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What is already known about this topic? Inhaled corticosteroid adherence is suboptimal in adult black/African Amer-
icans and is a potential target to reduce asthma disparities. Little is known about the effectiveness of adherence in-
terventions targeting adult black/African Americans or how they were developed.

What does this article add to our knowledge? Few studies assessing asthma adherence interventions focus on adult
black/African Americans, no randomized-controlled trials improved adherence, and only 1 study was developed using
processes previously shown to increase the effectiveness of behavior interventions in minority populations.

How does this study impact current management guidelines? It highlights the need to refocus efforts on critical and
long-standing gaps in evidence linked to asthma disparities.

BACKGROUND: Inhaled corticosteroid (ICS) adherence rates
are suboptimal among adult black/African Americans.
Comprehensive studies characterizing the effectiveness and the
methodological approaches to the development of interventions
to improve ICS adherence in adult black/African Americans have
not been performed.

OBJECTIVES: Conduct a systematic review of patient/family-
level interventions to improve ICS adherence in adult black/
African Americans.

METHODS: We searched MEDLINE, EMBASE, Web of
Science, and CINAHL from inception to August 2017 for
English-language US studies enrolling at least 30% black/African
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Americans comparing patient/family-level ICS adherence in-
terventions with any comparator. Two investigators indepen-
dently selected, extracted data from, and rated risk of bias. We
collected information on intervention characteristics and out-
comes, and assessed whether studies were informed by behavior
theory, stakeholder engagement, or both.

RESULTS: Among 1661 abstracts identified, we reviewed 230
full-text articles and identified 4 randomized controlled trials
(RCTs) and 1 quasi-experimental (pre-post design) study
meeting criteria. Study participants (N range, 17-333) varied in
mean age (22-47 years), proportion black/African Americans
studied (71%-93%), and sex (69%-82% females). RCTs eval-
uated problem-solving classes, self-efficacy training,
technology-based motivational interviewing program, and the
use of patient advocates. The RCT testing self-efficacy training
was the only intervention informed by both behavior theory
and stakeholder engagement. All 4 RCTs compared in-
terventions with active control and rated as medium risk of
bias. No RCTs found a statistically significant improvement in
adherence.

CONCLUSIONS: Few studies assessing asthma adherence
interventions focused on adult black/African-American pop-
ulations. No RCTs demonstrated improved ICS adherence in
participants. Future studies that are informed by behavior
change theory and stakeholder engagement are

needed. © 2018 American Academy of Allergy, Asthma &
Immunology (J Allergy Clin Immunol Pract 2019;7:1184-93)
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INTRODUCTION

Adult black/African Americans are particularly vulnerable to
disparities in asthma prevalence and outcomes. Compared with
non-Hispanic whites, adult black/African Americans are 20%
more likely to have asthma, and they are more than 3 times more
likely to have a hospitalization or death due to asthma.'™
Numerous organizations are interested in coordinating in-
terventions to reduce asthma health inequities. The National
Heart, Blood, and Lung Institute’s Center for Translation
Research and Implementation Science is working to identify gaps
and research opportunities to address health inequities, including
asthma.”

One potentially important target for interventions is inhaled
corticosteroid (ICS) adherence. ICS adherence rates are 22% to
64% overall, and worse in adult black/African Americans.®”
Disparities in ICS adherence in adult black/African Americans
are thought to be attributable to a unique, and interrelated, mix
of barriers at the patient, provider, health system, and societal
levels. For example, negative attitudes toward ICS, beliefs about
consequences, poor provider-patient communication, low
asthma knowledge, depression, and poor access to health care
have all been cited in explaining adherence disparities in adult
black/African Americans when compared with whites.*'" It is
estimated that rectification of ICS nonadherence in adult black/
African Americans could prevent 24.4% of all-cause asthma ex-
acerbations (ie, asthma-related hospitalizations, emergency
department use, and use of oral steroids).® Thus, to improve
asthma outcomes and reduce asthma disparities, there is a need
for culturally adapted strategies, targeting the unique barriers to
adherence in adult black/African Americans.

There is currently no consensus on the most important
components of adult ICS adherence interventions, and few
studies have focused on adult black/African Americans. Previous
systematic reviews have suggested that education and muld-
component interventions have been efficacious in improving ICS
adherence in the general US population."''® However, these
studies have several gaps. Few have enrolled sufficient numbers of
adult black/African Americans; examined the effectiveness of
interventions among black/African Americans; sought to address
adherence barriers (eg, cultural beliefs, language, and immigra-
tion status) in diverse populations; or reported the degree at
which traditional interventions are culturally adapted to the
behavioral and contextual barriers faced by adult black/African
Americans.'”'”*" Furthermore, although behavior change the-
ory and stakeholder engagement are known to yield efficacious
behavioral interventions, reviews reporting their use in inter-
vention development are lacking.”"*

A review quantifying the effectiveness of interventions to
improve ICS adherence among adult black/African Americans
could elucidate mechanisms to directly address disparities in
asthma outcomes. We conducted a systematic review to establish
the evidence base for patient- and family-level interventions to
promote ICS adherence among adult black/African Americans.
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METHODS

We conducted a systematic review to identify studies quantifying
the effectiveness of interventions to improve ICS adherence among
adult black/African Americans.

