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ABSTRACT
Objective: This review examined the impact of environmental change and educational interventions
targeting young children fromminority groups living in urban environments andwhowere from low-
income families.Data Sources: A scopingmethodologywas used to find research across six databases,
including CINAHL, ERIC, PsycINFO, PubMed, MEDLINE, and EMBASE. Study Selection: 299 studies were
identified. Duplicates were removed leaving 159 studies. After reviewing for inclusion and exclusion
criteria, 23 manuscripts were identified for this study: 11 featured home-environment change inter-
ventions and 12 emphasized education of children. Results: Studies were reviewed to determine key
interventions andoutcomes for children. Bothenvironmental interventions andeducational programs
had positive outcomes. Interventions did not always impact health outcomes, such as emergency
department visits. Conclusions: Results indicated many of the environmental change and education
interventions improved asthma management and some symptoms. A multipronged approach may
be a good method for targeting both education and change in the home and school environment to
promote the well-being of young children in urban areas. New research with careful documentation
of information about study participants, dose of intervention (i.e., number and duration of sessions,
booster sessions) and specific intervention components alsowill provide guidance for future research.

Introduction

Morbidity and mortality related to asthma are higher in
urban, inner-city populations and minority groups from
low-income families (1–3). The prevalence of asthma in
children is high, and estimated as between nine and ten
percent in the United States (US) (4). This chronic med-
ical condition disproportionately affects children from
minority groups (5), low-income populations, and chil-
dren in inner cities (6–8).

Lee et al. reviewed childhood asthma interventions
including randomized controlled trials, recent literature
reviews (including a Cochrane review), and community
and state level efforts to manage childhood asthma (5). In
their review, Lee et al. expressed the need for educational
interventions addressing asthma management, and cited
their importance in reducing the risk for urgent health
care encounters, but stated education alone might not be
enough to reduce the disparities in asthma management
(5). Lee et al. also stressed the critical contribution of
changing the home environment coupled with education
for parents to promote change in child asthma manage-
ment. This is in line with Bellin et al.’s recommendations
of a multi-pronged approach (9). Lee et al. reported that

CONTACT Laura Nabors laura.nabors@uc.edu University of Cincinnati, P.O. Box , Cincinnati, OH - USA.

child-focused educational interventions often have only a
small or modest impact on the number of days a child has
symptoms, number of days a childmisses of school, or has
functional limitations, and that environmental changes in
the home can produce greater reductions in allergens in
the home, asthma symptoms, and functional limitations
(when compared to other intervention types (5). Despite
reductions in home allergens and asthma symptoms,
home-based interventions can be costly to implement
and challenging to maintain, and there is limited evi-
dence to support these environmental interventions as
significantly impacting critical health outcomes such as
emergency care visits (5).

Al Aloola et al. recommended that a focused review
of educational interventions for children in niche groups
or populations, such as those from minority groups or
in urban areas, be undertaken (10). The purpose of this
review is to extend knowledge and present literature on
school-based educational interventions and home-based
environmental interventions delivered in urban areas
with primarily school-age children fromminority groups
and low-income families. The literature was reviewed
to determine the impact of interventions developed to

©  Taylor & Francis Group, LLC

https://doi.org/10.1080/02770903.2018.1424185
https://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2018.1424185&domain=pdf&date_stamp=2018-02-05
mailto:laura.nabors@uc.edu


2 K. WELKER ET AL.

improve asthma management and health outcomes for
children. Information from these studies may provide
guidance to clinicians and researchers working with
young children with asthma residing in what often are
high risk areas.

Methods

The focus of this review was to identify studies where
elementary school-age children (ages five to eleven years),
who were in minority groups, residing in low-income
families, in urban areas were in the sample. The dates
for articles reviewed were from 2000 through 2017. Ran-
domized controlled trials (RCTs) were critical to locate.
Although, since it may be difficult to fund or conduct
studies in low-income urban areas (11–13), studies that
were not RCTs also were considered. A scoping method-
ology was used to find a broad range of studies in urban
areas with children from minority groups, focusing on
child education, primarily in the school setting, and
environmental change in the home to reduce allergens
and asthma triggers (e.g., second hand smoke, mold,
dust, pests) (14–16). The scoping methodology is used to
create a wide representation of literature in areas where
there is a comprehensive array of study designs and
research methods (15).

