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Guidelines for the Evaluation of I mpairment/Disa bi1-Q in 
Patients with Asthma 

BACKGROUND 

The 7982 and 7986 American Thoracic Soc'kty ( A X )  Statements 
(1,2) on the evaluation of impairment and disabif i  caused by 
respiratory disorders were primarily& relevance for patients with 
respirator)r disorders associated with irreversible damage. Asthma 
was de& with only as a mdifying condition. Patients with asthma 
have features that differ from other respiratory disorders, includ- 
ing: ( I )  The condition is charac tem by Mtiable airflow obshrc- 
tion and the individual's clinical status wries from time to time; 
(2) the aitftow limitation is partially or completely reversible with 
appropriate therapy; (3) the condition is associafed with airmy 
hyperresponsivengss to irritants such as dusts. fumes, gases, or 
mob?; (4) in many cases, enwonmental or mupational exposure 
Yo specific sensitizers pmvokes airway inflammation, which, on 
repeated exposure rnay become chronic and irreversible. Spe- 
cfic guidelines for patients with asthma are n-ary because 
of these features. 

PURPOSE 

The putpose d this Saternem is to prwide specific guidelines 
for the determination of impairment and disability in subjects with 
asthma for use by health p m i o n a l s  and disability boards. It 
takes into consideration not only impairment related to reduced 
lung function but other parameters, sueh as ttte degres of ailway 
hyperresponsiveness and the type and amount of medication re- 
quired to control symptoms, which are important reflections of the 
severity of asthma (3). This statement does nor address the 
methods of identification ot the cause ot asthma. 

The deftnitiolrs uced by the previous ATS statement @ will be used 
here. 

J ~ e n t i s ~  as afulnctlonal a b m l i i  resuMng from 
a medical condftion. It may or may not be stable at the time the 
evaluation is made, and may be temporary or permanent. Impair- 
ment that persists after appropriate therapy, Mth no prcwpect of 
future improvement, is permanent. Some impairments are not de- 
pendent on lung function, but are rerated to the prognosis (e.g., 
un-e lung cancer) or to public h& considerations (ag., 
tubrculcsis) or 1nability3o work in the same environment that 
causes &ma (e.g., occupational a h m a ) .  

Disabitw is a term u d  to indicate the total effect of impair- 
ment on the patierfs Vie. It is affected by diverse factors such as 
age, sex, education, economic and soeial environment, and the 
energy requirement ot the occupation. 

Tiua pebple with idsntical impairment rnay be d i i n t l y  MecWl 
in their life situations. The rating of health impairment is within 
the jurisdiction of a physician's expertise to quantitate. However, 
the detwmination of disability aIso quires  consideration of many 

nonmedical variables. Physicians, however, generally have con- 
siderable knowledge aboul how impairment affem their patients' 
lives. Therefore it is impotant for physicians to identify all the in- 
dividual factors modifying the impact of impairment on their pa- 
tients' lives for administrators who determine disability cornpen- 
sation. 

DIAGNOSIS OF #PIMA 

Asthma should be suspeded in the presence of a compatible h is  
tory of cough, sputum, wheeze, chest tightness, or breathless- 
ness, particularly when the symptoms are episodic and worse at 
night (4). The diagnosis of asthma requires both relevant symp 
toms (currently or by history) and €he presence of aidow limkta- 
tion that is partially or completely rwersibie either spontaneausly 
or after treatment, Or the presence of ajrway hypetrespon&ness 
to methacholine or histamine in the absence of airflow limitation. 

In the presence of severe aimow limitation, it may not be pos- 
sible to distinguish between asthma and other types of obstruc- 
tive lung disease. Additional d~agnostie crfteriashould be consid- 
ered such as the presence of blmd or sputum eosinophilia. 

