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Questionnaire reliability and validity for aluminum potroom
workers
by Johny Kongerud , MD,1,2 Jon Rasmus Vale , MD,l t Odd a Aalen , PhD 3

KONGERUD J, VALE JR , AALEN 00. Questionnaire reliability and validity for aluminum potroom
workers. Sca'!d J Work Environ Health 1989;15:364-370. As a part of a study on the respiratory symp­
toms of aluminum potroom workers, the reliability of a self-administered questionnaire and an interview
ques~i,:,nna ire was .studic:d with the use of 261 and 49 employees, respectively. The validity of the self­
admll1lstered.questionnaire (134 persons examined) and the interview questionnaire (90 persons examined)
was assessed 111 a companson of the statements with the case histories. The reliabilityof the self-administered
que~tion~aire was. fairly high: the kappa coefficient ranging from 0.58 to 0.83, while the reliability of
the interviewques.tlOnnalre var~ed from -0.03 to 0.45. The same pattern was present with regard to validity,
as the self-administered questionnaire showed the highest mean sensitivity, specificity, and agreement in
a comparison with the case histories. The self-administered questionnaire seemed to discriminate well be­
tween s~mptomatic and as~mpt?mat ic individuals, whereas supplemental information about symptoms,
as obtained by a standardized interview questionnaire, appeared to be less valid.

Key terms: case history, evaluation, occupational history, questionnaires, respiratory symptoms.

Standardized qu estionnaires on resp irat ory sympto ms
have been available since the 1960s (I). Such question­
naires are primarily aimed at recording manifestations
of chro nic bronchitis. Wh ile th e standardized respira­
tory questionnaires prepar ed by th e Briti sh Medical Re­
search Council (BMRC) (I) and th e Ame rican Thoracic
Societ y (2) include questions about wheezing and asth ­
ma , none of the existing sta nda rd qu estionnaires can
provid e information on the po ssibl e association be­
tween asthmatic symptoms and wo rk co nditions . Using
questions from the BMRC questionnaire as a model ,
we therefore constructed two questi onnaires, one self­
administered questionnaire arid one interview question­
na ire, to be used in a prospe ct ive sur vey of asthmatic
symptoms among aluminum pot room workers.

Several methodological problems emerge with the
use of questionnaires in epidemiologic work (3). Trans­
lating questionnaires to another language may change
the indi vidual interpretation of the questions and hence
the outcome rates (4) . Furthermore , in spite of a care­
ful de sign of the questions and their o rde r, there will
always remain some doubt about the reliab ility and va­
lid ity of the answers obtained.

The purpose of our study was , th erefore , to exam­
ine the quality of an swers to some questions with re­
spect to their reliability and valid ity .

I Departm ent of Thora cic Medicine, National Hospital of
Norway, University Hospital, Rikshospitalet, Oslo, Nor­
way.

2 Department of Epidemiology, National Institute of Pub­
lic Health, Oslo, Norway.

.I Section of Medical Statistics, University of Oslo, Norway.
t Deceased .

Reprint requests to: Dr J Kongerud, Departme nt of Thoracic
Medicine, Rikshospitalet, N-0027 Oslo 1, Norway.

364

Subjects and methods

Sample and survey design
The 297 potroom workers, men and wome n , present
in four Norweg ian aluminum plants on a randomly
selected date constituted the survey gro up (table I).
Only one man refused to participat e. O f the respon­
den ts to the sc reening qu estionnaire, 35 did not take
part in a second query because th ey had left the plant,
were perfo rming thei r military duty, were on sick leave,
or were not present for other rea sons. No on e declined
to parti cipate in the second exami natio n . A de tailed
flow cha rt of the study is pr esented in figure I .

Of the 296 initial respondents , 101 report ed cough
or a combination of dyspnea and wh eezing, and these
responses qualified the persons for an interview with
a standardi zed questionnaire. Ninety interviewed per­
son s, mixed with 44 randomly selected pe rsons denying
all respiratory symp toms, were then examined by an
experienced chest physician (JK) who did not know the
responses to the questionnaire . The II persons who
wer e interviewed but who did not att end the clin ical
examina tion were absent from the plant whe n the chest
specia list vis ited it.