The search strategy involved review of six databases
including: CINAHL, ERIC, PsycINFO, PubMed, MED-
LINE, and EMBASE. The search was conducted in
January through February of 2017. Similar to Al Aloola
et al. (10), we used broad search terms to capture a large
variety of articles for review. Search terms included the
following terms and combination of terms: minority ∗

children ∗ asthma ∗ intervention ∗ school ∗ home. The
search terms were identified by the authors based on
information provided by previous researchers (5,10).

Two of the authors reviewed and applied the selection
criteria to all manuscripts gathered through the search
process over four meetings. Discrepancies were resolved
by consensus. Inclusion criteria formanuscripts included:
(1) asthma interventions for elementary school-age chil-
dren and/or parents; (2) information about children
residing in minority groups, low-income families, and
urban areas; (3) interventions including a child-focused
education component; or (4) interventions featuring an
environmental change in the home. Exclusion criteria
included: (1) targeting older youth – ages 12 years and
older; (2) not being in urban areas; and (3) not includ-
ing children from low-income families in the sample.
Additionally, manuscripts were excluded if they were:
(1) conference abstracts; (2) guidelines for diagnosis,
treatment, and care of asthma; (3) focused on assessment
of drug efficacy; or (4) focused solely on adherence to
medical regimens.

Studies with varying degrees of experimental control
were reviewed to provide a wide-ranging base for future
research efforts. Studies using randomized controlled trial
designs were evaluated using Jadad scores in order to
estimate the quality of methods of random assignment,
double-blinding, and the flow of patients (17).

Results

Two hundred and ninety-nine studies were identified
using search criteria. Figure 1 depicts the results of the lit-
erature search, article selection, and inclusion/exclusion
criteria.

One hundred and forty of the studies were dupli-
cates and were removed. This left 159 articles and review
papers. After reviewing the studies using inclusion and
exclusion criteria, there were 23 manuscripts for eval-
uation. Twelve of these were educational in nature and
eleven featured environmental changes in the home.

Educational interventions

Table 1 presents information on educational interventions
for children.

These child-focused interventions included education
related to asthma management and medication monitor-
ing, avoidance of asthma triggers (e.g., allergens), proper
use of inhalers, and recognition of symptoms related to
having an asthma attack (18,19; see Table 1). A range of
educational techniques were used, such as stories, educa-
tion in small groups, and games (19,20). Education was
delivered by primary care providers, nurses, and trained
paraprofessionals (21–23). The delivery of interventions
varied, including computer-based education (24,25), face-
to-face education (21), and groups (19).

Participants differed in terms of symptoms and symp-
tom severity across studies, but most of the interven-
tions yielded improvements in child health outcomes.
Additionally, most reported post-intervention improve-
ments in asthma symptoms (18,20,22–26) and reductions
in emergency department (ED) visits and hospitalizations
(18,20–23,25–27). These improvements were reported for
interventions with relatively fewer educational sessions
(18,20–23) and those with higher numbers of educational
sessions (24–27). It was noteworthy that many studies
did not include critical health assessments, such as use of
spirometry to assess peak flow and emergency visits for
acute symptoms to examine change in asthma symptoms
(see Table 1).

A focal point of many of the available interventions
was to improve management and self-care of asthma
symptoms (19–20,22–23,28). Child participants in each
of these studies were reported to have increases in
asthma management skills, although this did not always
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299 articles were located 
when performing initial 

literature review.

140 duplicate articles removed

159 titles and abstracts 
were reviewed for 

inclusion by two or three 
authors.

136 articles eliminated based 
on inclusion and exclusion 

criteria. 

