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Asthma is a common chronic illness in all age 
groups. The goal of treatment of asthma is to allow 
the individual with asthma to lead a full life. These 
goals are achieved by (1) providing medically sound 
management to decrease the extent of airway inflam- 
mation and obstruction, thereby reducing asthma 
symptoms, school/ work absences, and hospitaliza- 
tions; this management should intrude on the life-style 
of the patient as little as possible, (2) providing ed- 
ucation about asthma to decrease anxiety, motivate 
independence, and encourage self-control of the 
asthma, (3) encouraging the patient to have normal 
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EIA: Exercise-Induced asthma 

(or at least close to normal) activity, and (4) providing 
psychologic support so that the patient can be less 
anxious and have good relationships with family mem- 
bers and peers. Although these goals are often 
achieved, some patients do not do well and continue 
to have frequent episodes of asthma, require medi- 
cations that cause side effects, and have significant 
restrictions in daily activities. Achieving the goal of 
leading a full life is enhanced by careful follow-up 
and attention to detail by both the family and the 
physician. Part of the management of patients with 
asthma involves consideration of the principles of re- 
habilitation. 

Rehabilitation involves all aspects of the patient’s 
care, with the goals of expanding as much as possible 
the patient’s potential (mental, social, and economic) 
while the restrictions from both disease and its treat- 
ment are being minimized. Achieving these goals re- 
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quires careful coordination of medical care, asthma 
education, care in the community at large (especially 
in the school/ workplace), physical conditioning pro- 
grams, and, in some cases, psychologic care. This 
care involves a team of health care professionals and 
is interdisciplinary, collaborative, and comprehen- 
sive. The patient should be included as a full partner. 
As coordinator of care, the physician must identify 
the professionals needed for the team and maintain 
regular contact with them. The physician must play 
the role of team leader. 

In this article, we will focus on physical con- 
ditioning programs. coordination of care in the 
school/workplace, and psychologic care. Although 
consistent medical care, asthma education, and co- 
operative management are essential to successful re- 
habilitation, they have been presented thoroughly by 
other authors. 

WHO SHOULD RECEIVE REHABltJTATION? 

The principles of rehabilitation should be included 
in the care of all patients, regardless of the severity 
of the disease. Infomration needed to evaluate the need 
for, and the effectiveness of, a rehabilitation program 
should be obtained in the course of caring for patients 
on a regular basis. Thus, in addition to assuring ad- 
equacy of medical care and asthma education, the 
physician should be aware of the patient’s level of 
physical conditioning, performance in schooliwork- 
place, and the presence of psychologic and social 
problems. 

For each of these issues, patients will present a 
spectrum of adaptation. The type of specific rehabil- 
itation methods and the intensity of their application 
will vary widely from patient to patient, as well as 
with age and differences in severity of the asthma. 
Taking physical conditioning as an example, patients 
may need only encouragement for a good job (e.g., 
to continue an active conditioning program) or may 
require active intervention (referral to a formal phys- 
ical rehabilitation program to initiate the process of 
conditioning). Initial screening procedures and on- 
going follow-up should be included for all patients 
regardless of the severity of the underlying asthma. 

GOALS OF REHABILITATION 

The goals of rehabilitation are 

1. To allow participation of the patient in age- 
appropriate physical conditioning activities with 
peers 

2. To maximize school i work attendance, participa- 
tion, and productivity 

3. To promote self-esteem and self-confidence and 
decrease anxiety about the illness 

PHYSICAL ACTIVITY 
Recommendations for evaluation of level ol 
physical activity 

Recommendations for evaluation NL 

1. Educate the patient about (lj EM. j Z ? tit.: pr:.~- 
phylactic use of drugs to prevent HA, anti ! ‘i the 
overall value of exercise. 

2. Prescribe drugs to prevent EIA and moniior their 
effectiveness with a diary and a peak flop meter. 

3. Question the patient at each visit ionccrning 
his/her level of activity and capacity to keep up 
with peers. 

4. Demonstrate an ongoing interest in the capacity of 
the patient to exercise and make repeated efforts 
to determine that there really are no limitations of 
physical activity. 

5. If limitations in capacity to exercise are reported 
by the patient, consider testing to provide objective 
information about the level of fitness. This testing 
should define the extent of the problem and the 
underlying basis of the abnormalities. Testing 
strategies are discussed in “Assessment of Level 
of Physical Fitness” in this article. 

6. Design a rehabilitation program based on the re- 
sults of the physical fitness testing. Follow-up 
should confirm the appropriateness of the program. 
as well as determining its value in increasing the 
level of fitness. 

Importance of physical activity 

Physical activity is important for individuals of all 
ages. Children relate to peers through active play, and 
exercise is important in maintaining general health in 
adulthood.’ Patients with asthma have the same over- 
all need for exercise as all other individuals. Good 
habits of regular exercise must be established in child- 
hood to assure that regular exercise will be a part of 
adult life. 

