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ABSTRACT
Objective: To assess whether the content of the Asthma Control Test (ACT) served as a
valid measure of asthma control (i.e., content validity) by mapping ACT items to the
National Heart, Lung and Blood Institute (NHLBI) guideline asthma control definitions, and
to language used by patients to describe their asthma.
Data sources: PubMed and EMBASE databases were used for a structured litera-
ture analysis.
Study selections: Full-text, English-language articles that reported findings from qualitative
studies conducted in adults, focusing on patient descriptors of asthma symptoms, impacts,
or severity, were included. Pediatric studies, studies conducted in patients without asthma,
and studies that did not contain qualitative data were excluded.
Results: ACT items reflected all domains of asthma impairment described in the NHLBI
guidelines, except pulmonary function. Following the literature review, 28 full-text publica-
tions were identified that included patient descriptors that could be mapped to ACT items.
For example, per ACT Item 1, patients described having trouble at work, school, and com-
pleting household chores; and, per ACT Item 2, patients used the phrase “short of breath”
to describe asthma-associated symptoms.
Conclusion: ACT item content corresponded well with the NHLBI guideline definitions of
the impairment domain of asthma control (focused on asthma symptoms and impact), and
we identified numerous examples in the literature indicating that ACT concepts and item
content mirror the language patients use when discussing asthma symptoms and impact,
and their degree of asthma control. This provides further evidence to support content valid-
ity of the ACT as a measure of asthma control.
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Introduction

Long-term maintenance of asthma control is a key goal
of asthma management (1). Asthma control involves
reducing asthma-related impairment, including manag-
ing symptoms, and maintaining near-normal pulmon-
ary function and activity levels, and reducing risk, with
respect to the frequency and intensity of asthma exac-
erbations, and loss of lung function (2).

Physicians build their assessment of asthma control
on the goals of asthma therapy that are outlined in
the National Heart, Lung and Blood Institute
(NHLBI) asthma guidelines (2). These are based on

querying a patient’s report of relevant clinical status
(3), and thus may rate a patient’s level of asthma con-
trol differently than the patient would themselves.
Without sufficient information, patients may assume
that asthma symptoms are inevitable and come to
accept, or fail to recognize, poorly controlled asthma
(4). The use of patient-reported outcome measures
(PROMs) can improve physicians’ understanding of
patients’ health, and support clinical decision-making
(5), and also change how patients feel about their con-
dition (6). The U.S. Food and Drug Administration
released guidance on PROMs for use in clinical trials
that explicitly states PROMs must be constructed with
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input from patients (7). Many PROMs have been
developed without patient input and have been eval-
uated psychometrically, but without additional patient
input in constructing or validating the PROM, it
could become invalidated as a study endpoint in clin-
ical trials. It is important, therefore, that any PROM is
validated and can produce meaningful outcomes to
patients, caregivers, and clinicians (8). PROMs that
are appropriate, simple, relevant, and accessible are
desirable for reliable assessment and measurement of
given health concepts (9).

The Asthma Control Test (ACT) (3) is a brief,
patient-reported assessment of asthma symptoms and
impact that evaluates the impairment domain of
asthma control in patients with asthma. The ACT is
typically used in clinical practice to monitor the
effectiveness of asthma management and to support
treatment decisions.

The ACT represents a questionnaire that uses
patient-specific language to measure the concept of
interest (i.e., asthma control). The ACT was developed
from a 22-item draft questionnaire completed by 471
patients with asthma. From this, a stepwise regression
was performed to support a five-item questionnaire
that assesses patient-reported asthma control (3). The
ACT has previously been validated for use in clinical
practice (10) and for administration over the tele-
phone (11), and the reliability and validity (including

criterion, construct, and predictive validity) of the
ACT have been demonstrated previously in observa-
tional studies (12,13). Additionally, the psychometric
properties of the ACT in two randomized clinical tri-
als of differing design (14,15) have been evaluated
(16). However, establishing whether the content of
ACT items provides a valid assessment of asthma con-
trol – as defined by the NHLBI asthma guidelines (2)
– and whether it is relevant in reflecting patient expe-
riences of asthma (i.e., content validity), is needed in
addition to psychometric evaluation to further support
the ACT as an appropriate PROM for use in assessing
asthma control.

