.0) 21 (70.0)
Subheadings or “chunking” used to group ideas 0.50 (0.51) 0–1 15 (50.0) 15 (50.0)
Layout and typography, composite 0.63 (0.29) 0–1 9 (30.0) 21 (70.0)

Learning stimulation/motivation
Interactiveness promoted by presenting problems / questions

for reader response
0.37 (0.49) 0–1 19 (63.3) 11 (36.7)

Behaviors are modeled and specific 0.97 (0.18) 0–1 1(3.3) 29 (96.7)
Motivation / self-efficacy encouraged by subdividing topics into

small, learnable parts
0.67 (0.48) 0–1 10 (33.3) 20 (66.7)

Learning stimulation/motivation, composite 0.67 (0.25) 0.33–1 8 (26.7) 22 (73.3)
Overall suitability categoryh 0.74 (0.14) 0–1 0 (0) 30 (100.0)
Any unsuitable score NA NA 12 (40.0)i 18 (60.0)j

NA, not applicable.
a Content subsection focused on whether a summary/review was included, considered NA and not included in scoring.
b Literacy demand subsection of reading grade level assessed as part of readability statistics and not included here.
c Graphics subsection focused on cover purpose considered NA and not included in scoring.
d NA in 5 cases.
e NA in 14 cases.
f Optimized layout factors include illustrations adjacent to related text, layout and sequence of information consistent (allowing for reader to predict flow of information), visual cuing devices
(eg, shading, boxes, arrows, bolding/italics) used to direct attention to key information, adequate white space, use of color supports and does not distract from message, line length 30–50
characters and spaces, high contract between type and paper.
g Optimized typography features include serif or sans-serif font, 12-point font size, typographic cues (bolding, size, color) used to emphasize key points, no all caps for long headers or running
text.
h Based on combination of all criteria; culture section excluded as action plans target a general population.
i Any score of unsuitable for any criteria.
j Adequate scores for all criteria.
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FIGURE 1
Examples to highlight aspects of action plan suitability.

ARTICLE

PEDIATRICS Volume 131, Number 1, January 2013 e119
 at Swets Info Serv 37619198 on February 18, 2013pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/


FIGURE 1
(continued)
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Before using the readability software,
each document was converted to text
and prepared systematically. Only text
that a parent was expected to read and
understand was included in the text to
be analyzed. The following was removed:
organizationname/slogan,volume/issue,
page numbers, copyright, adapted from
information, funding.Nonsentences,such
as section headers, labels, and table
headings were also removed. Bulleted
phrases describing asthma symptoms
were converted into sentences, because
symptom recognition is necessary for
proper asthma management.

Suitability

We used an adapted version of the Suit-
ability Assessment of Materials (SAM)
instrument,17,37 a common tool used to
analyze documents systematically based
on elements that may affect readability
and ease of use (content, literacy de-
mand, graphics, layout/typography,
learning simulation, cultural appropri-
ateness).38 A modified SAM scoring
system (adequate = 1 vs unsuitable =
0) was used to grade each individual
factor.39 For this analysis, cultural
appropriateness was also not assessed
because action plans were created for
general audiences rather than a spe-
cific target population. Total SAM score
was calculated by dividing the sum of
the scores for each factor by the total
number of applicable items; a $40%
rating was considered to be adequate.

Action Plan Features

Action plan–specific features were ex-
amined to determine the extent to
which similarities and differences exist
across plans. Determination of the fea-
tures to include for analysis was guided
by an examination of a preliminary sam-
ple of action plans, as well as previous
literature on aspects of action plans
considered to be important from
medical/health literacy perspectives.4,40,41

The final list was created with input
from 2 clinicians/health literacy experts

(HSY, BPD), a cognitive scientist/health
literacy expert (MSW), and 2 clinicians
with expertise in asthma care (RG, ST).