Benefits of a regular aerobic exercise are similar 
for individuals with and without asthma.’ Improve- 
ments are observed in parameters necessary for an 
increased work capacity, such as a decrease in body 
fat, increases in cardiac output and stroke volume, an 
increase in the perfusion of muscle, and increases in 
size, number, and oxidative capacity of mitochondria. 
Both heart rate and ventilation at rest and at any given 
submaximal work load are decreased by training. Ven- 
tilation at maximum work load is also improved, with 
increases in maximal ventilatory capacity and tidal 
volume, and a reduction in residual lung volume. 

There are also some benefits that are specific for 
patients with asthma. Increased aerobic fitness lessens 
EIA. Better conditioned individuals require lesser in- 
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creases in heart rate and ventilation for a given task.3 
Thus, a fixed amount of exercise would produce less 
respiratory heat and water loss; therefore, there is less 
stimulus for bronchospasm than before conditioning. 
Although EIA may still occur, more work can be done 
before it begins. Some authors have also obtained 
evidence that regular exercise programs will result in 
a decrease in the overall need for medication to control 
asthma.’ Regular exercise may also decrease fre- 
quency of asthma attacks and school absenteeism. 
Physical fitness programs probably produce a variety 
of psychologic and social benefits as well.’ Individuals 
with asthma can think of themselves as being different 
from other individuals and therefore tend to be iso- 
lated. Isolation appears to be a particular problem for 
children with asthma, especially at school. Interfer- 
ence with a child’s ability to participate can have far- 
reaching effects, such as diminished self-concept and 
interference with ability to socialize with peers. Suc- 
cessful involvement in physical activities with peers 
facilitates successful integration of a patient into the 
group. 

Patients with asthma are not as fit as their 
normal peers 

Four recent studies, three in children and one study 
in young adults, have demonstrated that patients with 
asthma do not have normal levels of fitness. In all the 
studies, the patients exercised to maximal levels and 
used medications to prevent EIA so that amount of 
exercise performed would not be limited by the 
asthma. Ludwick et a1.6 evaluated cardiopulmonary 
endurance in 6.5 children, aged 8 to 17 years, with 
moderately severe to severe asthma, 48% of whom 
had been receiving at least continuous every-other- 
day steroids for the year before being studied. En- 
durance was quantitated by a standardized maximal 
exercise protocol with a bicycle ergometer. Fifty per- 
cent of the children tested had values <2 SD below 
the mean, a level that defines severe abnormalities in 
conditioning. An additional 10% were within 1 and 
2 SD below the mean; children in this range benefit 
considerably from minimal training. One of the most 
interesting features of this study of patients with 
asthma was that neither the nurses nor the physical 
therapists who evaluated the patients predicted the 
outcome of the fitness tests. Therefore, history alone 
did not predict the presence of abnormalities, at least 
in this group of patients. 

Orenstein et al.’ studied 39 children with asthma 
who required long-term oral or aerosolized broncho- 
dilator therapy. None of these children had required 
steroids for control of their asthma. Exercise tolerance 
was measured by peak oxygen consumption, as well 
as peak work load. Although the peak work load was 

not decreased compared to the work load of normal 
children, peak oxygen consumption was significantly 
lower in the children with asthma than in the normal 
children. 

In the third study, Clark and Cochrane’ studied 
young adults with asthma (mean age, approximately 
27 years) and compared these adults to age- and 
activity-matched control subjects. Maximal exercise 
tests were performed on a bicycle ergometer, and oxy- 
gen uptake (for calculation of total oxygen consump- 
tion), oxygen pulse (oxygen consumption per heart 
beat), and carbon dioxide production were measured. 
Although there was no significant difference in heart 
rates achieved during maximum exercise in the sub- 
jects with asthma and in the control subjects, the sub- 
jects with asthma had significantly lower mean oxygen 
consumption and oxygen pulse, both indicative of 
poor fitness. The cardiovascular fitness results in 
the individual subjects with asthma did not correlate 
with FEV,s measured either before or after broncho- 
dilator. 

The fourth study used a standardized 9-minute run 
to document fitness in 76 children, aged 9 to 17 years.’ 
The test was formulated by the American Alliance for 
Health, Physical Education, Recreation, and Dance, 
and is standardized by testing >12,000 normal boys 
and girls ranging in age from 6 to 17 years. A good 
effort during the O-minute run was assured by docu- 
mentation of a heart rate at least 75% of maximum 
for age after the completion of the run. Seventy-four 
percent of the patients scored below the 25th percentile 
for the 9-minute run, a level generally indicative of 
poor fitness. The American Alliance for Health, Phys- 
ical Education, Recreation, and Dance test also in- 
cludes measures of skin-fold thickness (to estimate 
body fat), abdominal strength, and flexibility, all of 
which were not significantly different from the normal 
range. 