Literature search strategy

We designed our search strategy to be as inclusive as possible of
published and nonpublished investigations, and to include studies
enrolling representative samples of black/African Americans to
facilitate generalizable inferences. An experienced librarian con-
ducted searches in MEDLINE, EMBASE, Web of Science, and
CINAHL from inception to August 2017. Investigators performed
quality checks to ensure that the search identified known (ie, highly
publicized or impactful) studies on ICS adherence. Our search
strategy used a combination of Medical Subject Headings terms and
key words focused on “asthma,”
ican” (for our full search strategy, see Tables E1-E5 in this article’s

adherence,” and “African-Amer-

Online Repository at www.jaci-inpractice.org).

We identified unpublished studies and conference abstracts
through Web of Science. For conference abstracts, we searched for
full-text articles and additional reported outcomes in MEDLINE,
Google Scholar, and the clinicaltrials.gov database. We excluded
conference abstracts if no associated peer-reviewed publications were
identified. We searched the references of studies included in our
analysis and the references of previous review articles to identify
additional studies that may meet our eligibility criteria. We imported
all citations into an EndNote X7 electronic database.

Inclusion and exclusion criteria

We established a priori study eligibility criteria (Table I) with the
assistance of an expert panel, consisting of pulmonologists, epide-
miologists, and experts in studying health disparities among black/
African Americans. We sought to identify interventions targeting
patients or family/caregivers to improve adherence. We focused on
interventions targeting patient and family/caregivers because we
wanted to identify interventions that can empower patients and their
family/caregivers. Because we sought to understand the impact
among black/African Americans, we arbitrarily selected studies
enrolling at least 30% adult (age 18 years or older) black/African
Americans with asthma or reporting outcomes for adult black/Afri-
can Americans separately. We selected a threshold of 30% because it
was above the 13% population composition of black/African
Americans in the United States but below the 50% cutoff used in
previous systematic reviews of minority-focused interventions,
thereby allowing for more broad inclusion of eligible studies that
oversampled black/African-American populations compared with
previous reviews.”> Other race/ethnic minorities were not included
because studies have demonstrated that barriers to adherence may be
different in diverse populations; for example, varied cultural beliefs,
language, and immigration status may affect the effectiveness of
adherence interventions.'”'”** We limited our review to studies on
adults because the barriers to adherence in children are different due
to children’s rapid developmental transitions, limited input in
treatment decisions, and larger dependence on caregivers.”*
Because other types of adherence interventions could provide an
insight into effective patient- and family-level ICS adherence in-
terventions and intervention components in adult black/African
Americans, we also included a discussion of varied types of adherence
interventions (eg, provider, health system) and study populations
(eg, predominately non—black/African-American populations and
adult race/ethnic minorities with asthma) in our discussion of
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TABLE I. Inclusion and exclusion criteria

PICOTTSS Criteria Inclusion Exclusion

P- population 1. At least 80% of study population has asthma All other populations

2. Age 18 y or older or adult data reported separately
3. At least 30% African-American or African-American data

reported separately

I- intervention 1. Asthma ICS adherence promotion intervention 1. Interventions solely targeting

- Example: medication reminder system, multicomponent
intervention that measures ICS adherence
2. Interventions targeting patients, family/caregivers, or both

C- comparator
O- outcomes

Secondary Outcomes:

1. Any (active or usual care) comparator

providers, health systems, or
any nonpatient/family entity
- Example: EHR reminders
for providers
2. Interventions not
ICS adherence

None

Primary Outcome: Any measure of adherence None
including objective or self-reported

1. Health outcomes—any measures of asthma morbidity and mortality
- Not limited to asthma exacerbation, asthma control,

asthma quality of life, mortality

2. Health utilization outcomes—any use of health care services
including emergency department, outpatient, and hospitalization visits
3. Intermediate outcomes—asthma knowledge and self-management

Databases (from inception):

1. MEDLINE (1966 to present)
2. CINAHL (1946 to present)
3. EMBASE (1966 to present)

T- previous time over
which to review literature

4. Web of Science (1900 to present)

T- time allotted for At least 1 mo

outcomes to appear

S- study designs allowed 1. Trials (randomized and nonrandomized)
2. Cohort studies with a concurrent control

3. Single-group pre/post

S- setting allowed 1. Conducted in the United States

None

1. Case series

2. Case control

3. Systematic reviews
4. Conference abstracts

None

2. Multicountry study if data reported by
country and United States was included

Publication language English

All other languages

EHR, electronic health record.

previous systematic reviews and common characteristics of effective
interventions. In limiting to ICS, we did not exclude ICS/long-
acting beta-agonist combination therapies. We did not include
studies focusing on adherence to oral asthma therapies (eg, leuko-
triene receptor antagonists) or injections (eg, omalizumab and
mepolizumab) because adherence is known to be affected by the
medication administration route; for example, attitudes toward oral
medications may be different from attitudes toward injections,
which may be different from those toward inhalers.”® Because ICS
takes at least 4 weeks to reach maximal efﬁcacy,zg’32 we further
limited studies to those measuring ICS adherence for at least 1
month. Interventions had to be conducted among US populations.
In multinational studies, we only included data obtained among US
study participants. We sought to include trials, cohort studies, and
single-group pre/post studies published in English.

We assessed information on study population demographic
characteristics, including age and race/ethnicity. We also assessed the
type of interventions conducted and whether it focused on ICS
adherence and targeted patients or family/caregivers. Our primary
outcome of interest was adherence, a behavioral outcome that has
been measured in numerous ways.” We included studies recording

any measure of adherence—objective (eg, monitor, pharmacy refills,
or other objective measures) or subjective (eg, via participants’ self-
reports).

