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Abstract  35 

Background  36 

The effectiveness of home visits is well discussed for children with asthma, but limited in 37 

adults.  38 

Objective 39 

The present systematic review aims to investigate the potential role of home visits in 40 

improving outcomes among adult patients with asthma. 41 

Methods 42 

The systematic review was performed in line with the PRISMA statement. An extensive 43 

literature search was conducted using databases such as PubMed, ProQuest, CINAHL, The 44 

Cochrane Library, PsycINFO, and Google Scholar from inception to June 2019. The studies 45 

included were randomized controlled trials (RCTs), which reported asthma outcomes in adult 46 

patients. 47 

Results 48 

The literature search yielded 8331 publications, of which 63 studies were selected for full-49 

text review, and of these studies, 9 studies with a total of 2011 patients were included in the 50 

final analysis. The included RCTs reported quality of life (QoL), asthma symptoms, 51 

exacerbations, healthcare utilization, and pulmonary function. Improvements in asthma 52 

outcomes were observed predominantly in QoL. The effects on asthma symptom control 53 

were inconsistent. The evidence on the impact of home visits in asthma exacerbations and 54 

healthcare utilization was rather limited. There were no significant differences observed 55 

between intervention versus control arms in terms of pulmonary function; however, one study 56 

reported significant improvements in PEFR. 57 

Conclusion 58 

Home visits may serve as an adjuvant activity that complements existing healthcare system 59 

based initiatives. It may be concluded that home visits have the potential to improve 60 

outcomes in adult patients with asthma; however, the RCTs reviewed in the present 61 

systematic review reported several limitations that warrant further investigation. 62 

 63 

Keywords: home visit, adult asthma, systematic review, domiciliary, outcome, randomized 64 

controlled trial. 65 

 66 

Highlights Box 
1. What is already known about this topic? 
The effectiveness of home visit programs in improving asthma control among children 
has been well established and proven to be cost-effective. However, evidence in adult 
patients with asthma is limited. 
 
2. What does this article add to our knowledge? 
The present systematic review highlights that home visits have the potential to improve 
outcomes in adult patients with asthma. They may serve as an adjuvant activity 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 home visits among adult 
patients with asthma before the management guidelines can make appropriate 
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Abbreviations 68 

ATS:  American Thoracic Society 69 

EPR-3:  Expert Panel Report 3  70 

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses  71 

RCTs:  Randomised controlled trials 72 

QoL:  Quality of life 73 

ACT™: Asthma Control Test 74 
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CHW:  Community health worker 76 
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RT:  Respiratory therapist 78 

OCS:  Oral corticosteroid 79 

ACQ:  Asthma Control Questionnaire  80 

SGRQ:  St. George’s Respiratory Questionnaire 81 

CHWs:            Community health workers 82 
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 84 

Introduction  85 

Asthma is a heterogeneous lung disease, usually characterized by chronic airway 86 

inflammation (1). It affects more than 300 million people worldwide and leads to an 87 

estimated 400 000 deaths annually (1, 2). The long-term goals of asthma management are to 88 

achieve: 1. Good control of symptoms and maintain normal activity levels. 2. To minimize 89 

future risk of exacerbations, fixed airflow limitation, and medication adverse drug reactions 90 

(1). The REALISE (REcognise Asthma and LInk to Symptoms and Experience) survey in 91 

Europe revealed that asthma control was poor (3) and the REALISE Asia survey documented 92 

a crisis-oriented, reactive approach to asthma management related to a high number of 93 

emergency department (ED) visits, hospitalizations, reliever and oral corticosteroids (OCS) 94 

use (4). Across the globe, asthma management guidelines suggest a patient-centered 95 

approach, with key recommendations, including ongoing self-management and regular 96 

review of the patient's treatment (1, 5). These periodic reviews can be conducted by having 97 

the patients attend at their regular primary or specialist physician, however often in the case 98 



of asthma patients, this is very challenging in daily practice (6, 7). Meeting patients where 99 

they are, rather than always expecting them to present at venues where healthcare 100 

professionals are, maybe a way to improve outcomes in chronic diseases (8). Home visits 101 

may serve as an effective strategy.  Moreover, patients may face exposures at home, i.e., 102 

triggers, particularly crucial in asthma, that are not easily identified at the clinic (9). 103 

Indeed, the American Thoracic Society (ATS) identified asthma as one of the respiratory 104 

disorders that may benefit from home visits (10). The National Asthma Council, Australia 105 

has highlighted the potential role of a Home Medicines Review (HMR), which involves 106 

patients, their general practitioners (GPs) and pharmacists (11).  In the setting of an HMR, an 107 

accredited pharmacist visits the patient at their home, reviews their medication use and 108 

appropriateness, and provides a report to the patient’s regular community pharmacy (if the 109 

accredited pharmacist is not also the patients’ regular community pharmacist) and their GPs. 110 

The aims of the HMR include identifying and resolving patients’ drug-related problems, 111 

improving their medication-related knowledge, and medication use (11). The Expert Panel 112 

Report 3 from the National Asthma Education and Prevention Program, USA, also 113 

incorporates multifaceted patient education at all points of care, including patients’ homes 114 

(12).   115 

The effectiveness of home visit programs in improving asthma control among children has 116 

been well established (13-15) and proven to be cost-effective (16). However, evidence in 117 

adult patients with asthma is limited. A systematic review which evaluated the effectiveness 118 

of home-based interventions with an environmental focus (children and adult) was unable to 119 

determine the effectiveness in the adult population; however, the authors acknowledged that 120 

only a small number of studies with adult participants were included (14, 15). Since the 121 

publication of the above-mentioned systematic review, several new studies have been 122 

reported. The present systematic review thus aims to determine the potential role of home 123 

visits in improving outcomes among adult patients with asthma.   124 

 125 

Methods  126 

The systematic review was performed in line with the Preferred Reporting Items for 127 

Systematic Reviews and Meta-Analyses (PRISMA) statement (17). The systematic review 128 

protocol was registered with the National Medical Research Register (NMRR-18-3219-129 

45148), Ministry of Health Malaysia. 130 

 131 

Literature search. 132 



An extensive literature search was performed using databases such as PubMed, ProQuest, 133 

CINAHL (via EBSCOhost), The Cochrane Library (Cochrane Database of Systematic 134 

Reviews and Cochrane Central Register of Controlled Trials), PsycINFO (via EBSCOhost) 135 

and Google Scholar from inception to June 2019. Additional relevant articles were identified 136 

by reviewing the bibliography of retrieved articles. Emails were sent to some experts to 137 

obtain further information. The search was conducted by using several keywords and relevant 138 

subject headings. The details of the search strategies are described in Table 1.  139 

 140 

Inclusion and exclusion criteria  141 

The criteria to include studies in this review were that such reported studies needed to be:  142 

1. Randomized controlled trials (RCTs), which included home visits as an ‘intervention’ in 143 

adult patients with asthma, 2. Available in full text and English language, 3. Reporting 144 

asthma outcomes in accordance either with the American Thoracic Society/European 145 

Respiratory Society Statement (18) or Asthma Outcomes Workshop (19); expected outcomes 146 

included asthma symptom control, exacerbations, healthcare utilization, quality of life (QoL), 147 

pulmonary functions and others and 4. Those that included data from the adult asthma 148 

population (if both children and adults were included in the study, then the data from adult 149 

asthma patients had to be extractable).  150 

 151 

The following studies were not included: 152 

1. Correspondences, editorials, reviews, commentarys, notes, letters, or conference 153 

proceedings, 2. Studies without a detailed description of asthma-related home visits and 154 

procedures, 3. Studies which only focused on home environmental trigger interventions, 4. 155 

Studies which used home interventions as a substitute for hospital-level care at patients’ 156 

home, and 5. Studies where participants were residing in nursing home/ aged care facilities.  157 

 158 

Study selection and review 159 

Two reviewers undertook the literature selection and review process. The reviewers 160 

independently screened the studies based on published study titles and abstracts to identify 161 

potentially relevant articles. This was an over-inclusive process, and irrelevant records were 162 

removed. The reviewers then reviewed the full text of papers selected at this stage, which 163 

were potentially includable in concordance with the pre-determined inclusion and exclusion 164 

criteria. Any disagreement between the reviewers was discussed and resolved using a 165 



consensus-based approach, and if necessary, a third reviewer was consulted for the final 166 

decision.  167 

 168 

Data extraction  169 

One reviewer abstracted data into a standardized and data extraction form. The following 170 

study information and characteristics were extracted from the full text of the eligible studies 171 

into the predefined data fields: 1. Identification of study source (authors, citation, contact 172 

details, country), 2. Study details (study design, setting, duration, and sampling), 3. 173 