Questionnaires
Major respiratory symptoms (dyspnea , wheezi ng , and
cough) , po ssibl y predisposing co nditio ns in the case
history (allergy, familial asthma, previous asthma), and
exposu re data, includi ng smoking habits and former
wo rk exposure , were, as a fir st stage , recorded on a
self-admi niste red quest ionnaire. Workers with a pat­
tern of respirat ory complaints believed to be part icu ­
larly relevant, ie, wheezing and dyspnea co mbined or
co ugh , were then int erviewed with a detailed question-



Table 1. Charact erist ics of th e al umi num pot room workers exam ined by a self-administered qu estionnai re on two occa sion s.

Surv ey

First
Seco nd

N

296
261

Males
(% )

89.2
90 04

1st survey

Self-administered

questionnaire

N = 296

Age (years)

Mean SD

12.5
12.3

Dyspnea
Dyspn ea and Cough

(% ) wheezing (% )(%)

31 19 27
30 20 23

2nd survey

Self-administered

questionnaire

N = 261

I
Symptom free T

I

Symptom free

N =195

I
T Symptoms

I
Interview

questionnaire

N =101

Interview

questionnaire

N=49

I
N =44 T

I

Case history

N =134

I
T

I
N =90

Figure 1. Schematic presentation of the admini strat ion s of the que stionn aires. The numerals indicate th e number of persons
examined with the different qu est ionnaires at different t imes.

Table 2. Measurements of questionnaire relia bil ity and valid ity .

Vali d ity: Regi strat ion 1 is questionnaire .
Regi strati on 2 is cl inic al hi story.

Reli abili ty: Registrati on 1 is fi rst admi nistrati on of
th e questionnaires.
Regi str ati on 2 is sec ond admi nistrat ion of
the questionna ires .

Sensitiv ity: a/(a + c) Specificity : d/(b + d)

n=a +b + c+d

Po = obse rved agreemen t = (a + d)/n

Pc = ex pec ted agreemen t = [(a + b)/nl . [(a +c)ln] +
[(c + d)/n j . I(b + d)/n]

Kappa agreeme nt = (Po - pcl/(l - Pc)

naire th at had been standa rdized . Thi s qu est ionnaire
was design ed to provide suppleme ntal information on
respi ratory symptoms. Some of th e questions in th e
qu est ionnaire interview were translations from the
BMRC qu est ionnaire.

The int er viewer s were all experienced plan t nurses
who had worked with interview questionnai res for
several years. They were trained by one of th e authors
(JK), usin g BMRC procedures for the training and
educating o f int erviewers (5) . It was emphasized th at
there should be no probing for respo nses a nd th at un ­
answered qu est ion s should be dealt with in th e same
manner by all th e interviewer s. In the clini cal , clo se­
ended interview, we obtained information whi ch was
com parable to that obtained by the questionnaires.
(Th e quest ionnaires ar e obtainable from th e autho rs
on request. )

Regis tr at ion 1
Reg is trati on 2
Frequ ency

+
+
a

+

b
+
c d

Definitions and data analysis

Validity. Validity refers to th e ability of a qu estion­
naire to measu re what it was inte nded to measure. It
is generally expressed as sensitivity and specificity (ta ble
2) . Validi ty is usually assessed in a comparis on o f the
resul ts o f a questionnaire with se para te , ind ependent

crite ria . For resp iratory qu estionnaires app ro pria te
crite ria are genera lly un available. However, the ques­
tionnair e method att empts to elicit essentia l aspects o f
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tho se symptoms that would be found in an extensive
clinical history (6, 7). Despite the disagreements that
might exist between physicians in relation to diagnoses,
Hampton et al (8) found that a correct clinical diag­
nosis was obtained by history taking alone in 85 070 of
the cases studied in a medical outpatient clinic. On the
basis of this finding, we decided to test the validity of
the questionnaires aga inst clinical histo ry tak ing. In
addition to sensitivity and specificity we estimated the
kappa agreement (table 2) between the questionnaires
and the answers obt ained by a chest physician (JK).

the result s. Th e period between the test and retest was
chosen to minimi ze both of these effec ts , but we were
also forced to pay attention to shif t schedules and va­
cat ions. Consequentl y, reliabil ity was measured as the
agreement between the statements obtained by two ad­
ministrations of the self-administered and the inter­
view questionnaires with an interval of three to five
months. The reliability of the amount of smoking, es­
timated as pack- years, was expressed by the correla­
tion coefficient (Spearman rank ).