Study selection

Two members of the team independently reviewed each title and
abstract for eligibility (I.LL.R/Z.R., LL.R./B.M.). Reviewers resolved
conflicts by discussion, and the third reviewer (Z.R. or B.M.)
adjudicated disagreements, if needed, during all stages of the review.
Two team members (LLR/ZR. LL.R./B.M.) independently
reviewed the full text of articles, and discrepancies in inclusion/
exclusion were resolved by discussion. We recorded the main reason
for exclusion at each stage of study selection.

Data extraction

Reviewers extracted data from each study meeting our inclu-
sion criteria with a standardized and structured form. One
reviewer extracted relevant data, and a second reviewer reviewed
the primary reviewers’ abstraction. Reviewers extracted informa-
tion on studies’ participants, design (eg, trial, cohort studies with
concurrent control, or quasi-experimental), setting (eg, health
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2959 Original Search Results
622 PubMed 493 EMBASE 385 CINAHL 966 WOS

I 1298 Duplicates |

1661 Title Abstract Review

1433 Excluded

(excluded for multiple
reasons)

From References: 2

230 Full Text Review
Title Abstract Review: 228

225 Exclusion Criteria
(not meeting the following PICOTSS

criteria)
P-population: 58
I-intervention Target: 88
C-comparator: 0

O-outcome: 44
T-time: 3
S-setting: 13
S-study Design: 4

5 Included in Analysis

Other*: 15

FIGURE 1. Article review flow diagram. WOS, Web of Science. The 1433 citations excluded for multiple reasons included citations
without an intervention and studies exclusively in children, nonasthma conditions, or conducted outside the United States. Studies often
met multiple exclusion criteria. *Other: 1 full-text unavailable, 6 duplicates, 8 conference abstracts with insufficient information.

system, community), intervention type, comparators, adherence
measures, assessment period, and results. We recorded the loca-
tion of intervention delivery and the personnel delivering inter-
vention. We also determined whether interventions reported using
behavior theory, stakeholder engagement, or cultural adaptation to
inform the development of the intervention because they are
common characteristics of effective adherence interventions (eg,
behavior theory) and interventions in adult race/ethnic minorities
(eg, stakeholder engagement and cultural adaptation). We defined
stakeholder engagement as the incorporation of the views of
stakeholders in intervention development through mechanisms
such as, but not limited to, qualitative methods, advisory boards,
and pilot testing with feedback. We considered studies to have
used cultural adaptation if they referenced conducting qualitative
rescarch to inform intervention development and tailored in-
terventions to behavioral and contextual factors associated with
ICS adherence in adult black/African Americans with asthma. We
extracted information on several medical and patient-centered
outcomes for which disparities in asthma outcomes have been
previously implicated among black/African Americans, including
adherence, asthma outcomes (eg, asthma exacerbation, asthma
control, asthma quality of life, and asthma-related mortality),
health care utilization, asthma knowledge, and asthma self-
management.

Risk-of-bias assessment of individual studies

Two independent reviewers assessed the risk of bias for each
study, using the Agency for Healthcare Research and Quality
Methods Guide to assess the risk of bias (internal va\liclity).}4 Criteria
included an assessment of selection bias, confounding, performance
bias, detection bias, and attrition bias (see Table E6 in this article’s
Online Repository at www.jaci-inpractice.org). In this risk-
assessment method, studies with “low risk of bias” are considered
to have valid results and receive favorable scores on most questions
with relatively minor unfavorable responses (eg, lack of masking in
behavioral interventions). Studies with “moderate risk of bias” are
considered to not have major risk of bias but may have some risk of
bias that would not invalidate their results. Studies evaluated as
“high risk of bias” are considered to have errors in design, conduct,
or analysis that may invalidate their results (eg, high rates of attri-
tions, no intention-to-treat analysis, and use of invalid measures of
outcomes).

Data analysis and synthesis

To determine whether a meta-analysis was appropriate, we
assessed the clinical and methodological heterogeneity. We assessed
clinical heterogeneity by assessing the variability of the population,
intervention, comparator, outcome, time, setting. We assessed
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TABLE Il. Characteristics of included studies (N = 5)

Study No. of Mean % Assessment
Study, year Intervention type design Setting Asthma criteria participants age (y) Women Race/ethnicity composition period (mo)
Apter et al,’“’ Patient advocate RCT Health system Moderate or severe 100 47 75 AA 71% 4
2013 asthma on ICS W 16%
H 2%
Other 13%
Apter et al,*’ Problem solving RCT Health system Moderate or severe 333 49 72 AA 68% 4
2011 asthma on ICS W 20%
H 7%
Other 12%
Kolmodin Computer-based RCT Community Persistent asthma, <80% 49 224 73 90% AA 3
MacDonell motivational adherence and <19 on 10% AA/mixed race or NR
et al,*® 2016 interviewing ACT
Martin et al,* Self-efficacy RCT Health system Persistent asthma with 1. At 42 Control*: 37 69 AA 93% 6
2009 and least 1 acute care visit OR Intervention*: 33 Other 7%
community 2. Steroid use in past year
Stiegler et al,*’ Education Pre/Post Health system Hospitalized for asthma using 17 38.3 82 AA 82% 6
2003 1 pharmacy for all W 12%
prescriptions H 6%

AA, African American; ACT, Asthma Control Test; H, Hispanic/Latino; NR, 1 subject did not report race/ethnicity; Other, Native American, Alaskan Native, Pacific Islander, Asian, Hawaiian Islander, Not reported; W, white.
*Mean age not reported for the total population.