Each action plan was assessed to de-
termine whether it (1) was symptom- or
peak-flow based, (2) was intended to
be filled in by hand or electronically, (3)
included a severity classification, (4)
identified patient-specific triggers, (5) re-
quested physician contact information,
and (6) included a place for a physician
signature.Theformatofmedicationcharts
wasalsoexamined(eg,fill in,checkboxes).

Use of color coding was assessed to de-
termine whether the standard traffic-
light motif was supported with the use
of green, yellow, and red8 and whether
additional colors were used. The use of
pictorial illustrations to distinguish be-
tween the 3 zones of the typical action
plan was also assessed and image type
determined (ie, realistic/lifelike draw-
ings, smiley face icons, traffic light icons).

Wording used to refer to everyday (or
controller) and rescue medications
was examined. For each of the 3 zones,
we also assessed symptoms listed and
recommended actions.

Abstraction of Data

Readability was assessed by using
software as previously described. With
respect to suitability, 2 reviewers in-
dependently rated each of the 30 action
plansaftera 2-hour trainingsessionand
calibration. Interrater reliability was
high (k = 0.71), based on agreement or
disagreement for the scoring of each
individual feature as being adequate,
unsuitable, or not applicable. A third
reviewer provided an independent re-
view in cases of discordant ratings, with
majority rule implemented in all cases
of discordance.

Similarly, for theabstractionofactionplan
features, 2 reviewers independently ex-
amined each plan. Interrater reliability
was high (k = 0.87), based on agreement
or disagreement for scoring each in-
dividual characteristic as being present

or absent. As with the suitability assess-
ment, a third rater reviewed any instan-
ces in which there was not agreement
between raters, with final results reflect-
ing agreement of 2 of the 3 investigators.

Statistical Analysis

Descriptive analyses were performed
for each variable of interest. x2 or
Fisher’s exact tests were performed to
examine associations between read-
ability and suitability and action plan
origin (being from or adapted from
a national organization, or developed by
the state). SPSS version 18.0 statistical
software (SPSS Inc, Chicago, IL) was
used for data analyses. A 2-tailed P value
# .05 was considered to be the
threshold for statistical significance.

RESULTS

Thirty action plans were included in
analyses, representing 33 states (27
state DOH-endorsed plans, 6 adapted
from national sources) and 3 national
plans (endorsed by 6 states).

Readability

Mean(SD)overall grade levelwas7.2 (1.1;
range = 5.7–9.8; Table 1). Seventy percent
of action plans were written at higher
than a sixth-grade level. There was no
statistically significant difference by
origin (7.2 [state] vs 7.1 [national],P= .7).

Suitability

Mean (SD) suitability score was 0.74
(0.14; Table 2). Overall, all action plans
in our sample were found to be ade-
quate. Forty percent of action plans
had a score of unsuitable in$1 factor.
There was no statistically significant
difference between the overall suit-
ability score by origin (0.73 [state] vs
0.77 [national], P = .4). Issues included
lack of explicitly stated purpose
(73.3%), limited use of a problem/
question-based format to encourage
interactive learning (63.3%), and sub-
optimal subheadings (50.0%; Fig 1).
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Action Plan Features

The majority of action plans were both
symptom and peak-flow based, with
only 1beingexclusively symptom-based
(Table 3). More than 90%were intended
to be filled in by hand (93.3%). The
majority of medication charts were fill-
in (86.7%); 43.3% had check-box options.
The mean (SD) number of check box
items within zones was 8.6 (17.6); range
= 0 to 92. A green, yellow, red colormotif
was used in almost all plans (93.3%).
More than 75% included illustrations.

Eight terms were used for controller med-
ications, most commonly “green zone,”
“control”/“controller,” “daily” medication.
Six terms were used for rescue medi-
cations, with the most common being
“quick relief”/“quick reliever” medica-
tion. Symptoms included in each zone
were variable, with respiratory signs/
symptoms (eg, cough) and functional
abilities (eg, ability to play/exercise)
most common. Almost all plans had
overlap in the top few recommendations
associated with the individual zones, but
variability existed for topics such as
spacer use and oral steroids.

