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Home Asthma Interventions
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A sthma is a common and costly chronic illness
affecting people of every economic level, demo-
graphic category, and age group. People with

asthma can be disabled by their illness, especially during
acute episodes, and unable to perform basic life tasks such
as attend school or work.1– 6 Properly managed, however,
ndividuals with asthma can lead a normal life, including
articipating in sports and other activities, and high-cost
vents, such as visits to the emergency department or
npatient hospital care can be avoided. The review pre-
ented in this supplement to the American Journal of
reventive Medicine by Nurmagambetov et al.7 shows

that comprehensive home environmental interventions
have the potential to be cost-effective interventions for
children with asthma. This is particularly true if the pro-
grams reduce the use of healthcare resources devoted to
treating acute asthma exacerbations brought on by trig-
gers in the home environments.

The National Asthma Education and Prevention Pro-
gram suggests that optimal management of asthma de-
pends on three crucial elements:8,9

● Access to high-quality medical care
● Medication management
● Environmental trigger avoidance.

Environmental trigger avoidance includes taking ap-
propriate measures to modify the environment of a per-
son with asthma to minimize exposure to potential trig-
gers. Because most individuals spend large portions of
their lives in their homes, the home is one of the key
environments that should be modifıed.

All seven of the reviewed RCTs of home interventions
found positive effects of the interventions on asthma
outcomes. This strongly suggests that home environ-
mental interventions can be used to improve health, a
necessary—although not suffıcient— criterion for cost
effectiveness.

The reviewed studies do show wide variations in the
cost per unit of benefıt. In general, the interventions with
lower program cost were more cost effective. Of the three
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studies reporting cost per symptom-free day (SFD)
gained, the interventions that reported the lowest cost
per SFD gained also had the lowest program cost10

—$458 per participant and a cost per SFD gained of $12.
Both the Inner City Asthma study and Healthy Homes
study had a greater impact on SFD gained; however, both
of those interventions were considerably more costly in
terms of program cost, which yielded a higher cost per
SFD gained. Indeed, the highest cost per benefıt was
found for interventions with the highest program cost.
One key factor that determined the cost of the program
was the type of provider used, most obviously due to
differences in wages. This higher cost could potentially be
offset by higher effectiveness if the more trained person-
nel were more effective. The reviewed studies generally
did not show such an offset.

Overall, the reviewed research indicates that a moder-
ate health impact can be achieved with a relatively low-
cost, low-intensity home environmental intervention.
Such an intervention may have a cost-effectiveness ratio
on par with standard pharmaceutical interventions, such
as the use of inhaled steroids as regular therapy. Studies of
inhaled steroids have found that the incremental cost
effectiveness of steroids is $11 per SFD gained11 (using
he payer perspective, because most of the home inter-
entions did not value indirect costs)—little different
rom the $12 per SFD reported for home environmental
nterventions. So, asthma home interventions can com-
are favorably to standard pharmacologic treatments.

It appears that some effect can be achieved from even a
elatively low-intensity intervention. For example, Doli-
ar et al.12 provided a single asthma education session
elivered in the patient’s home, and reported improved
arental coping and a higher perceived change in the
hild’s asthma. This effect can also be observed in Heal-
hy Homes, where both the high-intensity and the low-
ntensity arms showed improvement over baseline. A
imilar result is also reported in the Community Asthma
revention Program, as well as in other asthma inter-
entions, such as the use of pharmacists to provide
ducation.13

Although there have been a number of successful ran-
domized clinical trials examining the impact of home
environmental modifıcations, several key research ques-
tions remain unanswered:
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● What is the persistence of the effect of home environ-
mental interventions?
Of the reviewed studies, most have a 6- to 12-month

follow-up. The evidence suggests that the benefıts of the
interventions decline over time, but the long-term extent
of the decline is unclear. For example, the Inner City
Asthma Study reported that unscheduled visits to the ED
or clinic for asthma care declined by 0.35 per child per
year during the fırst year, and by 0.26 days per year per
child during the second year. This suggests that approxi-
mately one quarter of the benefıts were lost during the
second year. The National Cooperative Inner-City
Asthma Study reported that the maximum symptom-
days declined by �14.3 per child per year during the fırst
year, and by �13.3 during the second year, suggesting
that approximately 7% of the benefıts were lost during the
second year.

If the benefıts of home interventions persist over sev-
eral years, even relatively small decreases in health expen-
ditures may be suffıcient for the program to be cost neu-
tral. Alternatively, if the benefıts diminish substantially,
limited follow-up programs may be effective in sustain-
ing the effectiveness of the intervention.

● What type of professional training is most effective?
There is no consensus in the literature on appropri-

ate training for the individuals performing the home
interventions. In the published literature, studies have
used medical doctors,12 environmental counselors/
nterventionists,14 asthma counselors,15 community
ealth workers,16 registered nurses,17 home health

nurses,18 pharmacists,14 and peer educators.19 There is
lso the possibility of using respiratory therapists.

All of these different professional backgrounds have
trengths and weaknesses. The key trade-off is between a
uperior understanding of the community—found in
ommunity health workers, asthma counselors, and peer
ducators—and a superior understanding of health and
sthma, exemplifıed by medical doctors, pharmacists,
nd nurses. Particularly for low-income and minority
ommunities, the ability to communicate successfully
ith families may be more important for effectiveness

han a fuller understanding of the illness. The personnel
ith less medical training also typically have lower sala-

ies, which may lead to more cost-effective treatment,
ven with potentially lower effectiveness.