TABLE lll. Intervention characteristics
Used to inform intervention development

Qualitative Culturally
Study, year Intervention type Comparator Personnel implementing intervention Behavior change theory analysis adapted
Apter et al,”® 2013 Patient advocate CD of asthma education Lay staff with college degree No Yes Yes
Apter et al,”” 2011 Problem solving In-person asthma education Lay staff with college degree No No No
Kolmodin MacDonell Computer-based Computer-based Electronic No Yes Yes

et alfx 2016 motivational asthma education
interviewing

Martin et al,*’ 2009 Self-efficacy Asthma education mailings Community health worker and social worker Yes Yes Yes
Stiegler et al,4” 2003 Education NA Pharmacist No No No

NA, Not applicable.
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TABLE IV. Outcomes of included studies

Intervention  Assessment Adherence Self-management Asthma health
Study, year type period (mo) Adherence measure outcome outcomes outcomes Health care utilization outcomes
Apter et al,*® 2013 Patient advocate 4 Self-report (baseline rate) NS NR FEV,; (NS) Asthma ED visits (NS)
Electronic monitor with date ACQ (NS) Asthma hospitalization (NS)
and time (outcome measure) AQLQ (NS) Any ED visit (NS)
Any hospitalization (NS)
Apter et al,*’ 2011 Problem solving 4 Self-report (baseline rate) NS NR FEV, (NS) Asthma ED visits (NS)
Electronic monitor with date ACQ (NS) Asthma hospitalization (NS)
and time (outcome measure) AQLQ (NS) Any ED visit (NS)
Any hospitalization (NS)
Kolmodin MacDonell Computer-based 3 Self-report NS NR FEV,; (NS) NR
et al,”® 2016 motivational ACT (NS)
interviewing
Martin et al,”’ 2009  Self-efficacy 6 Self-report NS Asthma self-efficacy (NS) AQLQ-adjusted NR
Asthma knowledge (NS) difference 1.8 (P = .002)*
Symptomatic days/nights (NS)
Stiegler et al,*” 2003 Education 6 Pharmacy refill Mean £+ SD NR NR Combined asthma ED
22% + 6% vs 63% + 24% and hospitalizations
P = .0175* Mean £ SD 1.58 £ 1.13 vs

0.35 £ 0.62, P = .0016*

ACQ, Asthma Control Questionnaire; AQLQ, asthma quality of life questionnaire; ED, emergency department visit; NR, not reported; NS, not statistically significant.

*Statistically significant.
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TABLE V. Overall risk of bias of included studies
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Study, year

Intervention type Overall risk of bias

Apter et al,*® 2013

Apter et al,’” 2011

Kolmodin MacDonell et 8.1,}8 2016
Martin et al,*’ 2009

Stiegler et al,*” 2003

Patient advocate Medium
Problem solving Medium
Computer-based motivational interviewing Medium
Self-efficacy Medium
Education High

methodological heterogeneity by assessing variability of study design
and risk of bias.”

RESULTS

We identified 1661 unique titles and abstracts and assessed
230 full-text articles for eligibility (Figure 1). Using our inclu-
sion/exclusion criteria, we excluded 225 articles. Of articles not
meeting the population criteria (N = 58), 20 had exclusive pe-
diatric populations or mixed pediatric and adult populations
without subgroup analysis of adults; 18 had less than 30% adult
black/African Americans; and 20 had patients without asthma or
included heterogeneous medical conditions without subgroup
analysis by condition. Eighty-eight articles did not meet the
intervention criteria by not reporting results of an intervention
(eg, discussed barriers to adherence) or the intervention did not
have a patient or family/caregiver component (Figure 1).

For our final analysis, we included 4 randomized controlled
trials (RCTs)**”” and 1 single-arm quasi-experimental study
with pre-post design.”’

Characteristics of included studies

Total sample sizes ranged from 17 to 333 participants who
were  predominately middle-aged  black/African-American
women. The percentage of black/African Americans in the
eligible studies ranged from 71% to 93%, and women made up
69% to 82% of participants. The mean age of black/African-
American adults ranged from 22 to 47 years across the studies.

f%ui}l] a;l;;l(y%s presented no subgroup analyses by race
able 11).”°™

Intervention characteristics

Interventions were heterogeneous and focused on the use of
patient advocates,*® problem solving,‘g’7 technology-based moti-
vational interviewing,j8 self-efficacy skills development,” and a
pharmacist-led education intervention”® (Table III). The patient
advocate intervention was conducted among 71 adult black/Afri-
can Americans (total study participants N = 100). In this inter-
vention, a patient advocate prepared patients for provider visits,
attended 1 clinic visit, confirmed patients’ understanding of issues
discussed during the wvisit, facilitated patients’ return
appointments, and followed up with patients between visits. The
control group received asthma education delivered via audio CD.”*

The problem-solving intervention was conducted among 226
adult black/African Americans (total study participants N = 333)
and incorporated a motivational technique to train patients to
view problems as “inevitable, normal, and solvable.”” It con-
sisted of four, 30-minute individual sessions tailored to the
specific adherence barriers of each patient. College-educated lay
staff members taught problem-solving skills as a way to overcome
the barriers to medication nonadherence and had subjects apply
problem-solving skills to other areas in their lives to help solidify

real-world application of skills. The control group received four,
30-minute in-person asthma education sessions not related to
adherence, self-management, or ICS therapy.””

