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Abstract

Background

The effectiveness of home visits is well discusk®dchildren with asthma, but limited in
adults.

Objective

The present systematic review aims to investighte gotential role of home visits in
improving outcomes among adult patients with asthma

Methods

The systematic review was performed in line wite PRISMA statement. An extensive
literature search was conducted using databasésasu®ubMed, ProQuest, CINAHL, The
Cochrane Library, PsycINFO, and Google Scholar frooeption to June 2019. The studies
included were randomized controlled trials (RCTg)ich reported asthma outcomes in adult
patients.

Results

The literature search yielded 8331 publicationswhbifch 63 studies were selected for full-
text review, and of these studies, 9 studies witbta of 2011 patients were included in the
final analysis. The included RCTs reported quality life (QoL), asthma symptoms,
exacerbations, healthcare utilization, and pulmgniamnction. Improvements in asthma
outcomes were observed predominantly in QoL. THectef on asthma symptom control
were inconsistent. The evidence on the impact ofdwisits in asthma exacerbations and
healthcare utilization was rather limited. Thererav@o significant differences observed
between intervention versus control arms in terfrrubmonary function; however, one study
reported significant improvements in PEFR.

Conclusion

Home visits may serve as an adjuvant activity twahplements existing healthcare system
based initiatives. It may be concluded that homstvihave the potential to improve
outcomes in adult patients with asthma; howevee, RCTs reviewed in the present
systematic review reported several limitations thatrant further investigation.

Keywords: home visit, adult asthma, systematic review, ddrarg, outcome, randomized

Highlights Box

1. What is already known about this topic?

The effectiveness of home visit programs in improving asthmaataatnong children
has been well established and proven to be cost-effective. Hovesngence in adult
patients with asthma is limited.

2. What does this article add to our knowledge?

The present systematic review highlights that home visits heev@dtential to improvg
outcomes in adult patients with asthma. They may serve as an radastavity that
complements existing healthcare system based initiatives.

3. How does this study impact current management guidelines?
Further studies are needed to explore the full potentials of horte a&mong adulf]
patients with asthma before the management guidelines can @yaBepriate

controlled trial.
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Abbreviations

ATS: American Thoracic Society

EPR-3: Expert Panel Report 3

PRISMA: Preferred Reporting Items for SystematioiBes and Meta-Analyses

RCTs: Randomised controlled trials

QolL: Quality of life

ACT™: Asthma Control Test

NS: Non-significant

CHW: Community health worker

AQLQ: Asthma Quality of Life Questionnaire
RT: Respiratory therapist

OCS: Oral corticosteroid

ACQ: Asthma Control Questionnaire
SGRQ: St. George’s Respiratory Questionnaire
CHWs: Community health workers

Introduction

Asthma is a heterogeneous lung disease, usuallyacteaized by chronic airway
inflammation (1). It affects more than 300 milliggeople worldwide and leads to an
estimated 400 000 deaths annually (1, 2). The teng-goals of asthma management are to
achieve: 1. Good control of symptoms and maintaimal activity levels. 2. To minimize
future risk of exacerbations, fixed airflow limitan, and medication adverse drug reactions
(1). The REALISE (REcognise Asthma and LInk to Syonps and Experience) survey in
Europe revealed that asthma control was poor (@)la® REALISE Asia survey documented
a crisis-oriented, reactive approach to asthma genant related to a high number of
emergency department (ED) visits, hospitalizatioeiever and oral corticosteroids (OCS)
use (4). Across the globe, asthma management quedelsuggest a patient-centered
approach, with key recommendations, including ongoself-management and regular
review of the patient's treatment (1, 5). Theseoplé reviews can be conducted by having

the patients attend at their regular primary orcggdist physician, however often in the case
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of asthma patients, this is very challenging inydpractice (6, 7). Meeting patients where
they are, rather than always expecting them to eptesat venues where healthcare
professionals are, maybe a way to improve outcomehronic diseases (8). Home visits
may serve as an effective strategy. Moreoverepttimay face exposures at home, i.e.,
triggers, particularly crucial in asthma, that ao¢ easily identified at the clinic (9).

Indeed, the American Thoracic Society (ATS) ideetifasthma as one of the respiratory
disorders that may benefit from home visits (1)e MNational Asthma Council, Australia
has highlighted the potential role of a Home Meatksi Review (HMR), which involves
patients, their general practitioners (GPs) andmphaists (11). In the setting of an HMR, an
accredited pharmacist visits the patient at themé, reviews their medication use and
appropriateness, and provides a report to thergaiesgular community pharmacy (if the
accredited pharmacist is not also the patientsileegcommunity pharmacist) and their GPs.
The aims of the HMR include identifying and resolyipatients’ drug-related problems,
improving their medication-related knowledge, anddmation use (11). The Expert Panel
Report 3 from the National Asthma Education andvémgon Program, USA, also
incorporates multifaceted patient education atpalhts of care, including patients’ homes
(12).

The effectiveness of home visit programs in impngvasthma control among children has
been well established (13-15) and proven to be-efbsttive (16). However, evidence in
adult patients with asthma is limited. A systemagiciew which evaluated the effectiveness
of home-based interventions with an environmergau$ (children and adult) was unable to
determine the effectiveness in the adult populatimwever, the authors acknowledged that
only a small number of studies with adult particigzawere included (14, 15). Since the
publication of the above-mentioned systematic mgyiseveral new studies have been
reported. The present systematic review thus acndetermine the potential role of home

visits in improving outcomes among adult patienith @sthma.

Methods

The systematic review was performed in line witle tRreferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statdé (17). The systematic review
protocol was registered with the National MedicasBarch Register (NMRR-18-3219-
45148), Ministry of Health Malaysia.

Literature search.
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An extensive literature search was performed usliaigbases such as PubMed, ProQuest,
CINAHL (via EBSCOhost), The Cochrane Library (Ccae Database of Systematic
Reviews and Cochrane Central Register of Contrdlledls), PsycINFO (via EBSCOhost)
and Google Scholar from inception to June 2019.ithatdhl relevant articles were identified
by reviewing the bibliography of retrieved articldsmails were sent to some experts to
obtain further information. The search was condiibig using several keywords and relevant

subject headings. The details of the search stemtege described in Table 1.

Inclusion and exclusion criteria

The criteria to include studies in this review wérat such reported studies needed to be:

1. Randomized controlled trials (RCTs), which imt#d home visits as an ‘intervention’ in
adult patients with asthma, 2. Available in fulktteand English language, 3. Reporting
asthma outcomes in accordance either with the AmeriThoracic Society/European
Respiratory Society Statement (18) or Asthma OuelWorkshop (19); expected outcomes
included asthma symptom control, exacerbationdfiezae utilization, quality of life (QoL),
pulmonary functions and others and 4. Those theluded data from the adult asthma
population {f both children and adults were included in the study, then the data from adult
asthma patients had to be extractable).

The following studies were not included:

1. Correspondences, editorials, reviews, commesyamnotes, letters, or conference
proceedings, 2. Studies without a detailed desoripof asthma-related home visits and
procedures, 3. Studies which only focused on honwwrenmental trigger interventions, 4.
Studies which used home interventions as a sutestitr hospital-level care at patients’

home, and 5. Studies where participants were residi nursing home/ aged care facilities.

Study selection and review

Two reviewers undertook the literature selectiord aeview process. The reviewers

independently screened the studies based on pebdlstudy titles and abstracts to identify
potentially relevant articles. This was an overusose process, and irrelevant records were
removed. The reviewers then reviewed the full wixpapers selected at this stage, which
were potentially includable in concordance with gre-determined inclusion and exclusion

criteria. Any disagreement between the reviewers wiscussed and resolved using a
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consensus-based approach, and if necessary, aréviglver was consulted for the final

decision.

Data extraction

One reviewer abstracted data into a standardizeddata extraction form. The following
study information and characteristics were extiaétem the full text of the eligible studies
into the predefined data fields: 1. ldentificatioh study source (authors, citation, contact
details, country), 2. Study details (study desigetting, duration, and sampling), 3.
Characteristics of the study patients (age, geridt&l number, inclusion/exclusion criteria),
4. Intervention details, 5. Outcome measures, 8ufe(summary of results for each asthma
outcome assessed, including exploring missing diatp/out handling, sub-group analysis),
7. Conclusion, 8. Miscellaneous comments: strendtimitations, and recommendations. A

second reviewer verified the entry of data frondsts into the data extraction table.

Risk of bias assessment

The included studies were assessed for potentad i accordance with the Cochrane
Collaboration’s Risk of Bias Tool for RCTs (20). & Following domains were used: random
sequence generation, allocation concealment; bigndof participants and personnel
selection; blinding of outcome assessment; incotaatcome data; selective reporting; and
other potential biases. Registered or publishedyspwotocols for the selected studies were
also assessed for completeness of the informa@onresponding authors were contacted
through email to obtain further details of the stdd studies if required. Two reviewers

independently appraised the selected studies. €jiaacies were resolved by consensus.

