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Abstract
“Questionnaires were mailed to all individuals with
asthma who had completed treatment at the Barnes—
fjewish Hospital Asthma Center at least 1 year before
the dtart of this study, in order to assess medical
system use, symptoms, medications, physical func-
tioning, psycholagic functioning, social functioning,
education, and satisfaction with asthma care for the
12 months preceding treatment and for the 12 most
recent months after questionnaire receipt. Of 401
patients who had been treated and had been sent
questionnaires, 207 (52%) responded. Respondents
reported significant improvements in each domain,
including reductions of 78%, 73%, and 48% in
hospitalizations, cmergency department wisits, and
unscheduled visits to physicians, respectively. Other
improvements included decreases in the percentage
of patients reporting severe shorlness of breath (from
48% to 154%), substantial interference with daily
activities (from 31% to 11%), and frequent depressed
mood (from 32% ta 13%). After treatment, siynifi-
cantly more patients had knowledge of asthma care,
and significantly more were very satisfied with the
quality of care (from 48% to 96% and from 21% to
78%, respectively). Additional analyses suggested
that the improvements in all domains were main-
tained for a period of 3 years. Important limitations
of the present retrospective study are discussed.
(Am | Man Care 1996,2:999-1008)

A schma in the United States coses $6.2 billion
A;nnually. accountng for almost 1% of all
ealchcare cq)cnditmcs and 8% of ali expen-

ditures for respiratory diseascs."* Emergency depart-

ment usc, hospitalizacion, and death from aschma actount
for 43% of these expenditures. Each year, asthma is
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responsible for almost a half million hospiralizations,
amounting to 2 to 3 million days; more than 1.8
million emergency deparement vasits; and 1.5 nul-
lion hospital outpaticnt visits. Despite these vast
amounts of medical care and moncy, however. the
incidence of asthma continues vo Increase at an
alarming ratc. Between 1980 and 1987, the premlencc
of asthma rose 29% and mortality increased 31%.°

The burden from asthma is psychosocial, as well as
medical and financial. Many people with aschma ex-
pericnee a significancly reduced qualiry of life, with

more missed schoo) or work days, more highly con-
stricted physical acuvities, and fewer social mtemc-
cions than their counterparts wichour asthma.® As in
the case of other chronie diseases, growing cvidence
sugpests chag the inctdence of boch affective disorders,
particularly depression, and anxiety disorders is much
higher among pt_o]gle with asthma than among the
gencral population.”’ In addmon, psychosocial factors
are extremely imporranc in poorly controlled asthma
and in deaths from asthma.'®™ Indeed, these factors
are as highly predicrive of deqth from asthma as arc
medical ot physiologic factors."

Recent evidence suggesrs that a comprehensive orear-
ment program, including detailed assessment, medical
weatment, and parienc education, can have s beneficial
effect on asthma outcome.'*" Given the increasing
coses of asthma in ceyms of expenditures of medical
resources and money and reducrions in the quality of
life, the healtheare systemn has expressed mounting
incerest in developing treatment programs thataddress
the complex biopsychosocial factors atfecting asthma.

The Barnes—Jewish West County Asthma Cenrer
(teferred o here as “the center”) is a communiry-
based, university-aftiliated facilicy that begun vpera-
tions during October 1989 and is commitced to such
a comprehensive trcarment program. Padents eneer
treatment ac che center as a resulr of privace physician
refereal or- self-referral. Treatment comprises chrec
phases: (1) assessment; (2) design and implementa-
tion of a comprehensive trearment plan: and (3) oue-
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come measurement. The assessment phase wvolves
confirmation of the diagnosis, determination of cavsa-
tive and exacerbating factors, and eseablishment of 2
prognosis, with particular emphasis on identifying
patents who are at nisk for asthma that could resule in
a poor outcome. During this phase, center staif also
pay close atteation to psychosocial faceors.
Development and establishment of 2 wueatment
plan includes a comprehensive stepswisc approach o
medication use; use of peak flow merers to measure
air flow objectively; control of the environment and
symptom triggers; cxorCise; connseling, if necessary;

and education. Patient educarion is the cornerstone of

the treatment plan. Asthma education is moght
adults and parents of asthmatic children in four ses-
sions, each lasang 1 1/2 hours, and to similarly aged,
small groups of 3 co 10 children in five sessions. People
who must rravel long distances eo reach che center are
offered a single, 5-hour session. Components of the
sessions, which are canght by a clinical nursc specialist
or a social worker, include education on pulmonary
function, medications, and environmental concrols:
development of an action plan; and: cducation and
practice in coping techniques.

