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Background: Self-management teaching programs are becoming an important asset in the 
management of pediatric asthma. 
Objective: The study was designed to evaluate the impact of self-management teaching 
programs on the morbidity of pediatric asthma. 
Methods: The meta-analysis included randomized clinical trials, published between 1970 and 
199L addressing the outcome of morbidity. Studies were retrieved from searches of 
MEDLINE, American Journal of Nursing International Index, and Dissertation Abstracts 
Online Database. The quality of studies was assessed with the scale of Chalmers. The pooled 
effect size was calculated by the method of Hedges. 
Results: The literature search retrieved 23 randomized clinical trials, but 12 studies had to be 
excluded. Global score of quality of studies (Chalmers' scale) was fair, 51.6% +_- 9.9%. As 
indicated by the effect size (ES) of the pooled studies, self-management teaching did not 
reduce school absenteeism (ES: 0.04 +-- 0.08), asthma attacks (ES: 0.09 +-- 0.14), 
hospitalizations (ES: 0.06 +- 0.08), hospital days (ES: -0.11 +- 0.08), or emergency visits 
(0.14 ++_ 0.09). 
Conclusion: Self-management teaching programs do not seem to reduce morbidity, and future 
programs should focus more on intermediate outcomes such as behavior. (J ALLERGY CLIN 
IMMUNOL 1995;95:34-41.) 
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Asthma is the most common chronic disease of 
childhood. The 1988 U.S. National Health Inter- 
view Survey, in which data from a nationally rep- 
resentative sample of 17,110 children younger than 
18 years of age were used, estimated that 2.7 
million children had experienced symptoms of 
asthma in the past year? The impact on the 
everyday life of the child and his family is quite 
impressive in terms of school absenteeism, 1, 2 hos- 

From athe Department of Pediatrics, University of Montreal; 
bthe Department of Social and Preventive Medicine, Univer- 
sity of Montreal; and °H6pital Sainte-Justine, Department of 
Pediatrics, University of Montreal. 

Presented in part at the Annual Meeting of the Ambulatory 
Pediatric Association, Washington D.C., May 6, 1993. 

Received for publication Nov. 24, 1993; revised June 23, 1994; 
accepted for publication June 23, 1994. 

Reprint requests: Anne-Claude Bernard-Bonnin, MD, FRCP(c), 
D6partement de P6diatrie, H6pital Sainte-Justine, 3175 COte 
Sainte-Catherine, Montrdal, Qu6bec, Canada H3T 1C5. 

Copyright © 1995 by Mosby-Year Book, Inc. 
0091-6749/95 $3.00 + 0 1/1/58677 

34 

pitalizations,1, 3, 4 and emergency visits? In an ef- 
fort to alleviate the morbidity associated with 
asthma, education of the child and his family on 
self-management skills is mandatory, and many 
programs have been developed over the past 20 
years. Several narrative reviews 5-1~ have evaluated 
the existing literature on pediatric asthma self- 
management and demonstrated positive results of 
some programs and inconclusive results of others. 
They also pointed out the methodologic flaws of 
the evaluation studies. 

Meta-analysis is an overview that combines sta- 
tistically the results from a number of studies, after 
reviewing their scientific quality, in order to 
summarize the outcome of a particular medical 
intervention? 4 We undertook a meta-analysis of 
randomized clinical trials of self-management 
teaching programs for childhood asthma to assess 
their impact on the morbidity of asthma. We 
elected to include in the meta-analysis only the 
randomized, controlled clinical trials because they 
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are generally free of  major  biases because  of  
randomizat ion,  inclusion of  all r andomized  pa- 
tients in " in tent ion to t reat"  analyses, and ou tcome  
assessment pe r fo rmed  by bl inded observersJ  s 

METHODS 
Search of studies 

A literature search of all studies, in either English or 
French, published between 1970 and 1991, was per- 
formed with the key words asthma, education, and 
self-management programs. Studies were identified 
through searches of MEDLINE, Index Medicus, Ameri- 
can Journal of Nursing International Index, Dissertation 
Abstracts Online Database, and the bibliography of re- 
trieved studies. Authors of preliminary or pilot studies 
were contacted in an attempt to obtain further definitive 
results. 