Inclusion criteria:
1. Intervention included 

elementary school-age 
children

2. Participants included 
urban, minority or 
low-income

3. Child-focused education
4. Environmental change in 

home
Exclusion Criteria

1. Primary intervention 
targets were adolescents

2. Not in urban area
3. Not including low-

income
4. Conference abstracts
5. Guidelines for treatments
6. Studies assessing drug 

effectiveness

11 articles included 
environmental changes 

in the home

12 articles included school-
based educational 

interventions

23 articles for evaluation

Search Terms: 
minority, children, 

asthma, intervention, 
school and home.Limits applied to all 

database searches: 
English language
Children age 5-11
Published between 

1999-2017

Articles Identified:
EMBASE – 93
PubMed – 71
CINAHL – 42
Medline – 57

PsycINFO – 30
ERIC – 6

Figure . Results of the literature search, article selection, and inclusion/exclusion criteria.

directly relate to improvements in health status. Along
with improvements in these critical behaviors, several
researchers also assessed self-efficacy for asthma care
of the child participants (20,22,23,25,28). Each of these
interventions reported gains in child self-efficacy for their
asthma management; but only one (25) reported a rela-
tionship between self-efficacy and a reduction in asthma
related ED visits. and hospitalizations.

Environmental interventions

Table 2 presents information from a review of the envi-
ronmental change studies.

Environmental interventions included both coun-
seling and in-home efforts. Environmental counseling

was utilized in a majority of the interventions (11–13,
29–33) and included strategies addressing the implica-
tions of second-hand smoke exposure (31,33), avoiding
indoor allergen sources (31,32), and explaining the
importance of pest control and air filters (32). Other
interventions provided participants with in-home pest
extermination, professional cleaning, repairs and mold
removal, air filters, mattress replacements, and allergen-
proof bedding (29,30,32,34–36). One intervention
focused on a single environmental element (secondhand
smoke exposure (33)) while the others had a wider focus.
There were reports of improvements in child allergy and
asthma symptoms, decreased use of medications, and
reduced hospital visits related to exacerbations of asthma
symptoms resulting from these in-home interventions
(11–13,29–35).
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Specific to the environment, findings indicated there
were reductions in allergens in homes (30), increased
numbers of air filters in homes (32), and reductions in
second-hand smoke in the home (29,31,33). The inter-
ventions utilizing a more intensive intervention (e.g.,
providing professional cleaning/pest removal or equip-
ment for families to improve the home environment)
reported improvements in the home environment and
child asthma symptoms (29,30,32,34–36). Interventions
focused on encouraging parents and family to reduce
second-hand smoke exposure in the home reported
reductions in in-home smoking, but this did not directly
relate to improved asthma symptoms for the child
(29,31,33).

Most of the environmental interventions included a
relatively short educational component. The education
provided to children was not always clearly explained in
themanuscripts. These educational components averaged
about three sessions, and education was often provided
to parents by nurses (29, 32; see Table 2). The excep-
tion to this was the Head-Off Environmental Asthma in
Louisiana (HEAL) study, where case management and
home-based counseling were more frequent (up to 25
sessions); however, counselors were addressing trauma
related to a natural disaster, which increased needs for
visits (13). After studying the process of care for HEAL,
Thornton et al. reported that evidence-based interven-
tions to educate and assist children and families work well
in low-income, urban settings when strategies are user-
friendly, culturally considerate, and realistic (13).

Jadad scores

For those interventionswhere it was possible, Jadad scores
were computed to assess the quality of the trial. There
were six educational (7,20–22,24,33) and five environ-
mental (30–33,35) interventions that utilized randomized
controlled trial designs. The environmental interventions
had an average score of 2.8 (range 2–4) and the educa-
tional interventions had an average score of 2.67 (range
2–4). Many of the trials did not have blinding incorpo-
rated in to their study design, which weakened their score
(e.g., 20–22, 24, 30, 31, 33).

Discussion

Findings of this study showedmany of the environmental
change and educational interventions produced gains in
either management or control of asthma symptoms, as
well as improvements in the environment with respect to
air quality, mold, pests and other environmental triggers.
The majority of studies discussed prevention of multi-
ple asthma triggers in order to deliver comprehensive

interventions to address multiple causes of asthma for
children.

Educational interventions often produced gains in
child and parent abilities to manage asthma symptoms,
adhere to medical regimens, use inhalers, and recognize
asthma symptoms (e.g., 24). Tool kits and programs that
work for young children are available (e.g., Open Airways
for Schools intervention by the American Lung Associa-
tion (23,28,37), National Cooperative Inner City Asthma
Study (NCICAS) (38)). These tool kits may be an effective
way for future researchers to approach asthma interven-
tions in this population. The use of tool kitsmay be benefi-
cial in encouraging behavior change and not simply gains
in knowledge. This is critical as increased knowledge does
not always translate directly into improved behavior.