The technology-based motivational interviewing intervention
was conducted among 48 adult black/African Americans (total
study participants N = 49) and consisted of 2 computer-delivered
motivational interviewing sessions a month apart. Each session was
customized for participants on the basis of ecological momentary
assessment information (ie, medication adherence and asthma
control) collected 7 days before the session. Sessions included
feedback on medication use and symptoms, feedback on readiness
to improve adherence, the pros and cons of medication adherence,
and an optional goal setting. Personalized text messages were
delivered daily between sessions. The control group received 2
interactive computer-delivered asthma education sessions focused
on asthma facts and myths, environmental factors, and medica-
tions. Between sessions, the control group received daily text
messages containing general asthma facts.”

The self-efficacy intervention was conducted among 39 adult
black/African Americans (total study participants N = 42), and
coupled clinic-based group sessions with home visits to teach
asthma self-efficacy skills.”” The intervention included 4 group
sessions on asthma management, stress, physical activity, and
social support and 4 to 6 community health worker home visits
focusing on the patient’s asthma status, asthma facts, medica-
tions, communication with providers, asthma triggers, and
cigarette smoke avoidance. The group sessions were imple-
mented by social workers and the home visits by community
health workers. The control group received 2 asthma education
mailings consisting of the same content presented at the group
sessions for the intervention group.’”

The pharmacist intervention was conducted among 14 adult
black/African Americans (total study participants N = 17) and
consisted of a 30-minute in-hospital counseling session covering
asthma basics, signs and symptoms of exacerbations, disease
triggers, peak flow monitoring, role of medications and spacers,
and adverse effects of therapy. Pharmacists reinforced counseling,
by phone, at 1 and 5 weeks after discharge.4[)

Use of behavior change theory, cultural adaptation,
or stakeholder engagement in intervention
development

Only 1 study (the self-efficacy intervention) reported that it
was informed by stakeholder engagement, cultural adaptation,
and behavior change theory. The investigators used self-efficacy
and social learning theory and focus groups, of predominately
adult black/African Americans with asthma, to inform inter-
vention development.”” Two studies (the patient advocate™® and
technology-based motivational interviewing3 ® interventions)
were informed by both qualitative analysis (eg, focus groups and
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semistructured interviews) and cultural adaptation. Two studies
(the pre/post pharmacist intervention and problem-solving in-
terventions) did not report any use of behavior theory, qualitative
analysis, or cultural adaptation to inform
development.””*

intervention

Study outcomes

Studies measured several outcomes, including ICS adherence,
asthma control, health care utilization outcomes (eg, any emer-
gency department visit, asthma-related emergency department
visit), quality of life, as well as asthma knowledge and self-efficacy
(Table 1V).

Adherence. Three studies reported objective measures of
adherence, defined as 30-day adherence’®”” or percent refills
achieved within 10% of targeted refill dates.”” The pre/post
pharmacist intervention reported the percent of refills achieved
within 10% of targeted refill dates to measure monthly and
6-month adherence.”’ They reported a statistically significant
increased mean adherence rate of 22% + 6% to 63% =+ 24%
over 6 months (P = .02)*° (Table V).

Two RCTs reported both subjective and objective measures of
adherence.”®”” Both measured baseline adherence with validated
adherence questionnaires specifically designed for ICS and
measured adherence with an electronic actuation monitor
monthly for 4 months.>®?” In both RCTs,>?” 2 electronic ICS
monitors were used because of the range in ICS devices (eg, dry
powder inhalers and hydrofluoroalkanel [HFA]) used by pa-
tients. Both devices could identify dumping of medication by
measuring the frequency and time of day of actuations. None of
the 4 RCTs reported a statistically significant difference between
the intervention and comparator groups in measures of adher-
ence.”’*?”%? However, 3 studies’*>%%” reported an overall in-
crease in ICS adherence in both study arms, whereas a third
study”” reported an overall decrease in adherence in both arms.

Two RCTs used only subjective questionnaires to measure
adherence.”®”” The study implementing a self-efficacy inter-
vention used a nonvalidated questionnaire to assess 14-day ICS
adherence and adherence was measured at baseline and at 3 and
6 months.”” The study implementing a technology-based
motivational interviewing intervention used multiple subjective
measures of adherence including a validated assessment of
1-month adherence, text prompts 3 times a day assessing
adherence over a 7-day period, and 1 text prompt asking total
doses missed over 7 days. Adherence was measured at baseline
and at 1 and 3 months.”®

Other outcomes. Studies had variable assessment of asthma
control,’®>? health care utilization,>®>”*** asthma-related quality
of life,>®”*% asthma knowledge, and asthma self-efficacy, with
results reported in Table IV.