DISCUSSION

To our knowledge, this study is the first
to assess systematically both the
readability and suitability of written
asthma action plans, within the context
of the range of action plans used across
the United States. Of the 30 state DOH-
endorsed action plans examined, we
found that a majority was written at
higher than a sixth-grade level. In ad-
dition, we found that although over-
all suitability was adequate, layout,
learning stimulation, and graphics
were particular aspects of action plans
that could be improved. Finally, we
found variability in the format and
content of action plans, including
symptoms and recommended actions.

Of the plans studied, fewer than 1 in 3
were written at a sixth-grade level or
lower, as recommended for the general

TABLE 3 Written Asthma Action Plan Features

Characteristic n %

Management basis
Both symptom and peak-flow based 29 96.7
Symptom-based only 1 3.3

Type
Handwritten 28 93.3
Option to be filed out electronically 2 6.7

Presence of place to indicate severity classification 11 36.7
Triggers identified 21 70.0
Presence of physician contact information 29 96.7
Place for physician signature 20 66.7
Medication Chart Format
Fill-in 26 86.7
Check-box optionsa 13 43.3

Use of color
Green, yellow, red used 28 93.3
Other colorsb 8 26.7
No use of color 2 6.7

Pictorial illustrations used to distinguish zonesc

Realistic/lifelike image(s) 10 33.3
Traffic light icon 10 33.3
Smiley face(s) 3 10.0
Any images 23 76.7

Terms usedd

Controller medication
Green zone 12 40.0
Control/controllere 12 40.0
Daily 8 26.7
Antiinflammatory 4 13.3
Preventive/preventative 4 13.3
Long-term control 4 13.3
Everyday 1 3.3
Maintenance 1 3.3

Rescue medication
Quick relief / reliever 21 70.0
Rescue 5 16.7
Relief / reliever 3 10.0
Yellow zone 2 6.7
Emergency 2 6.7
Fast-acting 1 3.3

Symptoms includedf

Green zone
General well-being

Feels good 1 3.3
No asthma symptoms 2 6.7

Respiratory signs and symptoms
No cough 28 93.3
No wheeze 28 93.3
Breathing is good/easy 21 70.0
Shortness of breath 4 13.3
No chest tightness 4 13.3
No difficulty breathing 3 10.0

Functional
Can play or exercise normally 24 80.0
Can sleep through the night 18 60.0
Can do usual activities 7 23.3
Can go to school 1 3.3
Can walk and talk 1 3.3

Other factors
Usual medications control asthma 1 3.3
No rescue medications needed 1 3.3

Yellow zone
General well-being

Does not feel good 1 3.3
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population17,23 (eg, consistent with
state standards for Medicaid forms33).
Although federal agenciesandprofessional/
scientific organizations have recognized
the need to improve the readability of
patient health-related documents (eg,
DHHS,25,26 Institute of Medicine,42 Centers
for Disease Control,43 American Medical
Association44), no specific federal cutoff
for readability currently exists, and few
organizations have issued readability
standards. None of the action plans in our
sample had an overall readability lower
than fifth grade. A third- to fifth-grade level
is recommended for low-literate pop-
ulations.17,23 These findings are consistent
with a previous study of asthma action
plans from a decade ago21; however,
whereas that study found that local plans
had an average grade below that of na-
tional plans,wedidnotfind this difference.

