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This study presents results of a family-centered, short-term residential program in which 
medical, behavioral, and treatment assessments were provided to the child with severe asthma 
and the family. After a median stay of 15 days, forty-four consecutively admitted children with 
severe asthma achieved a 93% reduction in hospital days (median, 7 hospital days for the year 
before treatment versus median 0 hospital days per patient per year at 20]~e-month follow-up; 
p < 0.001) and an 81% reduction in emergency care (median, 4 visits for the year previously 
versus median, 0.4 visits per patient per year at follow-up; p < 0.01). There was also a 
significant reduction in corticosteroid bursts and improvement in FEV~. Unique to this program 
was mandatory family participation focusing on the child's and family's adaptation to severe 
asthma and development of family-specific interventions to promote compliance with the 
treatment regimen. Child and family functioning was assessed at admission and follow-up. 
Hospital use at follow-up was greater for children from dysfunctional families. Families" 
demonstrating difficulties in disciplining the child with asthma required more hospital 
days both before admission and at follow-up. Short-term hospitalization for children with 
severe asthma is associated with significant improvement in pulmonary morbidity when the 
family of the child is included in assessment and treatment. ( J ALLERGY CLIN IMMUNOL 
1992;90:66-75.) 
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Care for the child with asthma has significantly 
improved in the past 20 years. More effective inhaled 
agents, such as cromolyn,  13z-agonists, corticoste- 
roids, anticholinergics, better delivery systems, neb- 
ulizers, and spacers, have all contributed to the less- 
ened morbidity. 1-6 Despite these improvements,  a 

small subset of  children with asthma have persistent 
symptoms that require emergency care and frequent 
hospitalization and maintenance with oral corticoste- 
roids, with significant adverse side effects. 7' s A small 
subset of  these children die of their illness. 9' 10 

The family as the unit of assessment for treatment 
of severe childhood asthma was first suggested by 
Peshkin (1930). l~ He reported that 23 of  25 children 
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Abbreviations used 
CGAS: 
FGAS: 
CBCL: 

AIDIARC: 

PEFR: 
NJCIRM: 

API: 
APS: 

FEF~5_Ts: 

Child global assessment scale 
Family global assessment scale 
Achenbach child behavior checklist 
Alfred I. duPont Institute Asthma Re- 
habilitation Center 
Peak expiratory flow rate 
National Jewish Center for Immuno- 
logic and Respiratory Medicine 
Asthma Precipitant Interview 
Allergic Potential Scale 
Forced expiratory flow rate between 
25% and 75% of FVC 

with intractable asthma improved when they were 
away from their homes for periods ranging from 2 
months to more than a year. He advocated the concept 
of "parentectomy," which led to the development of 
the Chi ldren 's  Asthma Research Institute and Hos- 
pital, but it was not clear whether improvement was 
due to placement in an allergen-free environment or 
to removal  from chronic family stress. In 1969, Pur- 
cell et al. ~2 reported that, by removing all family mem- 
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bers except the child from the home, children with 
asthma with emotional precipitants had less asthma 
symptoms living with a surrogate parent in their own 
house than with their own parents. These findings 
suggested that child-family interactions were a sig- 
nificant factor in persistent asthma. 

In the 1970s, family therapists began to develop 
treatment strategies for families of  children with se- 
vere asthma and began to ask if physical problems, 
such as asthma, could be the result of  dysfunctional 
relationships (Lask and Kirk). ~3 Liebman et a1.14 stud- 
ied seven such children and developed the following 
strategies: (1) alleviate asthma symptoms by training 
patients in breathing exercises, (2) identify dysfunc- 
tional family relationships (parental-child over pro- 
tection, child neglect, and marital strife) that precip- 
itate asthma, and (3) intervene with the family to 
change its structure and function. Family involvement 
in self-management programs was recognized as fun- 
damental and necessary by the National Institutes of 
Health in the late 1970s. These institutes supported 
the development of  outpatient educational and behav- 
ioral modification strategies ~ 'v for children with 
asthma and for their families. 

"Living with Asthma," an example of an effective 
outpatient educational and behavioral self-manage- 
ment program, was developed to teach children to 
assist in the management of  their asthma. TM Four aims 
were listed: patients and families acquire (1) basic 
knowledge about asthma and its treatment, (2) specific 
seltUmanagement skills (use of peak flow meters, ad- 
ministration of medication, and behavior modification 
skills to promote compliance with children with 
asthma), (3) experience in applying their knowledge 
so as to assist medical personnel (role playing), and 
(4) demonstrate, over time, an ability to cope with 
asthma and its challenges. This self-management pro- 
gram was introduced during eight outpatient sessions 
to encourage repetition, support, and reinforcement. 