This study had two aims: 1) to map ACT item con-
tent to the 2007 NHLBI asthma guidelines descrip-
tions of the impairment domain of asthma control; 2)
to map the language used by patients to describe
asthma control (from a literature search of qualitative
studies) with the content found in ACT items, in
order to evaluate content validity.

Methods

ACT versus NHLBI guidelines

When comparing the ACT with current U.S. guid-
ance, we mapped ACT items (Table 1) to the asthma
control definitions and guidelines established by the
NHLBI (2).

Table 1. ACT items and response choices for each.
ACT Item Number Question for Patients Response Choice Point Value

1 In the past 4weeks, how much of the time did your asthma keep you from
getting as much done at work, school, or home?

� All of the time 1
� Most of the time 2
� Some of the time 3
� A little of the time 4
� None of the time 5

2 During the past 4 weeks, how often have you had shortness of breath? � More than once a day 1
� Once a day 2
� 3–6 times a week 3
� Once or twice a week 4
� Not at all 5

3 During the past 4 weeks, how often did your asthma symptoms (wheezing,
coughing, shortness of breath, chest tightness or pain) wake you up at
night or earlier than usual in the morning?

� 4 or more nights a week 1
� 2 or 3 nights a week 2
� Once a week 3
� Once or twice 4
� Not at all 5

4 During the past 4 weeks, how often have you used your rescue inhaler or
nebulizer medication (such as Albuterol, VENTOLIN, PROVENTIL, MAXAIR,
or PRIMATENE MIST)?

� 3 or more times per day 1
� 1–2 times per day 2
� 2–3 times per week 3
� Once a week or less 4
� Not at all 5

5 How would you rate your asthma control during the past 4 weeks? � Not controlled at all 1
� Poorly controlled 2
� Somewhat controlled 3
� Well controlled 4
� Completely controlled 5

ACT, Asthma Control Test.
ACT is available online at https://www.asthmacontroltest.com/. This content is reproduced with permission from the licensed owner, QualityMetric
Incorporated.
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Literature review to establish content validity of
ACT items

To provide evidence of content validity, we reviewed
the literature to identify published patient-reported
language related to asthma control, symptoms, and
impact. We then compared these findings against the
ACT as a measure of the impairment domain of
asthma control. A structured literature review was
conducted using the PubMed (the National Center for
Biotechnology Information, Bethesda, MD, USA) and
EMBASE (Elsevier BV, 2017) databases, in order to
capture publications that focused on studies reporting
patients’ descriptions of asthma (i.e., asthma control,
symptoms, and impact).

The database search terms used are detailed in
Figure 1. Truncation of search terms was used to

identify all words or phrases that began with a given
text string. Articles unavailable in English were
excluded. Studies were also excluded if they enrolled
pediatric patients [i.e., patients <12 years of age, based
on NHLBI’s clinical treatment algorithms (2)], were
conducted in patients without asthma, and did not
contain qualitative data.

All abstracts were reviewed to select articles for
full-text review. Full-text articles that reported
patient descriptors of asthma symptoms, impacts,
or severity were included. Articles with abstract
content deemed irrelevant to the study objectives
were excluded from full-text review. During the
full-text review process, the references cited in each
relevant publication were reviewed for any add-
itional articles.

Figure 1. Flow diagram of structured literature search strategy. Truncation of a search term represented by an asterisk (�). ACT,
Asthma Control Test; NHLBI, National Heart, Lung and Blood Institute.
aBased on NHLBI’s clinical treatment algorithms (2).
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Results

NHLBI guidelines and ACT comparison

The language used in the ACT items to describe
attributes of the impairment domain of asthma con-
trol was largely similar to that used in the NHLBI def-
initions (Table 2). Guideline content reflected in ACT
questions includes effects on normal activity, work,
and school (ACT Item 1); the presence of troublesome
symptoms, specifically dyspnea (ACT Item 2); night-
time awakening due to asthma (ACT Item 3); and fre-
quency of rescue therapy use (ACT Item 4). The ACT
items reflect all subjective domains of asthma impairment
described in the NHLBI asthma guidelines, with the
exception of pulmonary function (which is an objective
endpoint, not a patient-reported attribute). It is import-
ant to note that the ACT does not provide an assessment
of the asthma risk domain of the NHLBI, which relates
to the likelihood of developing exacerbations, a progres-
sive decline in lung function (including worsening of
symptoms), or adverse effects due to treatment.