Characteristics of the study patients (age, gender, total number, inclusion/exclusion criteria), 174 

4. Intervention details, 5. Outcome measures, 6. Results (summary of results for each asthma 175 

outcome assessed, including exploring missing data/drop-out handling, sub-group analysis), 176 

7. Conclusion, 8. Miscellaneous comments: strengths, limitations, and recommendations. A 177 

second reviewer verified the entry of data from studies into the data extraction table. 178 

 179 

Risk of bias assessment 180 

The included studies were assessed for potential bias in accordance with the Cochrane 181 

Collaboration’s Risk of Bias Tool for RCTs (20). The following domains were used: random 182 

sequence generation, allocation concealment; blinding of participants and personnel 183 

selection; blinding of outcome assessment; incomplete outcome data; selective reporting; and 184 

other potential biases. Registered or published study protocols for the selected studies were 185 

also assessed for completeness of the information. Corresponding authors were contacted 186 

through email to obtain further details of the selected studies if required. Two reviewers 187 

independently appraised the selected studies. Discrepancies were resolved by consensus. 188 

 189 

Results  190 

The literature search yielded 8331 publications, of which 5350 articles were excluded based 191 

on their titles and abstracts relevance. Sixty-three studies were selected for full-text review, 192 

and of these studies, nine studies were selected to be included in the final evaluation. The 193 

final selection of articles sampled for the review from the initial screening to final inclusion is 194 

highlighted in the PRISMA diagram (Figure 1). The general overviews, descriptions of the 195 

home visit interventions, and outcomes of the RCTs are presented in Tables 2, 3, and 4, 196 

respectively.  197 



A total of 2011 adult patients with asthma were included in this review. The follow-up period 198 

varied across the studies, ranging between 6 (21-24) to 12 months (25-29). Two studies (23, 199 

28) recruited both adults and children; however, only data specific to the adult population are 200 

presented in the systematic review. The health personnel who conducted the home visits were 201 

nurses (21, 23, 24, 29), community health workers (CHWs) (22, 26, 27), respiratory 202 

therapists (RTs) (21, 28), and asthma care coaches (25). The risk of bias assessments for each 203 

included study and summative assessments by domains are described in Figures 2 and 3.  204 

  205 

Pulmonary function 206 

Two studies analyzed the impact of home visits on pulmonary function as a secondary 207 

outcome at 6 (21) and 12 months using spirometric indices (27). The studies measured forced 208 

expiratory volume in one second (FEV1), FEV1 % predicted, forced vital capacity (FVC), 209 

FEV1/FVC, and peak expiratory flow rate (PEFR). Both studies demonstrated no significant 210 

differences in FEV1, FEV1 % predicted, FVC and FEV1/FEV between intervention and 211 

control arms (21), although there were improvements within the intervention arm (change 212 

from baseline) after multiple imputations (27). However, in the study reported by Shelledy 213 

and colleagues, there were demonstrated improvements in the PEFR in the intervention arm 214 

(AMP-RT) compared with the control arm (mean 6.0 ±2.2 L/s vs. 4.9 ±1.7 L/s; p = 0.03) 215 

(21). The interventional arm had higher SpO2 (%) values compared with the control arm 216 

(mean AMP-RN=97.4±1.5, AMP-RT=97.2±1.1 vs 96.4± 1.7; p < 0.05) (21).  217 

 218 

Asthma exacerbations and healthcare utilization. 219 

Federman et al. reported a fewer number of patients with  ED visits in both home (OR 0.7, 220 

95% CI 0.5 to 1.0; p=0.03) and clinic-based intervention arms (25). In a study which used 221 

home visits delivered by RTs or nurses (AMP-RT or AMP-RN), analyses identified that both 222 

interventional arms had significantly fewer hospitalisations (mean, AMP-RT=0.04 ±0.2, 223 

AMP-RN=0±0 vs C= 0.20 ±0.5; p = 0.014 and p = 0.005) and inpatient hospital days (mean, 224 

AMP-RT=0.09 ±0.04, AMP-RN=0±0 vs C=0.46±0.20; p = 0.02 and p=0.015) during the 6 225 

month study period (21). The study by Apter et al., which combined home visits with Web-226 

based portal training, demonstrated a significant reduction in annualized hospitalization rate 227 

among the home visit arm (mean difference -0.53, 95% CI -1.08 to -0.024) (26). The Home-228 

Based Asthma Support and Education (HomeBASE) study demonstrated that asthma 229 

exacerbations were significantly lower in the intervention arm (adjusted mean difference 230 



−0.55, 95% CI −0.87 to −0.24; p=0.001) (27).  231 

No significant differences were demonstrated between the intervention and control arms in 232 

the ED visits and hospitalizations rate by Vojta and colleagues in their trial (24). Krieger et 233 

al. reported that there were no significant differences in annual asthma-related urgent health 234 

care use between their intervention and control arms  (27). Similarly, the annualized ED visit 235 

rates were not statistically different between groups in the study by Apter and colleagues 236 

(26). Brown et al. reported no significant difference in the time to first asthma relapse 237 

between intervention and usual care group during the 6 month follow-up period (23). In 238 

another large scale study, there were no significant differences in time to first asthma event 239 

and asthma-related health care utilization rates (28). There were no significant differences in 240 

the mean number of ED or clinic visits between the groups in the study by Shelledy et al. 241 

(21). The use of OCS bursts was not statistically significant between groups either in trials 242 

that measured this outcome (26-28).  243 

Asthma symptoms  244 

The Supporting Asthma Self-Management Behaviors in Older Adults (SAMBA) study 245 

demonstrated improvements in Asthma Control Test (ACT™) score at 3 (mean, 16.6 ±4.4, 246 

Cohen’s d=0.47) and 6 months (mean, 16.8±4.3, Cohen’s d=0.39), but changes in this 247 

outcome were not significantly different between arms at 12 months (25). Krieger et al.’s trial 248 

also demonstrated an improvement in asthma symptom-free days in the intervention arm 249 

(mean adjusted difference 2.02, 95% CI 0.94 to 3.09; p <0.001, effect size=0.33) (27). This 250 

study also reported that the ACQ score (mean adjusted difference −0.55, 95% CI −0.74 to 251 

−0.37; p<0.001) and proportions of patients with very poorly controlled asthma was 252 

significantly lower (OR 0.43, 95%CI 0.27 to 0.68; p<0.001) in the home visit arm compared 253 

with the control arm (27). Additionally, the study reported a significant decline in the number 254 

of nights that patients experienced asthma symptoms (adjusted mean difference −1.65, 95% 255 

CI −2.59 to −0.72; p=0.001) and the number of days that trial participants required rescue 256 

medication use (adjusted mean difference −1.38, 95% CI −2.44 to −0.32; p=0.01) in the home 257 

visit group (27). Galbreath et al. also reported that the patients receiving home visit 258 

interventions demonstrated more significant improvements in symptoms score (p=0.001), 259 

which was measured using the Lara Asthma Symptom Scores (LASS) (28). 260 

Asthma symptom control, as measured by the Asthma Control Questionnaire (ACQ), did not 261 

differ significantly in the study by Apter et al. (26). Smith and colleagues reported no 262 

significant improvement in symptom scores in the intervention arm. The additional intention-263 



to-treat (ITT) analyses also demonstrated no significant differences between arms at 2, 6, or 264 

12 months of follow-ups (29). The asthma symptoms were measured using the asthma 265 

morbidity questionnaire (29). In the study by Shelledy and colleagues, the home visit arm 266 

revealed no significant difference in asthma symptoms (Borg and Asthma Symptoms Scores) 267 

compared with the usual care arm (21). Symptomatic days and nights were not statistically 268 

different between the intervention and control arms in the trial by Martin et al. either (22). 269 

 270 

Quality of life 271 

The SAMBA study reported significant improvements in the Mini Asthma Quality of Life 272 

Questionnaire (AQLQ) at 3 (mean, 4.8±1.8, effect size=0.34) and 6 (mean, 4.9±1.2, effect 273 

size=0.34) months but was not significant at 12 months. Galbreath et al. demonstrated that 274 

the intervention, which included home visits, significantly improved QoL scores from the 275 

baseline (p<0.0001) and compared with the control arm (28). Krieger et al. reported a 276 

significant improvement in QoL (Mini AQLQ) scores among the patients with home visit 277 

intervention (mean difference 0.50, 95% CI 0.28 to 0.71; p <0.001, effect size=0.53) (27). 278 

The same study utilized the  SF 12 Physical and Mental Health Scale (27) and reported that 279 

the intervention arm demonstrated significant improvements in the SF Physical Health Scale 280 