Subsequently, Strunk et al.’ studied relationships 
between cardiopulmonary fitness and both medical 
and psychologic features of a group of 90 children 
with asthma. Associations between fitness and med- 
ical and psychologic criteria were tested with a step- 
wise regression analysis, which allowed determination 
of how much a variable accounted for the distribution 
of the fitness results. Of the 11 medical variables 
analyzed, only three accounted for a significant vari- 
ability in the fitness results. These three were (1) re- 
cent course of disease, (2) FEV,, and (3) specific 
airway conductance. (Low levels of fitness were as- 
sociated with recent exacerbation, low FEV,, and low 
specific airway conductance.) These three variables 
together accounted for 8.1% of the variability. which, 
although this was significant, was not clinically useful 
for any single variable. Fitness did not correlate with 



indicators of the most severe disease, for example, 
history of respiratory failure, the degree of steroid use 
in the past year, or with how overweight the children 
were. A measure of the child’s psychologic adjust- 
ment, the Child Global Assessment Scale, correlated 
with fitness better than all the medical variables com- 
bined, accounting for 11.6% of the variability in the 
fitness results. (Low levels of fitness were associated 
with poor psychologic function.) The mechanism(s) 
of the interrelationship between fitness and poor psy- 
chologic adjustment was not defined. However, it is 
possible to speculate that the effect of poor adaptation 
is mediated through decreased interest in participating 
in exercise programs. Children with poor psychologic 
functioning would not exercise, even when they were 
well, and would not be able to maintain normal fitness, 
even though they may have the least severe asthma. 
Thus, it appears that the adjustment to the asthma may 
be as important as the asthma itself. 

It is easy to understand how a patient with asthma 
could have a problem developing good exercise habits. 
Asthma frequently does really interfere with exercise. 
Parents often discourage their child from exercising 
because they are worried about another attack of 
asthma being precipitated by exercise. Physical edu- 
cators and teachers are fearful of asthma occurring 
while the child is in class and allow. or even encour- 
age, the child to avoid exercise, and the children with 
asthma can manipulate physicians, parents, and 
school administrators to gain unnecessary exclusion 
from physical education and sports. 

Patients with asthma can participate in 
fitness programs 

Patients with asthma can participate in most phys- 
ical activities. Clark and Cochrane’ demonstrated that 
patients with asthma have sufficient ventilatory re- 
serve to allow tolerance of training routines. Not only 
can they participate in activities and conditioning pro- 
grams, but the many examples of Olympic athletes 
with asthma in recent years indicate that subjects with 
asthma can even excel.“’ The extent of achievement 
for most individuals with asthma appears to be the 
same as for individuals without asthma, based pri- 
marily on athletic capabilities and interest, and having 
little or nothing to do with the asthma itself. A small 
subset of patients with severe asthma may have some 
necessary restrictions on intense exercise. However, 
even these patients can participate in exercise pro- 
grams and can improve their fitness, allowing in- 
creased participation in physical activities on a regular 
basis. 

All types of physical activity can be tolerated by 
patients with asthma. Certain types of exercise, such 
as tennis and swimming, are best tolerated.” These 

exercises are associated with short bursts OI .i:.ii b I:! 
and/or an environment with warm, moist ai! :I~A rL- 
sults in less cooling and drying of the alrv4.1: i ,:-i* i 
though sports, such as long-diatancc runnl!1::, ~w- 
ketball, and ice-skating, can also bc to/crate<! I-,>” I~IIVJ 
subjects with asthma. these sports produce li:!?rc jl:-. 
way cooling/drying and may require USC cii m:ire i~i:- 
treatment to prevent EIA. A recent stud\ ~nc!ic,~tu> 
that EIA can be reduced by the use of a “warur Jo\h n’ 
period at the end of exercise.” Another techulquc I<, 
avoid EIA involves repetitive short bursts $;I c\crcz\c 
to induce a “refractory period” during which El A does 
not occur.il The mechanisms of these phenontcna arc 
unclear. Use of a mask in cold weather tci ~N:~L'III the 
inhaled air may also be helpful. 

Probably all types of aerobic exercise can be used 
to improve levels of fitness in children with asthma. 
Fitch et al.’ first demonstrated that children uith 
asthma could tolerate a vigorous program oi iong- 
distance swimming. Subsequently, Nickerbon ct al.. ’ 
Orenstein et al.. ’ and Fitch et al. Ii found that ixhildren 
with asthma could even tolerate long-distance run- 
ning. In each study of vigorous training, the patients 
with asthma improved their exercise capacities and 
had no increase in asthma symptoms. 

Although most studies in individuals \\ith asthma 
have focused on increases in fitness. most studies have 
not compared fitness of patients with level< of fitness 
in normal subjects to determine if fitness in the normal 
range could be obtained. Ludwick et al.” demonstrated 
that 84% of the children who entered the study with 
abnormal levels of fitness on the bicycle ergometer 
test were able to achieve normal levels after ;I training 
program. In another study comparing result> ot’ chil- 
dren with asthma to results of normal subject>. patients 
increased the distance they could run in 0 minutes. 
but the final scores were still below the normal range 
for most children. In several studies. patients with 
asthma improved their fitness from 10% to 9’2% after 
various exercise training programs’- ’ ’ ” “I most au- 
thors state that the critical variable in the outcome of 
the fitness program (i.e.. whether fitness of the patient 
improves or not) depended on the degree of partici- 
pation, not the severity of the asthma. In contrast to 
the effects of supervised exercise program.\. an un- 
supervised home exercise program for children with 
asthma did not improve fitness.” These authors sug- 
gested that fitness programs and more interesting play 
activities may need to be organized and supervised to 
obtain optimal benefit. 