Inclusion criteria 
Only randomized, controlled clinical trials were in- 

cluded in the meta-analysis. The studied population was 
strictly confined to the pediatric age group from 1 to 18 
years of age. The diagnosis of asthma had to be con- 
firmed by either a pediatrician or an allergist, and the 
teaching intervention on self-management of asthma 
had to be interactive either on a one-to-one basis or in 
group settings. The outcome variables had to relate to 
one or more of five morbidity variables (emergency 
visits, hospitalizations, hospital days, asthma attacks, and 
school absenteeism). 

Exclusion criteria 
We excluded studies in which the teaching interven- 

tion was not interactive (e.g., self-teaching booklet 
mailed to patients) and those in which the outcome 
variables were not related to morbidity (e.g., knowledge 
assessment, behavorial components, and attitudes to- 
ward the disease). 

Qualitative review 
We assessed the quality of each study with the clini- 

metric scale of Chalmers et al? 6 This scale was con- 
structed specifically to evaluate the design, implementa- 
tion, and analysis of randomized, controlled clinical 
trials that compare one therapeutic intervention with 
another. Although most therapeutic interventions per- 
tain to pharmacotherapy, behavioral interventions, such 
as a teaching program, can be assessed with this scale, as 
long as the study was conducted as a randomized, 
controlled clinical trial. 

The scale is constructed around two major aspects of 
a clinical trial, the quality of the experimental design and 
the quality of the data analysis. Because the scale has 
been developed primarily for clinical trials on drug 
efficacy, some items are not applicable to a teaching 
intervention and were removed after a consensus of the 
five coauthors was reached. 

From the experimental design subscale, we removed 

the following items: control appearance, control taste, 
stopping rules, biologic equivalent, and end-point dupli- 
cate variable. We used 10 criteria that are briefly de- 
scribed as follows. The selection description refers to the 
entry and rejection criteria, which give a clear picture of 
the patients studied. The reject log describes the eligible 
population not accepted for the trial and specific reasons 
for their noneligibility. The intervention definition g~ves 
full descriptions of the therapeutic intervention in the 
experimental group and the regimen given to the control 
group. Blinding procedures are the most important 
determinants of the quality of a randomized, controlled 
trial and are usually covered by four criteria. Random- 
ization blinding implies that the investigator is unable to 
suspect which treatment is next in line. Blinding of 
patients refers to patients being unable to guess which 
treatment they are receiving. In this case of a teaching 
intervention, we considered that patients could not be 
totally blinded to the teaching intervention and scored 
the item according to the "partial blinding" scale. The 
third criterion for blinding procedures refers to blinding 
of observers or physicians as to treatment received. We 
removed that item because in a teaching intervention, 
the observer, who is also responsible for the teaching 
intervention, cannot be blinded. The fourth criterion on 
blinding procedures documents whether observers or 
physicians are blinded to the ongoing results of the 
study, although they are aware of any individual patient's 
outcome. The last group of four criteria refers to test- 
ing procedures. The prior estimate number is a calcula- 
tion of the number of patients required in both experi- 
mental and control groups. Testing randomization com- 
pares demographic and prognostic features of both 
experimental and control groups. Testing of blinding is 
done at the end of the study by asking patients and 
physicians whether they guessed in which treatment 
group they were. Testing compliance refers to an objec- 
tive method of verifying that patients are conforming to 
the protocol. 