(adjusted mean difference 4.54, 95%CI 2.56 to 6.52; p=0.001), while the SF Mental Health 281 

Scale was not significantly different compared with the control arm (27). In the trial reported 282 

by Martin et al., there was a significant improvement in the QoL score (Mini AQLQ) evident 283 

among the recipients of home visits at 6 months (mean difference 1.8, 95% CI 0.8-2.9; P 284 

=0.002) (22).  Shelledy and colleagues measured QoL with St. George’s Respiratory 285 

Questionnaire (SGRQ) and the Short Form – 36 (SF-36) and demonstrated significant 286 

improvements in the total SGRQ scores in the intervention arm (AMP-RT) compared with 287 

the control arm (mean change −11.0 ±15 vs. −2.5 ±15; p = 0.04) (21). The symptom domain 288 

score (mean change −8.4± 21 vs. 2.7 ±17; p =0.03) also improved significantly in the home 289 

intervention arm (AMP-RT) compared with the usual care. The activity and impact domain 290 

were not statistically different (21). Similarly, significant improvements were seen in SF-36 291 

Physical Component Summary (PCS) score in both interventional arms, AMP-RN (mean 292 

change 9.4 ±18 vs. −3.1 ±15; p = 0.005) and AMP-RT (mean change 16.9 ±23 vs. −3.1 ±15; 293 

p = 0.0002). However, the SF-36 Mental Component Summary (MCS) score change was not 294 

significantly different between arms (21). The SF-36 was also measured by Smith et al. and 295 

there was an improvement in the mental health component (additional ITT analysis, adjusted 296 

mean difference -7.65, 95% CI -15.33 to 0.19; p=0.05) at 2 months but the physical function 297 



score was not significantly different from the control arm throughout the study. The study 298 

also used  the Living with Asthma Questionnaire which delineated significant improvement 299 

in the interventional arm after an additional ITT analysis at 2 months (adjusted mean 300 

difference 0.14, 95% CI 0.04 to 0.23; p=0.01), 6 months (adjusted mean difference 0.13, 95% 301 

CI 0.03 to 0.23; p=0.01) and 12 months (adjusted mean difference 0.13, 95% CI 0.02 to 0.25; 302 

p=0.03) (29). The changes in QoL measured by using Mini AQLQ were not significantly 303 

different between arms in the study by Apter and colleagues (26). 304 

 305 

Discussion  306 

The present systematic review is, to the best of our knowledge, the first review to collate data 307 

on the effectiveness of home-based visits on asthma outcomes of adult patients. The review 308 

included and analyzed nine RCTs. There were variations in the study outcomes measured, the 309 

nature of home interventions tested, professionals involved in-home visit delivery, and study 310 

duration/follow up. Four studies reported symptom control as the primary outcome 311 

(Federman et al., Apter et al., Krieger et al. and Smith et al.) (25-27, 29) and home visits had 312 

a positive impact on symptoms in two (Federman et al. and Krieger et al.) of these four 313 

studies (25, 27). Four studies reported symptom assessment as a secondary outcome (21, 22, 314 

27, 28), and improvements were documented in two of these four studies as well (27, 28). 315 

The effect size reported in two studies for home visit interventions for this outcome 316 

(symptom control) ranged between 0.33 and 0.47 (25, 27); these are moderate effect sizes. 317 

The benefits of home visits in asthma symptom control have been previously observed in a 318 

systematic review focusing on pediatric asthma populations (14); however, the present 319 

systematic review highlights an inconsistent trend in adults. Recently, two published RCTs 320 

also demonstrated inconsistencies in asthma symptom outcomes despite patients in both trials 321 

being treated with similar interventions (30-32). There may be several factors that underpin 322 

these inconsistencies in asthma symptom improvement wrought by home visit interventions 323 

in our systematic review. Firstly, there were variations in the symptom assessment methods 324 

utilized in the RCTs included in the present review. Further, broader inclusion criteria across 325 

studies may also have compromised comparable outcomes. For example,  in the study by 326 

Smith et al. (29), a large proportion of patients were using long term OCS (54%) at baseline, 327 

which indicates patients with more 'severe asthma.' Such patients likely have more 328 

challenging needs and require longer timeframes for effective change to take place compared 329 

to patients not on long term OCSs (29, 33).The variability in the premise for study sample 330 

calculations could have led to underpowered studies. In the study by Smith et al.,  the authors 331 



had used a minimal clinically important difference (MCID) for asthma morbidity questions in 332 

their sample size and power calculations (29). However, the validity of the method is 333 

questionable as MCID for the asthma morbidity questionnaire used in the study is not 334 

established. Finally, participants' environmental circumstances may have also affected the 335 

outcomes, for example, Apter et al. highlighted that poor neighborhood living conditions and 336 

limited internet access were barriers for patients to complete the protocol and for CWHs to 337 

make home visits (26). Interestingly, the study protocol in the Apter et al. study did not 338 

include asthma education but only care coordination (26).  339 

The RCTs in the present systematic review also analyzed asthma exacerbations and 340 

healthcare utilization. Six studies reported these outcomes as the primary outcome (21, 23-25, 341 

27, 28), and out of these studies, only Federman et al. (25) and Shelledy et al. (21) reported 342 

positive outcomes regarding asthma hospitalizations, in-patient days and ED visits. The 343 

findings were published as secondary outcomes in three studies (26-28), where positive 344 

improvements in asthma annual hospital admission and exacerbation rate were documented 345 

in  Krieger et al. (27) and  Apter et al. (26). Poor patient compliance with the home visit 346 

interventions was reported in three of these studies (23, 24, 28), and this could potentially 347 

have impacted the results of the reviewed RCTs. For example, in the study authored by Vojta 348 

et al., only 18% of the recruited patients completed the planned home visiting program, 349 

which further leads to concerns of compliance and its influence on the results (24). Moreover, 350 

Brown et al. and Galbreath et al. acknowledged that poor compliance might have limited the 351 

results of their studies (only 67% and 57% completers respectively)  (23, 28).  352 

Study power and intervention 'dose' (study duration) may be other limitations of the pooled 353 

results around improvements in hospitalization and exacerbation rates in the systematic 354 

review. The study by Vojta et al.  did not specify the exact number of samples required in 355 

their methodology, making it difficult to deduce whether the study was adequately powered 356 

(24). The sample size was calculated and targeted for both adult and pediatric patients 357 

(combined) in the study by Brown et al., so stratification of the results based on age should be 358 

interpreted with caution (23). Even though the present systematic review was not able to 359 

definitively conclude that studies conducted with longer duration consistently produced 360 

positive results, the suggested duration for interventions aimed at improving asthma 361 

exacerbations and health care-utilization rates is 12 months (34). Three RCTs (21, 23, 24) in 362 

the present systematic review used a follow-up period of 6 months, which may not have 363 

allowed the intervention to affect maximal improvements. Brown et al. highlighted that a 364 



longer follow-up is needed to see the real benefit of interventions on acute asthma relapses 365 

(23). A similar limitation was stated by Vojta et al. (24).  366 

Home visits were linked with consistent improvements in QoL in all studies that reported it 367 

as a primary outcome (25, 27, 28). Four (21, 22, 27, 29) out of five studies (21, 22, 26, 27, 368 

29), which reported QoL as a secondary outcome, also showed improvements. The RCTs in 369 

the present systematic review included home environment control strategies as one of the 370 

components in the intervention protocols. Interventions that evaluated the effectiveness of 371 

home-based interventions with environmental focus unveiled a positive impact in improving 372 

the overall QoL (14). We speculate that the inclusion of this component, along with patient 373 

education, self-management, medication/ inhaler review, and other interventions, may serve 374 

as an effective strategy.   375 

Pulmonary function was assessed in 2 studies (21, 27). Spirometry provides an objective and 376 

highly reproducible measure of airflow limitation caused by smooth muscle contraction or 377 

structural changes (18). The two studies in the present systematic review failed to 378 

demonstrate a significant impact on FEV1, FEV1 % predicted, FVC, and FEV1/FVC. 379 

However, it is essential to note that both studies were not powered to detect differences in the 380 

pulmonary function, as these were reported as the secondary outcomes in the respective 381 

studies. Despite no significant effect, Krieger et al. reported significant improvements in 382 

asthma symptoms (27). The finding is not surprising as pulmonary function measures may be 383 

weakly correlated with asthma symptoms (35). Several systematic reviews that have analyzed 384 

interventions to improve asthma outcomes also reported inconsistencies in pulmonary 385 

function outcomes (36-38), and this warrants further investigations. Shelledy et al. presented 386 

significant improvements in PEFR  and SpO2 in the home visit intervention arm (21). PEFR 387 

is generally considered to be inferior to FEV1 as a clinic-measured parameter of airways 388 

obstruction, although it may have a place in ambulatory monitoring (18). However, a recent 389 

post hoc analysis by Halpin et al. reported a strong association between pre-dose PEFR and 390 