METHODS 

Spirorndric measurements should be carried out using equip 
ment, methods of caIibration, and techniques that meet hecriteria 
outlined in the most recent revision (5) of the ATS official state 
ment on shdard i i i on  of spirornetry (6). or subsequent revisions 
of that statemem whichever IS most current. The measurement 
of height, prediction equations, and corrections for racial differ- 
ences should foHow those outlined in t k  ATS official statement 
on 'Lung Function Testing: Selection of Refereneevalues and In- 
terpretalional Strategies" (7). 

Spirornetrric measurements should be made, if possible, after 
withholding inhaled bronchodilatorskr6 h and Impacting bron- 
chodilators (q., long-acting theophylline preparations) for 24 h. 
Howwer, i f  it is not possible to withhold bronchdilators for this 
period of time, they can be used, but the time these medications 
are W n  before the test should be not&. Antiinffammatory prepa- 
rations sueh as awnclyn, inhaled or systemic cortideroid should 
nd be witfiheld. 

FEV,. FVC, and FEV,IPcrC should be determined from spirom 
&ry. Men aimow limitation is present, i.e,, FW,IFVC is less than 
the lower limit of normal, which is defined as the lmm 5% of 
the reference population 0, spirometry should be repeated after 
the administration of an inhaled &adrenergic agonist An improve 
ment in FEV, of 12Oh or greater, with an absolute change of at 
Least 200 ml, from the baselme level, confirms that there is sig- 
nificant rerersibility, and together with the appropriate history, the 
diagnosis of asthrnam. When the Improvement in FEV, is < t2%, 
a steroid trial should be given. This can be given as higbdose 
inhaled steroid (> 800 mcg klomethasone or equivalentlday] 
although prednisone 30 to 40 rng for a period of 1 to 2 wk may 
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, be required in some patients. An improvement in FTV, of 20% 
with Steroid trial also confirms the presence af asthma. When air- 
flow limitation is absent, i.e., FEVJFVC is above the lower limit 
of normal (i'), the level of airway responsiveness should be deter- 
mined. 

Measurement of Ainnray Responsiveness 

Measurement of ainnray responsiveness is needed for the diag- 
nosis of asthma and for impairment rating when the subject has 
no current objective evidence of airflow limitation, When the base- 
line FW, is below 70% of predlcred. response to the inhaled 
8-adrenergic agonist and not the measurement of aiway re 
sponsiveness is the appropriate test to establish the diagnosis 
of asthma (8). 

Measurement of airway responsiveness should be made by 
methacholine or histamine inhalation test using standardized 

methods (9-77). It is imperative that standardized methods be used 
in order to adequately interpret the results. The test should be 
done after with holding inhaled shn-acting 6-adrenergic agonist 
or ipmtropium for 6 h and longacting 8-adrenergic agonist or the- 
ophylline for 24 h; in the case of histamine tests, short-acting am 
tihistamines should be withheld for 44 h and memimle for 1 or 
2 months. Antiinflammatory preparations should not be withheld 
because withdrawal of these for a few hours does not influence 
measurement of a i m  responsiveness to h i m i n e  or methaeb 
line, whereas prolonged withdrawal of these drugs can lead to 
an exacerbation of asthma. The subjects should be asked to re- 
frain from smoking and exposure to cold air for two hours before 
the test, 

The results should be expressed as the provocation concen- 
tration to cause a fall in FEV, of 20% (PC,, or PD,d (9). Airway 
hyperresponsiveness is considered to be present when the PC,, 

SEQUENCE OF TESTING 

Symptoms of 

/ asthma \ 
YES 
\ 

asthma not present 

t / \ 
FEW1 I fZVC above the lower FEVt J FVC below 

RC20>8mg/ml  limit of norma! " 

t 
the lower limit of normal * 

or equivalent t 
Methacholine or 

histamine challenge 

J \ 
Reversibility of - Reversibility of 

FEVl 1 12% with FEV1 < 72% or 

P C 2 0 ~ 8 m g i m l  
or equivalent 

Lower limit of normal = below the lowest 
5% of the reference popu tat ion 

Figure I .  Sequence of testing. 

absolute value 2 200 mf absolute value < 200 rnt 
I t 

I Steroid trial I 
Improvement in \4 J FEW 220% 

Diagnosis of 
asthma 

Impairment rating 
(see Tables 1-4) 



1058 AMERIC4N R M E W  OF RESPIRATORY DISEASE VOL 147 1993 

is G 8 mglrnt rnethacholine or histamine using the ttldal breathing 
method or its equivalent when ofher standard methods are used 
(?%12). 

