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ABSTRACT: The validity of scales used for subjective assessment of health, par-
ticularly transitional indices, is under discussion. The aim of the present study was
to assess the concurrent and predictive validity of a simple estimate of long-term
subjective assessment of respiratory health changes.

A longitudinal study of 915 workers was conducted over 30 yrs, with both ret-
rospective self-assessment of respiratory health changes and objective measure-
ments of spirometric values 12 yrs apart. An assessment of the reason for death
during the subsequent 20 yrs was performed.

Subjective assessment of respiratory deterioration over 12 yrs was significantly
related to both cross-sectional lung function values and longitudinal lung function
changes (forced expiratory volume in one second (FEV1) decline), an association
which remained after adjustment for FEV1 level. It was also related to the same
risk factors as decline in FEV1 (smoking, occupational exposure). Self-evaluation
of respiratory deterioration was significantly predictive of death from all causes,
with the highest (but nonsignificant) rate ratio for respiratory causes. Asthmatics
exhibited greater long-term variability (objective and subjective) than nonasth-
matics. Independent of dyspnoea, self-assessment of respiratory health deteriora-
tion was significantly related to FEV1.

Subjective assessment of long-term changes in respiratory health provides valid
information.
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The acceptance of self-perception of health status is
relatively recent [1–4]. The validity of perceived health
measures (which are the basis of items included in
health-related quality of life scales) is a matter of discus-
sion as objective measures of the same or highly relat-
ed phenomenon are rarely available or relevant [5–7].
Responsiveness, i.e. the ability to detect changes bet-
ween repeated measurements, is an important quality [2,
6]. Transitional indices [6, 8–10] (i.e. those designed to
directly assess perceived changes over time) are rarely
used. Such indices are retrospectively assessed at the
end of the period under study. The duration for which
change is assessed is often short (less than 1 yr), and
the interpretation of such transitional indices can be ham-
pered by potential recall bias. Valid long-term assess-
ment of respiratory health changes may be of interest
for both epidemiological research and clinical practice.
No study has assessed long-term perceived respiratory
changes.

The general aim of the present study was to assess
the concurrent and predictive validity of a simple esti-
mate of long-term subjective assessment of respiratory
health changes using objective criteria recorded in the
same longitudinal survey conducted in a working pop-
ulation. The specific aims were to assess whether retro-
spective subjective assessment of changes at 12 yrs was

related to known risk factors of forced expiratory vol-
ume in one second (FEV1) decline, 12 yr FEV1 decline
itself, a history of asthma, and 20 yr mortality data.

Methods

The subjects in the study were enrolled in a longitu-
dinal study on the risk factors of chronic obstructive
pulmonary diseases with two cross-sectional surveys in
1960 and 1972. A study of survival up to 1992 has been
performed. The detailed protocol has been described
elsewhere [11].

In a first survey conducted in 1960–1961, 1,474 men
born in France, aged 30–59 yrs, working in 11 factor-
ies (metallurgy, chemistry, printing and flour milling)
in the Paris area were interviewed about their symptoms
(but without a specific question on asthma) and smok-
ing habits. Occupational exposure to physical or chem-
ical hazards was assessed for each work place [12].

At the time of the second survey, 1972–1973, 1,248
subjects were still living, 1,073, i.e. 86 %, were re-inter-
viewed, most of them (844) at the factory or at a medi-
cal centre, some of them (144) at home and the remainder
(85) by mailed questionnaire. Men completed the BMRC/
ECSC (British Medical Research Council/European Coal
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Table 1.  –  Relationships of subjective assessment of respiratory changes between 1960 and 1972 to spirometric
variables

Subjects       Age in 1972         1960 FEV1 1972 FEV1 1960–1972        1960–1972
score                   score             FEV1/H3 level      FEV1 decline

n                 yrs                               cL·m-3 mL·yr-1

"Feels worse"
No 648 54.1±8.4 0.05±0.97 0.10±0.93 67.5±11.7 40.8±35.4
Yes 179 52.9±8.2 -0.19±1.07 -0.36±1.17 64.1±13.9 54.4±40.8
p-value* 0.09 0.004 <0.001 <0.001 <0.001

"Feels better"
No 603 54.1±8.4 0.08±0.94 0.13±0.91 67.8±11.3 40.7±35.4
Yes 45 54.0±8.6 -0.33±1.27 -0.29±1.08 63.4±15.2 42.1±36.2
p-value* 0.006 0.003 0.01

Values are mean±SD. Forced expiratory volume in one second (FEV1) scores are age and height-adjusted using linear regression
on age and height for the whole sample. FEV1/height (H3) level is the midpoint of FEV1/H3 during the study period. Standard
deviations of unadjusted FEV1 in 1960 and 1972 were 67 and 75 mL respectively. After adjustment for age and height, residual
standard deviations were 51 and 60 mL. Therefore, differences in 1960 and in 1972 between those with and without reported
deterioration of 0.24 and 0.46 in FEV1 score correspond in absolute terms to 0.24×51 = 12 mL and 0.46×60 = 28 mL, respec-
tively. *: p-values are for comparison of No and Yes values.