Results

The literature search yielded 8331 publicationsywbich 5350 articles were excluded based
on their titles and abstracts relevance. Sixtydhs®idies were selected for full-text review,
and of these studies, nine studies were selectée tiocluded in the final evaluation. The
final selection of articles sampled for the revieam the initial screening to final inclusion is
highlighted in the PRISMA diagram (Figure 1). Thengral overviews, descriptions of the
home visit interventions, and outcomes of the R@iles presented in Tables 2, 3, and 4,

respectively.
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A total of 2011 adult patients with asthma werduded in this review. The follow-up period
varied across the studies, ranging between 6 (21e242 months (25-29). Two studies (23,
28) recruited both adults and children; howevely diata specific to the adult population are
presented in the systematic review. The healthopeed who conducted the home visits were
nurses (21, 23, 24, 29), community health workeZ&lWs) (22, 26, 27), respiratory
therapists (RTs) (21, 28), and asthma care cod@3¢sThe risk of bias assessments for each

included study and summative assessments by domcrdescribed in Figures 2 and 3.

Pulmonary function

Two studies analyzed the impact of home visits afmpnary function as a secondary
outcome at 6 (21) and 12 months using spiromeatdees (27). The studies measured forced
expiratory volume in one second (FBVFEV; % predicted, forced vital capacity (FVC),
FEV./FVC, and peak expiratory flow rate (PEFR). Bothidsts demonstrated no significant
differences in FEY, FEV1 % predicted, FVC and FENEV between intervention and
control arms (21), although there were improvemeavithin the intervention arm (change
from baseline) after multiple imputations (27). Haxer, in the study reported by Shelledy
and colleagues, there were demonstrated improvenrenhe PEFR in the intervention arm
(AMP-RT) compared with the control arm (mean 6.02tR/s vs. 4.9 £1.7 L/s; p = 0.03)
(21). The interventional arm had higher $p@o) values compared with the control arm
(mean AMP-RN=97.4+1.5, AMP-RT=97.2+1.1 vs 96.4+; 1’k 0.05) (21).

Asthma exacerbations and healthcare utilization.

Federman et al. reported a fewer number of patwiits ED visits in both home (OR 0.7,
95% CI 0.5 to 1.0; p=0.03) and clinic-based intati@n arms (25). In a study which used
home visits delivered by RTs or nurses (AMP-RT &ARN), analyses identified that both
interventional arms had significantly fewer hosigt&ions (mean, AMP-RT=0.04 0.2,
AMP-RN=0+£0 vs C= 0.20 £0.5; p = 0.014 and p = 0)0&3d inpatient hospital days (mean,
AMP-RT=0.09 +0.04, AMP-RN=0£0 vs C=0.46+0.20; p D and p=0.015) during the 6
month study period (21). The study by Apter etwhjch combined home visits with Web-
based portal training, demonstrated a significaduction in annualized hospitalization rate
among the home visit arm (mean difference -0.53p @3 -1.08 to -0.024) (26). The Home-
Based Asthma Support and Education (HomeBASE) stddmonstrated that asthma

exacerbations were significantly lower in the im&rtion arm (adjusted mean difference
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~0.55, 95% CH0.87 to —0.24; p=0.001) (27).

No significant differences were demonstrated betwtbe intervention and control arms in
the ED visits and hospitalizations rate by Vojta aolleagues in their trial (24). Krieger et
al. reported that there were no significant diffexes in annual asthma-related urgent health
care use between their intervention and controka(@i’). Similarly, the annualized ED visit
rates were not statistically different between goun the study by Apter and colleagues
(26). Brown et al. reported no significant diffecenin the time to first asthma relapse
between intervention and usual care group durirg@hmonth follow-up period (23). In
another large scale study, there were no signifidéferences in time to first asthma event
and asthma-related health care utilization rat83. (Bhere were no significant differences in
the mean number of ED or clinic visits between gheups in the study by Shelledy et al.
(21). The use of OCS bursts was not statisticatipicant between groups either in trials

that measured this outcome (26-28).

Asthma symptoms

The Supporting Asthma Self-Management BehaviorsOider Adults (SAMBA) study
demonstrated improvements in Asthma Control Te€TA") score at 3 (mean, 16.6 +4.4,
Cohen’s d=0.47) and 6 months (mean, 16.8+4.3, Ceheén0.39), but changes in this
outcome were not significantly different betweemaiat 12 months (25). Krieger et al.’s trial
also demonstrated an improvement in asthma symfrieendays in the intervention arm
(mean adjusted difference 2.02, 95% CI 0.94 t0;30090.001, effect size=0.33) (27). This
study also reported that the ACQ score (mean astjudifference —0.55, 95% CI -0.74 to
—0.37; p<0.001) and proportions of patients withryvg@oorly controlled asthma was
significantly lower (OR 0.43, 95%CI 0.27 to 0.6800001) in the home visit arm compared
with the control arm (27). Additionally, the studgported a significant decline in the number
of nights that patients experienced asthma symp{aajsisted mean difference —1.65, 95%
Cl —2.59 to —0.72; p=0.001) and the number of days that trial participants required rescue
medication use (adjusted mean difference —1.38, 85%2.44 t0-0.32; p=0.01) in the home
visit group (27). Galbreath et al. also reportedttthe patients receiving home visit
interventions demonstrated more significant improgets in symptoms score (p=0.001),
which was measured using the Lara Asthma SymptameS¢LASS) (28).

Asthma symptom control, as measured by the Asthordar@ Questionnaire (ACQ), did not
differ significantly in the study by Apter et al2q). Smith and colleagues reported no

significant improvement in symptom scores in themention arm. The additional intention-
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to-treat (ITT) analyses also demonstrated no st differences between arms at 2, 6, or
12 months of follow-ups (29). The asthma symptonerewmeasured using the asthma
morbidity questionnaire (29). In the study by Séa&yl and colleagues, the home visit arm
revealed no significant difference in asthma sym@@Borg and Asthma Symptoms Scores)
compared with the usual care arm (21). Symptonuaics and nights were not statistically

different between the intervention and control ammthe trial by Martin et al. either (22).

Quiality of life

The SAMBA study reported significant improvementstihe Mini Asthma Quality of Life
Questionnaire (AQLQ) at 3 (mean, 4.8+1.8, effeeesD.34) and 6 (mean, 4.9+1.2, effect
size=0.34) months but was not significant at 12 tmenGalbreath et al. demonstrated that
the intervention, which included home visits, sfgaintly improved QoL scores from the
baseline (p<0.0001) and compared with the control &8). Krieger et al. reported a
significant improvement in QoL (Mini AQLQ) scoresnang the patients with home visit
intervention (mean difference 0.50, 95% CI 0.28)161; p <0.001, effect size=0.53) (27).
The same study utilized the SF 12 Physical andtMétealth Scale (27) and reported that
the intervention arm demonstrated significant improents in the SF Physical Health Scale
(adjusted mean difference 4.54, 95%CI 2.56 to 6058.001), while the SF Mental Health
Scale was not significantly different compared witb control arm (27). In the trial reported
by Martin et al., there was a significant improverni@ the QoL score (Mini AQLQ) evident
among the recipients of home visits at 6 monthsafméifference 1.8, 95% CI 0.8-2.9; P
=0.002) (22). Shelledy and colleagues measured @Qdh St. George’s Respiratory
Questionnaire (SGRQ) and the Short Form — 36 (9F&®I demonstrated significant
improvements in the total SGRQ scores in the istetion arm (AMP-RT) compared with
the control arm (mean changél.0 £15 vs. —2.5 +15; p = 0.04) (21). The symptom domain
score (mean change.4+ 21 vs. 2.7 £17; p =0.03) also improved significantly in the home
intervention arm (AMP-RT) compared with the usuatec The activity and impact domain
were not statistically different (21). Similarlyigeificant improvements were seen in SF-36
Physical Component Summary (PCS) score in bothrvietgional arms, AMP-RN (mean
change 9.4 £18 vs:3.1 £15; p = 0.005) and AMP-RT (mean change 16.9 +23 vS.1 +15;

p = 0.0002). However, the SF-36 Mental Componem8ary (MCS) score change was not
significantly different between arms (21). The SF¥8as also measured by Smith et al. and
there was an improvement in the mental health corpo(additional ITT analysis, adjusted
mean difference -7.65, 95% CI -15.33 to 0.19; p5Pd& 2 months but the physical function
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score was not significantly different from the aohtarm throughout the study. The study
also used the Living with Asthma Questionnairealihilelineated significant improvement
in the interventional arm after an additional IThalysis at 2 months (adjusted mean
difference 0.14, 95% CI 0.04 to 0.23; p=0.01), éthe (adjusted mean difference 0.13, 95%
C10.03 to 0.23; p=0.01) and 12 months (adjustedmtbfference 0.13, 95% CI 0.02 to 0.25;
p=0.03) (29). The changes in QoL measured by uslimg AQLQ were not significantly
different between arms in the study by Apter anttagues (26).