Many of the home-environment interventions pro-
vided families in low-income, urban areas with resources
(e.g., air filters) to help their child’s asthma that may
not have otherwise been available. Various interventions
provided in-home cleaning, and pest and mold removal,
along with professional equipment to help remove aller-
gens from the air, carpets and bedding. The cost of ser-
vices and equipment may be too high for families with
low household incomes. Interestingly, Turcotte et al. (34)
were able to provide pestmanagement, commercial clean-
ing, and cleaning equipment for intervention families at a
cost of just $192 per child, and they discovered significant
reductions in hospitalizations and medication use.

Environmental change can be challenging to imple-
ment, and adherence to environmental modifications can
be low (27). For environmental interventions to be effec-
tive, parents may need to understand the potential health
benefits of these interventions and the importance of
maintaining changes in the home (36). Moreover, it may
be difficult to estimate how many children and parents
will actually participate in the intervention, which was
an issue for the HEAL project (12) and the Inner-City
Asthma Intervention (38). Researchers will need to bet-
ter understand why participants who are in the original
pool of participants decline to participate in research trials
(e.g., 32), in order to develop treatments that work for all
children.Consequently, there is a need for outreach efforts
to educate about the value of the project and the develop-
ment of referral sources to ensure that children and their
parents enroll in projects (38).

It is important to ensure that educational interven-
tions in both school and home environments are inten-
sive enough (i.e., the dose of treatment is sufficient) to
produce change in health behaviors. Dosage, or the num-
ber and intensity of educational and environmental inter-
ventions, varied widely, and finding the optimal dose of
education sessions and optimal length, number, and type
of environmental interventions has yet to be determined.
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Many of these studies were relatively short in duration,
and it is possible these interventions may have been more
effective in eliciting changes in child health status with an
increased study duration.

The interventions reviewed included many compo-
nents. As such, it is difficult to determine which compo-
nents of interventions were more successful in improving
asthmamanagement and symptoms.Understandingwhat
components of interventions are most effective remains
a goal for future studies. Bellin et al. recommended a
multipronged approach, consisting of self-management
education for children and parents, and environmental
control interventions to improve asthmamanagement for
inner-city youth (9). Combined school- and home-based
educational and environmental change interventions fit
the description of a multipronged approach and may
produce long-term changes in knowledge and behaviors
for children and parents and critical changes in the home
environment. This combined approach may lead to long-
term improvements in health outcomes for families in
low-income urban areas (23,39,40). Schools are suggested
as a hub for child education and outreach to the homes
to engage parents, because this venue provides access to
the majority of children and parents in urban areas.

Interventions need to be delivered in a flexible man-
ner (11,33) and should be tailored to children’s educa-
tional and asthma management needs (11,20). This may
make it difficult to assess fidelity of implementation of
manualized interventions, which often are a cornerstone
of randomized clinical trials. Given the transient nature
of urban, low-income populations, it will remain criti-
cal to use a broad lens and review studies with an eye
toward applicability of themethods and designs of studies
to learn what helps which children. Thus, review papers
that include information on randomized controlled trials
and other types of research designs may provide valuable
information for clinical practice guidelines (41). More-
over, the studies implementing a randomized controlled
trial design did not always yield improvement in asthma
health outcomes (e.g., 21, 33) and studies where these
designs were not possible (e.g., 11–13) provided informa-
tion that may be widely used.

While many of the educational and environmen-
tal studies reviewed showed positive outcomes (e.g.,
11–13, 18, 20, 22–26, 29–35), it is challenging to argue
that the literature reviewed provides clear information
to determine the effectiveness of educational and home
change interventions. Clear information on income sta-
tus and age were not consistently available across stud-
ies and the behavioral and health outcomes measured
across studies were inconsistent. Many studies did not
clearly report asthma severity and control. For example,

most researchers did not assess use of controller medi-
cations and peak flow (e.g., 20, 21, 28, 33, 36). Addition-
ally, asthma-related visits to primary care physicians were
under-reported. With these inconsistencies in outcomes
measured and reporting, it is difficult to pinpoint themost
effective intervention design for improving asthma symp-
toms and child health outcomes.