Literature review

Search results
When combined, both literature searches yielded a
total of 732 publications (PubMed, n¼ 379; EMBASE,
n¼ 353) and, after the identification and removal of
duplicate articles, 441 unique articles underwent
abstract screening for relevance. Of these 441 articles,
82 were eligible for full-text review. Three additional
articles were added from a review of the references
cited in each publication. Of these 85 articles, 28
(which covered a time period from 1992–2017) were
found to include patient descriptors of experience of

asthma symptoms and impacts that could be mapped
to the ACT (Figure 1).

Patient language comparison
Details of the language used by patients that could be
mapped to ACT items (including both direct quotes
and information provided by researchers) are pro-
vided in Table 3 (17–44). Our literature review identi-
fied numerous examples indicating that the topics
assessed by the ACT, and the specific language used
in each item, closely mirrors the language that
patients use when discussing the impact of asthma
and its symptoms.

Patients frequently discussed the impact that
asthma had on their ability to perform everyday tasks
and chores, as assessed by ACT Item 1. For example,
asthma led to problems at both work and school
(25,27), and affected the ability to complete household
chores (26). Thus, ACT Item 1 was seen to evaluate
an area of impact that is recognized by patients
with asthma.

ACT Item 2 assesses shortness of breath (“During
the past 4 weeks, how often have you had shortness of
breath?”). “Shortness of breath” and being “short” of
breath were terms used by patients describing asthma-
associated breathing problems (34,36,37).
Furthermore, a study by Nelsen et al. (22) reported
that 72% of patients with severe asthma who partici-
pated in a concept elicitation interview spontaneously
described “shortness of breath” as a symptom, while
an additional 17% of patients endorsed the symptom
after probing. These results were in line with the
wording used in ACT Item 2, and indicate that
“shortness of breath” is a common and relevant
term used by patients with asthma when discus-
sing symptoms.

Table 2. Phrases used by the NHLBI to define or assess asthma control, mapped to ACT items.
ACT Item Number NHLBI Definition/Phrase/Descriptora

1 � Maintain normal activity levels (including exercise and other physical activity and attendance at work or school)
� Interference with normal activity
� Are you participating in your usual and desired activities?
� How many days has your asthma caused you to… miss work or school?

2 � Prevent chronic and troublesome symptoms (e.g., coughing or breathlessness in the daytime, in the night, or after exertion)
� … have you… had problems with coughing, wheezing, shortness of breath, or chest tightness during the day?

3 � Prevent chronic and troublesome symptoms (e.g., coughing or breathlessness in the daytime, in the night, or after exertion)
� Nighttime awakening
� Has your asthma awakened you at night or early morning?
� … have you… awakened at night from sleep because of coughing or other asthma symptoms?

4 � Require infrequent use (�2 days a week) of SABA for quick relief of symptoms
� SABA use for symptom control
� Have you needed more quick-relief bronchodilator medication (inhaled SABA) than usual?
� How many puffs of your inhaled SABA (quick-relief bronchodilator medicine) do you use per day?

ACT, Asthma Control Test; NHLBI, National Heart, Lung and Blood Institute; SABA, short-acting b2-agonist.
aSource: NHLBI; U.S. Department of Health and Human Services asthma guidelines (2007) (2).
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Table 3. Words used by patients with asthma to describe symptoms, control, or impact of asthma, mapped to ACT Items.
ACT Item
Number Patient Quote/Researcher Summarya Reference

1 � An insufficient ability to stay focused that negatively affected their work or studies was also
described (r)

Axelsson, 2011 (17)

� Impact on career/work/school (r) Eberhart, 2014 (18)
� They were unable to do the things they wanted (r) Hughes, 2016 (19)
� I lost my job, I was medically discharged because I was in and out of hospital Hyland, 2015 (20)
� I can’t work because my condition is so unpredictable Hyland, 2015 (20)
� My boss didn’t want me to come to work. She said, “You’re going to take two weeks off. Think

about your life. We can’t keep picking you up every time.”
Loignon, 2009 (21)

� I’m not able to get up and clean up the house Nelsen, 2017 (22)
� I remember once when I had been off work for a couple of days with an asthma attack. When

I came back to work I was still very tired
Snadden, 1992 (23)