The A1DIARC" was established to deliver care to 
children with severe asthma and their families. Chil- 
dren admitted to the inpatient program had failed pre- 
vious outpatient treatment. Medical criteria for ad- 
mission are unstable asthma, as defined by frequent 
hospitalization, emergency care, and corticosteroid 
bursts, corticosteroid dependency, and continuous 
asthma symptoms. Dysfunctional family interactions 
that necessitate brief separation of the child from the 
family include (1) ineffective or absent supervision 
of medication administration, (2) persistence of smok- 
ing at home, and (3) ineffective discipline practices 
because of breathing maneuvers (yelling and crying) 
that precipitate asthma. The rationale for short-term 
inpatient rehabilitation is rapid reduction of asthma 

symptoms. This rehabilitation is achieved through { t ) 
appropriate pharmacologic treatment m ~ '.,erring ill 
which medication compliance is assureO and {2} 
avoidance of allergens and/or  irritants at [,.)rue. Ex- 
ercise testing and training lead to cffecti '< pharma- 
cologic therapy /'or use after discharge. Th<, absence 
or lessening of symptoms during the rehabttitation 
program provides the child and family dif!~:;rcnt per- 
ceptions of the "past problem" and new ~plio~ls for 
future management. Unique to this program i~ ma~-> 
datory involvement of the family. Thi,~ hv, ohen)ent 
allows for the evaluation of childq:an;ily t leractiems 
responsible tor persistent asthma. ~;ucb a~ i li n~m- 
compliance with medication and/o~ pri~ e;wi~ot> 
mental recommendations >` ? and t2~ psycbos~mmuc 
asthma in chihtren with significam ah'va~ reac- 
tivity, precipitated by breathing manewv:r~ (ye!b 
ing/crying), n > ira a controlled, therapeutic ~etting. 
From these family-managemem meefi~gs. ~,peciiic <~i>. 
servations are made by the child. ~amil~. arid st~f~ 
that lead to unique strategies for each f:m,i:y. Sub~ 
sequent outpatient care, if this is r eqm:cd  !:~cuse: ,,m 
compliance with pharmacologic agent; and !a:ml\, :d- 
aptation to chronic asthma. 

At the outset of the development oi ~.he ),ID~ARC, 
three hypotheses were tested concerning ~he care of 
children with sexere asthma and their families ( 1 ) that 
short-term hospitalization with involvement o{ the 
family could lead to a lasting reduction i~i hospital- 
ization, emergency care, use of oral corm os~er(,ids. 
and improvement in pulmona~" functioning:, (2) poor 
psychologic functioning at admission w,:)uM be as- 
sociated with greater medical morbM)(. 5 heh>re ad- 
mission and at tbllow-up, and (3) ineifv:c~h.'c disci- 
plining of the child with asthma by th,.: lamit F would 
be associated with greater medical m<,rbidii~, oi dae 
child. 

SUBJECTS AND METHODS 
Patients admitted to the inpatiem pro~ram i~ad one ~)r 

more of the following medical criteria: i ~ ) th>.~e or more 
hospitalizations in the 1 year before ad)-nissien (45~,~ of 
subjects), {2) four or more emergency-care visit i~ the year 
before admission (67%i, (3) tour c)r more t:ornc~:~slcroid 
bursts in the year betore admission (44%). ~4i c~rticosteroid 
dependence (daily or every other day for ~5 ~>r t>nc m~mths 
in the yea) betore admission (20q4:), (5! .:'bpm, ic >;eizure.,; 
with status asthmaticus (5~), {6) respira'ory ~dture i5',: ), 
(7) psychokgic factors leading to acute asthma, symptoms 
(70c~), and (8) more than 30 days of school absences or 
failure to advance to the next grade ievei t4()~i+ ) t:amilies 
who accepted the program agreed to participate m twice- 
weekly family sessions, which integrate medical and be- 
havioral recommendation.'( to the individuals responsible !'or 
caring for the child. Specific behavioral techniques included 
role 9laying of attack management, bei~avi~,ral cor)lract[ng. 
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increased supervision of medication administration, and 
family therapy (when this was indicated) to redirect dys- 
functional efforts into an acceptable and coordinated ap- 
proach to the management of asthma. Forty-four consecu- 
tively admitted children with severe asthma refractory to 
outpatient treatment participated in the study. Patients were 
6 months to 17 years of age (median, 9.2 years) and were 
hospitalized at AIDIARC for at least 8 days. Institutional 
review board approval for the protocol and consent form 
were obtained. Admission to the study began in May 1987, 
and follow-up care was evaluated through June 1990. 

Referring physicians and parents listed all facilities used 
for medical care during the 2 years before admission to 
AIDIARC. These data were also recollected every 6 months 
after discharge. The referring and all other physicians also 
recorded (1) number of office visits requiring epinephrine 
or nebulized 132-agonists and (2) the use of corticosteroid 
medications (inhaled and oral). Medical-use information 
was sought from other medical facilities by requesting ad- 
mission/discharge/emergency room-visit  data for asthma 
care within the same time periods. 

Subject evaluation 
On admission, adverse environmental factors, asthma se- 

verity, pulmonary-function data, and medications were eval- 
uated. Patients had pulmonary-function testing (lung vol- 
umes, spirometry, and PEFRs), x-rays (chest and lateral 
neck), fluoroscopy of the upper airway, computed tomog- 
raphy scan of the sinuses, a pH probe to assess gastroesoph- 
ageal reflux, and an electrocardiogram. 