"T'he third phase of the program consists of ouccome
mcasurement. For several years, this phase has been
accomplished informally, by making frequent follow-
up telephone calls to patients and by analyzing pa-
tient-sarisfaction syrveys. This paper repores on the
first stage of a more systemacic method of outcome
measurement. The dara reported here are based ona
rerrospective questionnairc that was sene to all people
who had completcd asthma trearmenc-at the center ac
least 1 year before receiving the questionnaire.

The questionnajre addressed the following ciphe
domuins: (1) medical system use; (2) symproms; (3)
medications: (4} physical funcdoning; (5) social func-
tioning; (6) psychological funcuoning; (7) educarion;
and (8) sarisfaction wirh asthma care. This mulri-
domatin approuch is imporeant given che biopsychoso-

cial narure of asthma and is similar to che approach

used in the MOS 36-Tcem Short Form Healch Survey
(Appendix A)." All respondents were asked to evalo-

atc each of these domains for che 12 monchs immed;-

ately preceding their initial treatment at the cencer
and for the most reeent 12-month period preceding
questionnaire receipt.

-~ SUBJECTS AND METHODS
Subjects

This research was approved by the Institutional
Revicw Board of Barnes+Jcwish Hospltal All peaple

'

with asthtna who had undergone treatment at the
center before Aupgust 31, 1992, were mailed question-
ndires. Typically, pacients were referred by their pri-
vate physicians or were sclf-referred. Of these, 15%
were children (younger than 19 years of age), 63%
w:erc adults aged 19 to 64 ycars, and 22% werce older
than age 64, Sixty-three percent had some form of

. private insurance, 13% were covered by Medicaid,

and 24% by Medicare.
'Of the 401 people with aschma who had received

.treatment within the 1-ycar ttme frame, 180 re-

sponded. A second maling vielded an additional 27

. patients, for a voral of 207, or 32% of all those who had

received meatment. The respondent sample was 41%

..mhle and 59% female. Of these, 15% were children,

6(1% were between the ages of 19 and 64 years of age.

,,ajd 25% were older than 65 years of age. In addition,

% had received trearmenc 1 to 2 years before receiv-

- ing a questionnairc, 36% had received oreatment 2 wo
-3 ymrs before, and 27% had received treatment more
.thhn 3 years before.

. Procedure

iThe questionnaires were mailed to each patient’s

tast known address. The paticnes were asked to com-
] pletc the questionnaire, and to mail it back to the
-.cchccr in the sclfaddressed, stamped envelope that
' w:gs partof the mailing. Primary caretakers werc asked

© wmplcte questionnaires in conjunction with all
pauems who were younger than 12 years of age at the
tme of the survey.

'The questionnaire consisted of 38 questions in the

{ fol]owmg eight domains: (1) medical system use; (2)
: symproms; (3) medications; (4) physical functioning;
(). psychnloglcal funcecioning; (6) soctl funcrioning;
f~(‘7) educadion; and (8) sacisfaction with asthma care
_ (Appendix A). Each respandeat was asked to com-
K _plFxc the same set of questions twice—once for che 12
mpnrhs immediatcly preceding treatment, and once
‘},‘fo} the 12 months preceding receipt of the question-
" nafice: (ie, September 1, 1993, to August 31, 1994).
- Undcrchis design, respondenes varied with respect to
s tht
' ‘mc:asurcmcnt of outcome.

nme inrerval berween teatment and follow-up

'Several questions asked the respondents how fre-
quently they used the medical systemy during the

- 12-month period. Possible answers were zero, one,
. owo, three, four, or more than four times. For purposes

ofidata analysis, we coded a response of more than four

-umes as five ames dunng the 12-month period. As

T . . . p
described in the ncxe secrion, this coding method

. produces an vnderestimate of treaament cffective-
* ngss.
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 TREATMENT OUTCOME IN AN OUTPATIENT ASTHMA CENTER