FEV1, thus supporting PEFR, as a reasonably valid endpoint for trials in adult patients with 391 

asthma (39). 392 

The present systematic review has highlighted the potential value of home visits in improving 393 

specific outcomes among adult patients with asthma, such as QoL. The impact of such 394 

interventions on asthma symptoms was inconsistent; the effects of home visits on asthma 395 

exacerbations, healthcare utilization, and pulmonary function were less pronounced, perhaps 396 

in part attributable to the limitation in the population studied, study sample size, and 397 

durations (i.e., intervention dose). Home visits provide an opportunity to educate patients and 398 



to help them effectively manage their disease. A home visit offers an ideal setting to educate, 399 

review medication plans, and help families to identify environmental factors that affect 400 

asthma in their homes (40, 41). These are essential factors in asthma disease management 401 

(41). Patients are more receptive of the asthma follow-up care and assessment in their homes 402 

(21). Patients with uncontrolled asthma in a qualitative study conducted by LaCava et al. 403 

reported a positive perception of home visits and increased understanding of their disease 404 

severity (42). The study also documented improved motivation for treatment adherence, 405 

access to knowledge, preparation for medical visits along with better recognition of treatment 406 

methods, and asthma trigger factors (42). Home visits may also benefit patients who have 407 

defaulted their regular appointments. The study by Smith and colleagues demonstrated 408 

improvement in patients' QoL (additional ITT analysis) among clinic appointment defaulters 409 

(29). Another retrospective cohort study demonstrated that a single home visit improved 410 

patient adherence and reduced exacerbations among patients with established non-411 

compliance to office visits (43). Another important aspect that determines the success of 412 

asthma treatment is the involvement of family members and friends. A patient's family and 413 

friends may be involved in treatment plans, trough the home visiting programs. Their 414 

understanding of the disease condition can help them provide supporting roles (44). Home 415 

visits also demonstrated benefits amongst elderly asthma patients. Federman and colleagues 416 

tested an individualized self-management support program in patients more than 60 years old 417 

and reported improvements in ACT™, QoL, and reduced ED visits (25). Improvements in 418 

inhaler technique and medication adherence were also noted in the intervention group (25). 419 

While the study highlighted the importance of personalized care in asthma management, it 420 

also highlighted the challenges of engaging vulnerable populations in self-management 421 

support, including modest retention rates and reduced impact over time despite repeated 422 

encounters designed to sustain its effects (25). It is important to note that Federman et al. also 423 

highlighted that the SAMBA program conducted at the office was as effective as the program 424 

where interventions were delivered in the patients' homes, although the study was not 425 

powered to detect the differences between the two interventions (25). However, home and 426 

clinic environments each may offer different opportunities for patient care, which warrants 427 

further research on the effects of combined or individual intervention venues as variables 428 

under test (25).  429 

In general, the RCTs reviewed in the present systematic review have several limitations. The 430 

sample sizes and power calculations of the included studies warrant further discussion. We 431 

found that only three studies (Apter et al. , Galbreath et al., and  Krieger et al.)  had adequate 432 



sample size and power (26-28). In the case of other studies included in the review, there were 433 

some issues in reported sample/power calculations. The study by Martin et al. had a small 434 

sample size, and it was powered to detect the differences in patients’ self-efficacy (not the 435 

clinical outcomes such as QoL and asthma symptoms) (22); meanwhile, the SAMBA study 436 

did not achieve the planned sample size (25). An explanation as to which variable the study 437 

based power calculations around was not clarified by Shelledy et al. (21). The sample size 438 

and power calculation issues in the remaining studies were explained earlier in the discussion 439 

segment. Another limitation is the benefits observed from the home visits may not be 440 

exclusive to the interventions, as the home visit programs in this review were not stand-alone 441 

but complex multifactorial interventions that were complementing the existing healthcare 442 

system. The asthma patients included in the RCTs can be categorized as high-risk patients; 443 

thus, the generalisability of the findings to milder patients is not known.  The majority of the 444 

studies were classified as “high risk of bias” for the blinding of participants, personnel, and 445 

outcome assessment domains. This was due to the nature of the studies where blinding was a 446 

cumbersome/unrealistic process. Three studies (23, 24, 28) had poor patients' compliance 447 

with the home visiting program in the intervention group, and this could have affected the 448 

results of the studies. Finally, the present systematic review did not report any information 449 

related to the cost-effectiveness of the home visits. Well powered studies need to be 450 

conducted in the future using standardized outcome measures that have been endorsed by the 451 

international asthma guidelines. Such forthcoming research work should also focus on the 452 

strategies to reduce biases and improvement of the home visiting program compliance rate. 453 

We are also eagerly waiting for publications of several ongoing studies, including the 454 

Houston Home-based Integrated Intervention Targeting Better Asthma Control (HIITBAC) 455 

trial (professional abstract was recently published at https://www.pcori.org/) (45).  456 

 457 

Conclusion  458 

Home visits may serve as an adjuvant activity that complements existing healthcare system 459 

based initiatives. For the studies reviewed, improvements in asthma outcomes were observed 460 

predominantly in QoL. The results for intervention effects on asthma symptom control were 461 

inconsistent. The evidence on the impact of home visits in asthma exacerbations and 462 

healthcare utilization was rather limited. There were no significant differences observed 463 

between interventions versus control arms in terms of pulmonary function, however one of 464 

two studies measuring these reported significant improvements in PEFR. It may be concluded 465 

that home visits have the potential to improve outcomes in adult patients with asthma; 466 



however, the RCTs reviewed in the present systematic review reported several limitations 467 

that warrant further investigation.  468 
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Figure 1: Flow chart for study screening and selection using the PRISMA flow diagram.   617 

Figure 2: Assessment of risk of bias using the Cochrane Collaboration Tool 618 

Figure 3: Summative assessment of the risk of bias    619 

 620 



Table 1: Search strategies used in the literature retrievals. 

Database  Search strategies 

PubMed (("asthma"[MeSH Terms] OR "asthma"[All Fields]) OR "Asthma"[Mesh]) 
AND (((((((home visit[All Fields] OR home visitation[All Fields] OR home 
visitations[All Fields] OR home visited[All Fields] OR home visiting[All 
Fields] OR home visitor[All Fields] OR home visitors[All Fields] OR home 
visits[All Fields] OR home visits studies[All Fields]) OR 
("nursing"[Subheading] OR "nursing"[All Fields] OR ("home"[All Fields] 
AND "care"[All Fields]) OR "home care"[All Fields] OR "home care 
services"[MeSH Terms] OR ("home"[All Fields] AND "care"[All Fields] 
AND "services"[All Fields]) OR "home care services"[All Fields] OR 
("home"[All Fields] AND "care"[All Fields]))) OR (domiciliary visit[All 
Fields] OR domiciliary visiting[All Fields] OR domiciliary visits[All 
Fields])) OR ("home care services"[MeSH Terms] OR ("home"[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 (house visit[All Fields] OR 
house visiting[All Fields] OR house visits[All Fields])) OR ("Home Care 
Services"[Mesh] OR "Home Care Services, Hospital-Based"[Mesh] OR 
"Home Care Agencies"[Mesh] OR "Home Nursing"[Mesh])) OR "House 
Calls"[Mesh]) AND ("humans"[MeSH Terms] AND English[lang] AND 
"adult"[MeSH Terms]) 

ProQuest  ((mainsubject.Exact("asthma") OR asthma) AND (mainsubject.Exact("gp 
visits to patients' homes") OR mainsubject.Exact("domiciliary visits" OR 
"gp visits to patients' homes") OR (home visit*) OR 
mainsubject.Exact("domiciliary visits" OR "home care group" OR "home 
care" OR "gp visits to patients' homes" OR "home care services" OR "home 
care services, hospital-based") OR (domiciliary care) OR (house visit*))) 
AND (stype.exact("Scholarly Journals") AND subt.exact("asthma" NOT 
("child" OR "children & youth" OR "pediatrics" OR "child, preschool" OR 
"children" OR "infant" OR "animals")) AND la.exact("ENG")) 

CINAHL 

(via 

EBSCOhost) 

(asthma OR (MH "Asthma+")) AND (((MH "Home Visits") OR (MH 
"Home Rehabilitation+") OR (MH "Home Health Care+") OR "home 
visit*") OR ("domiciliary visit*") OR ((MH "Home Respiratory Care+") 
OR (MH "American Academy of Home Care Physicians") OR "home 
care") OR ("domiciliary care") OR ("house visit*"))   