Reliability. The agreement o f response between two
administrat ions of a questionnaire is an appropriate
measur e of reliability (tabl e 2) (3). However , this ap­
proach assumes that the symptoms do not change in
the interval between examinations; otherwise the results
will be influenced by real variation in symptom sta­
tus. On the other hand, if the interval is too shor t , the
subjects may recall their former answers and hence bias

Kappa coefficient. The agreement between discrete
variables in qu estionnaires and case histori es, as well
as agreement between the two administrat ions of a
questionn aire (reliab ility), was estimated by the kap­
pa coeffic ient (9). A kappa value of 0 correspond s to
a chance expectation, while a kappa value of I ind i­
cates perfect agreement. Kapp as ranging from 0.4 to
0.7 are considered satisfactory, while a value above 0.7
is regarded as excellent (10).

a The resul ts are based on the data in table A1 of appendix I.

Table 4. Reliabil ity of some of th e quest ions inc luded in th e
interview questionnaire on res piratory sym ptoms ."

Table 3. Reli ability of so me of the quest ions inc luded in the
self-adm inistered respi rato ry questlonnai re.s

a The results are based on the data in table A2 of append ix I.
b The quest ions were transl ated from the quest ionn aire of the

British Medi cal Research Coun cil.

Reliability of the interview questionnaire
Tabl e A2 in appendix 1 gives the comparison of the
two sets of responses to the interview questionnaire.
The reliability of the answers to the inter view ques­
tionnaire (table 4) was generally lower than for the self-

Results

Data analysis of interview questionnaires versus self­
administered questionnaires. Since onl y persons who
reported symptoms were inter viewed, false negative
repor ts from the self-administered questionnaire were
not discovered with the interview questionnaire. There­
fore, the sensitivity and specificity of the main symp­
toms (dyspnea , wheezing, and cough) of the interview
questionnaire could not be estimated.

Reliability of the self-administered questionnaire

The comparison of the first and second administra ­
tion of the self-administered questionnaire is shown
in tabl e A I in appendix I. The reliabilit y of the ques­
tions varied from 0.58 to 0.86 (tabl e 3). Th e major
respiratory question s (dyspnea, wheezing, cough , and
a combination of dyspnea and wheezing) had very
acceptable values, ie, kappa =0.63, kappa =0.66,
kappa = 0.58, and kappa = 0.61, respectively. The relia­
bility was higher for the report ing of childhoo d aller­
gy (kappa = 0.70) and famil ial asthma (kappa =0.83).
The overall prevalence of symptoms from the two sur­
veys did not differ significantly (table 1).

The question on smoking hab its with the crud e clas­
sifica tion of smo kers versus ex-smo kers and never
smo kers had a high reliabili ty (kappa = 0.86). The
correlation coefficient for the amount of smoking was
0.88 (Spearman rank).

0.05
0.06
0.06
0.06
0.09
0.16
0.05
0.03
0.05

Standa rd
error

0.63
0.66
0.61
0.58
0.70
0_66
0.83
0.86
0.76

Reli ab ility
(kap pa)

Variable
Reliability Standard

(kappa) error

Dyspn ea 0.41 0.16

Dyspnea and wheezing 0.50 0.14

Cough 0.56 0.14

Cough mo re than
three mon th s a year!' 0.42 0.15

Attacks of cou gh 0.45 0.15

Breathlessness when
walki ng on level qround" 0.44 0.12

Attack s of breathlessness> 0.30 0.16

Symptoms at work 0.22 0.14

Symptoms at night,
after work - 0.03 0.12

Symptoms with a du rat ion
of less tha n 1 h 0.34 0.14

Symptom s on vaca ti on 0.13 0.17

Variable

Dyspn ea
Wheezing
Dyspnea and wheezing
Cough
Allergy
History of asthma
Fam ili al asthma
Smoking habit s
Previous wor k exposure
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administered questionnaire, the mean kappa being 0.67
and 0.26. However , for the main symptom question s,
the reliabilit y was fairl y high (0041 to 0.56). Question s
translat ed from the BMRC questionnaire had a relia­
bility within the acceptable lower limit, except for the
question about "attacks of breathlessness" (kappa =
0.30). More-deta iled questions, in particular those that
were supposed to reveal a relationship between symp­
tom s and work , had a low reliab ility, with the kappa
coefficient in the range of -0.03 to 0.22.

Validity of the self-administered questionnaire

Tabl e Bl in append ix II gives the comparison between
the responses to the self-administered questionnaire
and the case histori es.

Th e validity of the symptom qu estions is shown in
table 5. The question about cough had the lowest over­
all validity of the main symptom questions with a sen­
sitivity of 73 070, a specificity of 67 0J0, and a kappa
of 0.39. Th e questions about history of asthma and
childhood allergy had the lowest sensitivity of the
screening question s, 50 and 53 %, respectively.