� I mean I’ve had jobs where I’ve worked in canneries in the packing room an’ the fumes from
the, the glue pot for putting labels on is impacted us an’ that, that I did suffer at work then.
Eh, an’ I’ve been on other jobs where eh, where I would say the, the environment impacted
my breathing an’ brought on asthma

Steven, 2004 (24)

� It even impacts my work. I work with people in their homes Turner-Bowker, 2009 (25)
� Unable to do simple household chores Cortes, 2004 (26)
� Forced early retirement Cortes, 2004 (26)
� The two young people in the study who had engaged in paid work had both found their

asthma limited their ability to perform their work (r)
Gabe, 2002 (27)

� I have been sent out of classes, I have been sent out of an exam because I have been
annoying people

Gabe, 2002 (27)

2 � I live on the second floor of the building and when I walk up, I am knackered at the top Doyle, 2010 (28)
� Um, well, it’s just the wheezing, the shortness of breath, um, and then, I get – my nose, but

no, other than that
Gater, 2016 (29)

� When I have very, very, very severe shortness of breath and I can’t breathe. That’s when I come
to the ED

Lawson, 2014 (30)

� It affects our sex life yeah, because I get very breathless Meads, 2010 (31)
� You can only do a certain amount of things with it because it’s, erm, like when you do

exercise, a lot of it you need to, you need to get air and things, you need to stop for air, it’s
like that and stuff except it [breathlessness] happens faster

Monaghan, 2015 (32)

� Kinda struggling for air Monaghan, 2015 (32)
� Yeah, breathing become difficult and shorting of breath is there. My chest becomes so tight

that if I’m talking to you, I can’t – the words are not coming out right
Nelsen, 2017 (22)

� You can’t get your breath and you’re choking at the same time and it’s very scary you know
you think you’re not going to be able to get your breath

Snadden, 1992 (23)

� I won’t be able to take part as much because I run out of breath Steven, 2002 (33)
� Short of breath Trochtenberg, 2007 (34)
� In the older age group the most popular definition of asthma was shortness of breath (r) Cordina, 2002 (35)
� Many of the participants described typical symptoms of asthma commonly reported by patients

of any age. These included… shortness of breath (r)
Baptist, 2010 (36)

� The shortness of breath is really bothersome Baptist, 2010 (36)
� There’s just tightness around the chest, and not being able to take deep breaths, just short and

ineffective breaths
Vincent, 2006 (37)

3 � It can be a little tough when I wake up, sometimes breast pain when I breath Axelsson, 2011 (17)
� The wheezing wakes me in the night Doyle, 2010 (28)
� Impact on sleep (r) Eberhart, 2014 (18)
� The evening dose cos I’m try to improve my sleeping so I know to like take my inhalers before

I go to sleep and I might sleep all the way through
Edgecombe, 2010 (38)

� When I wake up – I say, ooh, I feel I’m shortness of breath. You know? Gater, 2016 (29)
� … the evening is when it’s really hard on me. It bothers me more at night than it does

during the day and I’m trying to figure out why is that?
Lawson, 2014 (30)

� Well, I usually wheeze just about every day I be wheezing, and at night it’s more serious. It – I
mean, you know, I cough a lot at night, and, uh, you know, I’m – basically I’m on medication
so it helps. But it’s usually pretty serious

Nelsen, 2017 (22)

� It’s been at night and I’ve been lying there and all of a sudden I haven’t been able to breathe
at all and I’ve been terrified

Snadden, 1992 (23)

� I didn’t know what it was like to have a full night’s sleep up until, oh I think it was, was it
maybe the end of last year?

Steven, 2004 (24)

� I just was getting a slight wheeze at times, at night really Steven, 2002 (33)
� … certainly the lack of sleep is a definite drawback, especially as I get older, I can’t really

cope as well with work over extended periods of lack of sleep
Steven, 2002 (33)

� Wake-up at night Trochtenberg, 2007 (34)
� I don’t sleep well. I wake up coughing a lot Turner-Bowker, 2009 (25)
� Unable to sleep well Cortes, 2004 (26)
� For others, tiredness was a consequence of being awakened from sleep in the night or the

early morning by coughing or other asthma symptoms (r)
Gabe, 2002 (27)

� I don’t get it every night but Mum says I usually cough a lot during the night but I don’t
usually remember