Although all of the action plans we
assessed were considered to have ad-
equate suitability overall, 40% had $1
“not suitable” factor. More than 70%
were lacking the presence of an explicit
purpose. We recognize, however, that
action plan use is typically accompa-
nied by provider counseling, during
which document purpose may be more
clearly highlighted. Layout/typography
was one of the suitability categories
with the lowestmean scores, with 1 in 3
documents considered to be unsuit-
able. Layout problems included poor
use of visual cuing (eg, boxes, arrows)
to direct attention to key content, and
lack of adequate white space. One
contributor to lack of white space was
the number of check-box options. We
found that action plans had an average
of 9, but up to 57 check-box options in
a single zone, listing numerous possible
medications and doses. Typographical
problems included small font size (,12
point), use of all capital letters, and
suboptimal use of cues (eg, bolding,
size, color). Half of the plans examined
were found to have too many concepts
present below headings. To maximize

TABLE 3 Continued

Characteristic n %

Respiratory signs and symptoms
Coughing 30 100.0
Wheezing 29 96.7
Chest tightness 27 90.0
Shortness of breath 11 36.7
Cough at night 11 36.7
Problems breathing 4 13.3
Chest pain 1 3.3

Functional
Waking at night 18 60.0
Can’t do regular activities 8 26.7
Problems working or playing 3 10.0

Other factors
First signs of a cold 10 33.0
Exposure to a known trigger 8 26.7
Needs reliever medications more often 3 10.0

Red zone
General well-being
Feels awful 3 10.0

Respiratory signs and symptoms
Ribs are showing 20 66.7
Breathing is hard and fast 18 60.0
Nose opens wide to breathe 14 46.7
Lips or fingernails are blue 13 43.3
Very short of breath 10 33.3
Difficulty breathing 7 23.3
Skin around neck pulled in 5 16.7
Coughing a lot 4 13.3
Wheezing a lot 4 13.3
Nostrils open wide 2 6.7

Functional
Difficulty talking 30 100
Hard time walking 22 73.3
Cannot work or play 2 6.7
Won’t/can’t eat or drink 1 3.3
Can’t stay alert 1 3.3

Other factors
Reliever medications do not help/medicine is not helping 29 96.7
Symptoms no better/worse after 24 h in yellow zone 5 16.7

Recommended actions
Green zone
Take everyday controller medication 30 100.0
Plan for medication use before exercise 22 73.3
Avoidance of triggers 7 23.3
Use spacer 6 20.0
Rescue medication information 4 13.3
Rinse mouth/brush teeth after inhaler use 3 10.0
Recommend preventive care with provider 1 3.3

Yellow zone
Give rescue medicine 30 100.0
Contact health provider 29 96.7
Continue to give everyday controller medicine 27 90.0
Option to add oral steroid 9 30.0
Option to change controller medicine 6 20.0
Use spacer 3 10.0
Avoidance of triggers 1 3.3
Limit physical activity 1 3.3

Red zone
Give rescue medicine 30 100.0
Seek emergency care/go to hospital/call 911 30 100.0
Contact health providerg 26 86.7
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understanding, it is recommended that
concepts be separated into “chunks,”with
#7 independent items.17 For those with
low literacy, 3 to 5 items are preferred.17

Learning stimulation and motivation
were additional elements in need of
improvement; complex topics were of-
ten not subdivided to improve reader
likelihood of being able to achieve small
successes in understanding, which is
thought to enhance sense of self-
efficacy and motivation to learn.17

With respect to literacy demand, use of
common words, and better use of
headers or topic captions, would en-
hancecomprehension.Wefoundthat1 in
4 documents were considered unsuit-
able with respect to not using common
words and suboptimal use of “road
signs” to help readers know what topic
is to be covered next. Wording such
as “daily preventive anti-inflammatory
medicine,” “exacerbation,” and “mod-
ifications” add unnecessary complexity.

Inclusion of graphics is a key strategy to
enhance patient understanding of
complex concepts.23,45 Although graph-
ics were considered to be adequate
overall in our sample, more than a third
of the plans we studied would benefit
from improvements in how lists, tables,
and graphics are explained.

A number of studies have examined
general features of asthma action plans,
noting that these plans include concise,
detailed, individualized recommenda-
tions,46,47 as well as information on daily
disease management and worsening

symptoms.48 Our study has similarly

identified these general features but
provides additional information on spe-
cific characteristics. In our sample, al-
most all plans were both symptom and
peak flow-based, despite a Cochrane
systematic review noting that action
plans that are symptom-based are pre-
ferred by families over peak flow-based
plans and that children who receive
symptom-based plans have fewerasthma
exacerbations.7 Removal of peak flow in-
formationmay be one strategy to simplify
actionplans andmake themmoreusable.