From the data analysis subscale, we removed only the 
item on side effect discussion. We used 12 criteria that 
are briefly described as follows. Dates of the study are 
important because the results can be interpreted in the 
light of other changes in therapy, which may have been 
going on at the same time. Results of prerandomization 
document whether the baseline comparability of both 
experimental and control groups has been assessed 
properly. Major end points should be reported with both 
the test statistic and the observed probability values. 
Post beta estimate refers to a discussion of the type II 
error when the difference between the compared treat- 
ments is not statistically significant. Confidence limits or 
intervals should be provided for the proportions, rates, 
or means used as trial end points. Repeated measures 
refer to a time-series statistical analysis for all discrete 
end points. Timing of events refers to the availability of 
the raw data in tabular form. Regression or correlation 
analyses should be carried out as applicable. Statistical 
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FIG. 1. Qual i ty score of  studies. 

analysis is an overall assessment of the statistical meth- 
ods that are used in the study. Withdrawals are almost 
unavoidable and should be listed by diagnosis, treat- 
ment, and reason for withdrawal and should not exceed 
15%. Handling withdrawals should be approached in an 
appropriate way, depending on the type of study. Ret- 
rospective analysis refers to analysis of subgroups that 
were not specified at the outset of the study. 

All studies were evaluated by each of the five coau- 
thors, who assigned a score to each item of the adapted 
clinimetric scale of Chalmers et al. 16 Item scores were 
discussed in order to reach a consensus and were 
subsequently added to obtain a score for the experimen- 
tal design (range, 0 to 39), a score for the data analysis 
(range, 0 to 37), and a total quality score (range, 0 to 76). 

Quant i ta t ive  meta-analys is  
Results of statistical tests (e.g., F values, t ratios, 

means, standard deviations, degrees of freedom, p val- 
ues) were derived from each study. For each of the 
outcome variables considered (emergency visits, hospi- 
talizations, hospital days, asthma attacks, and school 
absenteeism), the studies addressing this specific out- 
come were assessed in terms of homogeneity of the 
teaching intervention effects. The test of homogeneity of 
effects across studies was performed with a chi square 
statistic? 7 When the hypothesis of homogeneity of ef- 
fects was confirmed, the studies were combined to 
calculate a "pooled effect size" by the method suggested 
by Hedges and Olkin. 18 The effect size was defined as the 
difference in mean outcome scores between a treatment 
group and a control group divided by the average of the 
standard deviation of the outcome measure of both 
groups. The effect size was interpreted through Cohen 
classification (small = 0.2, medium = 0.5, large = 0.8). 19 

RESULTS 

An initial literature search retrieved 106 refer- 
ences in which 23 studies were identified as clinical 
trials. A more  extensive review excluded 12 studies 
for the following reasons. Three studies were not 
randomized, 2°-22 three studies evaluated a nonin- 

teractive teaching intervention consisting of a self- 
teaching booklet  23,24 or an audiovisual teaching 
aid, 25 and six studies addressed outcomes not 
related to morbidity such as compliance, 26 knowl- 
edge,27 attitudes,ZS, 29 or a combination of knowl- 
edge and att i tudes? °,31 Eleven remaining stud- 
ies, 32-42 published between 1981 and 1991, were 
included in the meta-analysis, for a total of  716 
patients from experimental groups and 574 pa- 
tients from control groups. 

Qual i ta t ive  rev iew 

Overall, the quality of  studies was fair, with a 
mean global score of 39.2 _+ 9.9 (for a total 
possible score of  76). The mean score for the 
quality of the experimental design was 20.9 _+ 8.4 
(for a total possible score of 39), and 18.3 ± 4.3 for 
the quality of the data analysis (for a total possible 
score of 37). As shown in Fig 1, only six studies 
were scored higher than 50% of the total possible 
poin t s .33 ,  34, 36, 37, 40, 41 

Weaknesses in the experimental design of the 
studies are summarized in Table I. Randomizat ion 
blinding is a major  criterion, to which a score of 10 
points was assigned. Only three studies received a 
full score. One study received a partial score, and 
seven studies did not receive any points for ran- 
domization blinding. The second major  criterion is 
blinding of patients, to which a full score of  4 
points was assigned, which was obtained by eight of 
the studies. Two studies obtained a partial score, 
and one study did not obtain any points. Two 
criteria (i.e., prior estimate number  and testing 
blinding) were not met  by any study. 