Discussion

The present systematic review is, to the best oknawledge, the first review to collate data
on the effectiveness of home-based visits on asthumeomes of adult patients. The review
included and analyzed nine RCTs. There were vanatin the study outcomes measured, the
nature of home interventions tested, professiomaislved in-home visit delivery, and study
duration/follow up. Four studies reported symptomntool as the primary outcome
(Federman et al., Apter et al., Krieger et al. &naith et al.) (25-27, 29) and home visits had
a positive impact on symptoms in two (Federmanletrd Krieger et al.) of these four
studies (25, 27). Four studies reported symptorasassent as a secondary outcome (21, 22,
27, 28), and improvements were documented in twthese four studies as well (27, 28).
The effect size reported in two studies for homsitvinterventions for this outcome
(symptom control) ranged between 0.33 and 0.47 2%, these are moderate effect sizes.
The benefits of home visits in asthma symptom @britave been previously observed in a
systematic review focusing on pediatric asthma faijmns (14); however, the present
systematic review highlights an inconsistent tram@dults. Recently, two published RCTs
also demonstrated inconsistencies in asthma symptwoomes despite patients in both trials
being treated with similar interventions (30-32hefe may be several factors that underpin
these inconsistencies in asthma symptom improvememight by home visit interventions
in our systematic review. Firstly, there were véamias in the symptom assessment methods
utilized in the RCTs included in the present revi€arther, broader inclusion criteria across
studies may also have compromised comparable oetoRor example, in the study by
Smith et al. (29), a large proportion of patienerevusing long term OCS (54%) at baseline,
which indicates patients with more 'severe asthrBaith patients likely have more
challenging needs and require longer timeframeeffective change to take place compared
to patients not on long term OCSs (29, 33).Thealmdlity in the premise for study sample

calculations could have led to underpowered studiiethe study by Smith et al., the authors
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had used a minimal clinically important differen®CID) for asthma morbidity questions in
their sample size and power calculations (29). Harethe validity of the method is
guestionable as MCID for the asthma morbidity goestaire used in the study is not
established. Finally, participants' environmentatwomstances may have also affected the
outcomes, for example, Apter et al. highlighted fh@or neighborhood living conditions and
limited internet access were barriers for patieatsomplete the protocol and for CWHSs to
make home visits (26). Interestingly, the studyt@ecol in the Apter et al. study did not
include asthma education but only care coordingf2é).

The RCTs in the present systematic review alsoyamdl asthma exacerbations and
healthcare utilization. Six studies reported thmseomes as the primary outcome (21, 23-25,
27, 28), and out of these studies, only Federmaat. ¢25) and Shelledy et al. (21) reported
positive outcomes regarding asthma hospitalizatiomgpatient days and ED visits. The
findings were published as secondary outcomes rieetlstudies (26-28), where positive
improvements in asthma annual hospital admissiahexacerbation rate were documented
in Krieger et al. (27) and Apter et al. (26). P@atient compliance with the home visit
interventions was reported in three of these stu8, 24, 28), and this could potentially
have impacted the results of the reviewed RCTsekample, in the study authored by Vojta
et al.,, only 18% of the recruited patients completee planned home visiting program,
which further leads to concerns of compliance asthifluence on the results (24). Moreover,
Brown et al. and Galbreath et al. acknowledged ploat compliance might have limited the
results of their studies (only 67% and 57% compsetespectively) (23, 28).

Study power and intervention 'dose’ (study duratroay be other limitations of the pooled
results around improvements in hospitalization @&xdcerbation rates in the systematic
review. The study by Vojta et al. did not spedifig exact number of samples required in
their methodology, making it difficult to deduce &ther the study was adequately powered
(24). The sample size was calculated and targetedbdth adult and pediatric patients
(combined) in the study by Brown et al., so stiediion of the results based on age should be
interpreted with caution (23). Even though the en¢ssystematic review was not able to
definitively conclude that studies conducted witinder duration consistently produced
positive results, the suggested duration for imetions aimed at improving asthma
exacerbations and health care-utilization ratedisnonths (34). Three RCTs (21, 23, 24) in
the present systematic review used a follow-upogeof 6 months, which may not have

allowed the intervention to affect maximal improvents. Brown et al. highlighted that a
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longer follow-up is needed to see the real berwfinterventions on acute asthma relapses
(23). A similar limitation was stated by Vojta et @4).

Home visits were linked with consistent improvenseint QoL in all studies that reported it
as a primary outcome (25, 27, 28). Four (21, 22,287 out of five studies (21, 22, 26, 27,
29), which reported QoL as a secondary outcome, eliswed improvements. The RCTs in
the present systematic review included home enment control strategies as one of the
components in the intervention protocols. Interi@ g that evaluated the effectiveness of
home-based interventions with environmental focugeded a positive impact in improving
the overall QoL (14). We speculate that the indnsof this component, along with patient
education, self-management, medication/ inhalelevevand other interventions, may serve
as an effective strategy.

Pulmonary function was assessed in 2 studies @1,Spirometry provides an objective and
highly reproducible measure of airflow limitatiomwsed by smooth muscle contraction or
structural changes (18). The two studies in thesge systematic review failed to
demonstrate a significant impact on REWFEV: % predicted, FVC, and FEWVC.
However, it is essential to note that both studrese not powered to detect differences in the
pulmonary function, as these were reported as #wenslary outcomes in the respective
studies. Despite no significant effect, Kriegeraét reported significant improvements in
asthma symptoms (27). The finding is not surprigiagpulmonary function measures may be
weakly correlated with asthma symptoms (35). Séwyrstematic reviews that have analyzed
interventions to improve asthma outcomes also tegoinconsistencies in pulmonary
function outcomes (36-38), and this warrants furtheestigations. Shelledy et al. presented
significant improvements in PEFR and Sp®the home visit intervention arm (21). PEFR
is generally considered to be inferior to FE& a clinic-measured parameter of airways
obstruction, although it may have a place in antboyamonitoring (18). However, a recent
post hoc analysis by Halpin et al. reported a strassociation between pre-dose PEFR and
FEV, thus supporting PEFR, as a reasonably valid entpar trials in adult patients with
asthma (39).

The present systematic review has highlighted ttergial value of home visits in improving
specific outcomes among adult patients with asthsagh as QoL. The impact of such
interventions on asthma symptoms was inconsistant,effects of home visits on asthma
exacerbations, healthcare utilization, and pulmpmhanction were less pronounced, perhaps
in part attributable to the limitation in the poatbn studied, study sample size, and

durations (i.e., intervention dose). Home visitsyide an opportunity to educate patients and
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to help them effectively manage their disease. méwisit offers an ideal setting to educate,
review medication plans, and help families to idgnenvironmental factors that affect
asthma in their homes (40, 41). These are essdattirs in asthma disease management
(41). Patients are more receptive of the asthmawelip care and assessment in their homes
(21). Patients with uncontrolled asthma in a qatlie study conducted by LaCava et al.
reported a positive perception of home visits amttéased understanding of their disease
severity (42). The study also documented improvestivation for treatment adherence,
access to knowledge, preparation for medical vadaag with better recognition of treatment
methods, and asthma trigger factors (42). Homdsvisiay also benefit patients who have
defaulted their regular appointments. The studySmyith and colleagues demonstrated
improvement in patients' QoL (additional ITT anaysamong clinic appointment defaulters
(29). Another retrospective cohort study demonstrahat a single home visit improved
patient adherence and reduced exacerbations amatignfs with established non-
compliance to office visits (43). Another importaagpect that determines the success of
asthma treatment is the involvement of family meralsnd friends. A patient's family and
friends may be involved in treatment plans, trougk home visiting programs. Their
understanding of the disease condition can help theovide supporting roles (44). Home
visits also demonstrated benefits amongst eldestlynaa patients. Federman and colleagues
tested an individualized self-management suppagnam in patients more than 60 years old
and reported improvements in ACT™, QoL, and redugBdvisits (25). Improvements in
inhaler technique and medication adherence wereralged in the intervention group (25).
While the study highlighted the importance of peazed care in asthma management, it
also highlighted the challenges of engaging vulolergpopulations in self-management
support, including modest retention rates and redumpact over time despite repeated
encounters designed to sustain its effects (2%9.ifhportant to note that Federman et al. also
highlighted that the SAMBA program conducted atdffece was as effective as the program
where interventions were delivered in the patiehtsmes, although the study was not
powered to detect the differences between the hienientions (25). However, home and
clinic environments each may offer different oppaities for patient care, which warrants
further research on the effects of combined orviddial intervention venues as variables
under test (25).