Exercise Test 

Exercise testing should rid be done routinely Fn the investigation 
of asthma. However. many physicians perform spirometry before 
and after exercise testing in the investigation of dyspnea. If a sub 
ject has been shown to have a 15% or more decline in FEV, from 
the baseline level after exercise, this information will be useful 
in the assessment of impairment, particularly if the level of effort 
is srmilar to their usual work or daily activities. 

Measument of Diffusing Capacity and Lung Volumes 

These measurements are necessary only to distinguish asthma 
from othercondiions. They are n d  required for impairment evaku- 
ation in patients with asthma. 

PROCESS OF EVALUATION 

The sequence of testing to be performed is defined in figure 1, 
while figure 2 shows the prows of evaluation. There are huo types 
of irnpairmentldisabitii, temporary and permanent. Temporary im- 
pairmentldisability refers to a siruztion that is likely to change. For 
example, the individual may be expected to improve so that the 

PROCESS OF IMPAIRMENT EVALUATION 

Diagnosis of asthma r 
/ 1 

Absent Present 
L) \ 

I Evaluate for other causes I 
/ \ 

Optimal 
\ 

- Give temporary rating (see Tables 1-4). 
- Recommend specific treatment or 

referral to specialist. 
- State when to reassess. 

I 

- Give longterm impairment rating 
(see Tables 1-4 }. 

- Express opinion whether the 
calculated rating ever or 
underestimates impairment. 

- State individual modifiers 
eg. coexisting disease 
or non-compliance. 

Assess impact on subject's life 

Disability Awards 
(a nonmedical administrative process) 

I Re-evaluate 
if clinically changed 

* See text for objectives of optimal treatment of asthma 

Egm 2. Process of impairment evaluation. 
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- current functional stahts d m  not desenithe anticipated future 
status, Temporary impairmentklisablityi can be emhated 'Ifrwm the 
results of tests used to establish the diagnosis of asthma Perma- 
nent irnpaimentldisabil@ refers to asituation when the indiidud 
has reached maximal medical irnprwernent and is receiving o p  
timal therapy. Evaluation for permanent irnpaimentldisabilily 
should be dome after Z h e o b j d  of optimal kshwit of asthma 
have been attained. 

The objectives at treatment include the followZng (4): 

7. To achieve control or the $est werall results fleast symptoms, 
least need for fhdrenergic agonist when taken only if required, 
best expiratory How rates, least diurnal variation of flow rates 
and least sideeffects from medication). 

2. To use the  minFmum medication to maintain control orthe best 
overall results. 

3, To treat exacerbations early to prevent them from becoming 
severe. 

Physicians involved in the mluation of impairment should as- 
sess whether the objectives of treatment of asthma have been 
achieved. they should therefore be familiar with the recent pub 
lished guidelines for treatment of asthma by the National Asthma 
Expert Banel in the United States (4). In addifion to the American 
Expert Paneb guidelines, other countrie such as the Un'W King 
dorn (13), Australia (14), New Zealand (14), and Canada (15) have 
their own pubtished guidelines. Effectkre management of asthma 
depends on both pharmacolcgic and nonphamamlogic mea- 
sures. Nonpharmacologic measures include environmental con- 
trol, patient and family education, and regular supervision. In some 
subjecEs it may take several months to achieve the objectives of 
treatment. 

If the objectives of treatment are not achieved, the following 
should be done: 

1. Giveratingfortempomryimpairment(ssstables1 through4). 
2. Recommend specfie treatment, or giw referral to a specidist 

experienced in the management of asthma (e.g., pulmonary 
physician or allergisf). 