Weaknesses of  the data analysis are summarized 
in Table II. Four main criteria were assigned a full 
score of 4 points each, and their fulfillment among 
the studies was poor. Only four studies obtained a 
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TABLE I. Qualitative review of the studies: 
Experimental design 

No. of studies meeting 
the criterion (n = 11) 

Full Partial 
Criterion score score None 

Selection description 9 2 - -  
Reject log 5 2 4 
Intervention definition 11 - -  - -  
Randomization blinding* 3 1 7 
Blinding of patients* 8 2 1 
Observers blind to results 7 2 2 
Prior estimate number - -  - -  11 
Testing randomization 7 3 1 
Testing blinding - -  - -  11 
Testing compliance 4 4 3 

*Major criterion. 

full score for the major end points, six studies for 
the criterion of withdrawals, and two studies for 
the quality of the statistical analysis. No study 
obtained a full score for the handling of withdraw- 
als. 

Q u a n t i t a t i v e  meta -ana lys is  

There were only three studies that considered 
asthma attacks as a morbidity outcome, and it was 
possible to pool the results of five studies for the 
other outcomes (school absenteeism, hospitaliza- 
tions, hospital days, and emergency visits). Mean 
outcome scores for the experimental  and control 
groups of each study are shown in Table III .  There 
was no heterogeneity of  effects across the pooled 
studies for each of the outcomes. Overall, pooled 
effect sizes were quite small, with a range between 
-0 .11  and 0.14 (Table IV). 

D I S C U S S I O N  

This meta-analysis shows that self-management 
teaching programs have surprisingly little influence 
on morbidity outcomes. In the case of each mor- 
bidity variable, pooled effect size remained below 
0.2, which we have already described as a small 
effect size. 

We must emphasize that the number  of clinical 
trials included in the meta-analysis was limited to 
11 studies and that not all of the 11 studies 
addressed the five morbidity outcomes selected for 
the overview. Consequently, pooling of the studies 
according to each outcome left us with a total of 
five combined studies or less for each outcome. It  
was not possible to stratify studies within one 
specific morbidity outcome, because the number  of 

TABLE li, Qualitative review of the studies: 
Data analysis 

No. of studies meeting 
the criterion (n = 11) 

Ful l  P a r t i a l  Not 
Criterion score score None applicable 

Dates of study 5 - -  6 - -  
Results of 5 5 1 - -  

prerandomization 
Major end points* 4 7 - -  - -  
Post beta estimate 1 - -  8 2 
Confidence limits 8 - -  3 - -  
Repeated measures 4 5 2 - -  
Timing of events 5 5 1 - -  
Regression/correlation 4 - -  7 - -  
Statistical analysis* 2 9 - -  - -  
Withdrawals* 6 - -  5 - -  
Handling withdrawals* - -  7 2 2 
Retrospective analysis - -  7 4 - -  

*Major criterion. 

pooled studies under each stratum would have 
become even smaller and inappropriate for the 
estimation of an overall effect size. 

For instance, a stratification of studies according 
to sociodemographic characteristics might have 
provided more  information on the impact of teach- 
ing programs. Generally, studies restricted to 
school-age children showed a more  significant re- 
duction of morbidity during the year after the 
teaching intervention. The study by Evans et al. 34 
of children aged 8 to 11 years showed that asthma 
health education reduced episodes of asthma but 
did not influence school absenteeism. The compre- 
hensive ambulatory program for children aged 6 to 
16 years, described by Hughes et al., 36 reduced 
school absenteeism and the number  of days spent 
in the hospital, but there were more admissions in 
the experimental group. Lewis et al. 37 showed 
significant reductions in emergency room visits and 
days of hospitalization among children aged 8 to 12 
years receiving the Asthma Care Training. In her 
short-term (3 months) study on a small sample of 
16 children aged 9 to 13 years, McNabb 3s reported 
a reduction of emergency visits in the group par- 
ticipating in an individualized self-management 
teaching program. In contrast, there was no reduc- 
tion in emergency room use in the study of Shields 
et al. 41 who designed an educational program for 
inner-city children aged 1 to 18 years belonging to 
minority ethnic groups with a low socioeconomic 
status. Similarly, Mitchell et al. 39 found no reduc- 
tion in school absenteeism, number  of hospitaliza- 
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TABLE III. Mean outcome scores for experimental and control groups of each study 