Laboratory tests were obtained to rule out the following: 
cystic fibrosis, al-antitrypsin deficiency, tuberculosis, hy- 
persensitivity pneumonitis, adrenal dysfunction secondary 
to corticosteroid use, and immune dysfunction, cellular and 
humoral. Allergy sensitivity (skin test and RAST) was iden- 
tified to pollen, mold, dust mite, animals, and foods. Aspirin 
and food challenges were performed when they were in- 
dicated. Theophylline levels were obtained when this was 
indicated, including compliance checks during admission. 

Patients were administered a standardized battery of psy- 
chologic instruments, including the Wechsler Intelligence 
Scales, the Wide-Range Achievement Test-Revised, the 
Gordon Diagnostic Screening Battery, the Piers Harris Self- 
concept Scale, and Pruzanski Child Depression Scale. Par- 
ents completed the CBCL 25 to assess their perception of 
their child's behavioral and emotional status. Level of ad- 
justment was also evaluated by the clinicians on separate 
scales for the child (CGAS) 26 and the family (FGAS). 27 
Follow-up measures of CBCL, CGAS, and FGAS were 
made 12 to 24 months after discharge. 

Family adjustment to asthma was assessed by a variety 
of instruments, and structured interviews, including the Be- 
havioral Interview for Asthma drawn from the Living with 
Asthma program by Creer. 18 The results of these question- 
naires formed the basis for mandatory biweekly-treatment 
meetings with the family. 

Based on the four sessions with the family, clinicians 
rated the family on whether or not they demonstrated, by 
word or deed, problems in disciplining the child with asthma 
because of concern of provoking an asthma attack. These 

four interviews were video taped to observe both the words 
and the actions of family members. Videotapes were re- 
viewed to identify patients with this problem. 

Interventions 
Family education. Patients older than 6 years of age and 

family members received the Airpower educational pro- 
gram. -~4 Children received daily instruction by nursing 
and/or respiratory therapy. Family members received four 
30-minute sessions during a 2-week period. Instruction in- 
cluded definition of asthma, pathophysiology, pharmaco- 
logic treatment, and self-management principles with a 
PEFR meter. Initial assessment questionnaire was compared 
to after assessment to evaluate comprehension and need for 
specific review. 

Physical therapy evaluated the child's exercise ability 
with free running, stationary bike, and swimming while the 
child was receiving a specified pharmacologic therapy. 
PEFRs were monitored before and after exercise challenge 
to assess the presence of exercise-induced asthma and to 
determine the maximal interval before 132-agonists and cro- 
molyn would need to be readministered for control of ex- 
ercise-induced asthma. One hour of exercise training was 
performed twice daily. Parents were asked to attend exercise 
sessions to observe the child's capabilities and pulmonary 
function. 

Home environmental visits, when these were possible, 
were undertaken by a team member to assess potential al- 
lergen and irritant exposures. Family recommendations con- 
cerning removal of known allergens and irritants were then 
made. 

Family meetings were a major intervention in the inpa- 
tient rehabilitation program. The content of these brief in- 
tensive family-therapy sessions included (1) structured di- 
agnostic behavioral interview, (2) attack-management as- 
sessment, and (3) investigation of the reasons why asthma 
symptoms persisted despite aggressive outpatient manage- 
ment (e.g., under treatment, noncompliance, presence of 
home environmental allergen or irritant, family maladap- 
tation to illness, ineffective child discipline, or hyperven- 
tilation-induced asthma secondary to crying or shouting in 
response to parental discipline). Assessment of this infor- 
mation led to the development of a comprehensive treatment 
program. 

The outpatient portion permits, if this is required, con- 
tinued focus on problems recognized during the inpatient 
phase. Subsequent outpatient treatment includes, at each 
visit, (1) patient history, including review of home peak 
flow meter monitoring, number of physician visits or emer- 
gency care visits, use of oral corticosteroid medications, 
and frequency of hospitalization, (2) physical examination, 
(3) spirometry, (4) drug monitoring, including theophylline 
levels and total eosinophil counts (if the patient is receiving 
theophylline or oral corticosteroid), and (5) family therapy 
when this is indicated. 

Statistical analysis 
Data analysis of the medical and psychologic variables 

focused initially on descriptive statistics, including multiple 
correlations. Admission and follow-up variables were c o n -  
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TABLE I. Comparison of admission demographics and medical data of chi ldren wi th  
severe asthma* 

Variables NJCIRM z7 AIDIARC 

No. Pts 103 44 
Age (yr) 9-17 6 too-17 ~c 
Median (yr) '92 

Percent Percent 

M F  54/46 6i 3 9  
Race 

White 91 48 
Black 6 46 
Hispanic 0 6 
Other 3 0 

Health insurance 
Commercial 94 (est) 6 I 
Medicaid / none 6 3~ 

Referral source 
Allergists and pulmonologists NR 77 
Primary care NR 23 

Previous long-term admissions 10 
Adverse environmental factors 75 80 
Length of disease >8 yr 68 NR 
History of 