Conclusions

Our review found initial evidence for the impact of edu-
cational and home-based interventions. However, some
of the educational techniques did not produce change in
ED visits and primarily impacted knowledge and self-
efficacy for asthmamanagement.More research is needed
to determine the conditions under which the different
educational and home environment change programs are
effective in reducing asthma symptoms, lost school days,
and emergent care visits. In future studies, it will be
important to control the time of year when children are
enrolled, because asthma symptoms may change in dif-
ferent seasons (26). System-level factors related to health
care access, quality of health and quality of life, as well
as costs of health prevention and education efforts are
another area for continued research (42,43). This study
concentrated on urban areas, but other areas, such asmin-
ing towns, areas near power plants, and low-income rural
areas are targets for future research. Improving environ-
mental quality, education, and reducing cost and access
barriers to quality health care will provide further gains
in eliminating health disparities to improve asthma man-
agement for children residing in urban areaswho are from
low-income, minority households.

Several areas for future research were discovered. For
instance, analyzing data for minority youth in large scale
studiesmay yield new knowledge. Re-analyzing data from
large-scale studies to determine outcomes for niche pop-
ulations may be a relatively less expensive way to examine
outcomes for special groups. Information from existing
educational programs and home- and school-based envi-
ronmental change programs that are offered in an inte-
grated format, with booster sessions available over longer
periods of time, may be effective in improving asthma
outcomes over time (9,21). Although there was some lim-
ited information about sustainability of positive health
outcomes, more systematic estimation of outcome sus-
tainability in longitudinal studies is needed.

Declaration of interest

The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of the paper.



JOURNAL OF ASTHMA 13

References

1. Gruchalla RS, Pongracic J, Plaut M, Evans R, Vis-
ness CM, Walter M, Crain EF, Kattan M, Morgan WJ,
Steinbach S, et al. Inner City Asthma Study: relation-
ships among sensitivity, allergen exposure, and asthma
morbidity. J Allergy Clin Immunol 2005;115(3):478–485.
doi:10.1016/j.jaci.2004.12.006.

2. Kopel LS, Phipatanakul W, Gaffin JM. Social disadvan-
tage and asthma control in children. Pediatr Respir Rev
2014;15:256–263. doi:10.1016/j.prrv.2014.04.017.

3. Akinbami LJ, Moorman JE, Liu X. Asthma prevalence,
health care use, and mortality: United States. US Dept of
Health and Human Services, Centers for Disease Con-
trol and Prevention, 2005–2009. Natl Health Stat Reports
2011;32:1–14.

4. Akinbami LJ, Moorman JE, Bailey C, Zahran HS, King M,
Johnson CA, Liu X. Trends in asthma prevalence, health
care use, and mortality in the United States, 2001–2010.
NCHSData Brief, No. 94. Hyattsville,MD:National Center
for Health Statistics; 2012.

5. Lee H, McCullough C, Heider F, Hanlon C, Kniffin T.
MDRC Working Paper: The effectiveness of interventions
to address childhood asthma: a scan of literature and cur-
rent approaches. New York (NY): MDRC Publications;
2016.

6. Oraka E, Iqbal S, Flanders WD, Brinker K, Garbe P. Racial
and ethnic disparities in current asthma and emergency
department visits: findings from the National Health Inter-
view Survey, 2001–2010. J Asthma 2013;50:488–496. doi:
10.3109/02770903.2013.790417.

7. Levy M, Heffner B, Stewart T, Beeman G. The effi-
cacy of case management in an urban school dis-
trict in reducing school absences and hospitaliza-
tions for asthma. J Sch Health 2006;76(6):320–324.
https://doi.org/10.1111/j.1746-1561.2006.00120.x.

8. BloomB,CohenRA, FreemanG. Summary health statistics
for US children: National Health Interview Survey, 2008.
Vital Health Stat 10 2009;(244):1–81.