It is important to note that, even with optimal con- 
ditioning, maximal exercise can still cause EIA in Ehe 
susceptible individual. Almost all subjects with 
asthma will continue to need medications before max- 
imal exercise to prevent asthma. 
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Assessment of level of physical fitness 

Most patients with asthma can exercise enough to 
maintain fitness levels simply with encouragement and 
proper use of medications to prevent EIA. However, 
even with these measures, some patients will still not 
be able to keep up with their peers. These patients 
may need to be tested to determine the basis of their 
problem so that appropriate intervention can be de- 
signed to return the patient to full activity. The testing 
should provide information on the level of fitness rel- 
ative to normal values. Testing should also provide 
an understanding of the basis for decreased exercise 
capacity, such as unresponsiveness to the drugs rec- 
ommended for prophylactic use or weakness in muscle 
groups specifically required for aerobic exercise. 

Standardized tests to determine levels of fitness are 
available for both children and adults. These tests 
should be performed with use of the patient’s usual 
bronchodilators so that performance is not limited by 
EIA. Standardized tests with either a bicycle er- 
gometer or distance run in a standard time have been 
used to assess the fitness of patients with asthma with- 
out significant asthma being precipitated. Also avail- 
able for children are the standardized tests performed 
in regular physical education classes at school. For 
individuals with severe asthma, special arrangements 
for testing may be needed, but standard tests can be 
used for most patients. Some physicians think that 
sedentary adults older than 50 years should have a 
stress test with cardiac monitoring before initiating a 
vigorous exercise program. 

Once the level of fitness has been defined, a program 
for physical conditioning can be prescribed. A deci- 
sion on the level of entry would be based on the actual 
cardiovascular fitness observed in the screening test. 
Therapeutic modalities may also include breathing ex- 
ercises and relaxation techniques (see below), in ad- 
dition to one of several forms of aerobic exercise. All 
programs should include activities suited to the pa- 
tient’s personality and resources to assure that it will 
be sustainable and lifelong. A physical therapist can 
be helpful in the process of assessing fitness, as well 
as in helping the patient return to full activity. The 
goal of these programs should be for the patient to 
perform aerobic (continuous and rhythmic) exercise 
for 20 to 30 minutes duration a minimum of three 
times a week. The exercise intensity should be suf- 
ficient to increase oxygen uptake to 70% to 80% of 
maximum, a level that usually correlates with a heart 
rate of 70% to 80% maximum. (Maximum heart rate 
is calculated as 220 minus age in years.) The exercise 
period should be preceded by 5 to 10 minutes of warm- 
up exercises and should be followed by a period of 
gradual cooling down.22 Exercise prescriptions should 
be reviewed periodically to assure appropriateness; for 

example, is the patient able to achieve the heart-rate 
goals or are the physical resources required for the 
program available? Once established, exercise pro- 
grams must be sustained. There is a significant re- 
duction in working capacity after only 2 weeks without 
regular exercise participation. 

Breathing exercises and postural retraining 

Breathing exercises and postural retraining have 
been used widely in subjects with asthma and appear 
to be useful. Although the benefits of these techniques 
may be obtained through actual improvements in the 
use of respiratory muscles during exacerbation of 
asthma, the techniques are probably most valuable 
because they provide patients with added confidence 
that they can maintain some control over breathing 
during an attack. 

Some patients with asthma have what is considered 
a “tight” posture, forward slumping of the upper back 
and flattening of the sacrolumbar area. This posture 
is often associated with overuse of accessory muscles 
and underuse of the diaphragm.23 It has been suggested 
that this breathing pattern may result in reduced 
respiratory capacity. Underuse of the diaphragm may 
be further accentuated during periods of severe dys- 
pnea, when the diaphragm is depressed because of 
hyperinflation. The goals of breathing exercises are 
to improve posture, strengthen abdominal muscles, 
and teach diaphragmatic and lower costal breathing. 
Several authors have demonstrated that chest expan- 
sion during breathing is increased by breathing ex- 
ercises.24. ” Achieving these goals may decrease work 
of breathing, improve ventilation, and decrease oxy- 
gen consumption. Use of breathing exercises are also 
believed to provide psychologic support and decrease 
anxiety. 

Postural exercises include side bending, rotation, 
and elbow circling.23 One technique that is often useful 
is to have the patient with asthma clasp his hands 
behind his head, allowing parent or therapist to pull 
back his elbows to stretch the pectoral muscles while 
the trunk is being stabilized. This exercise may also 
help to correct kyphosis and increase expansion of the 
intercostal muscles. Some patients may also benefit 
from more traditional relaxation training, such as Ja- 
cobsonian relaxation or biofeedback. 