Gabe, 2002 (27)

(Continued)
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ACT Item 3 assesses how often patients have been
awakened by asthma symptoms during the night or
early in the morning. The literature review identified
examples where patients specifically described being
woken by nighttime wheezing (28), shortness of
breath (29), or coughing (25), while other patients
described the experience of chest pain upon waking in
the morning (17). Some patients also discussed the
impact of asthma on their ability to sleep well without
describing specific symptoms (24,30,34), and won-
dered why their asthma seemed to get worse at night
(30). These descriptors indicate that ACT Item 3 cap-
tures a relevant area of impact, and that the specific
wording and examples provided by the item appropri-
ately reflect patient experiences with asthma-related
awakenings during the night.

ACT Item 4 assesses the frequency of rescue
medication use. Evidence to support the relevance of
ACT Item 4 was found across multiple publications,
wherein patients’ descriptors of asthma medication
use focused heavily on describing their use of rescue
inhalers. Patients demonstrated an awareness of res-
cue medication use frequency (40). Some studies
reported descriptors that indicated patients felt they
were taking rescue medications too frequently

(22,24,39), and also that some patients felt uncom-
fortable if they did not have a rescue inhaler close
by Refs. (41,42).

ACT Item 5 asks patients to rate their asthma
control. In published reports, patients generally
understood the meaning of “asthma control,” and
used this phrase when discussing asthma symptoms
and impacts. Patients discussed a lack of control
(e.g., asthma that “can’t be controlled”) when their
symptoms worsened (30,40), while other patients
described their asthma as “well-controlled” when
discussing the relationship between asthma and daily
activities (24). In a study where patients were asked
to evaluate content areas assessed by asthma-related
quality of life surveys, some indicated that an
assessment of asthma control and management
would be relevant to them, and highlighted that this
was currently missing from the surveys they eval-
uated (the ACT was not included in this study)
(43). Thus, the reviewed literature supports that
ACT Item 5 represents a topic of importance for
patients when considering the state of their asthma,
and uses terminology that would be readily under-
stood by patients.

Table 3. Continued.
ACT Item
Number Patient Quote/Researcher Summarya Reference

4 � Yet another type of preventive overuse was described that only involved the reliever
medication. It was regarded as a required preventive measure to make sure that the asthma
would not play in the foreground, for example when performing strenuous physical activities (r)

Axelsson, 2011 (17)

� The blue one takes a battering, it really does and that’s probably not the best way of doing
things but it’s the only way I think… I mean… if it’s the only way you can be comfortable,
then that’s what you’ve got to do

Cole, 2013 (39)

� And it isn’t until you look back and think “Christ, I’m doing it sixty or seventy times a day, God,
what the hell am I up to?”

Cole, 2013 (39)

� I was on the VENTOLIN nebulizer every half hour Donald, 2005 (40)
� I go through one [VENTOLIN puffer] every 2–3 days, at the most it might last me 4–5 days Donald, 2005 (40)
� I go through about one [VENTOLIN puffer] a week Donald, 2005 (40)
� I must admit, I wouldn’t be without that one Haughney, 2004 (41)
� I don’t feel secure without it – the puffer – I have it in my hand, running, just in case Knight, 2005 (42)
� Now that I’ve been diagnosed with asthma and I do have medication for it, sometimes

medication doesn’t work and I’ll be coughing and it kind of is I have to just keep taking a
rescue inhaler until the cough goes away

Nelsen, 2017 (22)

� I was havin’ t’ use my, my VENTOLIN a lot more then. Uh, and life’s easier if I don’t have to Steven, 2004 (24)
� Eh, you feel you’ve taken the inhaler far too much… Don’t like having to do that… Steven, 2004 (24)

5 � Participants commented on a lack of content relating to asthma control (r) Apfelbacher, 2016 (43)
� Well I have to say, like I said, the one thing that is missing, is the asthma management of

an individual…
Apfelbacher, 2016 (43)

� … it just gets worse and I can’t control it Donald, 2005 (40)
� Almost all patients described their asthma control as good (r) Hyland, 2004 (44)
� There are a lot of times when I think, I can control it, but then it starts controlling me Meads, 2010 (31)
� I’m keeping it under control, it’s not controlling me Snadden, 1992 (23)
� You can control the asthma Snadden, 1992 (23)
� It’s well controlled Steven, 2004 (24)
� “Control” was expressed in terms of the management of symptoms and the management of

inhalers (r)
Steven, 2002 (33)