9. BellinMH,NewsomeA, LandC,Kub J,Mudd SS, Bollinger
ME, Butz AM. Asthma home management in the inner-
city: what can the children teach us? J Pediatr Health Care
2017;31(3):362–371. doi:10.1016/j.pedhc.2016.11.002.

10. Al Aloola NA,Naik-Panvelkar P, Nissen L, Saini B. Asthma
interventions in primary schools - a review. J Asthma
2014;51(8):779–798. doi:10.3109/02770903.2014.914534.

11. Chulada PC, Kennedy S, Mvula MM, Jaffee K, Wildfire
J, Thornton E, Cohn RD, Grimsley LF, Mitchell H, El-
Dahr J, et al. The Head-off Environmental Asthma in
Louisiana (HEAL) Study - methods and study popula-
tion. Environ Health Perspect 2012;120(11):1592–1599.
doi:10.1289/ehp.1104239.

12. Sterling Y, Linville LJ. A qualitative study of case man-
agement of children with asthma. Prof Case Manag
2015;20(1):30–39. doi:10.1097/NCM.0000000000000068.

13. Thornton E, Kennedy S, Hayes-Watson C Krous RZ,
Mitchell H, Cohn RD. Adapting and implementing
an evidence-based asthma counseling intervention for
resource-poor populations. J Asthma 2016;53(8):825–834.
doi: 10.3109/02770903.2016.1155219.

14. Ahmad E, Grimes DE. The effects of self-management
education for school-age children on asthma

morbidity: a systematic review. J SchNurs 2011;27(4):282–
292. doi:10.1177/1059840511403003.

15. Arksey H, O’Malley L. Scoping studies: towards a
methodological framework. Int J Soc Res and Methodol
2005;8(1):19–32. doi: 10.1080/13645570320000119616.

16. Clark NM, Shah S, Dodge JA, Thomas LJ, Andridge RR,
Little RJ. An evaluation of asthma interventions for preteen
students. J Sch Health 2010;80:80–87. doi:10.1111/j.1746-
1561.2009.00469.x.

17. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds
DJM, Gavaghan DJ, McQuay HJ. Assessing the quality of
reports of randomized clinical trials: is blinding necessary?
Control Clin Trials 2006;17(1):1–12. doi:10.1016/0197-
2456(95)00134-4.

18. DePue JD, McQuaid EL, Koinis-Mitchell D, Camillo
C, Alario A, Klein RB. Providence school asthma
partnership: school-based asthma program for
inner-city families. J Asthma 2007;44(6):449–453.
doi:10.1080/02770900701421955.

19. Horner SD. Effect of education on school-age children’s
and parents’ asthma management. J Spec Pediatr Nurs
2004;9(3):95–102. doi: 10.1111/j.1547-5069.2004.00095.x.

20. Bartholomew LK, Sockrider MM, Abramson SL, Swank
PR, Czyzewski DI, Tortolero SR, Markham CM, Fernan-
dez ME, Shegog R, Tyrrell S. Partners in school asthma
management: evaluation of a self-management program
for childrenwith asthma. J SchHealth 2006;76(6):283–290.
doi: 10.1111/j.1746-1561.2006.00113.x.

21. Horn IB, Mitchell SJ, Gillespie CW, Burke KM, Godoy
L, Teach SJ. Randomized trial of a health communication
intervention for parents of children with asthma. J Asthma
2014;51(9):989–995. doi:10.3109/02770903.2014.930881.

22. BartholomewLK,Gold RS, Parcel GS, Czyzewski DI, Sock-
rider MM, Fernandez M, Shegog R, Swank P. Watch, Dis-
cover, Think, and Act: evaluation of computer-assisted
instruction to improve asthma self-management in inner-
city children. Patient Educ Couns 2000;39(2):269–280.
doi:10.1016/S0738-3991(99)00046-4.

23. Velsor-Friedrich B, Pigott T, Srof B. A practitioner-
based asthma intervention program with African-
American inner-city school children. J Pediatr Health Care
2005;19(3):163–171. doi: 10.1016/j.pedhc.2004.12.002.