Role of the physician in the patient 
achieving and maintaining fitness 

The benefits of improved cardiovascular fitness are 
achievable for almost all patients with asthma. These 
benefits can only be achieved if an exercise program 
is regularly maintained. Strong motivation is essen- 
tial, especially because acute asthma symptoms will 
interrupt an exercise program intermittently. The phy- 
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sician is a crucial component in providing this moti- 
vation by expressing interest in the goal of improved 
cardiovascular fitness and establishing a program de- 
signed to achieve the goal (e.g., medicines for pro- 
phylaxis of EIA and appropriate referral to an exercise 
program that provides guidance in amount of exercise 
performed). The American Academy of Pediatrics 
recommends that written records of annual and other 
periodic health evaluations by the physician managing 
the asthma should be on file in the office of the school 
nurse or physician and, for athletes, with the team 
physician or athletic trainer. Furthermore, the Amer- 
ican Academy of Pediatrics states that “physicians 
who assume responsibility for the medical care of 
asthmatic children can be of greater usefulness to their 
patients if they become familiar with the character of 
the physical education and athletic programs in the 
schools.“26 Physician encouragement is even more im- 
portant in the setting in which there is no school ath- 
letic program. 

The physician must lead the patient and family to 
appropriate recognition that certain adjustments in the 
daily routine may be necessary to achieve the goal of 
normal fitness. The patient and family, with the as- 
sistance from the physician, must attain a balance 
between the needs of the patient to participate in ac- 
tivities (with as few restrictions and as little distress 
as possible) and the necessary limitations needed to 
live a full life (need for prophylactic medications to 
prevent EIA, avoidance of irritants and allergens that 
exacerbate asthma, etc.). 

Practical approaches to 
pulmonary rehabilitation 

Larson and Bruce,” in discussing health benefits 
of exercise in an aging society, have stated that, “if 
exercise is to be habitual, it should be easily accessible 
and without adverse sequelae. Ideally, it should also 
be dynamic, interesting, fun, and varied.” There are 
several programs in the country at this time that should 
be considered as models for community rehabilitation 
programs. In Ft. Collins, Cola., an asthma parent 
support group has established the “Breathing Buddies” 
program. This program has an activities book for the 
children.28 Children are rewarded for exercise partic- 
ipation with bogus $1 bills, which are redeemable for 
special prizes. In addition, their group has arranged 
for special reduced rates for children with asthma at 
local swimming pools, skating rinks, and other facil- 
ities. This program has been in existence for several 
years, has been very successful, and has indicated that 
participation of children with asthma with other chil- 
dren with asthma is reassuring and supportive. 

In Scranton, Pa., Dr. Melvyn Wolk has estabi:st~:d 
a community skiing program for children with asthn~a 
(Wolk MH. Personal communication. f i~\~-i! ‘J 
areas in the Scranton area have offered rcducc,.: r;ni:h 
for skiers with asthma. Asthma ski day in 1 ~f;+t -L,~s 
attended by >400 participants. Dr. William i~lvcrs 
in Colorado has a similar program in that mtc:. Y‘irc 
ski programs are useful in facilitating long+~m rc- 
habilitation because they demonstrate to the patients 
with asthma that they can participate in it vrgorous 

activity. It is hoped that these patients would then 
participate in other activities in nonski seasons 

The private office setting is another site for con- 
ducting exercise classes. One such experience started 
by teaching breathing exercise classes in Dr. Stanlcy 
Wolf’s private office more than 35 years ago. Patients 
eagerly accepted the training, but the exercise?: were 
all too often found to be boring and soon forgotten 
unless they were performed in a group setting. In an 
attempt to set breathing exercises to music, ;ln aerobics 
class was formed in the office. A local aerobics in- 

structor choreographed a dance program using upper 
torso exercises with low- or no-impact dance steps. 
A dance group with asthma was started in the waiting 
room. Results of this program have been published.?” 
Because of the enthusiastic response to this program. 
an “Aerobic for Asthmatics” videotape was prepared. 
This videotape has been supplied by Glaxo, inc. :o 
allergy-training programs throughout the <ountq 
Aerobic dance is certainly one type of exercise pro- 
gram that meets the criteria recommended by Larson 
and Bruce.‘7 Patients can perform these exercises three 
times a week at home while they monitor their pulse 
rates and use bronchodilators at the first sign of EIA. 

There were tremendous psychologic benefits from this 

program. Many of the patients who participated had 
been unable to participate in other sports. With the 
use of inhaled bronchodilators. all patients were able 
to complete the program. They were encouraged by 
their success to continue to remain active. There was 
a sense of companionship and recognition of accom- 
plishment by regular participation in the group activ- 
ity. Patients who thought of themselves in a negative 
manner as “an asthmatic” had improved their self- 
image. 