PsycINFO 

(via 

EBSCOhost) 

(DE "Asthma" OR asthma) AND (home visit* OR home care OR 
domiciliary visit* OR domiciliary care OR house visit* OR DE "Home 
Care Personnel" OR DE "Home Care" OR DE "Home Visiting Programs")  

Cochrane 

Library  

#1 (asthma)  
#2 MeSH descriptor: [Asthma] explode all trees  
#3 (Home visit*)  
#4 MeSH descriptor: [House Calls] explode all trees 
#5 (home care)  
#6 MeSH descriptor: [Home Care Services] explode all trees  
#7 (domiciliary visit*)  
#8 (domiciliary care)  



#9 (house visit*)  
#10 #1 OR #2  
#11 #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9  
#12 #10 AND #11  
 

 



Table 2: General overviews of the RCTs 

Author, 
Country 

Study Aim Number of 
patients, 
gender and 
age  

Patients’ baseline 
characteristics and 
requirement methods 

Study 
Duration 

Power analysis  Patient compliance to 
program 

1. 
Federman 
AD et al. 
2019, USA 
(25). 
 

To test the effect of a 
comprehensive, 
patient-tailored asthma 
self-management 
support intervention 
(Supporting Asthma 
Self-Management 
Behaviors in Older 
Adults -SAMBA) for 
older adults in clinical 
and self-management 
outcomes. 
 
The SAMBA 
intervention was 
carried out either at the 
patients’ home or 
primary care clinic. 
 

N: 391 
patients 
I : SAMBA-
Home: 128 
and 
SAMBA-
Clinic: 129  
C: 134 
 
♂: 58, ♀: 
333 
 
Mean age 
(years): 67.8 
±7.4 
 
 

Eligible patients:  
Adult patients more than 60 
years with uncontrolled, 
moderate, or severe persistent 
asthma.  
 
Patients were recruited from 3 
primary care practices. They 
were identified by electronic 
health record query and 
screened by telephone for 
eligibility. 
 

12 months 
 

 

Power analysis was 
conducted to detect the 
difference in symptom 
control and QoL. Hundred 
fifty patients per arm were 
needed. 

Number (%) of patients 
completed the program:  
SAMBA-Home: 90 (70) 
SAMBA-Clinic: 76 (59) 
C: 95 (71)   
 
There were no significant 
differences in baseline 
characteristics between I and C 
among the completers. 
 
Analyses that addressed 
missing data did not show a 
difference.   

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

To estimate the effect 
on asthma outcomes 
of an intervention 
using home visits plus 
Web-based patient 
portal (PT) compared 
with PT and usual care 
only. 

N: 301 
patients  
I : 151 
C: 150 
 
♂: 31, ♀: 
270 
 
Mean age 
(years): 49 
±13 
 
 

Eligible patients:  
Adult patients with uncontrolled 
asthma; required prednisone, an 
ED visit, or hospitalization for 
asthma in the past year. 
 
Patients were recruited from 
primary care and asthma 
specialty practices serving low-
income urban neighborhoods. 

12 months 
 
 

Power analysis was 
conducted to detect the 
difference in symptom 
control. Hundred fifty 
patients per arm were 
needed. 

Number (%) of patients 
completed the program:  
I: 135 (89) 
C: 138 (92) 
 
Sensitivity analysis was 
conducted to determine if there 
was a selection bias from loss 
to follow-up. Differences 
between groups in changes 
over time remained not 
significant at conventional 
levels.  
 



3. Martin 
MA et al. 
2009, USA 
(22). 

To pilot test an 
intervention to 
improve asthma self-
efficacy for 
appropriate self-
management 
behaviors. 

N: 42 
patients  
I : 20 
C: 22 
 
♂: 13, ♀: 29 
 
Mean age 
(years):  
I: 33±9 
C: 37±8 
 
 

Eligible patients:  
Adult patients with persistent 
asthma (defined as >2 days 
bothered by asthma symptoms 
on recall of past 14 days and ≥1 
urgent care or emergency 
department visit or requirement 
for oral corticosteroid in the past 
12 months. 
 
Patients were recruited from 2 
primary care clinics using 
pharmacy records and chronic 
disease registries. 
 

6 months 
 
 

Power analysis was 
conducted to detect the 
difference in asthma self-
efficacy. The study was 
not powered for any 
clinical outcomes. 

Number (%) of patients 
completed the program: 
 I : 17 (85) 
C:  17 (77) 
 

4. Brown 
MD et al. 
2006, USA 
(23). 

To evaluate the effect 
of an asthma education 
program among 
discharged patients 
from ED. 
 
A home visit was 
conducted 
approximately 6 weeks 
after the ED visit. 

N: 110 
patients 
(adults) 
I : 51 
C: 59 

Eligible patients: Adult and 
children patients with acute 
asthma and history consistent 
with moderate to severe 
persistent asthma or had used 
the ED for asthma care at least 
once in the last year. 
 
Patients were recruited during 
their ED visits. 
 
 

6 months 
 
 

Power analysis was 
conducted to detect the 
difference in the risk of 
relapse. Two hundred 
forty-two patients were 
needed (adult and children 
combined). However, the 
study was not powered to 
evaluate differences based 
on age stratification.  

Number (%) of patients 
completed the program*: 
I: 34 (67) 
C: 46 (78) 
 
*Adult population 
 

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

To compare the 
effectiveness of 2 
disease management 
(DM and DM+Home 
Visit) programs with 
usual care. 
 
DM focused on 
patients’ current self-
management strategies, 
health status and 
educational needs. It 

N: 429 
patients 
(adults)  
I : 
DM:143, 
DM + Home 
Visit:143 
C:143 
  
♂: 333, ♀: 
96 
 

Eligible patients: 
Adult and children patients with 
persistent asthma. The authors 
proposed five criteria. 
 
Potential study patients were 
identified through physician 
referral, self-referral, referrals 
from asthma education 
seminars, mass mailings to 
school nurses, review 
of patient lists from 

12 months. 
 
 

Power analysis was 
conducted to detect the 
difference in first asthma 
inpatient or ED event, 
QoL, rates of asthma-
related ED visits, and 
hospitalizations. Four 
hundred and seventy 
patients were needed. 
 

Number (%) of patients 
completed the program*: 
 
DM + Home Visit: 82 (57) 
DM: 92 (64) 
C: 93 (65) 
 
*Adult population 
 



also aimed to provide 
individualized advice 
and training of the 
asthma action plan. 

Mean age 
(years):  
I:  
DM: 42.4 
±12.4, DM+ 
Home Visit: 
42.1±12.8 
C: 43.7±11.7 

collaborating clinics and sites, 
and solicitation through media. 
 
 
 
 
 

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

To test the hypothesis 
that CHW home visits 
for adults with 
uncontrolled asthma 
improve outcomes 
relative to usual care. 

N: 366 
patients  
I : 177 
C: 189 
 
♂: 98, ♀: 
268 
 
Mean age 
(years):  
I: 41.2 
C: 41.3 

Eligible patients: 
Adult patients with not well or 
very poorly controlled asthma. 
The authors proposed six 
criteria. 
 
Patients were recruited 
primarily from the community, 
public health, and hospital-
based clinics, community 
agencies, Medicaid health plan, 
and self-referrals. 
 

12 months 
 
 

Power analysis was 
conducted to detect the 
difference in asthma-free 
days, QoL, and urgent 
health care events. 
Hundred sixty-seven and 
184 patients were needed 
in the intervention and 
control group respectively 
(the authors expected a 
higher attrition rate in the 
control arm). 

Number (%) of patients 
completed the program: 
 
I : 161 (91) 
C: 172 (91) 

7. Shelledy 
DC et al. 
2009, USA 
(21). 

To compare the effects 
of in-home asthma 
management programs 
(AMP) provided by 
RTs (AMP-RT) with 
an AMP provided by 
nurses (AMP-RN) and 
to usual care provided 
in physician offices or 
clinics. 

N: 159 
patients (166 
patients 
entered the 
study) 
I :  
AMP-RT: 
46, AMP-
RN: 54 
C: 59 
 
♂: 26, ♀: 
133 
 
Mean age 

Eligible patients: 
Adult patients with moderate-to-
severe asthma following an ED 
or hospital admission for an 
acute exacerbation of asthma. 
  
 

6 months 
 
 

Power calculation was 
based on obtaining an 
effect size of 0.25; 
however, the targeted 
outcome variable was not 
clear. A total of 159 
patients were needed. 
 