Statistical Tests

Because most of vur data was ordinal in nacure, we
used nonpurametric staristics in the analyscs. Most
comparisons of the pre- and posureatment resules
were bascd on Wilcoxen matched-pairs, signed-ranks
tests. We used the Mann-Whitney I statisic to cormn-
parc the resules of the 180 subjects who tcsponded 1o
the first mailing with those of the 27 who responded
to the second maiting. For comparison of respondents
who were geated 1w 2 years, 2 to 3 years, and more
than 3 years beforc questionnaire adminiseration, we
used Keuskall-Wallis teses. Finally, we used chi-
squared tests 10 determine wherher overall pre- and
posttreatment patterns of response differed. The al-
pha level was always set at 0.05. For tlic COMLPAriSons
of respondents (firsc mailing versus second matiling
and ycars berween treatment and questionnairc re-
sponse), two-tailed tests were used. For comparison
of pre-post responscs, one-tafled tests were ysed. Un-
less otherwise noted, all reported results were starise
tically significant according to these criteria,

RESOTAS -

We began ouranalysis by com paring the responses,
to cach of the 38 quescions, of the 180 subjects who
returncd the first mailing with the responses of the 27
who retumed the second one. We had 2 total of 76
camparisons (38 pretreatment and 38 postreatmene
queseions for each respondent). Only one comparison
vielded a statistically significant difference. The 27
subjects who responded to the sceond mailing had
significantly more unscheduled physicians’ visics
(1.63 visits per person, compared with 1.09 visits per
person for the initial respondents). Given the large
number of comparisons, ene would expect three or
four significant differences to have arisen by chance
(0.05x 76 = 3.8).

Respondents also varied in tems of the ome since’
receipe of reacmenc at the cenrer, This difference had
the potential to introduce systematic variabilicy inco
the data in two ways. Fiest, respondents’ recall aboue
their condition during the year preceding treatmeng
could have varied systemarically as a funcrion of the.
amounc of tine since treatmeny, Sceond, their acrual

condition during cthe 12 months preceding reccipt of |

the questionnaire could have varied gs 4 funcrion of
the tme since their meacmont ac the center,

To test for such vaciahility, we divided che respon-
dents into three time cohores: (1) all pattencs treared.

1 to 2 years before receiving questionnaites (between

Seprember 1. 1991, and August 31, 1992); (2) all pa--
tients treated 2 to 3 years before {(between Seprem ber-

1, 1990, and August 31. 1991): and (3) all patiencs
treaced more chan 3 years before (before Seprember 1,
1990). We then compared the cohorts responses 1o
each question 6n the pretreacment and posterearmenc
questionnaires.| On the pretreatment quesuonnaire,
the cohorrs diff:rcd significantly on only two ques-
tions, one involying the extent to which asthma inter-
fered with normal social accivities (question 9: see
Appendix A), and the other on the frequency of orat
bronchodilator ‘nse (question 12), The cohores also
gave significandlly differentres ponscs to only two ques-
tions on the postirearment questionnaire, on howoften
they were nei’?ljrl:s {(guestion 5), and on wherther their
difficulties doii{g their daily work because of chejr
asthma were moscly physical or moscly cmorional in
origin (questioni®a). Given che large numboer of tests
conducted, che number of significant differcnees is
within the range of number of differences char would
be expected to be significant as a result of chance.

Because tha fespondents o rhe two mailings prow
vided similar responses on both the pretrearment and
postrearment questionnsites, we combined their ro-
suls for subscqt;lcrit darta analyses. For the same rega-
son, we combined the data from the three time
cohores. In each domain, large, staciscically significant
improvements in. the respondents’ condition sub-
sequent to rreatment at che center were obscrved, We
consider each domain in tum.

Medscal Systent Use. Parients receiving treatment at
the cencer e¥perienced significant decreases in the
number of hospitalizations (from 157 to 33), cmer-
gency department visits (from 233 o 63), and une
scheduled physicians’ appointments (from 458 o
237).* Thesc décreases represent reductions of 78%,
75%. und 48% inhospicalizations. cmergency depart-
‘ment visies, and;{vnscheduled physicians’ visits, rce
spectively (Figure 1),

Symptoms. The perceneage of respondoncs whose
asthma symproms occurred either many times daily or
continually drdpp:cd» subsaantiaily. The following re-
ductions were reported: shormess of breath, 48% o