Most communities have facilities that can be help- 
ful in the rehabilitation process. YMCAs, church- 
sponsored programs, dance classes, swimming clubs. 

ice skating and roller skating rinks, judo and karate 
instruction classes may all be contacted. Most facil- 
ities appear to be receptive to the concept of offering 
special rates for children with asthma, especially if a 
group of participants can be provided. 
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The school system is also important in the reha- 
bilitation process. The physician should consider 
meeting with the physical education instructor(s) in 
the school. Frequently, these instructors are still of 
the mind-set that children with asthma cannot partic- 
ipate, especially in basketball and soccer. Learning 
about the use of bronchodilator medications, both 
orally and by inhalation, is enlightening for many 
of these gymnasium instructors. Their encourage- 
ment of children with asthma to participate regularly 
in sports is certainly helpful in any rehabilitation 
process. 

Cost is also a factor in recommending regular sports 
activity. Not all patients can afford the cost of joining 
an athletic club in which rowing, indoor pools, etc., 
are readily available. These exercise expenses may be 
covered by insurance. The cost of a videotape, such 
as “Aerobics for Asthmatics” or video exercise pro- 
grams for stationary cycling, may also be covered by 
insurance. Can expenses for pulmonary rehabilitation 
be deducted from taxes? Under the new tax law, a 
patient must have catastrophic expenses to make a 
deduction even worthy of consideration. Swimming 
pool expenses have been deducted and approved by 
the Internal Revenue Service for patients with arthritis 
and other orthopedic diseases. Support for such a 
claim for severe asthma might be justified. 

SCHOOL/ WORKPLACE 
Recommendations for evaluation of 
attendance, participation, and productivity 
in the school workplace 

Recommendations for evaluation in the 
school/ workplace are 

1. Patients should be questioned about school/work 
absences. More than 7 to 10 days of school missed 
per year or more than the maximum absence from 
work allowed per year should initiate concern. 

2. For patients with excessive absences, the physician 
should communicate with the school I workplace to 
obtain information about the reason(s) for the in- 
creases in absences so that appropriate intervention 
can be initiated. The possible role of poor psy- 
chologic adjustment in causing the excessive ab- 
senteeism should be considered. 

3. If initial intervention is not effective and problems 
continue, a meeting with the relevant people (e.g., 
school nurse or supervisor) may be required to 
discuss specific issues and make more detailed 
plans; the physician should be the coordinator of 
this ensemble. 

4. Teachers and supervisors at the workplace may 

require education about asthma. Physicians may 
consider being part of in-services for schools. 

5. Vocation counseling may need to be considered as 
the patient approaches adulthood. 

School absenteeism and performance 

Several studies have demonstrated that subjects 
with asthma are absent from school significantly more 
often than their peers without asthma.30-3* In fact, 
asthma accounts for more school absenteeism than any 
other chronic illness.33 An early study suggested that 
rates of school absence varied directly with maternal 
perception of the severity of the child’s asthma.‘O In 
another study, approximately 40% of the parents in- 
terviewed indicated that their child with asthma had 
problems in school,34 primarily with increased num- 
bers of absences or reading difficulties. However, in- 
formation about school attendance, classroom perfor- 
mance, and the nature of the academic problems was 
obtained only through parent interviews. 

Recently, Gutstadt et a1.35 evaluated school perfor- 
mance in 99 children with moderately severe to severe 
chronic asthma. The extent of absenteeism was eval- 
uated by obtaining school records for the semester 
before evaluation. Academic achievement was docu- 
mented on standardized academic achievement tests 
for reading and mathematics. Similar to other studies, 
the rate of absenteeism was high, with the median for 
days missed in the semester before evaluation at 20% 
of possible days (range from 0 to 94). Most days of 
school missed were not spent in hospital (the median 
for days in hospital was 6 in the preceding year, com- 
pared to approximately 40 school days missed). 
School absenteeism did not correlate with severity of 
the asthma. None of the children in this study exhib- 
ited signs of school phobia. 

In contrast to the high rates of absenteeism, scores 
for the children in this study on the standardized tests 
for academic performance were average or slightly 
above average, with mean scores of 52.5 and 52.4 
for reading and mathematics, respectively (compared 
to means of scores in a normal population of 50). 
Intelligence quotient scores were also average to 
above average and correlated with the mathematics 
and reading scores. Grades for the semester before 
evaluation were consistent with average functioning 
on the standardized tests; 80% of the patients on whom 
information could be obtained received at least av- 
erage grades in reading and mathematics. Factors as- 
sociated significantly with low performance in reading 
and mathematics were low socioeconomic status, 
older age, a large amount of steroid use in the year 
before evaluation, and presence of emotional and be- 
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I-r;i\ioral problems. School absenteeism, numbers of 
hospitalizations and emergency room visits, history 
ot severe complications of asthma (respiratory failure 
ant! hypoxia seizures), steroid dose at the time of 
testing, other medications used to treat asthma (in- 
cluding theophylline), and pulmonary function test 
results were not associated with academic perfor- 
mance. These results suggest that investigation of poor 
classroom performance of a child with chronic asthma 
should include investigation of the roles of socioeco- 
nomic status, steroid therapy, and emotional and be- 
havioral problems. Similar to the results of the fitness 
evaluation.’ the child’s adjustment to the asthma ap- 
peared to be at least as important in determining school 
performance as the asthma itself. Performance of 
adults with asthma in the workplace (e.g., absentee- 
ism and achievement) has not been studied in a similar 
manner. 