Respiratory failure 18 5 
Seizures during asthma 17 5 
Exercise-induced bronchospasm 92 t 00 

Total No. of hospital days lifetime (median)t NR t7.5 (t~367! 
Steroid use in year before admission 

None 19 t4 
Episodic 50 66 
Continuous q.d. or q.o.d. 31 20 

Pts, Patients; est, estimated; NR, not reported; q.d., every day; q.o.d., every other day. 
*Cared for at the NJCIRM and the AIDIARC. 
+5th to 95th percentile. 

sidered dependent variables and were analyzed as either 
continuous variables or were categorized into two groups 
as a function of treatment outcome, measured in terms of 
episodes of rehospitalization or more than two episodes of 
emergency care in the year after treatment. Relationships 
between admission morbidity variables and follow-up vari- 
ables or psychologic functioning were assessed by Wilcox- 
on's rank sum. Relationships between follow-up variables 
and admission or follow-up psychologic functioning were 
also evaluated with Wilcoxon's rank sum. The nonpara- 
metric tests were used because of the small sample size and 
the lack of normality of the dependent variable distributions. 

R E S U L T S  

At hospital admission, patients ranged in age from 
6 months to 17 years (median, 9.2 years) (Table I); 
61% were male patients, 48% were white, 61% had 
commercial  insurance, and 39% had either Medicaid 
or no insurance. Seventy-seven percent of  the patients 
were referred by allergists or pulmonologists because 

of persistent symptoms.  The long-standing nature of 
pulmonary symptoms is reflected in that the  median 
total number of  hospital days lifetime before admis- 
sion was 171/2 days (range, 1 to 376 days). All  the 
patients had a history of exercise- induced broncho- 
spasm. Sixty-six percent of  the patients received ep- 
isodic oral corticosteroids in the year befbre admis- 
sion; 20% were receiving daily or al ternate-day steroid 
administration. 

Medical  and psychosocial  status of the patients at 
admission are presented in Table II; 84% of  :the pa- 
tients were receiving theophylline; 100% were re- 
ceiving 13-agonists; 52% were receiving cromolyn; 
20% of  the patients received daily or  alternate-day 
oral prednisone; and 34% received inhaled cortico- 
steroids. Median FEVI on admission was 89%; me- 
dian FEF25_75 was 74%; median functional residual 
capacity was 116%. 

Psychologic assessments on admission revealed ev- 
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TABLE II. Medicat ions,  pu lmona ry  funct ion,  and psychosocial  var iables 

AIDIARC % follow-up 
Variables NJClRM % admission AIDIARC % admission (mean, 201/2 mo) 

Medications 
Theophylline 94 84 74 
13-agonists 100 100 100 
Cromolyn 32 52 91 
Steroids 

Oral 64 20 27 
Inhaled 27 34 82 

Pulmonary function (% predicted) 
(admission median)* 
FEV, 112 (43-169) 89 (48-104) 92.5 (69-117) 
FEF25_75 53 (11-157) 74 (36-132) 71.5 (29-114) 
TGV 123 (58-264) NR NR 
FRC NR 116 (71-220) NR 

IgE (SDs from age-level mean) NR 2.4 NR 
(mean, 18 too) 

Psychosocial variables (follow-up median)* 
CGAS 58 (33-85) 58 (32-85) 72 (32-88)t 
FGAS 59 (25-88) 62 (25-87) 70 (36-68)t 
CBCL 60 (40-89) 61.5 (41-77) 59 (36-68) + 

TGV, Thoracic gas volume; FRC. functional residual capacity; NR, not reported. 
CGAS and FGAS range, 0 to 100; more functional adjustment with higher score; minimum functional score, 71. 
CBCL range, 20 to 80; more functional adjustment with lower score; maximum functional score of 69. 
*5th to 95th percentile. 
tp < o.oool. 
:~p < 0.05. 

TABLE III. Clinical impact  of asthma 
rehabi l i ta t ion at AIDIARC annual ized 

N = 44 Median 

Length of stay (day) 
Median 

Length of follow-up (mo) 
Mean 

15 
(range, 8-52) 

20.5 
(range, 12-35.2) 

Median 

Variables 
Average annualized 

1-yr prior* 20-too follow-up 

Hospital days 7 (1-26) 0 (0-4.2)t 
Emergency care visits 4 (0-8) 0.4 (0-3.2)t 

Corticosteroid 3 (0-8) 1.8 (0-5.0)~ 
bursts 

At admission 
FEV~ 89 (48-104) 92.5 (69-117):I: 
FEF25_75 74 (86-132) 71.5 (29-114) 

Mean theophylline level of 32 patients receiving this medication at 
follow-up (mean, 20.5 mo), 11 i~g/ml. 