School Asthma 
absenteeism attacks Hospitalizations Hospital days 

(days/mo) (no./mo) (no./mo) (no./mo} 

Emergency 
visits 

(no,/mo) 

Study Exp Cont Exp Cont Exp Cont Exp Cont Exp Cont 

Alexander et al? 2 . . . . . . . .  0.05 0.2 
Clark et al. 33 1.55 1.39 - -  - -  0.009 0.02 - -  - -  0.14 0.21 
Evans et al. 34 1.61 1.64 0.75 0.98 . . . . . .  
Fireman et alY - -  - -  0.12 0.5 0.00 0.02 . . . .  
Hughes et al. 36 0.48 0.73 - -  - -  0.03 0.04 0.10 0.18 0.04 0.05 
Lewis et al. 37 . . . .  0.02 0.05 0.05 0.13 0.19 0.31 
McNabb 3s . . . . . . . .  0.1 0.8 
Mitchell et al. 39 1.43 1.05 - -  - -  0.08 0.04 0.66 0.42 - -  - -  
Rubin et al. 4° 1.17 1.55 . . . .  0.07 0.08 - -  - -  
Shields et al. 41 . . . . . .  0.02 0.02 - -  - -  
Whitman et al. 42 - -  - -  2.08 1.49 . . . . . .  

Exp, Experimental; Cont, control. 

TABLE IV. Morbidity outcomes of the self-management teaching programs 

No. of patients Heterogeneity 
No. of 

Morbidity outcome studies Exp Cont X z p Value 
Pooled 

effect size 

School absenteeism 5 407 299 8.28 NS 0.04 _+ 0.08 
Asthma attacks 3 125 100 3.32 NS 0.09 _+ 0.14 
Hospitalizations 5 406 295 8.42 NS 0.06 _+ 0.08 
Hospital days 5 286 308 8.25 NS -0.11 _+ 0.08 
Emergency visits 5 323 199 4.69 NS 0.14 _+ 0.09 

Exp, Experimental; Cont, control; NS, not significant. 

tions, and number  of  hospital  days in their pro-  
gram of  as thma educat ion for children aged 2 to 14 
years. The  pooling of  studies without  regard to 
these soc iodemographic  variables may have di- 
luted the impact  o f  the teaching interventions. 

It would have been  interesting to stratify studies 
with regard to the severity of  as thma within respec- 
tive morbidi ty  outcomes.  Unfor tunately ,  in some 
studies the initial data  on the severity of  the 
disease before  the teaching intervention were  miss- 
ing or  i n c o m p l e t e Y  -37, 39-41 Overall, severity o f  the 
disease was classified as mild to moderate .  U n d e r  
these circumstances,  it is less surprising that  self- 
m a n a g e m e n t  teaching programs have a modes t  
impact  on a condit ion already considered to be 
mild to modera te ,  when  the range o f  reduct ion of  
morbidi ty  is obviously quite narrow. The study of  
Clark et al. 33 provides an e loquent  demons t ra t ion  
of  how comparisons  restricted to subgroups strat- 
ified with regard to severity can uncover  positive 
effects o f  a heal th educat ion program,  a l though 
there  is no improvement  in morbidi ty when the 
sample is considered as a whole. In  their sample of  