24. Wiecha JM, Adams WG, Rybin D, Rizzodepaoli M,
Keller J, Clay JM. Evaluation of a web-based asthma self-
management system: a randomised controlled pilot trial.
BMC Pulm Med 2015;15;17–27. doi:10.1186/s12890-015-
0007-1.

25. Robinson LD Jr, Calmes DP, Bazargan M. The impact of
literacy enhancement on asthma-related outcomes among
underserved children. J Natl Med Assoc 2008;100(8):892–
896. doi:10.1016/S0027-9684(15)31401-2.

26. Bryant-Stephens T, West C, Klein G. Impact of a multi-
trigger intervention on seasonal patterns of asthma symp-
toms in inner city children. J Asthma 2015;52(6):565–570.
doi:10.3109/02770903.2014.991968.

27. Nelson KA, Highstein GR, Garbutt J, Trinkaus K, Fisher
EB, Smith SR, Strunk RC. A randomized controlled
trial of parental asthma coaching to improve outcomes
among urbanminority children. Arch Pediatr AdolescMed
2011;165(6):520–526. doi:10.1001/archpediatrics.2011.57.

28. Bruzzese J-M, Markman LB, Appel D, Webber M. An
evaluation of Open Airways for Schools: using college

https://doi.org/10.1016/j.jaci.2004.12.006
https://doi.org/10.1016/j.prrv.2014.04.017
https://doi.org/10.3109/02770903.2013.790417
https://doi.org/10.1111/j.1746-1561.2006.00120.x
https://doi.org/10.1016/j.pedhc.2016.11.002
https://doi.org/10.3109/02770903.2014.914534
https://doi.org/10.1289/ehp.1104239
https://doi.org/10.1097/NCM.0000000000000068
https://doi.org/10.3109/02770903.2016.1155219
https://doi.org/10.1177/1059840511403003
https://doi.org/10.1080/13645570320000119616
https://doi.org/10.1111/j.1746-1561.2009.00469.x
https://doi.org/10.1016/0197-2456(95)00134-4
https://doi.org/10.1080/02770900701421955
https://doi.org/10.1111/j.1547-5069.2004.00095.x
https://doi.org/10.1111/j.1746-1561.2006.00113.x
https://doi.org/10.3109/02770903.2014.930881
https://doi.org/10.1016/S0738-3991(99)00046-4
https://doi.org/10.1016/j.pedhc.2004.12.002
https://doi.org/10.1186/s12890-015-0007-1
https://doi.org/10.1016/S0027-9684(15)31401-2
https://doi.org/10.3109/02770903.2014.991968
https://doi.org/10.1001/archpediatrics.2011.57


14 K. WELKER ET AL.

students as instructors. J Asthma 2001;38(4):337–342.
doi:10.1081/JAS-100000261.

29. Levy JI, Brugge D, Peters JL, Clougherty JE, Sad-
dler SS. A community-based participatory research
study of multifaceted in-home environmental
interventions for pediatric asthmatics in public
housing. Soc Sci Med 2006;63(8):2191–2203. doi:
10.1016/j.socscimed.2006.05.006.

30. Morgan WJ, Crain EF, Gruchalla RS, O’Connor GT, Kat-
tan M, Evans R, Stout J, Malindzak G, Smartt E, Plaut
M, et al. Results of a home-based environmental interven-
tion among urban children with asthma. N Engl J Med
2004;351(11):1068–1080. doi:10.1056/NEJMoa032097.

31. Wilson SR, Yamada EG, Sudhakar R, Roberto L, Man-
nino D, Mejia C, Huss N. A controlled trial of an
environmental tobacco smoke reduction intervention in
low-income children with asthma. Chest 2001;120(5):
1709–1722. doi:10.1378/chest.120.5.1709.

32. Eggleston PA, Butz A, Rand C, Curtin-Brosnan J, Kan-
chanaraksa S, Swartz L, Breysee P, Buckley T, Diette
G, Merriman B, et al. Home environmental intervention
in inner-city asthma: a randomized controlled clinical
trial. Ann Allergy Asthma Immunol 2005;95(6):518–524.
doi:10.1016/S1081-1206(10)61012-5.