3. Statewhento&uate(whentfieabjecZivesoftrwimenthsrve 
been achieved or in 6 months, whichever k shorter). 

RE-EVALUATION 

k u s e  asthma may impm\re or mKsen with time, it is n- 
zayto re-evaluate thesubject if the clinical status changes even 
after long-term impairmertEldisabilii evaluation has been corn 
pleted. 

P A R A M ~ R S  TO BE: ~NS IDERED FOR w n w  
OF IMPAIRMENT 

Tables 1 through 4 include the pammeters used for dassifying 
the extent of impairment This is done based on both physiologic 
and clinical parameters. 

TABLE 7 

POSTBRONCHODILATOR FEV, 

Score FEV, 96 pre&cted 

TABLE 2 

REVERSlBlCrrY OF FEV, OR DEGREE OF AIRWAY 
HYPERRESPONSWENESS* 

- - . -. . - - - - - - 

Score 4b FN, chanqe or % mdml or equivalent 

0 < 10 > 8 
I 1&?9 8- > 0.5 
2 ZP29 0.5- > 0 125 
3 330 4 0.125 
4 - - 

- When FW, k abwe W t h e r  lirnlr of normal. PC, ahwld be &ermined and used for rat- 
ing d 'mpeirment: Men FN, is < 70% paedieted, the degm of m i b l l i  shouKI be rrsed. 
when FN, ts Owween 7U% predicted and the M r  limn ol normal erther reversibi[q w PC, 
can be w. 
Reversibiltty & bmnchodil*or ra m, 

FEV, Wsl-branchodilatof - FEV, ~&nmhodktt% I* lM)$b 

FN, pmbrmmodilmor 

k m a y ~ ~ k e m s t s e x u e s e d s s t M ~ o l s g e M ~ a f m M ~ a W m  
FEV, d fmm the Lowest pmr ralrne value. Plat me m n v a f m r  GI m d m a m s g  
mineagai&thefaQ inFEV, u s i n g a ~ a r t G n n s e s l e f o r t h ~ q ~ r m s . T h e P C ,  
6 obfained by irfMphlm b e m n  the la lwn &. Ihe. lumura la Tmea. ~rttmmmm of 
m e p c , f r o r n m l c r g ~ ~ w w e ~ ~ f o l ~ ~ .  

P f & = a m i ! q C l +  
( r o s e  - LDgCt)rn - R1) 

(W - R1) 

Wherecl = s e m n d t w ~ ( < 2 m F € v , t a n )  
C Z = ~ ~ r o n ( > 2 0 4 b F E V , ~  
R1 = % laFN,afrerCl  
R2- % f a o W , & W C 2  

Physiologic Parameterr 

The Wl of airRaw limitation and either its reversibility or the level 
of airway responsiveness should be used in the impairment rat- 
ing as shown in tables 1 through 4. 

The postbronchdilator FN, should be used in determining 
the level of airflow limitation. When there is no evidenoe of air- 
Row limitation as defined a h ,  the scare is zero; when there 
is a severe degree of airflow limitation (FEV, < 50% predicted), 
the score is 4. 

Whetl-ler the reversibilii of airflow 1imMlon or the degree of 
a i m y  hyperresponsiven~ should be used in impairment rat- 
ing is dependent on the prebronehadilator FEV,. When the prebmn- 
chodilator FEV, is above the lower limit of normal, the degree of 
a i m  hyperresponsiveness should be used; when the prebron- 
chdilator FEV, is between 70% predicted and the lower limit af 
normal, either the degree of airway hyperresponsiveness or the 
degree of reversibilrty can be used; when the prebronchdilator 
FEV, is < 70% predicted, the degree of rwwsibility should be usd. 