*5th to 95th percentile. 
tp < 0.001. 
~:p < 0.01. 

idence of  significant disorganization and distress, both 
for the individual child and the family units. CGAS 
and FGAS are graded from 0 to 100, with a higher 
number indicating more functional behavior. Values 
of -<70 are dysfunctional.  The CBCL is graded from 
20 to 80; a lower number indicates more functional 
behavior. Values of  70 or higher are classified as dys- 
functional. Median value for CGAS on admission was 
58%. Normal range for CGAS was >70.  Thirty pa- 
tients (77%) had CGAS -<70. Median value for FGAS 
on admission was 62. Normal range for FGAS was 
>70 .  Thirty-four families (77%) had FGAS -<70. Par- 
ent ratings of  child adjustment, reflected in scores on 
the CBCL,  indicated overall average levels of  ad- 
justment (median, 61.5), with 13% of  the sample re- 
flecting elevations in the clinical range (total, >70)  
at the time of admission. 

Length of  stay at the AIDIARC was 8 to 52 days,  
with a median of  15 days. Length of  outpatient treat- 
ment varied from 12 months to 3 years (mean, 201/2 
months) (Table III). At the time of  follow-up, patients 
were prescribed more medications for use than they 
were receiving at the time of  admission (Table II). 
The intervention during the AIDIARC hospitalization 
has been described in detail. 19 
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TABLE IV. Pulmonary morbidity at fol low-up in relation to psychosocial functioning of the ch i l l  
with severe asthma (CGAS) and family (FGAS) at admission 

Admission Follow-up Admission 

Dysfunctional children 
(CGAS <-70; N = 30) 

Functional children 
(CGAS >70; 

N = 9 )  Medical morbidity 

(mean 20.5 mo at 
Median* Median follow-up) 

Dysfunctional families 
(FGAS -<70; N = 34) 

Functional 
families 

(FGAS >70; 
N ~ t01 

Median Median 

0 (0-4.8) 0 (0-7) Hospital days/yr 
0.4 (0-4.3) 0 (0-1.7) Emergency care visits/yr 
2.1 (0.2-5.4) 1.0 (0-3.8)* Steroid bursts/yr 

92.5 (76-117t 92 (68-113) FEV,% 
68.5 (41-114) 73 (29-99) FEF2~ ~.~% 

0 !0-4.8) ~! i(i4)V ~ 
0.4 (0-4.3) 0 ~(~ 3.2~ 
1.9 (0-5.4) 0 9 (0 3,~ 

91.5 (76-113) !03 (6~-117~ 
63.5 (41-97) 95.5 ~2!)-130); 

*5th to 95th percentile. 
+p Q05. 

Medical-morbidity outcomes are reported in Table 
III. Hospital days, emergency care visits, and corti- 
costeroid bursts for the 1 year before admission are 
compared to those reported during the follow-up pe- 
riod (mean, 20V2 months). Median hospital days dur- 
ing the 1-year period before admission to AIDIARC 
were 7 (1 to 26) hospital days versus 0 (0 to 4.2) 
hospital days per patient per year at follow-up 
(p < 0.001). Median emergency care visits during 
the 12-month period before admission were four (0 to 
8) visits versus 0.4 (0 to 3.2) emergency care visits 
per patient per year during the 20V2-month follow-up 
(p < 0.001). Median corticosteroid bursts during the 
12 months before admission were three bursts per year 
versus 1.8 (0 to 5) bursts per patient per year at mean 
follow-up of 20V2 months (p < 0.01). Median FEV~ 
before admission was 89% (48% to 104%) versus 
92.5% (69% to 117%) at follow-up (mean, 20V2 
months) (p < 0.001). Median FEF25_75 before ad- 
mission was 74% (37% to 132%) versus 71.5% (29% 
to 114%) at follow-up (mean follow-up, 201/z 
months). No statistical differences were noted for this 
variable. Mean theophylline level for the group of 32 
patients receiving theophylline at follow-up of 20V2 
months was 1 1.0 ixg/ml. Of the patients in the sam- 
ple, 46% received immunotherapy as outpatients. 

Psychologic functioning for the children (CGAS), 
families (FGAS), and parent-reported child behavior 
problems (CBCL) improved from the time of admis- 
sion to follow-up (Table II). Median data reviewing 
the relationship between child and family functioning 
at admission with follow-up pulmonary morbidity are 
presented in Table IV. By comparing child and family 
functioning at admission with pulmonary morbidity at 

follow-up (Table IV), dysfunctional children had more 
steroid bursts, 2.1 (0.2 to 5.4) bursts per year versus 
one (0 to 3.8) burst per year; p < 0.05) at follow-up 
than functional children. Similarly, children from dys- 
functional families, measured at admission, had more 
hospitalizations 0 (0 to 4.8) hospital (lays per year 
versus 0 (0 to 0) hospital days per year: p <. 0.05) 
and lower FEF25_75 at follow-up than functional fam- 
ilies, 63.5 (41 to 97) versus 95.5 (29 to 130), There 
was no statistical difference in medical use before 
admission when dysfunctional and functional admis- 
sion CGAS and FGAS were compared. 

There was no relationship found between ratings of 
child (CGAS) and family (FGAS) functioning at fbl- 
low-up and follow-up medical-morbidity status. Child 
behavior ratings (CBCL) did not distinguish low or 
high morbidity groups when ratings were assessed at 
either admission or follow-up. 