33. Streja L, Crespi CM, Bastani R, Wong GC, Jones CA,
Bernert JT, Tashkin D, Hammond SK, Berman BA. Can
a minimal intervention reduce second-hand smoke expo-
sure among children with asthma from low incomeminor-
ity families: results of a randomized trial? J Immigr Minor
Health 2014;16:256–264. doi:10.1007/s10903-012-9713-4.

34. Turcotte DA, Alker H, Chaves E, Gore R,
Woskie S. Healthy homes: in-home environmen-
tal asthma intervention in a diverse urban com-
munity. Am J Public Health 2014;104(4):665–671.
doi: 10.2105/AJPH.2013.301695.

35. Bernstein JA, Bobbit RC, Levin L, Floyd R, Crandall MS,
Shalwitz RA. Health effects of ultraviolet irradiation in
asthmatic children’s homes. J Asthma 2006;43(4):255–262.
doi:10.1080/02770900600616887.

36. Brandt DM, Levin L, Matsui E, Phipatanakul W, Smith
AM,Bernstein JA.Allergists’ attitudes toward environmen-
tal control: insights into its current application in clinical
practice. J Allergy Clin Immunol 2008;121(4):1053–1054.
doi:10.1016/j.jaci.2007.11.025.

37. Horner SD. Using the Open Airways Curriculum to
improve self-care for third grade children with asthma.
J Sch Health 1998;68:329–337. doi:10.1016/S1081-1206
(10)60784-3.

38. Love AS, Speigel J. The Inner-City Asthma Interven-
tion tool kit: best practices and lessons learned. Ann
Allergy Asthma Immunol 2006;97(Suppl 1):S36–S39.
https://doi.org/10.1016/S1081-1206(10)60784-3.

39. Fisher EB, Stunk RC, Sussman LK, Sykes RK, Walker
MS. Community organization to reduce the need for
acute care for asthma among African American chil-
dren in low-income neighborhoods: the neighborhood
asthma coalition. Pediatrics 2004;114(1):116–123.
https://doi.org/10.1542/peds.114.1.116.

40. Woods ER, Bhaumik U, Sommer SJ, Ziniel SI, Kessler
AJ, Chan E, Wilkinson RB, Sesma MN, Burack AB, Kle-
ments EM, et al. Community asthma initiative: eval-
uation of a quality improvement program for com-
prehensive asthma care. Pediatrics 2012;129(3):465–472.
doi:10.1542/peds.2010-3472.

41. Moher D, Liberati A, Tetzlaff J, Altman DG, The
PRISMA Group. Preferred reporting items for system-
atic reviews and meta-Analyses: the PRISMA statement.
PLoS Med 2009;6(7):e1000097. doi:10.1371/journal.pmed.
1000097.

42. McClendon E, Babino J. Evaluating in-home intervention
strategies to mitigate disparate respiratory illness rates in
disadvantaged urban pediatric populations. Int J Child
Adolesc Health 2015;8(4):405–411.

43. Rubin IL, Geller RJ, Nodvin J, Marcus M, Howett M, Mer-
rick J. Break the cycle of environmental health disparities
in vulnerable children: special issue on health disparities
in children. Rev Environ Health 2011;26(3):135–137. doi:
10.1515/RAVEH.2011.019.

https://doi.org/10.1081/JAS-100000261
https://doi.org/10.1016/j.socscimed.2006.05.006
https://doi.org/10.1056/NEJMoa032097
https://doi.org/10.1378/chest.120.5.1709
https://doi.org/10.1016/S1081-1206(10)61012-5
https://doi.org/10.1007/s10903-012-9713-4
https://doi.org/10.2105/AJPH.2013.301695
https://doi.org/10.1080/02770900600616887
https://doi.org/10.1016/j.jaci.2007.11.025
http://10.1016/S1081-1206\05010\05160784-3
https://doi.org/10.1016/S1081-1206(10)60784-3
https://doi.org/10.1542/peds.114.1.116
https://doi.org/10.1542/peds.2010-3472
http://10.1371/journal.pmed.1000097
https://doi.org/10.1515/RAVEH.2011.019

	Abstract
	Introduction
	Methods
	Results
	Educational interventions
	Environmental interventions
	Jadad scores

	Discussion
	Conclusions
	Declaration of interest
	References