\

*Nute chat whenever a ;Lspandcnt reported more rhao Aaur hospicaliza-
tions. ER visits, o unschedule! doctor's visics, five visit were coded,
Responses of greucer chan four visits were much more vur o prior to
treutmengac the Asthrma Gencer. Twelve respondents reporthd more chan
four hospieilizadons befpre mestment ut che Aschma Cencer and ngne
repocced mgrs than four| hospitalizations after acanuenc. Twency-foye
sespondents reported more chian tour ER visits before rreurment and only
onc rcparted more rh;inf OurER visits ufear aeatment. Forey-nine respon-
denes repuried more then four unscheduled docun’s visice before ereat-
menc 8d only 11 repdiried more chn four unscheduled doceor's Visics
after ceonent. Thus..i:t i almosr cereain thar the reduttons reporced for
hospitalications. ©R visifs, and unscheduled doctor's visics following
trearment at e Asthma Centur ure underessicates.
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a 15% wheenug, 40% to 10% (Figure 2a); chest tight-

100p . hess, 41% to 12%; and coughing, S0% co 19%. The

. . percentage of reepond(_ms who reporred nocturnal

sor [JRefore Asthma: Center - awakening more than four timcs weelkly fell subscan-

FAAfter Asthma Center - tally, flom 27% t 11%; the percentage PEPOLLng

- “waking up less frequently than once weekly increased

: - _torcespondingly (from 24% to 53%). Finally. 23% of

s : ¢ lthe tespondents reported having very mild or mild

' : ~symptomns before trearment, and 37% reported hav-

20f ‘ , ©.ing scvere of very severe asthma. After treatment,

! : - +51% reporved that their asthma was very mild or mild,

0, 3 > R e gi_;"az}d only 14% reported that it was severe or very

Number of Hoapitalizations : ..1233"'5'.'5‘ !

' Me'diq'ariom Respondents reported systematic

o) ' ﬁ ‘;fchangcs in postrreatment medication use charac-

©tcrized by less frequent use of oral and nhaled bron-

s chodllalors, lower dosages of ural steroids, and with

i fewer 1 mcreasee in or rapering of dosage; and greater

~‘relianec : on anti-inflammatory medications (cromolyn

- sodium; nedocromil sodium). Daily usc of oral bron-

- .chodilators decreased from 45% to 41% of respun-

- denes, and the pereentage (epomsing no yse mereased

- frony 41% to 49%. Betfore trcatment, 28% of respon-

“dents had used inhalcd bronchodilators more than

. “five times daily; this percentage decreased o 18%

_A':;posttjrczftmcnt. The use of inhaled bronchodilators two
‘or fower aimes per day increased trom 33% to 38%.

T Borpr [, Abboreh i punsaae of spondns whore

Percentsge of Reapeodents
3

. 5 2 < < ¢ poted taking oral steroids during the year did nor
Number of ER Visits : Agclmngemgmﬁczntly the dosage, number of increases

' ! in dosage, and number of tapers significantly de-

- : o ,igcrcased' after reatment. For cxample, before trear-

.menk ac the ¢enter, 31% of respondents were raking
- -+less than 20 mg of oral steroids every other day; this
: 3,ngercem;1ge increased to 36% after creatment. Before
| .treatment, 30% took more than 20 mg of chese drugs
D dally mmparcd wich 25% after creacment. The per-
o ccntuge of respondents who reported only one or two
- ;5__. INCIEases OF tapcrs Per year ingreased from 32% r048%.
o Thc. percentage of respondents who rcpom_d tak-
o mg ammnﬂamnumry medicarion three or four times
- .perdayiincreased from 17% to 27%. Finally, there was
- o significant difference in che percentage of respon-
denes recaving allergy shots before and after reatment.
. Physical Functioning. Respondents reporred signifi-
ffc.m: imgprovement in all measurcs of physncal fune-

2
Number of Unscheduled M.D. Visits P nomngaftcr weaement. The purcentage reporting no
: o mtcrfctcnce with moderarte acrivides, such as house-
@ : : hold chores or bowling, inercased from 34% to 54%

< {Figure 2b), and the percentage reporring no interfer-
ence with vigorous activities, such as ruoning or par-
tcipating in suenuous sports, increased from 7% to
20%. i

Figm.c 1. Percentage of respondents requiting 1, 2, 3, 4, of more
hospfiqlizariouls {a), emergency depariment visits (b), and unscheduled -
physicians’ visits (€} during the pretreatment and the most recent year. .