TABLE 3 

MINIMUM MEDlCARON MEED' 

M e d m  

0 No medication 
1 Dcrasronal bronchodilawr, mff d a i i  andbr I 

crorndyn. not dally 
2 Daily b m m l a r o r  andlor daily ar&m daily 

inhaled stend (< BM) w w aqv̂ vakm) 
3 hnchodilator on demand and claw hig- inhaaed stwiod 

lr, BM) pg bedomethasme w equivalem) or -anal 
mume (1 -31yr) systemic S f e m  

4 hchodrlatw on demand &d &i!y h i i  inhaled sterM 
C>, 1000 pg becbmethasone or equhknt) and daily 
systernlc steroid 

T k n e s d  l ammimm w s k o u l d  b-demoWmW b y W W m g  pwm. 8.g.. 
p t m h s  reCOldP of exac67Batm Wnen meUealrons Mw k e n  reduced. 
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TABLE 4 

SUMMARY IMPAIRMENT RATING CLASSES' 

impairment Class Total Swre 

0 0 
I 1-3 
at 4-6 
ill 7-9 
IV 10-71 
V Asthma not controlled despite max~rnal 

treatment; i.e. FEV, nrnain~ng < 5048 
despite use of 2 20 rng prednhnelday. 

' Impalmrem ratlng la calmla& as the sum d !he patiem scam f m  tables 1. 2. 
and 3. 

The degree of reversibility and airway hyperresponsiveness are 
given less weight compared with Zhe other parameters, with a ma- 
imurn score of 3. 

Clinical Parameters 

Although symptoms are a critical component d asthma because 
of their subjective nature, they shouid not be the only criterion 
for impairment rating. The frequency of acute exacerbations re- 
quiring emergency mom treatment or haspital~mtion has been 
used in previous attempts to rate impairment (2). Given the effi- 
cacy of currently recommended antiinflammatory preparations in 
the treatment of asthma, frequent emergency morn visits or 
hospitalizations generally reflect inadequate treatment and fail- 
ure to achieve the objectives of treatment. The nature and fre- 
quency of medications required to maintain asthma under Con- 
trol (or the best results) give a better reflection of the severity of 
the disease and are more useful for the purpose of impairmenl 
assessment. The use Of medication requirement as an important 
component in the rating scheme will be enhanced if the treating 
physicians follow published treatment guidetines (12-15). 

The minimum medication required to maintain contrd of asthma 
(orlhe best resub) can be used to rate seventy (l6), as indicated 
in table 3. A subject requiring occasional use (not daily) of brwn- 
chodilator onhaled Mdrenergic agonist or oral thwphylline) andhr 
cromolyn wn be considered to have very mild asthma (or aseverity 
score of 1). The need for in haled fkadrenergic agonist or oral the- 
ophylline on a daily basis and additional daily low-dose inhaled 
steroid or cromolyn reflects an increase in severity of asthma. The 
need for daily high-dose inhded steroid I> 800 mcg of betornetha- 
sone or equivalenl doses of other agents) and systemic steroid 
is given the highest severity score of 4. It is important that the 
rating physician be confident that these medications arethe mini- 
mum required to maintain control (orthe best results) in a subject 
and that reduction in medications leads to exacerbation of symp- 
toms and reduced lung function, 

IMPAIRMENT RATllNG 

Impairment rating can be determined using the scheme shawn 
in tables 1 through 4. This rating scheme anempts to standardize 
a method to quantify the effect of the illness on the subject's life, 
similar to earlier ATS guidelines on e~ lua t i on  of impairmentldisr 
ability (1,2), rather than to quantify the severity of the disease 
itself. For the description of the clinical disease severity per se, 
the clinical severity scale of the Nationat Asthma Expert Panel 
(4) should be used. The degree of impairment is calculated as 
the sum of the scores for postbronchodilator FEV, teversibility of 
FEV, or P L ,  and medication need. The class OF impairment is 

expressed as Class 0.1.11, Ill, IV or V. T i l  impairmentfdisability 
(Class V) in a subject with asthma is defined as asthma that caw 
not be controlled adequately; despite maximal treatment, indud- 
ing 3 20 mg oral prednimne per day, the remains k W  50% 
of predicted. 