 

Number (%) of patients 
completed the program: 
 
159 (96) 



(years):  
I:  
AMP-RT: 
41±12, 
AMP-RN: 
43±14 
C: 44±13 
 

8. Smith 
JR et al. 
2005, UK 
(29). 

To assess the 
effectiveness of a 
home-based 
psychoeducational 
intervention delivered 
by a respiratory nurse 
specialist for adults at 
risk of adverse asthma 
outcomes. 

N: 92 
patients  
I : 47 
C: 45 
 
♂: 25, ♀: 67 
 
Mean age 
(years): 36.5 
±10.7 
 
 

Eligible patients: 
Adult patients with severe 
asthma indicated by one or more 
previous hospital admissions for 
asthma and/or current  (1995) 
prescription of British Thoracic 
Society (BTS) step 4 or 5 
treatment. Patients who had 
failed to attend clinic 
appointments or were 
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. 
 

12 months 
 
 

Power analysis was 
conducted to detect the 
difference in asthma 
symptoms score and QoL. 
However, the validity of 
the MCID value use the 
calculations is 
questionable. Forty-five 
patients per arm were 
needed. 

Number (%) of patients 
completed the program: 
 
I: 42(89) 
C: 42 (93) 

9. Vojta 
CL et al. 
1999, USA 
(24). 

To assess the 
effectiveness of a 
home-based asthma 
education program in a 
Medicaid managed 
care population. 

N: 121 
patients  
I : 62 
C: 59 
 
♂: 16, ♀: 
105 
 
Mean age 
(years):  
I: 32.2 ±8.1 
C: 32.4± 8.2 

Eligible patients: 
Adult patients who experienced 
3 or more ED visits and/or 2 
hospitalizations related to 
asthma over 12 months. 
 
The Health Partners claims 
database was used to identify all 
patients with a claim containing 
an ICD-9 code for asthma. 

6 months 
 
 

Power analysis was 
conducted to detect the 
difference in healthcare 
utilization. However, no 
information provided on 
the required sample size.   

Number (%) of patients 
completed the program: 
 
I : 11 (18) (completed 4th home 
visit) 



 
 
 

QoL= Quality of Life, PT=Portal Training, CHW=Community health worker, ED= Emergency department, I=Intervention, C=Control, RT= Respiratory therapist,  
PEFR=Peak expiratory flow rate.  



Table 3: Descriptions of the home visit interventions in the RCTs 

Author Number of home 
visits  

Number of arms  Intervention Control  Personnel 
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 the 
barriers, and (c) reinforcement overtime. 
 

Received usual care 
only 
 

Asthma care coach 
 

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

Four home visits were 
planned 
 
 

Two-arm study 
(intervention and 
control) 
 

Home visits and received PT. 
 
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. 
 

Received PT and 
usual care 
 

 CHW 
 

3. Martin MA et al. 
2009 (22). 

Six home visits were 
planned; however, 4 
visits were considered 
sufficient if the 
participant 
demonstrated 
acceptable content 
mastery in all subject 
areas. 
 

Two-arm study 
(intervention and 
control) 
 

Received 4 clinic group education sessions 
and 4-6 home visits. 
 
Home visits included a general assessment 
of the participant's asthma status, 
individualized asthma review, education, 
and self-management support system. It 
also addressed medication use, trigger 
avoidance, and others. 
 

Received mailed 
asthma education 
material 
 
The material 
consisted of the same 
asthma education 
information presented 
at group sessions for 
the intervention 
participants. 
 

CHW 
 

4. Brown MD et al. 
2006 (23). 

One home visit was 
planned 
 

Two-arm study 
(intervention and  
control) 
 

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

Received usual care 
only 

Nurse 



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

Received usual care 
only 

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 asthma 
education, medication use, asthma control 
assessment, self-management practice, and 
support. Home environmental/trigger 
protocols were also part of HomeBASE 
interventions.  
 

Received usual care 
plus information 
about community 
resources for asthma 
self-management 
(such as classes and 
support groups) and 
educational 
pamphlets 

CHW 

7. Shelledy DC et al. 
2009 (21). 

Five weekly home 
visits were planned 
 

Three-arm study (2 
interventions and a 
control) 
 

Received home AMP interventions either 
by RTs (AMP-RT) or nurses (AMP-RN). 
 
AMP intervention included disease 
severity measurement, therapy monitoring, 
environmental control, comprehensive 
pharmacological management, and patient 
education.   
 

Received usual care 
only 
 

RT or nurse 

8. Smith JR et al. 
2005, UK (29). 

Four home visits 
 

Two-arm study 
(intervention and 
control) 

Received psychoeducational program via 
home visits. Supportive telephone calls 
were given as reinforcements. 

Received usual care 
only 
 

Nurse 



  
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. 
1999 (24). 

Four home visits were 
planned 
 

Two-arm study 
(intervention and 
control) 
 

Received home-based asthma educational 
intervention. 
 
The home intervention included an 
assessment of the patients' knowledge of 
asthma and medication compliance, 
recommendations on possible medication 
changes, medication counseling, PEFR 
monitoring, identification and avoidance 
of asthma triggers. 
 

Received usual care 
only 
 

Nurse 

DM=Disease management, AMP= Asthma management programs PT=Portal Training, CHW=Community health worker, ED= Emergency department, RT= Respiratory 
therapist, PEFR=Peak expiratory flow rate.  
 



Table 4: The outcomes of the RCTs 

Author 
 

Outcomes 
measured 
(primary 
outcomes are 
highlighted in 
bold and 
italicized in this 
column) 

Baseline Change At 3 
months from 

baseline 

Difference 
between 

groups at 
3 months  

 

Change At 6 months 
from baseline 

Difference 
between 

groups at  
6 months  

 

Change At 12 
months from 

baseline 

Difference 
between 

groups at 
12 months  

 I C I C I C I C 

1. Federman 
AD et al. 2019 
(25). 
 
The intervention 
group 
comprised of 
both home- and 
clinic-based 
arms. The 
differences 
between the 
home- and 
clinic-based 
arms were not 
statistically 
significant, 
except a greater 
improvement in 
QoL for home 
visit recipients 
at 6 months 
(DiD,0.4; 95% 
CI, 0.1 to 0.8; 
p=0.02). 

Asthma symptom: 
ACT™, (mean, 
SD) 
 

 
14.8 (3.9) 

 
14.3 (4.0) 

 
16.2 
(4.4) 

 
14.6 
(4.8) 

 
I>C 
Adjusted 
DiD, 1.2 
(95% CI, 
0.2 to 2.2; 
p=0.02) 

 
16.2 (4.4) 

 
14.6 
(4.9) 

 
I>C 
Adjusted 
DiD, 1.0 
(95% CI, 
0.0 to 2.1; 
p=0.049) 
 

 
17.1 
(4.7) 

 
16.1 
(4.3) 

 
NS 

ED visits (%) 
 

10.5 9.7 - - - - - - 6.2 12.7 I>C OR, 0.8 
(95% CI, 
0.6 to 0.99; 
p=0.03) 
 

QoL: 
Mini AQLQ 
(mean, SD) 

4.3 (1.2) 4.3 (1.1) 4.7 
(1.2) 

4.3 
(1.3) 

I>C 
Adjusted 
DiD, 0.4 
(95% CI, 
0.1 to 0.6; 
p=0.007) 

4.7 (1.3) 4.3 
(1.3) 

I>C 
Adjusted 
DiD, 0.4 
(95% CI, 
0.1 to 0.7; 
p=0.02) 

4.8 
(1.3) 

4.6 
(1.3) 

NS 



 

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

Asthma symptom: 
ACQ (95% CI) 
 

 
2.42 (2.25 to 
2.63) 

 
2.39 
(2.19 to 
2.58) 
 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 
 
 
 

 
 
- 

 
1.96 
(1.69 
to 
2.22) 

 
2.11 
(1.86 to 
2.38) 

 
 
NS 

Annual ED visits 
(rate per year) 
(95% CI) 

3.64 
(2.46 to 5.09) 

3.16 
(2.43 to 
4.17) 

- - - - - - 0.35 
(0.15 
to 
0.68) 

0.48 
(0.24 to 
0.82) 

NS 

Annual hospital 
admission rate 
(rate per year) 
(95% CI) 

 

1.36 
(1.00 to 1.72) 

1.17 
(0.91 to 
1.48) 

- - - - - - 0.17 
(0.04 
to 
0.37) 

0.50 
(0.26 to 
0.82) 

I>C Mean 
difference, -
0.53 (95% 
CI,-1.08 
to -0.024) 

Annual rate of 
OCS bursts (rate 
per year)  (95% 
CI) 

0.42 
(0.34 to 0.50) 

0.35 
(0.27 to 
0.43) 

- - - - - - 0.21 
(0.12 
to 
0.30) 