Th e crude classification of smoking habits had an
optimal specificity, sensitivity, and agreement (98 %
100 % and 0.97, respectively). High kappa agreement

(0.61) was also found for the question about former
work exposure.

Validity of the interview questionnaire

Table B2 in appendix II gives the comp arison between
the respon ses to the inter view questionnaire and the
case histories.

The validity of some of the questions of the inter­
view is shown in table 6. The mean sensitivity and
specificity was 58 and 77 %, respectively. The kappa
agreement ranged from 0.08 for symptoms at wor k to
very acceptable values, as for instance for the ques­
tion about respiratory symptoms at night (kappa =
0.63). The question s translated from the BMRC ques­
tion naire had an agreement of 0.57, 0.54, and 0.20 .
The mean kapp a agreement of the questions validated
was 0.34.

Comparison of the self -administered and interview
questionnaires

Table B3 in appendi x II shows how symptoms reported
in the self-administered questionnaire were reported
in the interview.

Table 5. Validity of some of th e que sti ons included in the self-admi nist rated resp iratory questionnaire as compared with data
in a clini cal ntstory.s

Variab le

Dyspn ea
Wheezing
Dyspn ea and wheezing
Cough
Al1ergy
History of asthma
Famil ial as th ma
Smoking habits
Previous work exposure

Sensitivit y
(%)

83
83
80
73
53
50
80
98
66

Specif icity
(%)

79
73
83
67
98
98
97

100
93

Ag reement
(kappa)

0.61
0.57
0.60
0.39
0.60
0.32
0.80
0.97
0.61

Standard
error >

0.07
0.10
0.07
0.08
0.11
0.25
0.06
0.02
0.09

a The results are based on the data in tab le B1 of append ix II.
b Sta nda rd error of th e kappa.

Table 6. Valid ity of som e of the questions obtained in the int erview questionnaire on respi ratory symptoms as compared with
data in a clinical history."

Variabl e Sens itivity Specificity Agreement Standard
(%) (%) (kappa) error'>

Cough more th an three months
a year" 64 93 0.57 0.11

Att acks of cough 28 86 0.15 0.12

Breath lessne ss when wa lking
on level qrounds 69 52 0.20 0.13

Attacks of breathlessnessv 67 89 0.54 0.14

Symptoms at work 44 68 0.08 0.08

Symptoms at night, aft er work 78 84 0.63 0.09

Symp tom s with a durat ion of
less than 1 h B7 49 0.34 0.09

Symptoms on vacation 25 91 0.18 0.09

a The resu lt s are based on th e data in tabl e B2 of appendix II.
b Standard error of the kappa . .
C The question s we re t ransl ated from the questionnaire of the Briti sh Medical Research Coun ci l.
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With regard to the question on dyspnea and the one
on the combination of dyspnea and wheezing, only 2.7
and 3.5 0J0 , respectivel y, gave negative statements in
the interview. However, as many as 15.4 070 of tho se
reporting cough in the self-administered questionnaire
denied such symptoms in the interview.

Discussion

Reliability

Agreement between the responses to the same ques­
tionnaire on two occasion s is the usual measure of the
reliability of a questionnaire (3). Simple observed
agreement (see table 2) has, in most other studies, been
used as the parameter of reliability, and it is not directly
comparable with the kappa coefficient. Since the kappa
index relates the observed agreement to the agreement
that occurs by chance, we have found this parameter
more valuable.

The self-administered screening questionnaire had
an acceptable reliability (mean kappa =0.70) . The
reliabilit y of the main symptom questions compared
favorably with others calculated from published data
(II, 12, 13). In a study of cotton textile workers the
reliability was 0.6 2 for a qu estion on chest tightness
and 0.31 for a que stion on grade s of dyspnea (II) . In
another study of respiratory symptoms among coal
miners, the reliability for que stions on symptoms of
phlegm and wheezing was 0.50 and 0.54, respectively
(13). For a group of 30 medical patients, the reliabili­
ty for questions on cough and dyspnea was 0.43 and
0.59, respectivel y (12). How ever , the reliability of our
self-administered questionnaire was somewhat lower
than what Mitchell & Miles found in a study of Queens­
land schoolchild ren (14). The reliab ility of wheez ing
was found to be as high as 0.86, while the reliab ility
of the statement on productive cough was 0.81. The
increased reliability in the latter study might be due
to the interval between the two administrations of the
questionnaire. In the latt er there were nine weeks be­
tween the studies, while in our study the interval ranged
from three to five months - and this time interval
might give a real change in symptoms. For example ,
alterations in environmental exposur e, which is more
likely to occur for indu strial workers than for school­
children, might give rise to real cha nges in symptoms.