The evaluating physician may also express an opinion as to 
whether the impairment rating obtained owretimates or underes- 
timates impairment d w  to unusual circumstances of individual 
subjects. These circumstances should be described in detail. In- 
dividual modifying factors, such as barriers to compliance in treat- 
ment, l~mitations to environmental control measures, and CW- 
FsZing disease that might infruence the impact of asthma on the 
subject's Irfe should be clearly stated. In addition, the evakating 
physrcian should indicate the effects asthma has on the subject's 
qual~ty af life, including the irnpaet on the subject's ability to per-  
form his or her normal job. 

SPECIAL CONSIDERATIONS FOR SUBJECFS WITH 
OCCUPATIONAL ASTHMA 
General Comments 

OecupaFional asthma is a disease characterized by variable air- 
flw limitation andlor airway hyperresponsiveness due to causes 
or conditions that are attributable to a particular occupational en- 
vironment and not to stimuli encountered outside the workplace. 
Occupational asthma may encompass both immunologic and 
nonimmunologic wuses: (I) immunologic occupational asthma 
oecurs upon exposure to an agent after a latent period of im- 
mune sensitization; (2) nonimmunologic occupational asthma that 
does not induce immune sensitization as determined by currently 
available technology. An irritant and potentially toxic agent may 
trigger new asthma as an aftmath of an acute inhalation injury 
in some patients. Such individuals have nonspecific airway hyper- 
responsiveness and should be evaluated for impairment as for 
other general forms of asthma. 

There are many follow-upstudies ofsubjecs with documented 
occupational asthma showing that the rnajonty (60 to 9 0 % )  of sub 
jects failed to recover several years after leaving exposure (17). 
Early diagnasis and cessation d exposure are documented prog- 
nostic factors that increase the Ifkelihod of a favorable o m m e  
(17). It has been shown that continuous exposure to the offend- 
ing agent leads to deterioration af symptoms and even fatalities 
(1J). It is therefoe important to diagnose occupational asthma early 
and for theworkr to avoid further exposure to the offending agent. 

General Approach 

Assessment of individuals with occupational asthma should be 
done by physicians with expertise in this area. Assessment for 
impaimentrdisability should take place at least on hvo occasions. 

7, %mporary impaimnt/dsabirt Once the diagnosis of oc- 
cupational asthma is made, the proper treatment is to remove the 
worker from exposure. These patients should be considered lQO% 
impaired on a permanent basis forthe job that mused the illness 
and tor other jobs with exposure to the same causative agent. 
Because the indtvidual cannot return to the previous job, plans 
for vocational rehabiJitation should be instituted as soon as the 
diagnosis of occupational asthma is made. it is not necessary to 
wait for a permanent disability rating to initiate vocational plan- 
ning. Several alternatives should $e considered in the manage- 
ment of subjects with occupational asthma: 
* Relocation to a new job either in the same plant or in a differ- 
ent plant where there is no exposure. 

* Rehabilitation into a new job or early retirement. Financial eom- 
pensatlon should be offered in every instance in which there 
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is toss of earnings. The amount and duration of compensation * 
should be made known to the worker so that the worker can 
make ra?ional decisions about the changes. 
In some special situations, modification of the job such as im- 
proved ventitation, process change, or product substitution may 
enable the worker to remain. It is important to remember that 
when the agent acts by sensitization, the worker may react to 
lwels of exposure well below those considered safe for indi- 
viduals without prior sensitization. The ability of a respimtor 
to provide adequate protection against the low levels that might 
trigger an attack and the ability of the asthmatic indiv~dual to 
work safely and effectively with the respirator must be care- 
fully assessed before relying on these dwices. 

2. Long-term impairment/disabiIiIV. Assessment for long-term 
irnpairmerrtldisability should be carried out 2 yr afterthe removal 
from exposure when improvement has been shown to plateau (18). 
Evajuation should be done after the above objectives of treatment 
have been achieved and using the scaling system as for subjects 
with nonoccupational asthma. 
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References 

1. Evaluation of impafmentldisability secondary to WlTatory disease. A 
statement of the American Thorac~c Soc~eFj. Am R w  Respir Dis 1982; 
1 2 6 : W I .  