G
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The ability of the respondents to perform spcc:iﬁ:
physical activities also improved. For example, Il:»e-
fore trearment, asthima intcrfered substandially wich
the ability of 45% of respondents o climb scverl
flights of stairs, compared with che abiliey of only 23%
after ueatment. The ability of the respondencs| o
walk onc bloclk, several blocks, and more than 1 mile
improved significantly: for example, before qu'ﬂt-
ment, only 23% reported thatasthma did not interfére
wich their ability to walk more than 1 mile, compared
with 40% reported after trearment. Afrer treatment,
fewer paticnts were limited substantially in theirabil-
ity tolift groeerics (9%. versus 16% before trearmenle),
and the percentage reporting ac least a lirtle incérfee-
cnce with bathing and dressing decreased from 27%
to 19%. S
Psychological Functioning. Before and after treat-
ment, 32% and 13% of respondents, respectively.
reported fecling “downhearced and bluca good bitlof
the time or more.” Before treutment, 34% were negy-
ousa good bitof che time or more, compared with'] 8%
afrer erearment (Figure 3a). .
Social Functioning. After trearmenc, fewer respon-
dents reported at least moderace disruption of théir
soeial activitics (24%, compared with 47% béfore
treatment). When asked che extent to which asthma
interfered with daily work, schoal, of play, 31% re-
sponded cicher chat it inccrfered quite a bit or thirr
chey could not perform the activiry before treatmient;
only 11% responded in this way afier trearmenc (;Fi!g-'
ure 3b). : T :
Astlmu Knowledge. The percentage of rcspondan:i
who knew how to recognize asthma increased fro:f:n
79% w0 97%. The pereentage who knew huw w are
for their discase increased from 48% 1o 96% (Figure
4a). i
Evaluation of Asthima Care. Before tscatment at the
center, only 21% of all respondents were very sarjs-
fred with their asthma care, and 27% were very ‘dis-
satisfied. After crearment, 78% were very sacisﬁeéi,‘
whereas only 2% were very dissatisfied (F igure 4b);
Indriduals with Poorly Controlled Asthma, We wete
interesced in the effécts of treacment at the center on
the subset of respondenes whose asthma was most
poorly controlled. We arbirarily selected for this
analysis all people who reported requiting three or
mote hospicalizations for theirasthma during the year
preceding trearment. There were 21 such pcoplti:,‘
representing 10% of all respondencs. Not surprig
ingly, compared with the overall sample, a g:eatj,r
percenuage of these individuals viewed cheir ast j '
4s severe of very scvere before trcacment (86%, v-c?:a:,
37% of the overall sample). After creacment, orﬂy124¢f3 :
L

of this sybser. vicwed their asthma as VCry severe ur
severe. Before treatment, 63% uf chis subsec but only
29% of che overall sample reported having aschma
that incerfeicd quite a bit or completely with their
ability to' perform their daily work_ After reatment,
only 21% of respondents with severe asthma were
alfecred o this degrée. Similarly large improvements
were observed in all nrher dornains.

wop o
E - Before Asthma Genter
IB:Ahér A:?hma Center

g

Peiventage of Respondents
8 2
T T

s
o
T

e : r /s 4
i Occasionally Muny dmea/day
: : 1-2/day Always
o, :}"reguenc_vof Wheezing
Po@
1 P I

8. 3

-

Bercontage of Respondents

R

‘Notlimited :Limitedslitde Limited a lot
' ol T-?vderaceh;dvuy

)

TEXIX FT RN

Figure 2. Perceniape of fesn;mdenls eorting difterent frequencics
of wheezing ta)"and ‘different limitations on moderate physical

activities {b) diifing ihe pratraarment year and the most recesnt year.
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Pcrhaps most important, this subset of respondents:
accounted for 88 hospitalizations dupng the pretreat-
ment period, or 56% of all hospitalizations reported.
After ereatment, they required only 12 hospiral visits,:
a decrease of 86%. They also had 70 cmergency dé-:
partmenc visics during that year—30% of all such
visits. In contrase, they required 17 visits during the!
posttreatment year, 4 reducrion of 76%. These reduc-:
tions of 86% and 76% for hospitalizacions and emer-;

gcncy dcparcrnent visits, respectively, are similat to
+the redpctions reporred by the full sample (78% and
73%; respectively).