Study quality

Studies were rated as having medium”*~” to high risk of bias
(Table V).*° The most common sources of bias were attrition,
measurement, selection, and detection. Two RCT's had attrition
and measurement bias (eg, failure to download adherence data)
but adequately adjusted for missing data using linear mixed
effects modeling.”*”” One RCT had attrition and detection bias
(eg, use of a subjective adherence measure).”” Another RCT had
selection (eg, no details on randomization, no concealment, and
no adjustment for confounders) and detection bias (eg, use of
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subjective adherence measures).”® The pre/post study received
high risk of bias as a result of its susceptibility to selection bias

(see Table E7 in this article’s Online Repository at www.jaci-
iLlpracticc.org).40

Study heterogeneity

We were not able to perform a meta-analysis due to both
clinical and methodological heterogeneity. The included studies
were clinically heterogeneous because each used different inter-
vention types—problem solving, self-efficacy, technology-based
motivational interviewing, patient advocate, and pharmacist-led
education.

DISCUSSION

To our knowledge, this is the first systematic review of in-
terventions to improve ICS adherence in adult black/African
Americans—a population disproportionately affected by adverse
asthma outcomes. We found few studies assessing ICS adherence
focused on adult black/African-American populations. Further-
more, we found no RCTs that reported improved ICS adherence
in adult black/African Americans. The low number of articles
identified is an important finding and reflects the need for studies
of interventions designed specifically to address ICS adherence
among black/African-American adults. Our findings are even
more impactful when one realizes that disparities in asthma
health outcomes and adherence have been characterized exten-
sively in adult black/African Americans for decades. One of the
important first steps in facilitating the transition from defining
the problem to implementing effective solutions is identifying
and characterizing effective ICS adherence interventions already
evaluated in adult black/African Americans. Our finding serves to
highlight the need to develop additional, rigorously evaluated,
interventions.

Although we focused on the effectiveness of patient- and
family-level ICS adherence interventions specifically in adult
black/African Americans, our findings are consistent with those
of other systematic reviews on minority-focused asthma
interventions and reviews of asthma adherence interventions
among the general population with varied targets (eg, provider,
health system). In general, the strength of evidence for adherence
interventions is not strong and though we make conclusions
about common characteristics of effective interventions, the
quality and strength of evidence are low to moderate in all
previous reviews. Press et al”” found a paucity of asthma inter-
vention studies that included predominately adult minorities (eg,
black/African American, Hispanic/Latino, and Native American)
with rigorous study designs (eg, RCT). An Agency for Healthcare
Research and Quality systematic review, not limited to black/
African Americans, of adherence interventions in patients with
chronic diseases concluded that self-management and shared
decision-making interventions were the most efficacious at
improving asthma medication adherence. However, asthma self-
management interventions that included an intense education
component were rated as “moderate strength of evidence of
benefit,” whereas the shared decision-making interventions
received a “low strength of evidence of benefit.”'” Our review
serves as an update to Press et al, which was conducted on studies
before 2010 among populations not limited to black/African
Americans. Only 2 of our 5 studies were included in the Press
et al review, and none of our included studies was evaluated in
the Agency for Healthcare Research and Quality review.'”*” In
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addition, our review explores mechanisms (e, cultural adapta-
tion, qualitative analysis, and behavior theory) that informed
intervention development.

Several reasons could account for the lack of efficacy of in-
terventions studied in our review. First, the interventions were
variably tailored to the needs of the black/African-American study
participants, and may not have directlZ‘y targeted barriers relevant to
black/African-American participants. ! Also, none of the studies
reported the prevalence or degree of impairment of the targeted
barrier to ICS adherence (eg, low self-efficacy, low asthma knowl-
edge, and poor problem solving) in their respective sample pop-
ulations; consequently, a study could have targeted poor problem
solving when financial barriers or poor social support were more
prevalent barriers. Second, only 1 study was powered to evaluate
change in their primary outcome’’; most of the included studies
were feasibility studies.”**“* Third, the active controls could have
mitigated the effect size. For instance, the problem-solving study
noted an overall improvement in asthma control, asthma quality of
life questionnaire, and FEV; in both study arms. The authors
ascribed the improvementin clinical outcomes to 66% of the control
group, thinking that their objective was to improve medication
adherence.”” Finally, the low number of studies identified in this
review could be due to the perceived difficulty in recruiting adult
black/African Americans to clinical trials and/or the lack of focus on
adherence promotion in this population.*>**

To rigorously ascertain the effectiveness of ICS adherence
interventions among black/African Americans, studies should
attend to numerous gaps in the literature we uncovered in our
review. First, only 1 study exclusively used objective measures of
asthma adherence. Objective measures of asthma adherence are
readily available, and their more routine use in clinical trials
could help studies better quantify the effectiveness of in-
terventions targeted toward black/African Americans.”**” Sec-
ond, only 1 study reported that it used behavioral change theory
to inform the development of the interventions. There is
increasing evidence that theory-informed, multicomponent ap-
proaches are critical for successful behavior change across race/
ethnicity and disease condition.”"*” A meta-analysis of 147
medication adherence studies, which used behavior theory to
inform intervention development, reported a statistically signif-
icant improvement in medication adherence outcomes."
Therefore, multicomponent interventions, targeting more than
1 barrier to ICS adherence, could be helpful. Designing in-
terventions on the basis of theory (eg, health beliefs model and
theoretical domains framework) enables the possibility of un-
derstanding the behavior change processes that underlie the in-
terventions and the ability to apply this knowledge to inform the
design of future interventions. Third, only 3 studies reported that
they engaged stakeholders (including patients or their families) in
the development of interventions. The use of focus groups and
interviews of stakeholders can help ensure that interventions are
relevant to target populations, are culturally acceptable, and can
be easily translated into the real world.””*” Consequently, the
use of a behavior change theory and qualitative methods (eg,
focus groups and semistructured interviews) to inform inter-
vention development could potentially improve the extent to
which interventions target barriers to adherence faced by black/
African Americans. Finally, there needs to be an exploration of
the unique barriers and facilitators to high-risk populations’ (eg,
black/African Americans) response to standard adherence
interventions.