310 children with asthma, they found  no significant 
reduct ion o f  morbidi ty  when the experimental  
group was compared  with the control  group with- 
out  regard to severity o f  morbidity. However ,  when 
the compar ison  was restricted to children with 
previous hospitalizations, the teaching p rogram 
had a significant effect on morbidi ty  outcomes.  
Moreover ,  it was among  children with high base- 
line numbers  o f  hospitalizations and emergency  
visits that  the greatest  subsequent  reduct ion in 
morbidi ty  was observed. Because the study of  
Clark et al. 33 was the only one that  stratified with 
regard to severity o f  asthma, it was not  possible to 
pool  f rom other  studies subgroups o f  children who 
had more  severe asthma. Nonetheless,  it can be 
speculated that  we would have obta ined a larger 
effect size in the s t ratum of  more  severely affected 
children. 

Fur thermore ,  the reliance on ou tcome  measures  
such as emergency  visits, hospitalizations, and 
school absenteeism to indicate success o f  the in- 
tervention is somewhat  arbitrary. For  example, it is 
well known that for  the same asthmatic condition, 
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one family will come to the emergency room, 
whereas another family will manage at home with 
phone advice from the health care provider. Only 
one study 36 described pulmonary function tests in 
the assessment of the asthmatic condition of the 
patients. 

Another difficulty lies in the fact that none of the 
studies disclosed hospitalization criteria, which are 
quite subjective and could be different from one 
study to another and within the same study from 
one physician to another. Moreover, therapeutic 
strategies have gone through important changes 
during the past decade, with the emphasis on 
antiinflammatory therapy, the widespread use of 
aerosolized agents, and decreased use of theophyl- 
line. The studies we combined for the meta-anal- 
ysis were published during this period of therapeu- 
tic changes, between 1981 and 1991. Because 
ambulatory therapeutic regimens were not speci- 
fied in any of the studies, it can be assumed that 
they were different between studies and possibly 
between subjects in the same study. This obviously 
has an impact on hospitalization rate, because 
more aggressive ambulatory treatment may reduce 
the need for hospitalization. 

The modest impact on the morbidity of asthma 
could be attributed, in part, to the fact that our 
selection criteria for the teaching intervention 
were quite broad. The teaching sessions were 
interactive, but another stratification on individual 
teaching versus group sessions could not be intro- 
duced because of the small number of pooled 
studies addressing the same morbidity outcome. 
One could anticipate that individual teaching is 
more adapted to the patient and more easily 
understood, with a higher impact on outcome. The 
combining of studies with individual teaching or 
group sessions probably led to a reduction of the 
pooled effect size for each of the morbidity out- 
comes. 

It can also be hypothesized that the teaching 
programs had a paradoxical effect as patients be- 
came more knowledgeable and more conscious of 
their symptoms and sought medical advice more 
often and possibly more quickly. 

In three studies it was mentioned that control 
groups were receiving some instruction, although it 
was less comprehensive than that for experimental 
groups.37, 4o, 42 However, all control groups were 
receiving standard care for asthma, which neces- 
sarily includes some information on pathophysiol- 
ogy, triggers of attacks, environmental control, and 
medication use. Moreover, control patients knew 
they were participating in a study, and they might 

have been more inclined to follow the advice of 
their physicians with a consequent reduction in the 
morbidity, introducing a bias known as the "Haw- 
thorne effect," or the attention bias. 43 