ACT, Asthma Control Test; ED, emergency department.
aItems marked with (r) indicate the text was a summary provided by researchers, and not a direct patient quote.
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Discussion

The ACT was created specifically to assess patient-
reported symptoms and perceptions of asthma con-
trol. Our study demonstrated close alignment of ACT
items with both NHLBI descriptors of asthma control
(2) (i.e., descriptors of asthma symptoms and impact
included in the “impairment domain” of asthma con-
trol), and with patient descriptors of asthma control,
symptoms, and impact reported in the literature,
thereby supporting the content of the ACT as a valid
measure of asthma control. Evidence for content val-
idity is often derived directly from qualitative research
with patients (7,45–47). However, as the ACT meas-
ures a physician-derived concept of asthma control, it
is important to confirm both that the ACT measures
the clinical concept of asthma control, and to confirm
indirectly that the wording presented to patients is
consistent with the patient experience of these symp-
toms (as taken from published literature).

The NHLBI recognizes the ACT as a validated
instrument for assessing asthma control (2), and iden-
tifies it as providing an appropriate composite score
for asthma control when assessed by an expert group
assembled by the National Institutes of Health (48).
Our study has demonstrated that the content of ACT
items corresponds well with how the NHLBI asthma
guidelines define the impairment domain of asthma
control in terms of symptoms and impacts, thus sup-
porting the overall content validity of the ACT as a
measure of asthma control.

Taken together with ACT items, the descriptors
that patients provide related to asthma symptoms and
impacts provide evidence of the content validity of the
ACT from a patient perspective. Specifically, each of
the items included in the survey assesses content areas
that can be directly linked to patient descriptors of
asthma control, matching both the general experiences
and specific language used by patients with asthma.

A strength of this study is that it surveyed a wide
spectrum of literature spanning a 25-year period,
including a heterogeneous group of patients in terms
of demographic and asthma clinical characteristics.
Our findings indicated that the descriptors used to
define asthma impact, symptoms, and control had not
changed over time, and that they did not differ across
patient groups. A possible study limitation is that
information was based on a literature review of
patient descriptors of asthma, rather than a qualitative
study designed specifically for patients to discuss the
relevance of ACT items, and their understanding of
each aspect of the ACT. Additionally, there may be
ways in which patients describe or characterize their

asthma that are not represented among the items
comprising the ACT, and patient choice of vocabulary
may be influenced by prompts that healthcare pro-
viders are encouraged to use. From our results, it is
also not clear to what extent variations in patient sub-
jective experiences predict levels of asthma severity.
Further studies considering such factors could be
beneficial in helping to improve treatment outcomes.

Although the ACT items and NHLBI asthma
guidelines generally focus on the same patient descrip-
tors of asthma, the ACT is entirely patient-reported,
and as such, does not reflect any assessments of spir-
ometry, a key component of clinical asthma manage-
ment. Consistent with other measures of asthma
symptoms and impacts, ACT scores have been shown
to be significantly related to spirometric measures, but
correlation coefficients are often relatively low (10,49),
and factor analysis has shown that the ACT is mostly
independent of pulmonary function (50). Thus, assess-
ment of pulmonary function alongside the ACT as a
standardized assessment of the impairment attributes
of asthma control would complete the definition of
guideline-based impairment. Additionally, assessing
the risk of asthma exacerbations, e.g., by considering
the level of asthma control, previous exacerbations,
and nonadherence to inhaled corticosteroids, along-
side the ACT and pulmonary function, would more
completely define guideline-based asthma control by
assessing the risk domain of asthma control. Despite
these potential limitations, the results of this study
nevertheless support the content validity of the ACT
as a measure of asthma control.

Conclusions

This structured literature review supports the hypoth-
esis that the ACT measures concepts consistent with
the NHLBI definitions of asthma control, which adds
to previous quantitative psychometric validation stud-
ies in both observational and randomized, controlled
settings. The reviewed studies identified numerous
examples to support that the ACT concepts and item
content correlates with the language patients use
when discussing asthma symptoms and asthma
impact, further supporting the content validity of the
ACT as a measure of asthma control.
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