Families were evaluated by specific behaviors and 
attitudes that could lead to, or directly cause, asthma 
symptoms. One such child-parent interaction was the 
child's response to parental discipline in which the 
child's breathing maneuvers (crying, coughing, or hy- 
perventilation) precipitated asthma symptoms. Deter- 
mination of discipline problem was made during the 
inpatient evaluation. Thirty-one families~ had this 
asthma-provoking interaction. The contribution of dis- 
cipline problem to pulmonary morbidity before and 
at follow-up is reviewed in Table V~ Children from 
families with discipline problems had greater total 
hospital days 25 (4 to 367) versus 12 il to 51), 
p < 0.05, and lower FEV~, 88 (47 to 98) versus 96 
(59 to 107), p < 0.0t before admission than children 
without discipline problems. Children from families 
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TABLE V. Relationship between medical 
morbidity and fami ly discipline of the child 
with severe asthma (at admiss ion  and 
follow-up) 

Dysfunctional Functional 
discipline discipline 
(N = 31) (N = 13) 
median* median 

Admission morbidity 
Hospital days lifetime 
Hospital days/1-yr prior 
Emergency care visits/yr 
Steroid bursts / yr 
FEV~% 
FEF25_75% 
IgE (SD from age-level 

mean) 
Outcome morbidity 

Hospital days/yr 

25 (4-100) 12 (1-51)t 
7 (0-29) 7 (1-20) 
4(0-10) 4 (0-8) 
4 (0-9) 2 (0-8) 

88 (47-98) 96 (59-107)$ 
72.5(15-139) 80(43-151) 
2.3(0.9-4.2) 2.1 (0.1-4.2) 

0(0-4.8) 0(0-0)t 
Emergency care visits/yr 0.4(0-4.3) 0.4(0-1.7) 
Seroid bursts/yr 2.0(0.4-5.9) 0.5 (0-3.7)t 
FEV,% 92(76-117) 95 (68-113) 
FEF25~5% 71.5(41-114) 70(10-95) 

*5th to 95th percentile. 
tp < 0.05. 
:l:p < 0.01. 

with discipline problems had more hospital days per 
patient per year (0 [0 to 4.8] versus 0 [0 to 0], 
p < 0.05) and had more corticosteroid bursts (2.0 [.4- 
5.4] versus 0.5 [0 to 3.7], p < 0.05) at follow-up 
than children from families without discipline prob- 
lems (Table V). 

The relationship between families with discipline 
problems and psychosocial measures of child, family, 
and parent-child interactions is listed in Table VI. At 
the time of admission, CGAS, FGAS, and CBCL 
scores were significantly impaired for those demon- 
strating discipline problems compared with scores for 
those without discipline problems. Patients with dis- 
cipline problems continued to manifest greater im- 
pairment in functioning at follow-up, as reflected in 
dysfunctional CGAS (68 versus 75, p < 0.05), dys- 
functional FGAS (66 versus 75; p < 0.05), and 
CBCL (61 versus 49; p < 0.05). 

There was no statistically significant difference in 
preadmission hospitalization rate, emergency care, or 
corticosteroid bursts as a function of the following 
patient-sample characteristics at admission: smokers 
at home, gender or race of the patient, insurance clas- 
sification, or IgE level. 

D I S C U S S I O N  

This short-term inpatient rehabilitation program 
(median length of stay, 15 days), combined with out- 

TABLE VI. Relationship between 
psychologic functioning of the child and 
family in relation to discipline of the child 
with severe asthma 

Dysfunctional 
discipline 

Psychologic (N = 31) Functional discipline 
function median* (N = 13)median 

At admission 
CGAS 53 (35-72) 65 (45-85)1 
FGAS 58 (35-75) 75 (45-85):~ 
CBCL 67 (57-77) 54 (41-62)+ 

At mean 18-too follow-up 
CGAS 68 (45-80) 75 (55-88)~: 
FGAS 66 (41-85) 75 (53-86)$ 
CBCL 61 (50-67) 49 (43-66)$ 

*5th to 95th percentile. 
tp < 0.01. 
~p < 0.05. 

patient follow-up (mean, 201/2 months), was success- 
ful in reducing subsequent hospitalization by 91% and 
emergency care 81%. There was also a reduction in 
the need for corticosteroid bursts and an increase in 
FEV~; (Table III). These 44 children with severe 
asthma, aged 6 months to 17 years (median, 9.2 
years, served as their own controls, comparing pre- 
rehabilitation with postrehabilitation outcomes. To de- 
termine the significance of the effectiveness of this 
program, it is relevant to compare these data with other 
outcome studies with a similarly effected patient pop- 
ulation. 