0.23 
(0.15 to 
0.38) 

NS 

QoL: 
Mini AQLQ (95% 

 
3.68 

 
3.64 

- - - - - -  
4.40 

 
4.05 

 
NS 



CI) 
 

(3.43 to 3.91) (3.41 to 
3.87) 

(4.04 
to 
4.76) 
 

(3.73 to 
4.36) 
 

3. Martin MA et 
al. 2009 (22). 

Symptomatic days 
(mean, SD)  
 

5.9 (4.2) 5.5 (5.0) NR NR NS NR NR NS - - - 

Symptomatic 
nights (mean, SD)  
 

2.5 (2.2) 5.1 (4.8) NR NR NS NR NR NS - - - 

QoL: 
Mini AQLQ 
(mean, SD) 
 
 

4.2 (1.2) 3.7 (1.5) NR NR NS NR NR  I >C 
Adjusted 
difference,                                                                                                                  
1.8 (95% 
CI, 0.8 to 
2.9; p 
=0.002) 
 

- - - 

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

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

- - - - - The results presented in 
cumulative survival 
curves. 23.5 % in I and  
23.7% in C experienced 
asthma relapse 

NS - - - 

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 were 
presented in 
adjusted 
survival curves 

NS 

Rates of Related 
Health Care 
Utilization (per 
patient per year) : 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 



Urgent office 
visits for asthma 
 
Emergency 
department visits 
 
Inpatient 
admissions 
 

NR 
 
 
NR 
 
 
NR 
 
 

NR 
 
 
NR 
 
 
NR 

- 
 
 
- 
 
 
- 
 

- 
 
 
- 
 
 
- 
 

- 
 
 
- 
 
 
- 

- 
 
 
- 
 
 
- 

- 
 
 
- 
 
 
- 

- 
 
 
- 
 
 
- 

0.37 
 
 
0.15 
 
 
0.11 

0.34 
 
 
0.37 
 
 
0.15 

NS 
 
 
NS 
 
 
NS 

Number of OCS 
bursts 

 

NR NR - - - - - - NR NR NS 

Asthma symptom: 
LASS score 
(estimation from 
graphs) 
 

23 22 - - - - - - 17 18.5 I> C 
(p=0.001) 

QoL: 
AQLQ 
(estimation from 
graphs) 
 

4.2 4.1 - - - - - - 5.0 4.5 I>C 
(p=0.04) 

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

Asthma symptom: 
-Asthma 
symptom-free 
days (self-
reported number 
of 24-hour 
periods during 
the prior 2 weeks 
without wheeze, 
tightness in the 
chest, cough, 
shortness of 
breath, slowing 
down activities, 
or night-time 

 
3.11 

 
2.81 

- - - - - -  
6.78 

 
4.50 

 
I > C 
Adjusted 
mean 
difference, 
2.02 (95% 
CI 0.94 to 
3.09; p 
<0.001) 



awakening)(mean
) 
-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 medication 
(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%CI 
0.27 to 
0.68; 
p<0.001) 



 

Numbers of 
urgent health 
care use episodes 
in last 12 months 
(ED, hospital, or 
unscheduled 
clinic visit)(mean) 
 

3.46 3.30 - - - - - - 1.99 1.96 NS 

Asthma 
exacerbations 
(mean) 
 

2.42 2.34 - - - - - - 1.07 1.63 I>C 
Adjusted 
mean 
difference, 
−0.55 
(95%CI 
−0.87 to 
−0.24; 

p=0.001) 

OCS bursts 
(mean) 
 

3.94 5.68 - - - - - - 1.16 2.45 NS 

Pulmonary 
function (mean): 
-FEV1 
-FVC 
-FEV1 % 
-FEV1/FVC 
 

 
 
2.50 
3.37 
84.5 
72.9 

 
 
2.60 
3.43 
87.3 
75.4 

- - - - - -  
 
2.56 
3.44 
87.3 
74.3 

 
 
2.61 
3.46 
88.3 
75.0 

 
 
NS 
NS 
NS 
NS 

QoL: 
-Mini AQLQ 
(mean) 
 
 
 
 
 
 

 
3.72 
 
 
 
 
 
 
 

 
3.83 
 
 
 
 
 
 
 

 
- 
 
 
 
 
 
 
 

 
- 
 
 
 
 
 
 
 

 
- 
 
 
 
 
 
 
 

 
- 
 
 
 
 
 
 
 

 
- 
 
 
 
 
 
 
 

 
- 
 
 
 
 
 
 
 

 
4.66 
 
 
 
 
 
 
 

 
4.19 
 
 
 
 
 
 
 

 
I>C 
Adjusted 
mean 
difference, 
0.50 (95% 
CI 0.28 to 
0.71; p 
<0.001) 



-SF-12 Mental 
Health Scale 
(mean) 
 
-SF-12 Physical 
Health Scale 
(mean) 

41.7 
 
 
 
35.9 

40.7 
 
 
 
37.3 
 

- 
 
 
 
- 

- 
 
 
 
- 

- 
 
 
 
- 

- 
 
 
 
- 
 

- 
 
 
 
- 
 

- 
 
 
 
- 
 

44.3 
 
 
 
41.5 

43.5 
 
 
 
37.5 

NS 
 
 
 
I>C 
Adjusted 
mean 
difference, 
4.54 
(95%CI 
2.56 to 
6.52; 
p=0.001) 
 

Missed work, 
school, or normal 
daily activity days 
(mean) 
 

1.09 1.01 - - - - - - 0.28 0.46 NS 

7. Shelledy DC 
et al. 2009 (21). 

 

 

Number of 
hospitalizations 
(mean, SD) 

 

AMP
-RT 

AMP
-RN 

 
 
 
- 

 
 
 
- 

 
 
 
- 

 AMP
-RT 

AMP
-RN 

 
 
 
 
0.20 
(0.5) 
 

 
 
 
 
I(AMP-RT 
& AMP-
RN) >C; p 
= 0.014, p 
= 0.005 

 
 
 
 
- 

 
 
 
 
- 

 
 
 
 
- 

 
NR 
 

 
NR 
 

 
 
0.04 
(0.2) 

 
 
0 (0) 

In-patient days 
(mean, SD) 

NR 
 

NR 
 

- - - - 0.09 
(0.04) 

0 (0) 0.46 
(0.20) 

I(AMP-RT 
& AMP-
RN) >C; p 
= 0.02, p = 
0.015 

- - - 

ED visits 

 

NR 
 

NR 
 

- - - - 0.09 
(0.3) 

0.26 
(0.8) 

0.37 
(0.9) 

NS - - - 



Clinic visits NR 
 

NR 
 

- - - - 3.3 
(5.1) 

3.2 
(5.2) 

4.1 
(5.8) 
 

NS - - - 

Pulmonary 
function (mean, 
SD): 
-FVC 
 
-FEV1 

 

 

-FEV1/FVC 
 
-PEFR 
 
 
SpO2 
 

 
 
 
2.7 
(0.92) 
2.1 
(0.79) 
75 
(12) 
5.2 
(2.2) 
 
97.3 
(1.3) 
 

 
 
 
2.8 
(0.92) 
2.1 
(0.72) 
74 
(12) 
5.2 
(2.1) 
 
97.0 
(2.0) 

 
 
 
2.7 (0.94) 
 
1.9 (0.70) 
 
 
70 (11) 
 
5.3 (1.9) 
 
 
96.1 (2.6) 

 
 
 
- 
 
- 
 
 
- 
 
- 
 
 
- 
 

 
 
 
- 
 
- 
 
 
- 
 
- 
 
 
- 
 

 
 
 
- 
 
- 
 
 
- 
 
- 
 
 
- 

 
 
 
2.87 
(0.82) 
2.14 
(0.71) 
74 
(10) 
6.0 
(2.2) 
 
97.2 
(1.1) 

 
 
 
2.74 
(0.80) 
2.02 
(0.70) 
73 
(13) 
5.3 
(2.0) 
 
97.4 
(1.5) 

 
 
 
2.57 
(0.73) 
1.81 
(0.65) 
 
69 (12) 
 
4.9 
(1.7) 
 
96.4 
(1.7) 

 
 
 
NS 
 
NS 
 
 
NS 
 
I(AMP-
RT) >C;  p 
= 0.03 
I(AMP-
RT) & 
I(AMP-
RN) > C;  
p<0.05 
 

 
 
 
- 
 
- 
 
 
- 
 
- 
 
 
- 

 
 
 
- 
 
- 
 
 
- 
 
- 
 
 
- 
 

 
 
 
- 
 
- 
 
 
- 
 
- 
 
 
- 

Asthma symptom 
(mean, SD): 
-Borg Score 
 
-Asthma 
Symptoms Score. 
 