J ALLERGY CLIN IMMUNOL PRACT
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Future asthma medication adherence interventions in adult
black/African Americans can also be informed by effective
adherence interventions in predominately non—black/African-
American populations and studies conducted in adult race/ethnic
minorities with various medical conditions. Previous systematic
reviews of general medication adherence interventions, evaluated
in predominately non—black/African-American populations,
report that behavior change theory, multiple intervention com-
ponents, or interventions with education, self-management, or
shared decision-making components are most often found in
effective general medication adherence interventions.'*!>!7-1%47
To our knowledge, there are no reviews on adherence in-
terventions with a stratified analysis by race/ethnicity or reviews
that have explored intervention components associated with
differential adherence outcomes by race/ethnicity. The Robert
Wood Johnson Foundation: Finding Answers Initiative found
that multifaceted programs, those focusing on cultural relevancy,
nurse-led programs, interactive education, and family and com-
munity programs, were most often part of successful in-
terventions in adult race/ethnic minorities across multiple
chronic diseases.*® Taken together, these common characteristics
may lead to improved development of asthma medication
adherence interventions and reduced asthma disparities.**

There are a few limitations of our review. First, our search was
limited to the United States, which could have limited our discovery
of studies that could also inform interventions among black/African
Americans. However, black/African Americans may experience
unique barriers to ICS adherence not faced by other first world
countries with universal health insurance. Furthermore, in an effort
to study the effect of interventions primarily among black/African-
American adults, we limited included studies to those enrolling at
least 30% black/African Americans. This may have limited our ca-
pacity to detect effects among black/African Americans enrolled into
smaller studies. Third, studies were heterogeneous in their inter-
vention, design, and risk of bias, which limited our capacity to
conduct a quantitative meta-analysis. Finally, it is possible that
studies may have used behavioral change theory or stakeholder
engagement in their designs but did not include this information in
their manuscripts. Future efforts to report the process by which in-
terventions target behavior change could help better clarify whether
interventions tailored specifically to adult black/African Americans
are more effective than those designed for the general public.

In conclusion, few studies assessing ICS adherence
interventions focused on black/African-American adults, and
rigorously studied interventions were not efficacious. Future
rigorous RCTs of interventions informed by behavioral theory
and cultural tailoring to improve ICS adherence and clinical
outcomes among adult black/African Americans are needed.
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TABLE E1. PubMed search strategy and results on January 7, 2016
Set no. Query Results
Asthma[mesh] OR asthma[tiab] OR asthmatic[tiab] OR asthmatics[tiab] 147,758
2 “Patient Compliance”[Mesh] OR adherence[tiab] OR adherent[tiab] OR adhere[tiab] OR adheres[tiab] OR compliance 255,305

[tiab] OR compliant[tiab] OR comply[tiab] OR complying[tiab] OR complied[tiab] OR complies[tiab] OR self-
management[tiab] OR self-manage[tiab] OR self-managed[tiab] OR self-manages[tiab]
3 “Minority Groups”’[Mesh] OR “African Continental Ancestry Group”[Mesh] OR minority[tiab] OR minorities[tiab] OR 486,808
black][tiab] OR blacks[tiab] OR “African American”[tiab] OR “African Americans”[tiab] OR subgroup[tiab] OR sub-
group([tiab] OR race[tiab] OR races[tiab] OR ethnicity[tiab] OR ethnicities[tiab] OR inner-city[tiab] OR urban][tiab]
OR low-income[tiab] OR lower-income[tiab]
4 1 AND 2 AND 3 562
5 Limit 4 to English 552

TABLE E2. CINAHL search strategy and results on February 4, 2016

Set no. Query Limiters/expanders Results
S1 (MH “Asthma+") 25,679
S2 asthma* 30,576
S3 S1 OR S2 30,576
S4 (MH “Patient Compliance+") OR (MH “Self Care”) 58,278
S5 (adher* OR comply* OR complia* OR complied OR complies OR “self manag*” OR “patient compl*”’) 88,840
S6 S4 OR S5 108,626
S7 S3 AND S6 2,709
S8 (MH “Minority Groups”) OR (MH “Blacks”) 47,870
S9 (minorit* OR “african american*” OR black OR blacks OR subgroup* OR “sub group*” 160,233

OR “sub-group*” OR race OR races OR ethnicit* OR “inner-city” OR “inner city” OR urban
OR “low-income*” OR “low income*” OR “lower-income” OR “lower income*”)