Occupational and vocational counseling 
and rehabilitation 

As adulthood approaches, career and therapeutic 
goals must be coordinated. This general area may be 
one of the most critical situations faced by patients 
and their physicians. A satisfactory outcome requires 
that the physician be knowledgeable, sensitive, and 
willing to act as a partner with the patient in reaching 
the decision. One issue that must be addressed is the 
prognosis of the asthma in the patient. Genera1 infor- 
mation is available and should be reviewed with the 
patient?‘” 

How do we decide which patient should be coun- 
seled to avoid choosing a career that will lead to a 
life of continuous respiratory disease? What if a child 
is counseled against a certain goal and that child out- 
grows the asthma? If the physician believes that a 
child’s asthma is so severe that full remission in adult- 
hood is not a reasonable expectation, then guidance 
by teachers, parents, and physicians must begin early 
to prevent a disastrous choice of career. Despite ex- 
ceptional treatment, some subjects with asthma simply 
must realize that there will be some things in life that 
cannot be achieved. The emotional trauma accom- 
panying asthma that is worsened by the patient’s oc- 
cupation will almost certainly be far greater than the 
experience of an adolescent’s realizing that he or she 
must pursue an alternative career choice. 

Most children change their minds many times when 
they are deciding what they want to be when they 
grow up. One should not be too quick to intervene 
every time a child with asthma says, “1 want to be a 
fireman when 1 grow up.” However, if we observe 
that a child is focusing all or most of his attention on 
a career that could be harmful to lung function, it 

might be wise to take some steps to temper the chotce. 
This choice is where school guidance counselors may 
be needed. It is important to expose the student to 
careers that are both potentially attainable and that 
will not provide exposure to toxic agents and/or- al- 
lergens. Most school systems are now using comput- 
erized searches to help students choose helds of en- 
deavor that they may never have considered. Moqt 
students have multiple options, and with the foresight 
of parents and guidance counselors. in coordination 
with physicians, children with asthma can be chan- 
neled toward realistic and safe careers. 

There are some occupations that are mapproprlate 
for patients with severe asthma and some may even 
be detrimental to subjects with mild to moderate dir- 
ease. Fire fighting is an excellent example. Sparrow 
et al.“’ studied the chronic effects of fire fighting on 
pulmonary function in 168 fire fighters and 1474 non- 
fire fighters during a 5year period in a study of normal 
aging. They questioned their subjects about smoking 
habits, respiratory symptoms. and other illness. Dur- 
ing the S-year period of the study, fire iighters had a 
greater loss of pulmonary function than nonfire fight- 
ers when these data were corrected for age. height. 
and smoking status. Fire fighters also reported more 
respiratory symptoms than the control subjects. Al- 
though the issue of fire fighters with asthma was not 
addressed, it should be clear that anything that reduces 
pulmonary function may adversely effect a patient 
with asthma. Fire fighting is a strenuous occupation. 
Even individuals with normal function at the start of 
their career frequently must retire early or transfer to 
a desk job because of lung or other injuries. 

In The JOURNAL OF ALLERGY AND C‘LINJCAL IM- 
MCTNOLOGY, November 1989 supplement. “Guide- 
lines for the Diagnosis and Evaluation of Occupational 
Lung Diseases,” 41 substances were listed as capable 
of eliciting an IgE-mediated response. a:, measured 
by either in vivo or in vitro tests.‘” Substances capabk 
of producing occupational asthma range from baby’s 
breath found in the local florist’s shop, to dyes and 
chemicals in various industries, Racillu~~ srdxili.~ CII- 
zymes in detergent, laboratory animals, and penicillin 
in pharmaceutical manufacturing. 

Irritant substances in the workplace. such as hemp, 
cotton, and cigarette smoke, also place the patient 
with asthma at significant risk. The issue of cigarette 
smoking in the home or workplace is perhaps the most 
talked-about issue in public health today. Many pa- 
tients with asthma complain that they cannot get fam- 
ily and friends to refrain from smoking in their pres- 
ence. Even more of an issue is that many patients 
themselves smoke cigarettes. Despite the increased 
attention focused on this issue, patients are exposed 
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to this hazard daily, and significant losses of work 
and schooltime occur. Recent studies have demon- 
strated that physicians can have a profound influence 
on patients’ decisions to stop smoking. Convincing 
patients to stop smoking must be the highest priority 
in the rehabilitation of patients with asthma. 

Individuals who develop occupational asthma with 
or without past history of atopy must be counseled 
and retrained for other occupations or careers unless 
exposure can be avoided by respiratory protective gear 
that is close to 100% effective. Continued exposure 
may result in lifelong asthma and may cause perma- 
nent lung damage. 

PSYCHOLOGIC FUNCTIONING 
Recommendations for evaluation of 
psychologic functioning 

Recommendations for evaluation of psychologic 
function are 

1. 

2. 

3. 