In general, the RCTs reviewed in the present syatiemeview have several limitations. The
sample sizes and power calculations of the inclustadies warrant further discussion. We

found that only three studies (Apter et &kalbreath et al., and Krieger et al.) had adexjuat
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sample size and power (26-28). In the case of athuglies included in the review, there were
some issues in reported sample/power calculatibhs. study by Martin et al. had a small
sample size, and it was powered to detect therdiffees in patients’ self-efficacy (not the
clinical outcomes such as QoL and asthma sympt¢22y) meanwhile, the SAMBA study
did not achieve the planned sample size (25). Adlagation as to which variable the study
based power calculations around was not clarifigcSbelledy et al. (21). The sample size
and power calculation issues in the remaining studiere explained earlier in the discussion
segment. Another limitation is the benefits obsdri®om the home visits may not be
exclusive to the interventions, as the home visigpams in this review were not stand-alone
but complex multifactorial interventions that weremplementing the existing healthcare
system. The asthma patients included in the RCisbeacategorized as high-risk patients;
thus, the generalisability of the findings to milgiatients is not known. The majority of the
studies were classified as “high risk of bias” foe blinding of participants, personnel, and
outcome assessment domains. This was due to theeratthe studies where blinding was a
cumbersome/unrealistic process. Three studies 42328) had poor patients’ compliance
with the home visiting program in the interventigroup, and this could have affected the
results of the studies. Finally, the present syatenreview did not report any information
related to the cost-effectiveness of the home svisWell powered studies need to be
conducted in the future using standardized outcoreasures that have been endorsed by the
international asthma guidelines. Such forthcomiegearch work should also focus on the
strategies to reduce biases and improvement ofidh&e visiting program compliance rate.
We are also eagerly waiting for publications of esal ongoing studies, including the
Houston Home-based Integrated Intervention Targeatter Asthma Control (HIITBAC)
trial (professional abstract was recently publisaetttps://www.pcori.org/) (45).

Conclusion

Home visits may serve as an adjuvant activity twahplements existing healthcare system
based initiatives. For the studies reviewed, imprognts in asthma outcomes were observed
predominantly in QoL. The results for interventieifiects on asthma symptom control were
inconsistent. The evidence on the impact of homstsviin asthma exacerbations and
healthcare utilization was rather limited. Thererev@o significant differences observed
between interventions versus control arms in teofmgulmonary function, however one of
two studies measuring these reported significaptavements in PEFR. It may be concluded

that home visits have the potential to improve ootes in adult patients with asthma;
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however, the RCTs reviewed in the present systematiiew reported several limitations

that warrant further investigation.

Authors’ contributions

All authors have equally participated in the draftiand revision of the manuscript. JM,
MAH, BS, BI, AAN, and IAHA drafted the protocol. JMAKV, AAN, and RH were
involved in study registration. JM, AuR, RH, and ¥Konducted the literature search and
assessed eligibility of studies for inclusion. JNO2AKV were involved in the acquisition
and entry of the data. JM, MAH, BS, RH, and IAHAalzed the data. JM and Bl conducted
study risk assessments. JM wrote the first drafthef article, while MAAH, BI, BS, RH,
AuR, and AAN provided input on the draft. All autkorevised the final version of the
manuscript and provided inputs and authorizatiahg, AKV, AuR, AAN, and RH were

involved in manuscript submission to the journal.

Acknowledgment

We would like to thank the Director General of HeaMalaysia, for the permission to
publish this paper. We are also grateful to Unite&ains Malaysia for the support. This
study was funded by the Research University (RUBNMG Universiti Sains Malaysia (Grant
Account Number: 1001/PFARMASI/8012267). The viewpressed in this review are those
of the authors and not necessarily those of thevdssiti Sains Malaysia or Ministry of
Health, Malaysia.

References:

1. Global Initiative for Asthma. Global strategy for asthma management and prevention. 2019.
Available from: www.ginasthma.org. Accessed August 6, 2019

2. Soriano JB, Abajobir AA, Abate KH, Abera SF, Agrawal A, Ahmed MB, et al. Global, regional,
and national deaths, prevalence, disability-adjusted life years, and years lived with disability for
chronic obstructive pulmonary disease and asthma, 1990-2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet Respir Med. 2017;5(9):691-706.

3. Price D, Fletcher M, van der Molen T. Asthma control and management in 8,000 European

patients: the REcognise Asthma and Link to Symptoms and Experience (REALISE) survey. NPJ Prim
Care Respir Med. 2014;24:140009.

4, Price D, David-Wang A, Cho SH, Ho JCM, Jeong JW, Liam CK, et al. Time for a new language
for asthma control: results from REALISE Asia. J Asthma Allergy. 2015;8:93-103.
5. British Thoracic Society & Scottish Intercollegiate Guidelines Network. British guideline on

the management of asthma,. 2019. Available from: https://www.brit-thoracic.org.uk/quality-
improvement/guidelines/asthma/. Accessed 8 Spetember, 2019

6. McDonough B, Mault S. Non-attendance at a difficult-asthma clinic. Nurs Times.
2013;109(16):12-4.



506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555

7. van Baar JD, Joosten H, Car J, Freeman GK, Partridge MR, van Weel C, et al. Understanding
reasons for asthma outpatient (non)-attendance and exploring the role of telephone and e-
consulting in facilitating access to care: exploratory qualitative study. Quality & safety in health care.
2006;15(3):191-5.

8. Victor RG, Lynch K, Li N, Blyler C, Muhammad E, Handler J, et al. A cluster-randomized trial of
blood-pressure reduction in black barbershops. N Engl J Med. 2018;378(14):1291-301.
9. Bryant-Stephens T, Reed-Wells S, Canales M, Perez L, Rogers M, Localio AR, et al. Home visits

are needed to address asthma health disparities in adults. J Allergy Clin Immunol. 2016;138(6):1526-
30.

10. American Thoracic Society (ATS). Statement on home care for patients with respiratory
disorders. Am J Respir Crit Care Med. 2005;171(12):1443-64.
11. Barnard A, Almond |, Fenton N, Gowan J, Jaffé A, Reddel H, et al. National Asthma Council

Australia.  Australian  Asthma  Handbook.  Version  1.3. 2017. Available  from:
http://www.asthmahandbook.org.au/. Accessed 20 June, 2019

12. National Asthma Education and Prevention Program. Expert panel report 3 (EPR-3):
guidelines for the diagnosis and management of asthma-summary report. J Allergy Clin Immunol.
2007;120(5 Suppl):594-138.

13. Krieger J, Takaro TK, Song L, Beaudet N, Edwards K. A randomized controlled trial of asthma
self-management support comparing clinic-based nurses and in-home community health workers:
the Seattle-King County Healthy Homes Il Project. Arch Pediatr Adolesc Med. 2009;163(2):141-9.

14. Crocker DD, Kinyota S, Dumitru GG, Ligon CB, Herman EJ, Ferdinands JM, et al. Effectiveness
of home-based, multi-trigger, multicomponent interventions with an environmental focus for
reducing asthma morbidity: a community guide systematic review. Am J Prev Med. 2011;41(2 Suppl
1):55-32.

15. Task Force on Community Preventive Services. Recommendations from the Task Force on
Community Preventive Services to decrease asthma morbidity through home-based, multi-trigger,
multicomponent interventions. Am J Prev Med. 2011;41(251):51-4.

16. Nurmagambetov TA, Barnett SB, Jacob V, Chattopadhyay SK, Hopkins DP, Crocker DD, et al.
Economic value of home-based, multi-trigger, multicomponent interventions with an environmental
focus for reducing asthma morbidity a community guide systematic review. Am J Prev Med.
2011;41(2 Suppl 1):533-47.

17. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews
and meta-analyses: the PRISMA statement. Ann Intern Med. 2009;151(4):264-9.

18. Reddel HK, Taylor DR, Bateman ED, Boulet LP, Boushey HA, Busse WW, et al. An official
American Thoracic Society/European Respiratory Society statement: asthma control and
exacerbations: standardizing endpoints for clinical asthma trials and clinical practice. Am J Respir Crit
Care Med. 2009;180(1):59-99.

19. Busse WW, Morgan WIJ, Taggart V, Togias A. Asthma outcomes workshop: overview. J
Allergy Clin Immunol. 2012;129(3 Suppl):S1-8.

20. Higgins JPT, Altman DG, Ggtzsche PC, Jini P, Moher D, Oxman AD, et al. The Cochrane
Collaboration’s tool for assessing risk of bias in randomised trials. BMJ. 2011;343:d5928.

21. Shelledy DC, Legrand TS, Gardner DD, Peters JI. A randomized, controlled study to evaluate
the role of an in-home asthma disease management program provided by respiratory therapists in
improving outcomes and reducing the cost of care. J Asthma. 2009;46(2):194-201.

22. Martin M, Catrambone C, Kee R, Evans A, Sharp L, Lyttle C, et al. Improving asthma self-
efficacy: developing and testing a pilot community-based asthma intervention for African American
adults. J Allergy Clin Immunol. 2009;123(1):153-9.e3.

23. Brown MD, Reeves MJ, Meyerson K, Korzeniewski SJ. Randomized trial of a comprehensive
asthma education program after an emergency department visit. Ann Allergy Asthma Immunol.
2006;97(1):44-51.



556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606

24. Vojta CL, Amaya MA, Browngoehl K, Coburn KD, Vojta DD. A home-based asthma education
program in managed Medicaid. J Clin Outcomes Manage. 1999;6:30-4.