- DISCUSSION -

Befqre; considering the possible significance of this
rudy, jc is important to discuss some of the major
Ilmmmons of our results. First, the rewospective de-

100 106
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3 B ARer Asthma Center %80t
3 a8 O Before Aschma Cenver
g T D Aficr Asthma Center
n 60 . : .?I,» 80
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= I : 340{-
2 L@ ;E
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asgol L)
E 5 ; O Before Aschma Contcr
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H '0
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' Somewhat limited. Cannotdo Satisfied Diseaisfied
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pretraalment year and the most recent vear

Flgulc 3. Percentage of respondents renortlng different amounts 'of
tme fecling nervous (a) and different amaunts of inlerference with
ability to perform daily work or schonl work orto plav {b) during the -

5une 4. Pucentage of raspandants reporting knowing how 10 care
ritheir aslhma {a) and different lavals of satistaction or dissatisfaction
with itheir asthma care (2] during the pretrcatment year and the most
fetent yéar,
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sign imposed a large memory burden on che rcapunv
dents. In describing cheir condition during the year
before trearment, some respondents had to report on
physical and psvchologxcal conditions and medical
treatments oceorring more than 4 years prcwonsly
Clearly. the extent to which tespondents were able to
recall accuraeely after these long incervals is quesaon-
able, particularly in che case of judgments related to
qualicy of life. We doubtless could have increased thie
accuracy of the postreatment data by specifying a-
much shorter time interval {eg, 1 to 4 wecks for symp-
toms and medication use). However, this time frame

would not have improved the accuracy of the pretreat-.
mente data. Given the major memory burden imposed

on respondents, it is noreworchy chat the responses of

people treated 3 or more years previously and 1 year'

previously were quite similar with respect to both the
pretrearment questionnaire and the postcrcatmenc
questionnaire.

A sccond limization is che possibilicy that the te-:

spondents were a biased sample of all patients with
asthma who received treatment ar the cences. We
obeained completed questionnaires from 52% of all

possible respondents. Low response rates are a prob-

lem commonly encountered when conducring m.ul—
qucsnonnmrc studies.

A third important imitaoion is the absence of a,
control group to which people were randomly a§~'
signed (ie, those who did nar receiva the center's.

intensive creaanent program). In the absence of dara

from such a group. we cannot rulc ourt the possibilicy -
that the observed improvements were the resulr of:
chance or of statistical regression to the mean. The
latter concern is imporwant, as people sceking special--

ized trearment and those who are referred for uch
rreatment are most likcly to do so when their mediesl
condition is parucularly poor. Because asthma is a

discase that often increases and decrcascs in severicy, -
it is likely that the condition of many of the respon-.
denis in our sample would have improved even in che'

absence of the intervention.

To address che limitations of a biased sample qnd‘.
the large memory burden, we curtently are colh.cnng i
and analyzing data [rom a prospective sample of pd; :

tients who are newly enrelled for treatmenc ar che
center. These pacients will report on their condition

at the dme of enrollment, immediarely afcer :rc.-at- ‘

ment, and at 6-month intervals thercatter.
Even with these limirations, however. it a.ppmrs

that the patients wich asthma who reecived intensive -

teatment in a muleidisciplinary outpatient setting
showed significant improvements in bivlogical, psy:

chological, and social funccioning. Indecd, respon- .

~dents rcponed smmﬁcant improvemcnts in each of

the eight. damams assisssed. These resules are consis-
tene with resent: lizerarure indicating that such a bio-
psychosocial notlel of:aschma care is haghly effeetive.

For example: thei 78% reductions in hmplwhzauom
and 73% tedu cnons m cmergency deparement visits
reported in thc prcsc.nc study are of the samc order of
magnitude’ asthe 67% reduction in hospitalizations
reported by M.ayo ecial™ and che 83% redycrion in
ho;pnmhzanons :and 45% reduction in emergency de-
paremcnz vAsits reporccd by Mason et al."