S10 S8 OR S9 160,233

Si1 S7 AND S10 349

S12 S7 AND S10 Limiters—English 349
language

TABLE E3. EMBASE search strategy and results on February 2, 2016

Set no. Query Results
‘asthma’/exp OR asthma:ab,ti OR asthmatic:ab,ti OR asthmatics:ab,ti 247,247
2 ‘patient compliance’/exp OR adherence:ab,ti OR adherent:ab,ti OR adhere:ab,ti OR adheres:ab,ti OR compliance:ab,ti OR 376,952

compliant:ab,ti OR comply:ab,ti OR complying:ab,ti OR complied:ab,ti OR complies:ab,ti OR ‘self management’:ab,ti OR ‘self
manage’:ab,ti OR ‘self managed’:ab,ti OR ‘self manages’:ab,ti
3 ‘minority group’/exp OR ‘black person’/exp OR minority:ab,ti OR minorities:ab,ti OR black:ab,ti OR blacks:ab,ti OR ‘African 641,002
American’:ab,ti OR ‘African Americans’:ab,ti OR subgroup:ab,ti OR ‘sub group’:ab,ti OR race:ab,ti OR races:ab,ti OR
ethnicity:ab,ti OR ethnicities:ab,ti OR ‘inner city’:ab,ti OR urban:ab,ti OR ‘low income’:ab,ti OR ‘lower income’:ab,ti
4 1 AND 2 AND 3 954
5 1 AND 2 AND 3 AND [english]/lim 931
1 AND 2 AND 3 AND [english]/lim AND [humans]/lim 880
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TABLE E4. Web of Science search strategy and results on February 11, 2016

Set no. Query Results
1 TOPIC: (asthma*) 152,852
Indexes=SCI-EXPANDED, SSCI, CPCI-S Timespan=All years
2 TOPIC: (adher* OR comply* OR complia* OR complied OR complies OR “self manag*” OR “patient complia*”) 327,589
Indexes=SCI-EXPANDED, SSCI, CPCI-S Timespan=All years
3 2 AND 1 5,905
Indexes=SCI-EXPANDED, SSCI, CPCI-S Timespan=All years
4 TOPIC: (minorit* OR “african american*” OR black OR blacks OR negro* OR subgroup* OR “sub group*” 1,023,352
OR race OR races OR ethnicit* OR “inner city” OR “inner cities” OR urban OR “low income*”
OR “lower income*””)
Indexes=SCI-EXPANDED, SSCI, CPCI-S Timespan=All years
5 4 AND 3 866
Indexes=SCI-EXPANDED, SSCI, CPCI-S Timespan=All years
6 4 AND 3 848

Refined by: LANGUAGES: ( ENGLISH )
Indexes=SCI-EXPANDED, SSCI, CPCI-S Timespan=All years

TABLE E5. Updated search results from January 1, 2016 to TABLE E6. Risk-of-bias assessment questions

August 8, 2017
Database O"g:'zzlulstzamh dup-ll;zzilons Final count slzgiom bias
Was the allocation sequence generated adequately (eg, random
MEDLINE 70 0 70 number table, computer-generated randomization)?
EMBASE 106 51 55 Did the strategy for recruiting participants into the study differ across
CINAHL 36 20 16 study groups?
Web of Science 118 58 60 Is the allocation concealment adequate?
Totals 330 129 201 Are groups similar at baseline?

Does the design or analysis control account for important
confounding and modifying variables through matching,
stratification, multivariable analysis, or other approaches?

Performance bias

Is the intervention fidelity adequate?
Attrition bias

Is overall attrition problematic?

Is there differential attrition?

Does high attrition rate raise concern for bias?

Was an intention-to-treat analysis used?

Did they use an appropriate method for handling missing data?
Detection bias

Was the length of follow-up different between the groups?

Were the outcome assessors blinded to the intervention or exposure

status of participants?

Are the adherence outcomes: Valid, reliable, consistent?

Are the health care utilization outcomes: Valid, reliable, consistent?

Are the health outcomes: Valid, reliable, consistent?

Are the intermediate outcomes: Valid, reliable, consistent?
Reporting bias

Were the potential outcomes prespecified by the researchers? Are all

prespecified outcomes reported?

Overall risk of bias
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TABLE E7. Results of risk-of-bias assessment of included studies
Study

Bias Apter et al,5' 2013  Apter et al,5> 2011  Kolmodin MacDonell et al,¥> 2016  Martin et al,** 2009  Stiegler et al,*®> 2003
Selection bias Low Low Medium Low High
Performance bias Low Low Low Low Low
Attrition bias High Medium Low Medium Low
Detection bias Medium High High Medium Medium
Reporting bias Low Low Low Medium Low
Overall risk of bias Medium Medium Medium Medium High
REFERENCES adherence intervention for African-American emerging adults. J Adolesc Health
El. Apter AJ, Wan F, Reisine S, Bogen DK, Rand C, Bender B, et al. Feasibility, 2016;59:465-71.

acceptability and preliminary effectiveness of patient advocates for improving E4. Martin MA, Catrambone CD, Kee RA, Evans AT, Sharp LK, Lyttle C, et al.

asthma outcomes in adults. J Asthma 2013;50:850-60. Improving asthma self-efficacy: developing and testing a pilot community-
E2. Apter AJ, Wang X, Bogen DK, Rand CS, McElligott S, Polsky D, et al. based asthma intervention for African American adults. J Allergy Clin Immu-

Problem solving to improve adherence and asthma outcomes in urban adults nol 2009;123:153-159.e153.

with moderate or severe asthma: a randomized controlled trial. J Allergy Clin ES5. Stiegler KA, Yunker NS, Crouch MA. Effect of pharmacist counseling in pa-

Immunol 2011;128:516-23. e511-5. tients hospitalized with acute exacerbation of asthma. Am J Health Syst Pharm
E3. Kolmodin MacDonell K, Naar S, Gibson-Scipio W, Lam P, Secord E. The 2003;60:473-6.

Detroit Young Adult Asthma Project: pilot of a technology-based medication
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