25. Federman AD, O'Conor R, Mindlis |, Hoy-Rosas J, Hauser D, Lurio J, et al. Effect of a self-
management support intervention on asthma outcomes in older adults: The SAMBA study
randomized clinical trial. JAMA Intern Med. 2019.

26. Apter AJ, Localio AR, Morales KH, Han X, Perez L, Mullen AN, et al. Home visits for
uncontrolled asthma among low-income adults with patient portal access. J Allergy Clin Immunol.
2019.

27. Krieger J, Song L, Philboy M. Community health worker home visits for adults with
uncontrolled asthma: the HomeBASE trial randomized clinical trial. JAMA Intern Med.
2015;175(1):109-17.

28. Galbreath AD, Smith B, Wood PR, Inscore S, Forkner E, Vazquez M, et al. Assessing the value
of disease management: impact of 2 disease management strategies in an underserved asthma
population. Ann Allergy Asthma Immunol. 2008;101(6):599-607.

29. Smith JR, Mildenhall S, Noble MJ, Shepstone L, Koutantji M, Mugford M, et al. The Coping
with Asthma Study: a randomised controlled trial of a home based, nurse led psychoeducational
intervention for adults at risk of adverse asthma outcomes. Thorax. 2005;60(12):1003-11.

30. Muneswarao J, Hassali MA, lbrahim B, Saini B, Ali IAH, Verma AK. It is time to change the
way we manage mild asthma: an update in GINA 2019. Respiratory Research. 2019;20(1):183.

31. Hardy J, Baggott C, Fingleton J, Reddel HK, Hancox RJ, Harwood M, et al. Budesonide-
formoterol reliever therapy versus maintenance budesonide plus terbutaline reliever therapy in
adults with mild to moderate asthma (PRACTICAL): a 52-week, open-label, multicentre, superiority,
randomised controlled trial. The Lancet. 2019;394(10202):919-28.

32. Beasley R, Holliday M, Reddel HK, Braithwaite |, Ebmeier S, Hancox RJ, et al. Controlled trial
of budesonide—formoterol as needed for mild asthma. N Engl J Med. 2019;380:2020-30.

33. National Health and Medical Research Council. Severe asthma toolkit. 2019. Available from:
https://toolkit.severeasthma.org.au/. Accessed 23 October, 2019

34. Fuhlbrigge A, Peden D, Apter AJ, Boushey HA, Camargo CA, Jr., Gern J, et al. Asthma
outcomes: exacerbations. J Allergy Clin Immunol. 2012;129(3 Suppl):534-48.

35. Sullivan PW, Ghushchyan VH, Marvel J, Barrett YC, Fuhlbrigge AL. Association between
pulmonary function and asthma symptoms. J Allergy Clin Immunol Pract. 2019.

36. Liao Y, Gao G, Peng Y. The effect of goal setting in asthma self-management education:
A systematic review. International Journal of Nursing Sciences. 2019;6(3):334-42.

37. Yorke J, Fleming SL, Shuldham C. Psychological interventions for adults with asthma: a
systematic review. Respir Med. 2007;101(1):1-14.

38. Garcia-Cardenas V, Armour C, Benrimoj Sl, Martinez-Martinez F, Rotta |, Fernandez-Llimos F.
Pharmacists' interventions on clinical asthma outcomes: a systematic review. Eur Respir J.
2016;47(4):1134-43.

39. Halpin DMG, Meltzer EO, Pisternick-Ruf W, Moroni-Zentgraf P, Engel M, Zaremba-Pechmann
L, et al. Peak expiratory flow as an endpoint for clinical trials in asthma: a comparison with FEV1.
Respir Res. 2019;20(1):159.

40. National Center for Healthy Housing and Milken Institute of Public Health. Community
health  workers: delivering home-based asthma services. 2018. Available from:
http://www.618resources.chcs.org/wp-content/uploads/2019/08/technical-brief_community-
health-workers_delivering-home-based-asthma-services.pdf. Accessed 22 October, 2019

41. United States Environmental Protection Agency. Implementing an asthma home visit
program: 10 steps to help health plans get started. 2005. Available from:
https://www.epa.gov/asthma/implementing-asthma-home-visit-program. Accessed 11 August, 2018
42. LaCava AF, Perez L, Alausa M, Morales K, Han X, Bryant-Stephens T, et al. Home visits: an
overlooked yet acceptable intervention for asthma management in low income and minority adults.
Journal of Allergy and Clinical Immunology. 2019;143(2):AB224.



607
608
609
610
611
612
613
614

615

616

617

618

619

620

43, Allison DR, Van Gundy K, Vempilly J, Jain V. A single home visit improves patient adherence
and reduces exacerbations in patients with severe asthma and COPD. CHEST. 2016;150(4):15A.

44, Therapeutic education for patients with asthma: adults and adolescents. 2001. Available
from: https://www.has-sante.fr/upload/docs/application/pdf/asthma_education.pdf. Accessed July
28,2019

45, Bruhl RJ, Perkison WB, Hanania NA, McNeill LH, Oluyomi AO, Fiesinger EB, et al. Design of a
home-based intervention for Houston-area African-American adults with asthma: methods and
lessons learned from a pragmatic randomized trial. Contemp Clin Trials. 2020;91:105977.

Figure 1: Flow chart for study screening and selean using the PRISMA flow diagram.
Figure 2: Assessment of risk of bias using the Cocdme Collaboration Tool

Figure 3: Summative assessment of the risk of bias



Table 1: Search strategiesused in theliteratureretrievals.

Database

Search strategies

PubMed

(("asthma"[MeSH Terms] OR "asthma"[All Fields]) ORsthma"[Mesh])
AND (((((((home visit[All Fields] OR home visitatigAll Fields] OR home
visitations[All Fields] OR home visited[All FieldSPR home visiting[All
Fields] OR home visitor[All Fields] OR home visigpAll Fields] OR home
visits[All  Fields] OR home \visits studies[All Fiedl) OR
("nursing”"[Subheading] OR "nursing"[All Fields] ORhome"[All Fields]
AND "care"[All Fields]) OR "home care"[All FieldsODR "home care
services"[MeSH Terms] OR ("home"[All Fields] AND ace"[All Fields]
AND "services"[All Fields]) OR "home care servicgsll Fields] OR
("home"[All Fields] AND "care"[All Fields]))) OR (dmiciliary visit[All
Fields] OR domiciliary visiting[All Fields] OR doruiliary visits[All
Fields])) OR ("home care services"[MeSH Terms] ORo(ne"[All Fields]
AND "care"[All Fields] AND "services"[All Fields]) OR "home care
services"[All Fields] OR ("domiciliary"[All Fields] AND "care"[All
Fields]) OR "domiciliary care"[All Fields])) OR (huse visit[All Fields] OR
house visiting[All Fields] OR house visits[All Fad])) OR ("Home Care
Services"[Mesh] OR "Home Care Services, Hospitadsé[Mesh] OR
"Home Care Agencies"[Mesh] OR "Home Nursing"[Me3hDR "House
Calls"[Mesh]) AND ("humans"[MeSH Terms] AND Engligang] AND
"adult"[MeSH Terms])

ProQuest

((mainsubject.Exact("asthma™) OR asthma) AND (reabject.Exact("gf
visits to patients' homes") OR mainsubject.Exacifictiliary visits" OR
"gp visits to patients’ homes”) OR (home visit*) OR
mainsubject.Exact("domiciliary visits" OR "home eagroup” OR "home
care" OR "gp visits to patients' homes" OR "home crvices” OR "homg
care services, hospital-based") OR (domiciliaryer@R (house visit*))
AND (stype.exact("Scholarly Journals”) AND subt.eigasthma” NOT]|
("child" OR "children & youth" OR "pediatrics" ORchild, preschool” OR
"children” OR "infant” OR "animals")) AND la.exatENG"))

CINAHL
(via
EBSCOhost

(asthma OR (MH "Asthma+")) AND ((MH "Home Visits"DR (MH
"Home Rehabilitation+") OR (MH "Home Health Care+QR "home
visit*") OR ("domiciliary visit*') OR ((MH "Home Repiratory Care+"
OR (MH "American Academy of Home Care Physician®R "home
care") OR ("domiciliary care") OR ("house visit*"))

PsycINFO
(via
EBSCOhost

(DE "Asthma" OR asthma) AND (home visit* OR homereaOR
domiciliary visit* OR domiciliary care OR house iisOR DE "Home
Care Personnel” OR DE "Home Care" OR DE "Home WigiPrograms")

Cochrane
Library

#1
#2
#3
#4
#5
#6
#7
#8

(asthma)

MeSH descriptor: [Asthma] explode all trees

(Home visit*)

MeSH descriptor: [House Calls] explode all trees
(home care)

MeSH descriptor: [Home Care Services] explotieets
(domiciliary visit*)

(domiciliary care)




#9

#10
#11
#12

(house visit*)