Be alert for the presence of psychologic symptoms 
or disorders (primary or secondary) in the patient. 
Address these psychologic symptoms during on- 
going management of the patient’s asthma. 
Obtain psychiatric consultation if psychologic 
problems are not yielding to the approach used by 
the physician; refer to a mental health professional 
if this is indicated after the consultation. 

It is beyond the scope of this article to review 
the theories of interaction between psyche and 
soma in asthma. Suffice it to say that psychologic 
problems are frequently encountered in patients with 
asthma.4’. 42 Interestingly, the degree of the psycho- 
logic problems demonstrated in children with mod- 
erately severe to severe asthma did not correlate with 
the severity of the disease. (Strunk RC, Fukuhara JT. 
Unpublished observations.) Although there is no ev- 
idence that psychologic issues have a primary etiologic 
role in the state of asthma, most would agree that how 
the patient with asthma is functioning, cognitively, 
emotionally, and within the family and peer network, 
is a crucial aspect of rehabilitation. 

As with other areas of rehabilitation, psychologic 
problems are best approached early in their evolution 
or, even better, prevented. There are two important 
areas in this approach. The first is maintaining open 
channels of communication between the physician and 
patient, since problems that may present can only be 
addressed if the patient has a trust in the physician. 
The second is education of the patient. A patient is 
more likely to be able to make good adjustments when 
he or she is informed and given guidelines for optimal 
health maintenance. 

Many patients with a chronic illness have inter- 
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mittent psychologic problems. Transient periods of 
depression, anxiety, or noncompliance are universal 
and are not necessarily indications of psychiatric ill- 
ness nor do they always require a referral for more 
comprehensive psychologic or psychiatric evaluation. 
When these symptoms are present, the physician 
should first clarify the areas and degrees of severity 
and chronicity and then provide advice and guidance 
on how to deal with these normal reactions to chronic 
disease. In a large number of patients, the opportunity 
to share their concerns and receive appropriate reas- 
surance is all the support they will need to return to 
their usual level of functioning. It is important that 
the physician be aware of the development of more 
significant problems. 

The best test for screening for psychologic problems 
is the physician asking herself or himself about the 
presence of problems recognized during routine care. 
In addition to her or his clinical estimate of the pres- 
ence, severity, and chronicity of psychologic prob- 
lems , a number of screening tests are available. When 
the following questions are asked in the course of 
caring for a patient, some indication of problems may 
be elicited: 

1. 

2. 

3. 

4. 

5. 

Is there evidence of persistent medical noncom- 
pliance or poor self-care? 
Am I aware of anger, frustration, or antagonism 
toward the patient and/or family? 
Have there been important losses to the patient, 
such as death of spouse, parent, or child, divorce, 
loss of employment, or geographic relocation? 
Am I concerned about depression or have there 
been references to death, self-harm, guilt, and/or 
expression of hopelessness? 
Have there been notable personality change, un- 
usual behavior, emotional lability, decline in 
school or work function, or onset of drug or alcohol 
use I abuse? 

6. Is there evidence of sexual or physical abuse? 

If the answer to any of these questions is “yes,” the 
physician should consider the possibility that psycho- 
logic problems may be present. At this time, the prac- 
titioner should share with the patient and family his 
concern that there may be emotional stresses or other 
life circumstances that are affecting the asthmatic con- 
dition. The practitioner should then obtain psychiatric 
consultation for additional definition of the problem 
and, possibly, recommendation for treatment by a 
mental health professional. The referring physician 
should delineate his or her perception of the prob- 
lem(s) for the psychiatrist. The physician should also 
determine that the mental health professional who will 
be treating the patient unerstands the role psychologic 
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Ijtoblerns can play in the course of asthma. If treatment 
i 5 recommended, the practitioner should insist that the 
f~tient and/or famiiy follow through with the treat- 
tltl:nt LIS recommended. 

,“\ppropriateness of any treatment recommended for 
tire psychologic problems will, of course, be deter- 
nnned by the nature of the problems. Like any other 
medical treatment, the usefulness of the treatment in 
solving the problem must be evaluated on an ongoing 
basis. Although such reevaluation would be done dur- 
ing the part of ongoing care of the asthma by the 
practitioner, periodic psychiatric reevaluation should 
also be arranged, whether or not the psychiatrist is 
the treating mental health professional. 

SUMMARY 

Although traditional rehabilitation medicine ap- 
proaches are necessary in patients with the most severe 
asthma, principles of rehabilitation described in this 
article are useful for almost all patients. These prin- 
ciples are perhaps most useful early in a patient’s 
course when the setting of appropriate expectations is 
important in minimizing restrictions from both disease 
and its treatment. Once a patient has developed re- 
strictions, prompt institution of rehabilitation is es- 
sential to prevent significant disability, which can be 
avoided or even reversed. Once rehabilitation has been 
instituted, progress with rehabilitation goals should be 
monitored in visits to the physician so that commu- 
nication with the appropriate health care professional 
can be established to readjust therapy. Physician in- 
terest in the process of rehabilitation can stimulate 
motivation of the patient. 
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