● What is the effect of home interventions on indirect
costs?
Several of the existing studies have not measured indi-

rect costs, such as days of school missed or caregiver days
of work missed. Results from studies that have included
such measures, including the Healthy Homes and Dis-

ease Management Program: Asthma suggest that the ben-
efıts from reduced indirect costs may be substantial. Fur-
ther efforts to quantify and provide a dollar value for
these indirect costs would provide a fuller measure of the
fınancial impact of these interventions.

Although further study is clearly warranted, the scien-
tifıc evidence to date is strong enough to justify the cov-
erage of home environmental interventions by public and
private third-party payers for children with moderate to
severe asthma. There is little evidence, however, on the
optimal design of these home environmental modifıca-
tions. This lack of evidence argues both for further studies
on such design issues and against any type of regulation
or standardization of home environmental modifıcations
until better evidence is available.
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Disease Control and Prevention through a Cooperative Agree-
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No fınancial disclosures were reported by the author of this
paper.

References
1. Mannino DM, Homa DM, Akinbami LJ, et al. Surveillance for

asthma—United States, 1980 –1999. MMWR CDC Surveill
Summ 2002;51(SS01):1–13.

2. Newacheck PW, Halfon N. Prevalence, impact, and trends in
childhood disability due to asthma. Arch Pediatr Adolesc Med
2000;154:287–93.

3. Kessler RC, Greenberg PE, Mickelson KD, et al. The effects of
chronic medical conditions on work loss and work cutback. J
Occup Environ Med 2001;43:218 –25.

4. Yelin E, Henke J, Katz PP, Eisner MD, Blanc PD. Work dy-
namics of adults with asthma. Am J Ind Med 1999;35(5):
472– 80.

5. Blanc PD, Cisternas M, Smith S, Yelin EH. Asthma, employ-
ment status, and disability among adults treated by pulmonary
and allergy specialists. Chest 1996;109:688 –96.

6. Blanc PD, Trupin L, Eisner M, et al. The work impact of
asthma and rhinitis: fındings from a population-based survey.
J Clin Epidemiol 2001;54:610 –18.

7. Nurmagambetov TA, Barnett SBL, Jacob V, et al. Economic
value of home-based, multi-trigger, multicomponent inter-
ventions with an environmental focus for reducing asthma
morbidity: a Community Guide systematic review. Am J Prev
Med 2011;41(2S1):S33–S47.

8. National Asthma Education and Prevention Program. Expert
Panel Report 2: guidelines for the diagnosis and management
of asthma. Bethesda MD: NIH Publication No. 97-4051, 1997.

9. National Asthma Education and Prevention Program. Expert
Panel Report: guidelines for the diagnosis and management of
asthma-update on selected topics. J Allergy Clin Immunol
2002;110:S141–S219.

0. Sullivan SD. The cost-effectiveness of an inner city asthma
intervention for children. J Allergy Clin Immunol 2002;
110(4):576 – 81.
www.ajpmonline.org



1

1

1

1

Atherly / Am J Prev Med 2011;41(2S1):S59-S61 S61

A

11. Sullivan D, Buxtom, M, Andersson L, et al. Cost-effectiveness
analysis of early intervention with budesonide in mild
persistent asthma. J Allergy Clin Immunol 2003;112(6):
1229 –36.

12. Dolinar R, Kumar V, Coutu-Wakulczyk G, Rowe B. Pilot study
of a home-based asthma health education program. Patient
Educ Couns 2000;40:93–102.

13. Stergachis A, Gardner J, Anderson M, Sullivan S. Improving
pediatric asthma outcomes in the community setting: does
pharmaceutical care make a difference? J Am Pharm Assoc
(Wash) 2002;42(5):743–52.

14. Morgan W, Crain E, Gruchalla R, et al. Results of a home-
based environmental intervention among urban children with
asthma. N Engl J Med 2004;351(11):1068 – 80.

15. Evans, R, Gergen, P, Mitchell, H, et al. A randomized clinical

trial to reduce a

ugust 2011
results of the National Cooperative Inner-city Asthma Study.
J Pediatr 1999;135(3):332– 8.

6. Krieger, J, Takaro, T, Song, L, Weaver M. The Seattle-King
County Healthy Homes Project: a randomized, controlled trial of
a community health worker intervention to decrease exposure to
indoor asthma triggers. Am J Public Health 2005;95(4):652–9.

7. Bryant-Stephens T, Li Y. Outcomes of a home based environ-
mental remediation for urban children with asthma. J Natl
Med Assoc 2008;100(3):306 –16.

8. Jowers JR, Schwartz AL, Tinkelman DG, et al. Disease manage-
ment program improves asthma outcomes. Am J Manag Care
2000;6:585–92.

9. Persky V, Coover L, Hernandez E, et al. Chicago community-
based asthma intervention trial: feasibility of delivering peer
education in an inner-city population. Chest 1999;116(4 Suppl
sthma morbidity among inner-city children: 1):S216-S23.

Have you seen the AJPM website lately?
Visit www.ajpmonline.org today!


	The Economic Value of Home Asthma Interventions
	References