#1 OR #2

#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9
#10 AND #11




Table 2: General overviews of the RCTs

C

Author, Study Aim Number of | Patients’ baseline Study Power analysis Patient compliance to
Country patients, characteristics and Duration program
gender and | requirement methods
age
1. To test the effect of a | N: 391 Eligible patients: 12 months Power analysis was Number (%) of patients
Federman | comprehensive, patients Adult patients more than 60 conducted to detect the | completed the program
AD et al. patient-tailored asthma |: SAMBA- | years with uncontrolled, difference in symptom SAMBA-Home: 90 (70)
2019, USA | self-management Home: 128 | moderate, or severe persistent control and QoL. Hundred SAMBA-Clinic: 76 (59)
(25). support intervention | and asthma. fifty patients per arm were| C: 95 (71)
(Supporting Asthma | SAMBA- needed.
Self-Management Clinic: 129 | Patients were recruited from 3 There were no significant
Behaviors in Older C: 134 primary care practices. They differences in baseline
Adults -SAMBA) for were identified by electronic characteristics between | and
older adults in clinical | &: 58, ¢: health record query and among the completers.
and self-management| 333 screened by telephone for
outcomes. eligibility. Analyses that addressed
Mean age missing data did not show a
The SAMBA (years): 67.8 difference.
intervention was 7.4
carried out either at the
patients’ home or
primary care clinic.
2. Apter AJ| To estimate the effect | N: 301 Eligible patients: 12 months Power analysis was Number (%) of patients
et al. 2019, | on asthma outcomes | patients Adult patients with uncontrolleg conducted to detect the | completed the program
USA (26). | of an intervention I:151 asthma; required prednisone, an difference in symptom I: 135 (89)
using home visits plus| C: 150 ED visit, or hospitalization for control. Hundred fifty C: 138 (92)
Web-based patient asthma in the past year. patients per arm were
portal (PT) compared | &: 31,2: needed. Sensitivity analysis was
with PT and usual care 270 Patients were recruited from conducted to determine if then
only. primary care and asthma was a selection bias from loss
Mean age specialty practices serving low; to follow-up. Differences
(years) 49 | income urban neighborhoods. between groups in changes
+13 over time remained not

significant at conventional
levels.




3. Martin To pilot test an N: 42 Eligible patients: 6 months Power analysis was Number (%) of patients
MA et al. intervention to patients Adult patients with persistent conducted to detect the | completed the program
2009, USA | improve asthma self- | I: 20 asthma (defined as >2 days difference in asthma self-| 1: 17 (85)
(22). efficacy for C: 22 bothered by asthma symptoms efficacy. The studyas C: 17 (77)
appropriate self- on recall of past 14 days ard not powered for any
management 81 13,Q2: 29 | urgent care or emergency clinical outcomes.
behaviors. department visit or requirement
Mean age for oral corticosteroid in the pas
(years) 12 months.
I: 3319
C: 3748 Patients were recruited from 2
primary care clinics using
pharmacy records and chronic
disease registries.
4. Brown | To evaluate the effect| N: 110 Eligible patients: Adult and 6 months Power analysis was Number (%) of patients
MD et al. of an asthma educatiop patients children patients with acute conducted to detect the | completed the program*
2006, USA | program among (adults) asthma and history consistent difference in the risk of I: 34 (67)
(23). discharged patients I:51 with moderate to severe relapse. Two hundred C: 46 (78)
from ED. C: 59 persistent asthma or had used forty-two patients were
the ED for asthma care at leas needed (adult and children *Adult population
A home visit was once in the last year. combined). However, the
conducted studywas notpowered to
approximately 6 weeks Patients were recruited during evaluate differences baseg
after the ED visit. their ED visits. on age stratification.
5. To compare the N: 429 Eligible patients: 12 months. Power analysis was Number (%) of patients
Galbreath | effectiveness of 2 patients Adult and children patients with conducted to detect the | completed the program*:
AD et al. disease management | (adults) persistent asthma. The authorg difference in first asthma
2008, USA | (DM and DM+Home | I: proposed five criteria. inpatient or ED event, DM + Home Visit: 82 (57)
(28). Visit) programs with DM:143, Qol, rates of asthma- DM: 92 (64)
usual care. DM + Home | Potential study patients were related ED visits, and C: 93 (65)
Visit:143 identified through physician hospitalizations. Four
DM focused on C:143 referral, self-referral, referrals hundred and seventy *Adult population
patients’ current self- from asthma education patients were needed.
management strategies3: 333,%: seminars, mass mailings to
health status and 96 school nurses, review

educational needs. It

of patient lists from




also aimed to provide | Mean age collaborating clinics and sites,
individualized advice | (years) and solicitation through media.
and training of the I:
asthma action plan. DM: 42.4
+12.4, DM+
Home Visit:
42.1+£12.8
C: 43.7+11.7
6. Krieger J| To test the hypothesis| N: 366 Eligible patients: 12 months Power analysis was Number (%) of patients
et al. 2015, | that CHW home visits | patients Adult patients with not well or conducted to detect the | completed the program:
USA (27). | for adults with 1: 177 very poorly controlled asthma. difference in asthma-free
uncontrolled asthma | C: 189 The authors proposed six days, QoL, and urgent l:161 (91)
improve outcomes criteria. health care events. C:172 (91)
relative to usual care. | &: 98, %: Hundred sixty-seven and
268 Patients were recruited 184 patients were needed
primarily from the community, in the intervention and
Mean age public health, and hospital- control group respectively
(years) based clinics, community (the authors expected a
I:41.2 agencies, Medicaid health plar, higher attrition rate in the
C:41.3 and self-referrals. control arm).
7. Shelledy | To compare the effects N: 159 Eligible patients: 6 months Power calculation was Number (%) of patients
DC et al. of in-home asthma patients (166 Adult patients with moderate-tq- based on obtaining an completed the program:
2009, USA | management programs patients severe asthma following an ED effect size of 0.25;
(21). (AMP) provided by entered the | or hospital admission for an however, the targeted 159 (96)
RTs (AMP-RT) with study) acute exacerbation of asthma. outcome variable was not
an AMP provided by | I: clear. A total of 159
nurses (AMP-RN) and| AMP-RT: patients were needed.
to usual care provided| 46, AMP-
in physician offices or | RN: 54
clinics. C: 59
38 26,9:
133

Mean age




(years)
I
AMP-RT:

4112,
AMP-RN:
43+14
C: 44413
8. Smith To assess the N: 92 Eligible patients: 12 months Power analysis was Number (%) of patients
JRetal. effectiveness of a patients Adult patients with severe conducted to detect the | completed the program:
2005, UK | home-based I:47 asthma indicated by one or mare difference in asthma
(29). psychoeducational C: 45 previous hospital admissions for symptoms score and QoL| I: 42(89)
intervention delivered asthma and/or current (1995) However, the validity of | C: 42 (93)
by a respiratory nurse | &: 25,9: 67 | prescription of British Thoracic the MCID value use the
specialist for adults at Society (BTS) step 4 or 5 calculations is
risk of adverse asthmg Mean age treatment. Patients who had guestionable. Forty-five
outcomes. (years) 36.5 | failed to attend clinic patients per arm were
+10.7 appointments or were needed.
considered to have poor
adherence to other aspects of
their agreed management.
Patients were recruited from
adult asthma clinics at five
hospitals and 10 general
practices.
9. Vojta To assess the N: 121 Eligible patients: 6 months Power analysis was Number (%) of patients
CLetal. effectiveness of a patients Adult patients who experienced conducted to detect the | completed the program:
1999, USA | home-based asthma | I: 62 3 or more ED visits and/or 2 difference in healthcare
(24). education program in a C: 59 hospitalizations related to utilization. However, no | I : 11 (18) (completedhome
Medicaid managed asthma over 12 months. information provided on | visit)
care population. d:16,2: the required sample size.
105 The Health Partners claims
database was used to identify all
Mean age patients with a claim containing
(years) an ICD-9 code for asthma.
I:32.2 8.1

C:32.4+8.2




QolL= Quality of Life, PT=Portal Training, CHW=Commity health worker, ED= Emergency department, letm¢ntion, C=Control, RT= Respiratory therapist,
PEFR=Peak expiratory flow rate.



Table 3: Descriptions of the home visit intervension the RCTs

Author

Number of home
visits

Number of arms

Intervention

Control

Per sonnel
conducted home
visits.

1. Federman AD et al
2019 (25).

Mean 3.3 visits

Three arms (two
interventions,
delivered at home or
clinic and a control)

Received SAMBA intervention either via
home visits or in the primary care clinics

The SAMBA intervention comprised of 3
core elements (a) screening to identify

barriers to asthma self-management and
control, (b) targeted actions to address t
barriers, and (c) reinforcement overtime.