The reliability of some major que stions from the in­
terview questionna ire (dyspnea , dyspnea and wheezing,
cough, and cough more than three months a year) was
above the acceptable lower limit (kappa =0.40) (table
4). The lower reliability of these que stions than with
the same questions of the self-administered question­
naire could be explained by response bias introduced
by the interviewer.

Smoking status has been reported with higher relia­
bility than respiratory symptoms (13, 15). Thi s was also
the case in our study. The crude classification of
former work exposure status showed the same relia-
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bility as smoking status. The estimation of lifetime cig­
arette consumption (pack -year s) also had a high relia­
bility (r =0.88) and was fairl y comparable to that
reported by Samet et al (r = 0.81) in a study of asbestos­
exposed workers (16).

If we accept a kappa coefficient of 0.40 as the lower
limit for approvable values , onl y the int erview que s­
tionnaire had questions that were less reliable. Th ese
were det ailed questions about symptoms and thei r re­
lation to work, vaca tions, etc. A possible explana tion
for this variat ion could have been the influen ce of var­
iations in the work environment exposure and the fact
that a three-week summer vacation fell between the two
examin ations. However, there were no di fferences be­
tween the prevalence of work-related complaints and
vacat ion disabilities on the two occasions . Further­
more, the constant prevalence of symptoms suggests
that possible under- or overreporting occurred with
equ al frequency and should not hav e influenced sub­
sequent results in either direction.

The respiratory questions in our study reviewed the
prec eding year. This interval may possibly introduce
recall bias and could account for the lower reliability
of the detailed questions of the interview questionnaire.
Th e optimal recall period for dramatic occurrences
such as motor vehicle accidents can be as short as three
months (17). Large intraindividu al variation in symp­
tom s is another possible explanation for the low relia­
bilit y o f the int erview que stionnaire . Thi s finding is
in accordance with the findings of longitudinal studies
by Ferri s et al (18) and Sharp et al (19) suggesting that
respiratory symptoms are not static; they both develop
and remit , even in indi vidu als who maintain the same
smoking sta tus. Samet et al (16), who studied a gro up
of shipyard workers twice one year apart, also found
that work ers with unchanged smoking hab its repl ied
to the symptom questions with an average, observed
agreement of only 70 0J0 (implying an even lower value
for kappa). Holland et al (7) mea sured an average ob­
served agreement of 85 0J0 when either the BMRC ques­
tionnaire or the National Coal Board's Pneumoconi­
osis Field Research Questionnaire was read ministered
after six months, and even in th is study, using
thoroughly validated questionnaires, certa in questions
had rcliabilities as low as 66 0J0 (implying an even lower
value for kappa) . Preliminary result s (unpublished)
from a prospective study on bronchial hyperreactivi­
ty in pot room workers indicate that symptoms show
considera ble intraindividual va riability during an in­
terval as short as three months, and these result s sup­
port the theory that the low reliabilit y is partly due to
a real chan ge in symptoms and is not entirely related
to the qu alit y of the que stions.

Validity

The self-administered screening que stionnaire had, ex­
cept for childhood allergy, que stions that correlated
well with the physician 's assessment. An und erestima-



tion of a llergy on the basis of the sta teme nt o f chi ld­
hood all ergy seems likely, as a llergy in the genera l
populat ion is estimated to be twice as high. H owever ,
a llergy has been regarded for a long time as a risk fac­
tor fo r the development of " potroom asthma" and the
selection o f nonallergic persons to suc h em p loy ment
has been p ra cticed .

The question on a history o f asthma ha d low va­
lidity. But only two of th e 134 clinically exam ined
pe rsons gave an a ffirma tive answer to thi s ques tio n ,
a nd th e est imatio n of both va lid ity and rel iability is
dubious.

The questions on smoking sta tus and on previous
wo rk exp osure showed excellent va lidi ty , we ll co m­
parable with tha t o f o the r quest ionnaires (20, 21).