Stmnk et al., 28 at the NJCIRM, have published 
outcome data on 103 children with severe asthma 
(aged 9 to 17 years) cared for as inpatients between 
1983 to 1985. They obtained selected medical data 
during 1 year before admission, during admission, and 
1 year after discharge. The median length of stay was 
75 days. Demographic and psychosocial data were 
collected during the admission. Demographic, medi- 
cal, and psychosocial data from the NJCIRM and 
AIDIARC are compared in Tables I and II. From a 
medical-morbidity comparison, patients at the 
NJCIRM had a greater incidence of respiratory failure 
(18%) and seizures with asthma (17%) than patients 
treated at AIDIARC. However, patients at AIDIARC 
demonstrated significant prior morbidity in that (1) 
77% had failed outpatient subspecialist (allergy/im- 
munology or pulmonary) care, (2) median total num- 
ber of hospital days lifetime before admission to 
AIDIARC was 17.5 days, and (3) more patients at 
AIDIARC were receiving cromolyn (52%) and in- 
haled corticosteroids (34%) before admission than pa- 
tients at NJCIRM. The demographic characteristics of 
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the two centers were different in that NJC patients 
were older, more racially homogenous (91% white), 
and had a greater percentage of children with com- 
mercial health insurance. Admission psychologic as- 
sessment by CGAS, FGAS, and CBCL was quite 
similar. The NJCIRM reported a 39% reduction in 
hospital days and 45% reduction in emergency care. 
Although both programs were successful in reducing 
hospitalization and emergency care, there were two 
fundamental differences in the treatment approach. 
The NJCIRM treated the patient alone with no sub- 
sequent outpatient care. AIDIARC integrated inpa- 
tient care for the child's asthma with family members' 
participation and offered outpatient care when this was 
needed after discharge. 

The inpatient treatment program developed at 
AIDIARC for these children with chronically severe 
asthma consisted of an integrated educational, behav- 
ioral, and family system assessment and intervention. 
At AIDIARC, the family and the child received ed- 
ucational material focusing on the pathophysiology of 
asthma, medication actions and side effects, and 
proper use of the medication and delivery systems. 
By the end of the hospital stay, both child and family 
members understood the rationale of the treatment 
plat]. 

To reduce subsequent emergency care and unnec- 
essary hospitalization, families participated in attack- 
management training. Through role playing, staff 
members identified ineffective practices, and families 
were provided with specific training for acute asthma 
episodes, The stepwise process included (1) recog- 
nition of degree of depression of lung function via use 
of mini-Wright peak flow meter, (2) appropriate use 
of nebulized 132-agonists, (3) removal of patient from 
offending allergen and/or irritants, (4) assignment of 
specific tasks to each family member to minimize 
confusion and emphasize relaxation, and (5) the pro- 
vision of the phone number for a physician(s) to re- 
view the clinical situation and consider the possible 
use of oral corticosteroids and/or antibiotics before 
the child is observed by the physician in the emer- 
gency room or office. 

From a behavioral model, the child and family were 
assessed on the degree of adaptation or maladaptation 
to the asthma symptoms. The child received stan- 
dardized psychologic tests while the parents com- 
pleted standardized and asthma-specific instruments 
describing the impact of asthma on the family. The 
Behavioral Interview for Asthma, developed by 
Creer, TM outlines specific behaviors and responses by 
the child and family members that were associated 
with persistent asthma. A family interview was un- 
dertaken to meet with all family members to describe 
their interface with persistent asthma. By reviewing 

the allergic medical profile (atopic sensilivity, phar- 
macologic and immunotherapy, and enviro~lmental ex- 
clusion complicating medical factors], ~.he family 
questionnaires, psychologic test results~ and family 
interviews, an integrated treatment plan wa,~ formu-. 
lated that was specific and unique to each family. It 
became possible to hypothesize specific child, .~ family 
behaviors responsible for specific asthma symptoms. 
These hypotheses included noncompliance with phar-. 
macologic treatment plan, under treatment, persis- 
tence of home environmental allergens and/or ~rri- 
tants, and child/parent maladaptation to severe 
asthma. Maladaptation may include (1) parental over 
protectiveness or rejection, (2) breathing maneuvers 
secondary to crying in response to parentai discipline; 
this may lead to ineffective parenting, since parents 
may not want to provoke asthma and p]e~er to yield 
to the child's requests, (3) peripheral or litde involve- 
ment of one spouse or parent, and (4t sibling neglect 
and resentment. By recognizing and modifying the 
above patterns in relation to specific behaviors that 
precipitate or exacerbate asthma, the family receives 
assistance in medical management that requires 
change in attitudes and behaviors, specificaliy about 
a medical issue. This approach is in distinc0on m prior 
studies of children with severe asthma and their fam- 
ilies in which psychiatrists or psychoh~gists also 
treated dysfunctional relationships ~hat are not directly 
related to asthma symptoms.~3 ~4,  In those studies, 
psychiatrists or psychologists were the primary ther- 
apists. In the current study, the treatment1 ~eam in- 
cludes both the allergist/immunologist a~ld the psy- 
chologist to focus on medically relevant issues. 