Received usual care
only

ne

Asthma care coach

2. Apter AJ et al. Four home visits were Two-arm study Home visits and received PT. Received PT and CHW
2019 (26). planned (intervention and usual care
control) Each home visit comprised of 2 parts: (1
Care coordination and promotion of portal
use which included goal settings and
asthma care plan (2) Improving familiarity
with health information technology.
3. Martin MA et al. Six home visits were | Two-arm study Received 4 clinic group education sessiorReceived mailed CHW
2009 (22). planned; however, 4 | (intervention and and 4-6 home visits. asthma education
visits were considered control) material
sufficient if the Home visits included a general assessment
participant of the participant's asthma status, The material
demonstrated individualized asthma review, education, consisted of the same
acceptable content and self-management support system. Itf asthma education
mastery in all subject also addressed medication use, trigger | information presented
areas. avoidance, and others. at group sessions for
the intervention
participants.
4. Brown MD et al. One home visit was | Two-arm study Received comprehensive asthma educati®teceived usual care | Nurse

2006 (23).

planned

(intervention and
control)

after an ED visit, and followed up with a
home visit.
The home visit included medication/

only




inhaler technique reviews, identification,
and prevention of potential asthma
exacerbation triggers. In-house
environmental trigger evaluations also
were conducted.

5. Galbreath AD et al.
2008 (28).

Four home visits were
planned

Three-arm study (2
interventions and a
control)

DM group received a telephonic
intervention. DM +Home Visit group
received telephonic intervention plus hon
visits.

Home visits included hands-on instructio
in the use of equipment, asthma action
plan related interventions, and home
environmental evaluation.

Received usual care
only
ne

RT

6. Krieger J et al.
2015 (27).

Five home visits were
planned

Two-arm study
(intervention and
control)

Received HomeBASE interventions at
home.

HomeBASE intervention included asthm

Received usual care

plus information

about community
aresources for asthma

education, medication use, asthma controself-management

assessment, self-management practice,
support. Home environmental/trigger

afmich as classes and
support groups) and

CHW

protocols were also part of HomeBASE | educational

interventions. pamphlets
7. Shelledy DC et al. | Five weekly home Three-arm study (2 | Received home AMP interventions eithef Received usual care | RT or nurse
2009 (21). visits were planned interventions and a | by RTs (AMP-RT) or nurses (AMP-RN). | only

control)

AMP intervention included disease

severity measurement, therapy monitoring,

environmental control, comprehensive

pharmacological management, and patient

education.
8. Smith JR et al. Four home visits Two-arm study Received psychoeducational program via Received usual care | Nurse

2005, UK (29).

(intervention and
control)

home visits. Supportive telephone calls
were given as reinforcements.

only




The home intervention included asthma
education, training in self-management
skills, advice on coping with asthma and
associated difficulties, and support in
identifying, prioritizing and addressing
other factors compromising an effective

management.
9. Vojta CL et al. Four home visits were Two-arm study Received home-based asthma educationdReceived usual care | Nurse
1999 (24). planned (intervention and intervention. only

control)
The home intervention included an
assessment of the patients' knowledge g
asthma and medication compliance,
recommendations on possible medication
changes, medication counseling, PEFR
monitoring, identification and avoidance
of asthma triggers.

=2

DM=Disease management, AMP= Asthma management gmegPT=Portal Training, CHW=Community health workeD= Emergency department, RT= Respiratory
therapist, PEFR=Peak expiratory flow rate.



Table 4: The outcomes of the RCTs

Author Outcomes Baseline Change At 3 Difference Change At 6 months Difference | ChangeAt 12 | Difference
measur ed months from between from baseline between months from between
(primary baseline groups at groups at baseline groups at
outcomesare 3 months 6 months 12 months
highlighted in | C | C | C | C
bold and
italicized in this
column)
1. Federman Asthma symptom:
AD et al. 2019 | ACT™, (mean, 14.8 (3.9) 14.3 (4.0) | 16.2 14.6 I>C 16.2 (4.4) 14.6 I>C 171 | 16.1 NS
(25). SD) (4.4) (4.8) Adjusted (4.9) Adjusted | (4.7) | (4.3)
DD, 1.2 DiD, 1.0
The intervention (95% Cl, (95% ClI,
group 0.2t02.2; 0.0to 2.1;
comprised of p=0.02) p=0.049)
both home- and
clinic-based ED visits(%) 10.5 9.7 - - - - - - 6.2 12.7 I>COR, 0
arms. The (95% CiI,
differences Ofotg ?? 99;
between the p=0.03)
home- and QoL 43 (1.2) 4311 | 47 |43 I>C 4.7 (1.3) 43 I>C 48 |46 NS
clinic-based | i AoLQ (12) |@3) | Adjusted (13) | Adjusted | (1.3) | (1.3)
arms were not (mean, SD) DiD, 0.4 DiD, 0.4
statistically (95% Cl, (95% Cl,
significant, 0.1t0 0.6; 0.1t00.7;
except a greater| p=0.007) p=0.02)
improvement in
QoL for home
visit recipients
at 6 months
(DiD,0.4; 95%
Cl,0.1t00.8;
p=0.02).




2. Apter AJ et
al. 2019 (26).

Asthma symptom:

ACQ (95% CI) 242 (2.25t0 | 2.39 1.96 | 2.11
2.63) (2.19to (1.69 | (1.86t0| NS
2.58) to 2.38)
2.22)
Annual ED visits | 3.64 3.16 0.35 | 0.48 NS
(rate per year) (2.46 t0 5.09) | (2.43to (0.15 | (0.24 to
(95% CI) 4.17) to 0.82)
0.68)
Annual hospital | 1.36 1.17 0.17 | 0.50 I>C Mean
admission rate (1.00t0 1.72) | (0.91to (0.04 | (0.26 to | difference, -
(ra‘[e per year) 148) to 082) 0.53 (95%
(95% CI) 0.37) Cl,-1.08
to -0.024)
Annual rate of 0.42 0.35 0.21 | 0.23 NS
OCS bursts (rate | (0.34to 0.50) | (0.27 to (0.12 | (0.15to0
per year) (95% 0.43) to 0.38)
Cl) 0.30)
QolL:
Mini AQLQ (95% | 3.68 3.64 4.40 | 4.05 NS




Cl) (3.43t03.91) | (3.41to (4.04 | (3.73 10
3.87) to 4.36)
4.76)
3. Martin MA et | Symptomatic days 5.9 (4.2) 5.5 (5.0) NR NR NS NR NR NS - -
al. 2009 (22). (mean, SD)
Symptomatic 2.5(2.2) 5.1 (4.8) NR NR NS NR NR NS - -
nights (mean, SD
QolL: 4.2 (1.2) 3.7 (1.5) NR NR NS NR NR I >C - - -
Mini AQLQ Adjusted
(mean, SD) difference,
1.8 (95%
Cl,0.8t0
29;p
=0.002)
4. Brown MD et | Time to first - - - - The results presented in NS - -

al. 2006 (23).
(Data
extractable from
the adult
population are
presented in the
table)

asthma relapse
(asthma-related
ED visit or an
unscheduled
urgent visit to a
physician office)

cumulative survival
curves. 23.5% in | and

23.7% in C experienced
asthma relapse

5. Galbreath AD
et al. 2008 (28).
(Data
extractable from
the adult
population are
presented in the
table)

Time to first
asthma-related
ED visit or
inpatient
hospitalization

The results werg
presented in
adjusted
survival curves

5 NS

Rates of Related
Health Care
Utilization (per

patient per year) :




Urgent office NR NR 0.37 | 0.34 NS
visits for asthma
Emergency NR NR 0.15 | 0.37 NS
department visits
Inpatient NR NR 0.11 | 0.15 NS
admissions
Number of OCS | NR NR NR NR NS
bursts
Asthma symptom;| 23 22 17 18.5 I>C
LASS score (p=0.001)
(estimation from
graphs)
QolL: 4.2 4.1 5.0 4.5 I>C
AQLQ (p=0.04)
(estimation from
graphs)

6. Krieger J et | Asthma symptom:

al. 2015 (27). -Asthma 3.11 2.81 6.78 | 4.50 I>C
symptom-free Adjusted
days (self- mean
reported number difference,
of 24-hour 2.02 (95%
periods during C10.94 to
the prior 2 weeks 3.09;p
without wheeze, <0.001)

tightness in the
chest, cough,
shortness of
breath, slowing
down activities,

or night-time




awakeninglmean

)

-ACQ (mean)

2.77

2.55

1.63

2.10

I>C
Adjusted
mean
difference,
-0.55
(95%CI
-0.74 to
-0.37;
p<0.001)

-Night with
symptoms (mean)

6.19

5.56

2.14

3.77

I>C
Adjusted
mean
difference,
-1.65
(95%CI
-2.59 to
—0.72;
p=0.001)

-Days use of
rescue medicatiory
(mean)

7.30

7.40

4.50

6.08

I>C
Adjusted
mean
difference,
-1.38
(95%CI
-2.44 to
-0.32;
p=0.01)

-Asthma control,
proportions of the
patients with very
poor asthma
control (%)

70.8

71.5

39.1

59.9

I>C OR,
0.43
(95%ClI
0.27 to
0.68;
p<0.001)




Numbers of 3.46 3.30 1.99 1.96 NS

urgent health

care use episodes

in last 12 months

(ED, hospital, or

unscheduled

clinic visit)(mean)