The sta ndardized int erview questi onnai re ai med a t
a more-detailed char acter iza t ion o f the respiratory
sym ptoms. How ever, the quality of the in formation
collected in the interview seemed to vary. There was
close agreem ent between th e self-administered and in­
ter view questionnaires regarding th e posi tive answers
to th e quest ions o n dysp nea a nd wheezi ng, while th e
quest ion o n co ug h showed less sta bility. We have no
explanation why so many den ied co ug h in the int er ­
view , while giving a positive answer in the se lf­
admi niste red quest io nnaire. Supp leme nta ry in fo rm a­
t ion on th e cha racte r of co m pla in ts like th e rela tion
to work and durat ion o f symptoms had generally a low
validity in addi tion to the alrea dy mentioned low agree­
ment of the interview questionnaire in the two adminis­
tr ations . Th ere fore , the int erpretation of some of the
supplemen ta l ques tions is di ffi cult and ha s to be don e
with ca re. Eve n qu estions tran sla ted fro m the BMRC
questionna ire d id not achi eve bett er va lid ity tha n th e
qu esti ons of th e self-adm inistered questionna ire .

The se lf-admi niste red questionnai re see ms to be a
va luable tool fo r screening for respi ratory sym pto ms
a mong alum inum potroom wo rkers, whi le the use of
a n inte rview quest ionnaire as a su bs ti tute for history
taking by a phys ician seems less advisa ble.
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Appendix I

Comparisons between the same survey method

Appendix II

Comparisons between different survey methods

Tabl e A1. Comparison of data from the first and second ad­
ministrat ion of the sel f-administered questionnaire.

Table B1. Comparison of data from the self-administered qu es­
t ionnaire and the cli nical history.

Admi nist ration 1 + + Self -adm inistrated quest ionnaire + +
Administrat ion 2 + + Clinical history + +
Frequency a b c d Frequ ency a b c d

Variable a b c d Var iab le a b c d

Dyspnea 59 23 18 161 Dyspnea 58 13 13 50
Wheez ing 44 14 17 186 Whe ezing 34 8 7 22
Dysp nea and wheezing 35 16 16 194 Dyspnea and wheezing 33 16 8 77
Coug h 44 26 15 176 Cough 50 21 20 43
All ergy 14 5 6 236 All ergy " 10 2 9 113
Previous history otastnrna 4 3 1 253 History of asthma 1 3 1 129
Famil ial asthma 36 5 7 213 Familial ast hma" 24 3 6 96
Smoking habits 163 11 6 81 Smo ki ng habits" 91 2 41
Previous work exposure 47 9 13 192 Previo us work ex po sure 19 7 10 98

" The " no" and "don't know" statements we re cod ed together.
b Past smokers and never smokers were co ded togethe r.

Table A2. Compariso n of data from th e fi rst and second ad-
m ini stration of the interview questionnaire."

Admin ist rat ion 1 + + Table B2_ Comparison of data from the interview quest ionnaire
Administrat ion 2 + + and the clinical hls tory.s
Frequency a b c d

Var iab le a b c d In terview question naire + +
Cli nical history + +

Dysp nea 35 5 4 5 Frequency a b c d

Dyspnea and wheez ing 30 6 4 9 Variable a b c d

Co ug h 33 5 3 8

Cough mor e than
Cough more than
three month s a year 16 2 9 25

three mo nths a year 6 2 7 23
Attacks of cou gh 7 6 18 36

Attacks of co ug h 7 2 7 22
Breathl essn ess when

Breat hl essn ess when wal king on level gro und 18 15 8 16
wa lking on level grou nd 14 11 1 14

Attacks of breath lessness 8 5 4 40
Att acks of breathlessness 5 3 8 24

Symptoms at work 30 7 38 15
Sym ptoms at wo rk 16 10 9 14

Symptoms at nig ht,
Symptom s at nig ht,
after wo rk> 18 10 3 54

after work 5 6 19 19

Symptoms with a duration
Symptoms wi th duration
less than 1 h 34 26 5 25

of less than 1 h 24 10 5 10
Symptoms on vaca tion 9 5 27 49

Symptoms on vacation 2 5 6 36

a The number of subjects in eac h row differs beca use the an-
a The number of subjects in eac h row differs because the

answe ring of some questions was dependent on a positive.
sw eri ng of so me que st ion s was dependent on a positive ans wer in th e preced ing quest ion .
answer in the preceding ques t io n. b The " no" and "don't kno w" stat ements were cod ed together.

Table B3. Comparison of positive statements in the seu­
adm inistered ques t ionnaire versus the statements in the in­
te rvi ew quest ion naire.

Self·adminis trated questionn aire + +
Interview qu estionnai re + +
Fre quency abc d

Variable a b c d

2
2

12

71
55
66

Dyspnea
Dyspnea and wh eezing
Coug h

._ - - - - - - - - - - - - - - -
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