2. Evaluation of irnpairmentldisability sscondafy fa respiratwy disorders. 
A statement of the American Thwadc Society. Am Rev Respir Dis 1986; 
12-31 205-9. 

3. Chan-Yeung M. Pulmonary perspective-evaluation of irnpairimWdis- 
abiri In patrents with oocupatlonal asthma. Am Rev Resp~r Dis 19&7: 
135:95&1. 

4. Guidelines for the diagnosis and management of &ma. Expert pane4 

report National Asthma Education hqmm. Bethesda, MD: National 
HeaR, Lung and Blocd Institute. National Inslltute of Health Publica- 
tion No. 91.3a42A. 1997. 

5. American Thoraac SmMy. Standardization of spmmetiy-1987 Update. 
Am Rev Resplr ~ r s  1987; r36:1285-8. 

6. Gardner RM, Chairman. Report d Snowbird Workshop on startdardiza- 
tlon of splrometry. Am R w  Resp~r DIS 1979; 719:831-8. 

7. Lung function testing: selealon of reference values and intmretational 
strategies. A statement of the Amencan Thoractc Society. Am Rev Resp~r 
DIS 1 9 1 :  144:1202-78. 

8. Ramsdale EH. Morris MM, Robens RS. Hargreave FE. Browhid rapon- 
sivenessto methacholine In chronic bmchitb: relationship to aiflow 
obstruct~on and cold atr responsiveness. Thorax 1984; 39:912-8. 

9. Juntper EF, Cockcroh DW. Hargreave FE. Hlstam~ne and methacholine 
inhahon tests tidal breathing methd. Laboratoryprdure and stan- 
dardizatron, Canadran Thoracic Smety Statement. AB Praco: tund, 
Sweden. 1991. 

70. Yan K. Salome C, Woolcack Al. Rapid method for measurement OF bron- 
ch12t responsiven~s. Thorax 1983: 38:55-61. 

11. Fabbr! LM, Mapp CE, Hardrrck DJ. Standardlratlon of the dosim- 
rnethW forthe measurement of arrway responsiveness in man. In: Air- 
way responsweness. measurement and inTerpretat~on, Hargreave FE, 
Woolcock AJ, A s  Pstra Pharmaceuticals Canada Ltd: Missisauga, 
Ontario, 1985; 2 9 4 .  

12. Ryan G, Dotov~ch MB. Roberts RS, Frith PA, Juniper EF. Hagreave FE, 
Newholrse MS. Standard- of inhalation proMmt~onPes*;: two tech- 
niquesof aerosol generat~on and inhalation compared. Am Rev Respir 
Dts f981; 1233195-9. 

13. Brihsh Thwactc Society. Guldelinesfor management of asthma in adults: 
I - Chronic persistent &hma. BMJ I=; 207:651-3. 

14. Wwlcock A. Rublnfeld AR, Seale JP. Landau LL Antlc R, Mttchell C. 
Rea H, Zimmerman P. Asthma management plan. 1989. Med J h s t  
1989; 151 : 6 W .  

75. Hargreave FE, DolovichJ. Newhouse M. The assessment and treatment 
of asthma: a conference report. J Allergy Clin lmmunol 1990; 
85:1097-111. 

16. Repon of the Working Groups. Workshopon environmental and mupa-  
tlonal asthma. Chasf 1990; 98240S50S. 

77 Chan-Yeung M. State of the art-occupational asthma. Chsst 1990: 
98:148S1 S. 

18. MaYo J-t. Cart~er A. Gheno H, taftance M. Mcwnts M, Lehrer S. Pat- 
tern of Improvement on spirometry. bmmhW hyperresponsiveness, 
and spectftc IgE sn t iwy levels after cessation d exposure in occupa- 
t~onal asthma caused by Snow crab p r m i n g .  Am Rev Resplr DIS 
1988: 138:807-12. 