Froma dlffuent perspective, the pervasive nega-
tive impact of: peoily controlled aschma on the respons
dents’ livesis steiking. Before treatment, about halfof
this group: repomcd frcquent symptoms every day.
chty-r_hrc percene feported interfercnce with vig-
Orous activites. 'Roughly one third were depressed
most of tIm tlme, and a similar fraction fcle nervous
most of che tidhie. Asthma disrupted the social activities
of 47% of the; amplc -at least moderately and inter-
fered szgmﬁcmﬂy with the daily work of 31%. Physi-
cally, psychiol 11cally,;and socially, asthma severely
affected the: (juahcy of these individuals’ lives. From
this perapccmc. I :s 4ppdrcnt thata mulnd1sc1plm.ary
approach 10 l:reaung severe asthma is importanc.

In hghr. of:: mcrcasmg evidence thae this type of
mrensive r.rcatmcm: progmm is highly effective in
reating scvcrc asthma, it is important w0 determine
whether the r.rcanm:n: is ceonomically vnablc Weiss

%6.2 hillion per ye'u (:m 1990 dollars). Impon,anr.ly,
they csumatcd that 43% of the economic impact of
asthmais assocmccd with cmergency deparcment use,
hospitalizagions, and death.

Recenﬂyc'olletced daca from Barnes Hospiral indi-
cate char the.,,avuagc cost of a hospitalization for
aschma is; §5; 935, and thar the average cost of an
emergency department visit is $800. The 207 pacients
in the present tudy rcported 157 hospiralizations for
asthma durm the year preceding treacment and 35
hospltahzano' s dunn ‘the most recent posttreatment
yéur, fora: reducuon of 122 hospiralizarions per veir.
This reducuon‘ammmrs o 2 total cose savmgs of
$724.070 ovc 1 yc-ar {OT 4N avCrage cost sqvmgs of
$3,498 per patient. Slmxlarly, the reduetion in emer-
gency dcpdrtmcn't V»sxcs by 170 visics (from 233 to 63)
amounted;to l-ycar cost savings of $136,000, or an
averuge sa‘van of $637 per patient. Combining the
savings from réduced hmpnml:nuons and emergency
dcpartmcnu visits produces a rotal 1-year cost savings
PET person of 54 155 ,f
bzannmng nly patlcnl:s who were hospitalized
.rea;ment reveals even more dra-
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én _scmng can cost-cffectively produce significant
.xmprovcmcnts in the biological, psychological, and
-soc1al aspects of asthma. Alchough chis retrospective
ydy isisubject to significant linarations, the data we
onsistent with recent reports suggesting the U[lllW of
his" npproach. Additional rescarch clearly is war-

mutic economic benefits of the treatmenc program.
Recall that. before treatment. 10%:6f respondents
%cuuncs.d tor 56% (88/157) of all huspnt.duatmm and
% (70/233) of all emerpency depan:menc visics. Af:
[.:f treatmene, they required only 12 lwspual:zanons
and 17 emerpency deparement visits; “The estimated
1-year savings from reductions in the iumber of hos:
pitalizations and cmcrgeney dcpmrtrm_n.t VIsIts com:
bined ts $493.460. ur $23.498 per pcrson. The savings
lor chese most severely ill pacicnts account for 68% of
the corul savings for the entire sample. '
We reviewed the records of a random sample of 19
of the respondents t detesmine theitotal number of
visits rhar each respondenc made mthc center and the
total cost of all tcatments recenod.:\/}’e also tevxewed
the records of all respondenes who reporced having
three or more hospitalizations during the year preced:
ing trcarment. Patiencs in the random sample had a
mean ot 5.1 visits (scandurd dcvidtibn. 3.2; range; 1 10
12 visics). The mean cost of all services provided was
$1.441 £ $642 (range, $426 to $2, 810). o
For those reporting three or more prcu‘cdtmem
hospizalizations, cthe mean numbec.of visits was 5.8+
4.3 (range. J o 14 visies). The meanicoscof all services
provided was $1.552 £ $1.056. withia tange from $142
o $3.830. Intcresungly, these respondents did not
differ signiticantly fromche sample asa wholein cerms
of either the number of visies to |:he Ccnter or m the
total cost of reaement. l
We can csamate ehe -year net savmgs in medical
system usc by subrracting the center ttcatment costs
from che savings from lower huspxcahzanxon and emer:
geney deparement visic costs. These: s-wmgs amoun
to $2.714 per person. For rcspondcms with thréc o
MOIC Prercatment hospltahuuonb dlt. net savings is
$21.946 per person. These estimates do pot include
savings trom seductions m the number of unsched
uled physicians visies. 5
Our data and chose vf Mason® sugges: that the
savings from a t.muprchcnslvc (reaAlment program o
chis eype wse likely o continue for yeirs after treac
ment. In a recenc re port on a "rm'r[j of pouple. wntb
severe asthma enrolled in a health maintenance o
ganization and treated in the National Jewish Cente
for Immunology qnd Respiracery Me'dlcme proqram
Mever and Ruhl" projected thac thi ¢ust of treatin,
the patienes would deceease from $18:000 per patien
before reacment o $9.000 dunng 1 thc first yeur afte
treacnient. and o only $3.600 dunng :hc sceond yea
after ereatment. :
In conclusion. chis scudy rz_prcst,nts an inicial seep
m determining whether an Incensive:: ‘mulcidisciplt:
niary approach to the trewrment uf ‘db[hl’ﬂd manout pd
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Appendix A