Asthma 2.42 2.34 1.07 1.63 I>C

exacerbations Adjusted

(mean) mean
difference,
-0.55
(95%CI
-0.87 to
—0.24;
p=0.001)

OCS bursts 3.94 5.68 1.16 | 2.45 NS

(mean)

Pulmonary

function (mean):

-FEV1 2.50 2.60 256 | 2.61 NS

-FVC 3.37 3.43 3.44 | 3.46 NS

-FEV1 % 84.5 87.3 87.3 | 88.3 NS

-FEV1/FVC 72.9 75.4 74.3 | 75.0 NS

QolL:

-Mini AQLQ 3.72 3.83 466 |4.19 I>C

(mean) Adjusted
mean
difference,
0.50 (95%
Cl 0.28 to
0.71; p

<0.001)




-SF-12 Mental 41.7 40.7 - - 443 | 435 NS
Health Scale
(mean)
-SF-12 Physical | 35.9 37.3 - - 415 | 375 I>C
Health Scale Adjusted
(mean) mean
difference,
4.54
(95%CI
2.56t0
6.52;
p=0.001)
Missed work, 1.09 1.01 - - - 0.28| 0.46 NS
school, or normal
daily activity days
(mean)
7. Shelledy DC AMP | AMP AMP | AMP
et al. 2009 (21). -RT -RN -RT -RN
Number of NR NR -
umber ot 0.04 |0(0) | 020 | I(AMP-RT |- - -
hospitalizations (0.2) (0.5) & AMP-
(mean, SD) RN) >C: p
=0.014, p
=0.005
In-patient days NR NR - 0.09 | 0(0) | 0.46 I((AMP-RT | - - -
(mean, SD) (0.04) (0.20) | & AMP-
RN) >C; p
=0.02,p=
0.015
ED visits NR NR - 0.09 | 0.26 | 0.37 NS - - -
(0.3) | (0.8) | (0.9




Clinic visits NR NR - 3.3 3.2 4.1 NS
(5.1) | (5.2) | (5.8
Pulmonary
function (mean,
SD):
-FVC 2.7 2.8 2.7 (0.94) 287 | 274 | 257 NS
(0.92) | (0.92) (0.82) | (0.80) | (0.73)
-FEV, 2.1 2.1 1.9 (0.70) 214 | 202 |1.81 NS
(0.79) | (0.72) (0.71) | (0.70) | (0.65)
75 74 74 73
-FEV/FVC (12) | (22) | 70(11) (10) | (13) |69(12) | NS
5.2 5.2 6.0 5.3
-PEFR (2.2) | (2.1) | 5.3(1.9 (2.2) | (20) | 4.9 I((AMP-
1.7) RT) >C; p
97.3 | 97.0 97.2 | 974 =0.03
Sp0O2 (1.3) | (2.0) | 96.1 (2.6) (2.1) | (1.5) | 96.4 I((AMP-
a.7) RT) &
I((AMP-
RN) > C;
p<0.05
Asthma symptom
(mean, SD):
-Borg Score 2.2 1.9 2.3 (2.3) 1.4 1.6 1.7 NS
2.2) | 2.7 (1.3) | (2.1) | (1.5)
-Asthma 1.6 1.2 1.5(1.2) 11 1.3 1.8 NS
Symptoms Score.| (1.3) | (1.1) 13) (1.2 | (1.2
QolL:
-SGRQ Change
Score (mean, SD);
Total 56 56 56 (19) -11.0| -6.0 | -2.5 I((AMP-
a9 | @7n (15) | (14) | (15) RT)>C;p
=0.04
Symptoms 68 69 69 (16) -84 | -5.4 | 2.7 (17)| (AMP-
a7y | (@18) (21) | (18) RT)>C;p
=0.03
Activity 66 64 64 (25) -99 | -35 | 1.1(19)| NS




(24) | (21) (23) | (21)
Impact 47 46 47 (21) - - - -12.4 | -7.7 | -6.2 NS - - -
(22) | (19) (18) | (16) | (19)
-SF-36 Change
Scores (mean,
SD):
PCS 36 40 37 (20) - - - 169 |94 -3.1 [(AMP-RT | - - -
(21) | (20) (23) | (18) | (15) & AMP-
RN) >C;p
=0.0002, p
=0.005
MCS 45 44 45 (26) - - - 150 |85 1.9 (25)| NS - - -
(23) | (22) (23) | (22)
8. Smith JR et | Asthma symptom;
al. 2005 (29). Asthma morbidity | 6.06 5.11 *4.29 *5.00 NS 4.21 4.00 NS 4.36 | 4.48 NS
guestiong(lmean, | (3.11 (3.00) (3.26) | (3.08) (3.50) (2.91) (3.50) | (3.00)
*Results at 2 SD)
months
QoL (mean, SD)
;Living with 1.20 1.14 *1.04 *1.08 NS 1.02 1.04 NS 1.01 | 1.02 NS
Asthma (0.41) (0.40) (0.43) | (0.41) (0.45) (0.40) (0.45) | (0.44)
Questionnaire.
-SF-36 physical | 50.85 55.33 *55.71 | *51.67 | NS 52.98 55.36 | NS 55.83 | 58.45 | NS
function score (31.46) (26.83) (33.21) | (28.08) (31.59) (29.56) (33.9 | (30.01)
8)
SF-36 mental 58.81 62.49 *64.86 | *62.57 | NS 66.19 66.19 | NS 63.81 | NS




health score (23.01) (22.14) (22.60) | (21.16) (22.30) (20.82) 66.38 (23.90)
(24.3
6)
Additional ITT
analysis
Asthma symptom: 4.29 5.00 NS 4.21 4.00 NS 436 | 4.48 NS
Asthma morbidity (3.26) | (3.08) (3.50) (2.91) (3.50) | (3.00)
gquestiong(mean,
SD)
QoL (mean, SD)
-Living with 1.04 1.08 I>C mean | 1.02 1.04 I>C mean | 1.01 | 1.02 I>C mean
Asthma (0.43) | (0.41) | adjusted (0.45) (0.40) | adjusted (0.45) | (0.44) | adjusted
Questionnaire difference, difference, difference,
0.14 (95% 0.13 (95% 0.13 (95%
Cl 0.04 to Cl 0.03 to Cl 0.02 to
0.23; 0.23; 0.25;
p=0.01) p=0.01) p=0.03)
NS
-SF-36 physical 55.71 | 51.67 | NS 52.98 55.36 55.83 | 58.45 | NS
function score (33.21) | (28.08) (31.59) (29.56) | NS (33.9 | (30.01)
8)
-SF-36 mental 64.86 62.57 [>C mean | 66.19 66.19 63.81 NS
health score (22.60) | (21.16 | adjusted (22.30) (20.82) 66.38 | (23.90)
difference, (24.3
-7.65 (95% 6)
Cl -15.33
to 0.19;
p=0.05)
9. Vojta CL et | ED visits(mean, | 1.27 (1.63) 1.18 (1.50 - - - 0.74 (1.40) 0.45| NS - - -
al. 1999 (24). SD) (0.77)
Hospitalizations | 0.56 (1.09) 0.59 (0.72 - - - 0.27 (1.40) 0.15| NS - - -
(mean, SD) (0.41)




ACT™=Asthma Control Test, DiD= Difference in Diffamces, QoL= Quality of Life, PT=Portal Training, 38lon-significant, NR= Not reported, CHW=Community
health worker, AQLQ= Asthma Quality of Life Questitaire, ED= Emergency department, I=InterventionC@ntrol, > =Better, RT= Respiratory therapist, L33 ara
Asthma Symptom Scores, OCS=0ral corticosteroidsQASsthma Control Questionnaire, SGRQ=St. GeorgesspRatory Questionnaire, PCS=Physical Component
Summary Score, MCS=Mental Component Summary S¢bfeIntention-to-treat, SD=Standard deviation, PEPRak expiratory flow rate.
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Eligibility Screening Identification

Included

Records identified through database searching Additional records identified
(n=28328) through other sources

PubMed= 1299, ProQuest= 3310, CINAHL=2412,
Cochrane Library=936, PsycINFO=371

(n=3)

Records after duplicates removed
(n=5413)

A J

Records screened

Records excluded based on
title and abstract relevance

Y

(n=5413)

Y

Full-text articles
assessed for eligibility
(n=63)

Studies included in the
systematic review
(n=9)

(n=5350)

Full-text articles excluded
(n=54)

—*| -Publication type (n=18)

-Study design (n=17)

-Subject of interest (n=1)
-Intervention of interest (n=13)
-Outcome of interest (n=5)
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Vojtaet a. 1999
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High risk of bias

?

?

® 0~

?
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Unclear risk of bias

?

?

?

?

Smith et a. 2005

Brown et al. 2006

Galbreath et al. 2008

Martin et al. 2009

Shelledy et . 2009

Krieger et a. 2015

Apter et a. 2019

Federman et al. 2019

Low risk of




Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel
selection (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other biases
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