 
 
2.2  
(2.2) 
1.6 
(1.3) 

 
 
1.9 
(1.7) 
1.2 
(1.1) 

 
 
2.3 (2.3) 
 
1.5 (1.2) 

 
 
- 
 
- 

 
 
- 
 
- 

 
 
- 
 
- 

 
 
1.4 
(1.3) 
1.1 
(1.3) 

 
 
1.6 
(2.1) 
1.3 
(1.2) 

 
 
1.7 
(1.5) 
1.8 
(1.2) 

 
 
NS 
 
NS 

 
 
- 
 
- 

 
 
- 
 
- 

 
 
- 
 
- 

QoL: 
-SGRQ Change 
Score (mean, SD): 
Total 
 
 
Symptoms 
 
 
Activity 

 
 
 
56 
(19) 
 
68 
(17) 
 
66 

 
 
 
56 
(17) 
 
69 
(18) 
 
64 

 
 
 
56 (19) 
 
 
69 (16) 
 
 
64 (25) 

 
 
 
- 
 
 
- 
 
 
- 

 
 
 
- 
 
 
- 
 
 
- 

 
 
 
- 
 
 
- 
 
 
- 

 
 
 
−11.0 
(15) 
 
−8.4 
(21) 
 
−9.9 

 
 
 
−6.0 
(14) 
 
−5.4 
(18) 
 
−3.5 

 
 
 
−2.5 
(15) 
 
2.7 (17) 
 
 
1.1 (19) 

 
 
 
I(AMP-
RT) > C; p 
= 0.04 
I(AMP-
RT) > C; p 
=0.03 
NS 

 
 
 
- 
 
 
- 
 
 
- 

 
 
 
- 
 
 
- 
 
 
- 

 
 
 
- 
 
 
- 
 
 
- 



 
Impact 

(24) 
47 
(22) 

(21) 
46 
(19) 

 
47 (21) 

 
- 

 
- 

 
- 

(23) 
−12.4 
(18) 

(21) 
−7.7 
(16) 

 
−6.2 
(19) 

 
NS 
 
 

 
- 

 
- 

 
- 
 

-SF-36 Change 
Scores (mean, 
SD): 
PCS 
 
 
 
 
 
 
MCS 
 

 
 
 
36 
(21) 
 
 
 
 
 
45 
(23) 

 
 
 
40 
(20) 
 
 
 
 
 
44 
(22) 

 
 
 
37 (20) 
 
 
 
 
 
 
45 (26) 

 
 
 
- 
 
 
 
 
 
 
- 

 
 
 
- 
 
 
 
 
 
 
- 

 
 
 
- 
 
 
 
 
 
 
- 

 
 
 
16.9 
(23) 
 
 
 
 
 
15.0 
(23) 

 
 
 
9.4 
(18) 
 
 
 
 
 
8.5 
(22) 

 
 
 
−3.1 
(15) 
 
 
 
 
 
1.9 (25) 

 
 
 
I(AMP-RT 
& AMP-
RN) >C; p 
= 0.0002, p 
= 0.005 
 
 
NS 
 
 

 
 
 
- 
 
 
 
 
 
 
- 

 
 
 
- 
 
 
 
 
 
 
- 

 
 
 
- 
 
 
 
 
 
 
- 

8. Smith JR et 
al. 2005 (29). 
 
*Results at 2 
months  

Asthma symptom: 
Asthma morbidity 
questions (mean, 
SD) 

 
6.06 
(3.11 

 
5.11 
(3.00) 

 
*4.29 
(3.26) 

 
*5.00 
(3.08) 

 
NS 

 
4.21 
(3.50) 

 
4.00 
(2.91) 

 
NS 

 
4.36 
(3.50) 

 
4.48 
(3.00) 

 
NS 

QoL (mean, SD) 
: 
- Living with 
Asthma 
Questionnaire. 
 
-SF-36 physical 
function score 
 
SF-36 mental 

 
 
1.20 
(0.41) 
 
 
50.85 
(31.46) 
 
58.81 

 
 
1.14 
(0.40) 
 
 
55.33 
(26.83) 
 
62.49 

 
 
*1.04 
(0.43) 
 
 
*55.71 
(33.21) 
 
*64.86 

 
 
*1.08 
(0.41) 
 
 
*51.67 
(28.08) 
 
*62.57 

 
 
NS 
 
 
 
NS 
 
 
NS 

 
 
1.02 
(0.45) 
 
 
52.98 
(31.59) 
 
66.19 

 
 
1.04 
(0.40) 
 
 
55.36 
(29.56) 
 
66.19 

 
 
NS 
 
 
 
NS 
 
 
NS 

 
 
1.01 
(0.45) 
 
 
55.83 
(33.9
8) 
 

 
 
1.02 
(0.44) 
 
 
58.45 
(30.01) 
 
63.81 

 
 
NS 
 
 
 
NS 
 
 
NS 



health score 
 

(23.01) (22.14) 
 

(22.60) 
 

(21.16) 
 

(22.30) (20.82) 66.38 
(24.3
6) 

(23.90) 

 Additional ITT 
analysis 
 
Asthma symptom: 
Asthma morbidity 
questions (mean, 
SD) 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
4.29 
(3.26) 

 
 
 
5.00 
(3.08) 

 
 
 
NS 

 
 
 
4.21 
(3.50) 

 
 
 
4.00 
(2.91) 

 
 
 
NS 

 
 
 
4.36 
(3.50) 

 
 
 
4.48 
(3.00) 

 
 
 
NS 

 QoL (mean, SD) 
: 
-Living with 
Asthma 
Questionnaire 
 
 
 
 
 
 
-SF-36 physical 
function score 
 
-SF-36 mental 
health score 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
1.04 
(0.43) 
 
 
 
 
 
 
 
55.71 
(33.21) 
 
64.86 
(22.60) 

 
 
1.08 
(0.41) 
 
 
 
 
 
 
 
51.67 
(28.08) 
 
62.57 
(21.16 

 
 
I>C mean 
adjusted 
difference, 
0.14 (95% 
CI 0.04 to 
0.23; 
p=0.01) 
 
 
NS 
 
 
I>C mean 
adjusted 
difference, 
-7.65 (95% 
CI -15.33 
to 0.19; 
p=0.05) 
 

 
 
1.02 
(0.45) 
 
 
 
 
 
 
 
52.98 
(31.59) 
 
66.19 
(22.30) 

 
 
1.04 
(0.40) 
 
 
 
 
 
 
 
55.36 
(29.56) 
 
66.19 
(20.82) 
 

 
 
I>C mean 
adjusted 
difference, 
0.13 (95% 
CI 0.03 to 
0.23; 
p=0.01) 
NS  
 
 
NS 

 
 
1.01 
(0.45) 
 
 
 
 
 
 
 
55.83 
(33.9
8) 
 
66.38 
(24.3
6) 

 
 
1.02 
(0.44) 
 
 
 
 
 
 
 
58.45 
(30.01) 
 
63.81 
(23.90) 
 
 

 
 
I>C mean 
adjusted 
difference, 
0.13 (95% 
CI 0.02 to 
0.25; 
p=0.03) 
 
 
NS 
 
 
NS 

9. Vojta CL et 
al. 1999 (24). 

ED visits (mean, 
SD) 
 

1.27 (1.63) 1.18 (1.50) - - - 0.74 (1.40) 0.45 
(0.77) 

NS - - - 

Hospitalizations 
(mean, SD) 

0.56 (1.09) 0.59 (0.72) - - - 0.27 (1.40) 0.15 
(0.41) 

NS - - - 



 
 

ACT™=Asthma Control Test, DiD= Difference in Differences, QoL= Quality of Life, PT=Portal Training, NS= Non-significant, NR= Not reported, CHW=Community 
health worker, AQLQ= Asthma Quality of Life Questionnaire, ED= Emergency department, I=Intervention, C=Control, > =Better, RT= Respiratory therapist, LASS=Lara 
Asthma Symptom Scores, OCS=Oral corticosteroids, ACQ=Asthma Control Questionnaire, SGRQ=St. George’s Respiratory Questionnaire, PCS=Physical Component 
Summary Score, MCS=Mental Component Summary Score, ITT=Intention-to-treat, SD=Standard deviation, PEFR=Peak expiratory flow rate.  
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High risk of bias Unclear risk of bias Low risk of 

Vojta et al. 1999 
 

Smith et al. 2005 
 

Brown et al. 2006 
 

Galbreath et al. 2008 
 

Martin et al. 2009 
 

Shelledy et al. 2009 
 

Krieger et al. 2015 
 

Apter et al. 2019 
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