We also found that action plans differed
substantially in the wording used for
controller and rescue medications, as-
thma symptoms included, and recom-
mended actions. Simplifying wording and
increasingconsistencyacrossplanscould
improve action plan effectiveness and
allow for a standardized provider ap-
proach. Addressing these issuesmayhelp
change physician perception that existing
actionplansaretoodifficult tounderstand
and could increase the likelihood that
plans are used21,49; studies have shown
that fewer than half of physicians rou-
tinely give out these written plans.50–52

Although variability was found across
asthma action plans and improvements
in readability, suitability, and content are
needed, there were also many common
elements found across action plans.
Color and certain thematic framing (ie,
green/yellow/red zones) were nearly
consistent across plans, supporting the
proposition to move toward a single
universal standard written asthma ac-

tion plan. Development of such a uni-
versal plan should also incorporate
principles of existing evidence-based
low-literacy patient action plans (eg,
diabetes,53 congestive heart failure54).

We recognize that our study focuses on
an examination of asthma action plan
features and does not include a test of
actual patient/parent understanding.
Patient-focused studies are clearly
needed to examine which particular
features will enhance understanding,
retention, and adherence; our study
findings can be used to inform the de-
sign of such studies. For example, pa-
tient studies could help in the selection
of which symptoms would be most
meaningful to include, as well as which
and how many recommendations
should be given, such that the in-
formation provided maximizes patient
ability to act on instructions while
considering cognitive load factors.

There are limitations to our study. Al-
though we focused on examining cur-
rent standardpracticesbyassessing30
DOH-endorsed asthma action plans,
thereexistnumerousotheractionplans
developed by clinics, hospital systems,
andnational/international organizations,
including those linked to electronic
medical records. Because many of these
plans are proprietary and not publicly
available, we did not include these in our
analyses; future examination of these
planswouldbebeneficial.Wealso limited
the scope of our sample to English-
language plans; we recognize that fu-
ture study of action plans in other
languages is needed. We note that in
preparing documents for assessment
using the readability software, we did
follow standard practices in removing
headers and table headings, but we did
notfollowstandardpracticesinremoving
bulleted information, because we con-
sidered bulleted symptom information to
be essential for patient understanding.
This may have led to an underestimation
of the reading level. Finally, we only

TABLE 3 Continued

Characteristic n %

Option to add oral steroid 4 13.3
Use spacer 3 10.0
Continue to give everyday controller medicine 2 6.7

a Mean (SD) number of check-box options within zones on written asthma action plan = 8.6 (17.6); range = 0–92.
b Other colors include blue, orange, purple.
c More than 1 type of pictorial illustration may be present on each written asthma action plan.
d More than 1 term may be used on each written asthma action plan; combinations of words such as “preventive anti-
inflammatory” and “daily controller” were considered to fall into .1 category.
e Other than long-term control.
f From symptoms list; does not include headers.
g Other than for emergency care.
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assessed thewritten structureof asthma
action plans, independent of verbal
counseling, which limits the conclusions
wecandraw.Nevertheless, this is thefirst
study, to our knowledge, to examine
systematically the readability, suitability,
and features of written asthma action
plans across a national sample.

CONCLUSIONS

Improvements in the readability, suit-
ability, and features of asthma action

plansareneededtomaximizepatientand
parent understanding of appropriate
asthma management. Such improve-
ments align with national initiatives to
address health literacy issues, including
the DHHSNational Action Plan to Improve
Health Literacy26 and Healthy People
2020.49 Study findings should be used to
inform the development of guidelines to
enhance the effectiveness of existing
asthma action plans, as well as contrib-
ute to the development of a standardized

approach to care, with the goal of im-
proving pediatric asthma management
and health outcomes.
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