Medical Syste;n Use

1. How many limes were you hospitalized for asthma? e !
2. Huw many 1imes did you have 8o to your doclor’s office fo :an unscheduled afp?rl*
3. How many limes did you have to €0 10 a hogpital emcrgenryzréom for treatmen :M

for treatment of asthma?
Symptoms [
4. Did you wake up at night with cough, wheeze, shortness of bréath, or chest tighta
16. How frequently did you have the following symptoms¢
&. How often did you cough?
b. Did you have chest tightness tdifficulry moving ain?
¢. Did you have whezing?
d. Did you have shortness of breath?
17. How bad did you think your asthma wzs overall?

hav: often?

Medications . R
10. 1id you ake oral prednisons, Medrol, or anather “steroid” by mouth or by injectiy

a. Il yes, how much did you take? : O
V1. Did you have to suddenly increase and then @per the dase

a. If yes, how rmany timest . i
112. How many times 3 day did you use an inhaled bronchodilator fan inhaled medic!a‘,t.o
113, How many times a day did you use an inhaled cromolyn 'suc{i'l.nfm:(lntal) or inhaled g
13. How often did you take an aral theophylline hroachodilator fie; Slobid, Theodur; jor
13. Did you reccive allergy shols (immunotherapy)? ' ) oy

a._If yes, how many times a month?

ednisone, Medrél} G

n YUt Aiways?
ail sodium (Tiladen
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Physu:al Funchomng
*7. The loliowing questions are about acuvmc«s
If s, how much?
a. Vigorous activities, such as running, lift (_avy objects, pat‘h
b. Moderate activites, such as pushing a vicdium cleaner, donn,
c. Lifting or carrying groceries
d, Climbing several flights of slairs
e. Climbing onc flight of stairs
. Bending, kneeling, or stooping
8. Walking mere than a mile:
h. Walking several blocks
1. Walking onc block
i. Bathing and dressing yourself

Social Functivning
*8, How much difficulty did you have doing
IJerause of you: asthma?
. i you had difficulty, what was the caus
and emotional.)
9. To whai exlent did yaur asthma interfere with’ our normal sorla a

daily wark, srhoo '

lMoslIv or enurely

Psychological Functioting
*s. How much of the time were you a nervous pmon?
*6. How much of the time did you feel downhearted and blue?

Education
18. Did you feel you knew how to care for yom asthma or yaur ¢
a. Did you fee! that you eould usually recogaize when your asth
b. Did you feel that you usually knew what @' de when your m

Satisfaction wilh Asthma Care .
119. How salislied were you with the medical dare'éf you: aﬁrhma

j ;:é‘v asthma.

3
1
.

bt play, both inside and outside of the house
[P
sf\iv (;3! cnlirely emotional. About equally physical

Lith family, friends, neighbors, ar groups?

Each of the questions lisied was asked onec wnlh :e sle “in Uve 12 IL)OQIIN ‘

stem “during the past 12 months.” Quéstions ﬁréi:eded with an asiedidy
aceording to the don'mn involved lep. social fun "omng, physnc.)l fun

=~

b yiour firet visit 10 the Asthma Center” and once with the

ived from the 5F-36 Heslth Survey. (Questions are lisied
ther than the order pnasented in the questionnaire.)
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