To test the second hypothesis that: lower ps)r 
functioning at admission is associated with greater 
pulmonary morbidity before admission and at f011ow- 
up, we compared admission CGAS, FGAS, and 
CBCL to medical outcomes before and after rehabil- 
itation. Strunk et al.,-'~ using the same psychologic 
instruments, did not find any relationship between 
admission psychologic functioning of the child and 
family and medical use before admission. They did, 
however, find a moderate relationship between lower 
CGAS and FGAS at admission and increased rnedical 
use at l-year follow-up. In the study at AIDtARC, 
low psychologic functioning of the child LGASo 
<70) and family (FGAS, <70) at admission was re- 
lated to increased pulmonary morbidity al outcome. 
Children with lower psychologic functionin,:_~ had more 
corticosteroid bursts (2.1 patient per 3;ear versus 1: 
p < 0.05) at 20-month mean follow-up than higher 
functioning children (Table IV). Children from fam- 
ilies with low psychologic function, determined at 
admission, had more hospital days :rod lower 
FEF,57_~ at follow-up than children from fimctional 
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families. There was no statistical relationship between 
(1) CGAS and FGAS at admission and medical mor- 
bidity before admission, (2) CGAS and FGAS at 
follow-up and medical morbidity at follow-up, and 
(3) CBCL at admission or follow-up with medical 
morbidity before admission or at follow-up. However, 
it should be mentioned that, as a group, psychologic 
functioning of both children and families improved 
from admission to follow-up (Table II). This finding 
is most likely related to significant reduction in symp- 
toms. Although data in Table IV support the hypoth- 
esis that dysfunctional children and families have less 
improvement than functional families, both functional 
and dysfunctional groups demonstrated significant re- 
ductions in pulmonary morbidity. Because of the lim- 
ited sample size (N = 44), we were unable to test 
the second hypothesis with more rigorous analyses. 
The psychologic instruments used had limitations, and 
the development or application of more discriminating 
instruments would be required for a more definitive 
conclusion. 

The third hypothesis tested was the relationship of 
child-parent interactions that directly produced asthma 
symptoms and their effect of increasing pulmonary 
morbidity. The specific behavior evaluated was the 
response of the child with asthma to discipline by 
yelling or crying and thus inducing bronchospasm. 
Seventy percent of the families in this study, when 
they were confronted with this behavior, were reluc- 
tant to discipline the child for fear of provoking an 
asthma attack. These date presented in Table V sup- 
port the hypothesis that parent-child interactions di- 
rectly related to asthma are associated with greater 
pulmonary morbidity. This finding is demonstrated by 
families with dysfunctional discipline who have chil- 
dren with history of more hospital days lifetime before 
admission to AIDIARC and lower lung function 
(FEV0 at admission. This theory is also supported 
by the observation that children from families with 
dysfunctional discipline have more hospital days per 
year and corticosteroid bursts at follow-up. If psy- 
chologic function is examined (child, family, and par- 
ent-reported child behavior) in relation to dysfunc- 
tional discipline of the family, a stronger statistical 
relationship is found (Table VI). The 3 1 families with 
dysfunctional discipline had more impaired scores of 
CGAS, FGAS, and CBCL on admission, as well as 
at follow-up, than those families without discipline 
problems. This suggests that effective parenting of the 
child with severe asthma and psychologic functioning 
of the child and family are directly related, as reported 
earlier by one of the authors (A. G. W.) 12 It should 
be noted that, although families without discipline 
problems had greater improvement in pulmonary mor- 
bidity and psychologic functioning, families with dis- 
cipline problems made significant gains as well. 

A similar analysis of children with asthma was per- 
formed by Kagan and Weiss 29 who administered two 
questionnaires, the APP ~ and the APS, to a group of 
children with asthma. The APS assesses medical fac- 
tors related to asthma, whereas the API assesses what 
psychologic stimuli precipitate a patient's asthma at- 
tacks. These authors had predicted an inverse rela- 
tionship between the API and APS but did not find it 
when the index of emotional precipitants included 
only responses, such as worry, anger, being upset and 
excited, but excluded responses such as crying or 
laughing. When crying was added to the index of 
emotional precipitants, however, the prediction by Ka- 
gan and Weiss 29 proved to be clearly supported. By 
including specific behaviors that can effect the pro- 
duction of asthma symptoms, we, as well as Kagan 
and Weiss, e9 can more meaningfully assess their re- 
lationship to pulmonary morbidity and psychologic 
function. By identifying families with a dysfunctional 
relationship that precipitates asthma, specific inter- 
ventions, both pharmacologic and psychologic, can be 
used to block this asthma-related behavior. 23" 31 

In summary, short-term family-centered hospital- 
ization for severe childhood asthma helps decrease 
asthma symptoms in two ways. Appropriate medi- 
cation selection and testing its efficacy with exercise 
training promotes optimal lung function and perfor- 
mance. Involvement of the family in the intensive 
short-term inpatient rehabilitation program and in out- 
patient follow-up provides the family insight into how 
the family has been stressed by the illness and how 
the family can better adapt to become more functional 
in managing the illness and in communicating among 
themselves. 

We thank Dr. Robert A. Doughty for support in devel- 
oping AIDIARC, Drs. Bernhard H. Singsen and Michael 
E. Norman for review of manuscript, and Eleanor Wyatt in 
manuscript preparation. 
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