However comprehensive the teaching interven- 
tion may be, it does not necessarily translate into a 
significant change of behavior and attitudes toward 
a better control of environmental triggers of 
asthma. Acquisition of knowledge was evaluated 
by some studies 36, 39, 40, 42 but was not considered in 
the recta-analysis because scales of measurement 
of knowledge were not comparable from one study 
to another. Moreover, more knowledge does not 
necessarily translate into healthier behavior and 
attitudes. Only one study analyzed the modifica- 
tion of the home environment through home visits 
and showed no changes in the presence of pets and 
no significant difference between the experimental 
and control groups in the reduction of passive 
smoking. 36 It can be postulated that the persistence 
of triggering factors in the home environment was 
a factor that diminished the impact of the teaching 
programs on morbidity. Another well-known trig- 
gering factor in preschoolers is viral upper respi- 
ratory tract infections. Their seasonal incidence 
and easy dissemination in day care centers may 
hinder the full benefit of a teaching intervention. 
Because we could not stratify for age because of 
the small number of studies, this represents an- 
other possible explanation for the minimal impact 
of the teaching programs because many studies 
included preschoolers in their sample popula- 
tion.3Z, 33, 35, 39, 41 

The quality of studies was reported as fair. The 
main weaknesses of the experimental design of 
studies were concerned with randomization that 
was not blinded in seven studies and with poor or 
absent documentation of the reject log in six 
studies. The qualitative review of data analysis 
disclosed generally fair statistical analysis with 
underutilization of regression or correlation statis- 
tics and repeated measures and with fair presenta- 
tion of raw data for timing events. Moreover, 
withdrawals were not documented in five studies, 
and no study handled them in an entirely appro- 
priate way. Finally, nine studies showed some 
negative results, but only one discussed the post 
beta estimate. 

We do not believe that weaknesses and flaws of 
the studies had an impact on the results of the 
meta-analysis. In fact, six studies 33, 34, 36, 37, 40, 41 ob- 
tained a score above 50% of the total possible 
points and at the same time had larger samples of 
patients than studies of a lesser quality. Future 
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research should try to correct problems of quality. 
Even if a study focuses on "soft" outcomes such as 
behavior, it can be designed as a randomized 
clinical trial with strict adherence to its inherent 
rules. Moreover, "soft" data can be "hardened" by 
a rigorous experimental design and statistical anal- 
ysis. 

We already mentioned that we did not consider 
acquisition of knowledge as an outcome indicator 
in the meta-analysis because scales of measure- 
ment were not comparable from one study to 
another. For the same reason, we did not evaluate 
self-management skills, health beliefs, and self- 
management behaviors and attitudes. However, 
these outcomes can be considered as intermediate 
outcomes, more directly related to the teaching 
intervention, and less susceptible than morbidity 
outcomes to confounding factors that "dilute" the 
teaching intervention effect. In fact, studies that 
reported negative results on morbidity outcomes 
showed beneficial effects in regard to other aspects 
of asthma. Mitchell et al. 39 observed improved 
compliance in their experimental group. The 
teaching program had a significant positive impact 
on knowledge, skills, and behavior related to man- 
agement of asthma as described by Rubin et al.40 
and Whitman et al. 42 Future studies examining the 
impact of self-management teaching programs 
should focus on these intermediate outcomes and 
evaluate them with standard scales of measure- 
ment. 

In conclusion, this meta-analysis shows a modest 
impact of self-management teaching programs on 
the morbidity of pediatric asthma, most probably 
because of multiple confounding factors not di- 
rectly amenable to change by education. However, 
the well-being and the quality of life of the asth- 
matic child and his family are not solely measured 
by "hard" morbidity data. Other intermediate out- 
comes such as knowledge, health beliefs, and self- 
management skills and behavior are important 
benefits more closely related to the teaching inter- 
vention and less imbalanced by confounding fac- 
tors such as environmental triggers of asthma. 
Future research should focus on the psychologic 
and behavioral benefits of asthma self-manage- 
ment teaching programs by using randomized de- 
signs with standard scales of measurement of be- 
havioral outcomes. Moreover, teaching programs 
should be designed for targeted audiences with 
well-defined characteristics such as age, socioeco- 
nomic setting, severity of the disease, and thera- 
peutic protocol. Within such targeted samples of 
asthmatic children, it is more likely that clinical 

trials will show benefits in regard to morbidity, as 
well as behavioral outcomes through self-manage- 
ment teaching programs specifically designed for 
selected audiences. 
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