and Steel community) questionnaire [13] about symp-
toms and smoking habits. Dyspnoea was recorded in five
levels (grade 1, none; grade 2, whilst walking up a slight
hill; grade 3, walking with other people of own age on
level ground; grade 4, at own pace on level ground; grade
5, at rest). The BMRC/ECSC question on asthma is "Have
you ever had attacks of breathlessness with wheezing
(asthma attacks)?" Subjects were classified as having
current asthma (last attack within the last year), past
asthma or no asthma. Chronic bronchitis was defined
by the presence of phlegm for at least 3 months each
year. Except for those who answered the mailed ques-
tionnaire, all subjects were interviewed about their in-
dividual perception of respiratory health changes with
the following question: "Overall, since 1960–1961, do
you think that your bronchi or respiratory status has
changed (independent of the "normal effect of ageing")?"
If yes, they were asked "Has it improved? Has it dete-
riorated?" Ninety three percent answered the question
(which corresponds to 73% of the original living sub-
jects). Two dichotomous variables were derived from
these questions. "Feels worse" was defined as having de-
teriorated compared to the others. Among those with-
out deterioration, "feels better" was defined as having
improved compared to those with no change.

Twelve year FEV1 decline and self-assessment of res-
piratory health changes were available for 827 men.
Poor tracings were included in the analysis, as spirome-
tric test failure may correspond to a particular set of sub-
jects [14] and because the present study concerned a
pragmatic [15], rather than an explicative issue in a real
setting. In any case, lack of spirometric tracings and
poor tracings were unrelated to "feels worse" or "feels
better". Figures without and with the exclusion of poor
tracings are provided for the most important results or
in the few cases where results differ. Overall, exclusion
of poor tracings did not affect the conclusions. For each
man, 1960 and 1972 FEV1 values were adjusted for age
and height by using linear regression [16] in all men
and standardized residuals (mean±SD = 0±1). The r2 val-
ues for the linear regressions were 0.40 in 1960 and
0.36 in 1972. Twelve year FEV1 slope (mL·yr-1) was
calculated as: 

12 × (FEV1 in 1960 - FEV1 in 1972)/
(months between the two surveys)

In order to assess whether "feels worse" was related
to FEV1 decline independent of its association with the
current level, the association of "feels worse" with
FEV1 decline was analysed before and after adjustment
for FEV1 level, which from the epidemiological point
of view is the final FEV1. Actually, when a change is
assessed with only two points, it relates to the final (as
well as the initial) value because of the phenomenon of
regression towards the mean [17]. Therefore, adjust-
ment was performed considering the average of the ini-
tial and final values. Such adjustment was similar to
that performed by FLETCHER et al. [18] and in our pre-
vious analyses [11, 12, 19]. Subjects were also classi-
fied as having chronic airflow limitation in 1972. Those
considered as obstructed were those with an FEV1 per-
centage predicted value less than or equal to the ECSC
reference values less or equal to the cut-offs of 75%
and 65% [20]. Interviewers were blinded regarding lung
function results, as 1972 lung function was assessed
after the questionnaire.

As of December 31, 1992 vital status was available
for 874 subjects (4% with status unknown); 412 (47.1%)
were dead. In France, the individual cause of death is
not available through death certificates alone. There-
fore, they were estimated by cross-referencing two data
bases: 1) causes of death throughout France (available
for the deaths that occurred up to the end of 1991), which
includes dates and places of birth and death; and 2) dates
and places of birth and death of the subjects under study.
To respect the laws on confidentiality, the cross-refer-
encing was performed independently of the authors.
Causes of death were determined for 344 deaths, i.e.
88% of the 389 men who had died by December 31,
1991.

Statistical analyses included Chi-squared (χ2), ana-
lysis of variance and linear regression [21], and Cox
proportional-hazards regression models for survival ana-
lysis [22, 23].

Results

Concurrent validity

Among the 915 men who answered the question on
perceived changes, 22% reported deterioration and 5%
improvement. Subjective assessment of deterioration  was



out change. FEV1 decline was unrelated to "feels bet-
ter".

Subjects who responded that they were "feeling worse"
in 1972 still had a significantly (p<0.001) steeper FEV1
decline after adjustment for FEV1 levels, considering
either FEV1 level as a quantitative variable or consider-
ing classes of FEV1 level, as represented in figure 1.
Subjective assessment of deterioration over 12 yrs was,
therefore, related to objective assessment of deteriora-
tion over 12 yrs, and not only to health status at the
time of interview. The association of "feels worse" with
FEV1 decline persisted after exclusion of those with a
history of asthma (8% of the subjects) and was unchang-
ed by taking age into account. Exclusion of poor trac-
ings gave similar results (FEV1 decline adjusted for FEV1
level was 55.8 mL·yr-1 versus 43.5 mL·yr-1 for those
with and without "feeling worse"; p=0.001).

Risk factors (smoking and occupational exposure)

Tobacco consumption was related to both objective
and subjective assessment of deterioration in health sta-
tus (table 2). Occupational exposure was related to both
FEV1 decline (p<0.001) and to a lesser extent to "feels
worse" (odds ratio = 1.41, 95% confidence interval (CI)
0.98–2.03). "Feeling better" was negatively related to
occupational exposure, with an association of border-
line significance (odds ratio = 0.60, 95% CI 0.33–1.10).
When excluding poor tracings, occupational exposure
was no longer associated with "feels worse" (odds ratio
= 1.09, 95% CI 0.71–1.65), but the association was un-
changed for "feeling better" (odds ratio = 0.56, 95% CI
0.28–1.13). Quitting smoking between the two surveys
was significantly related to reported improvement (odds
ratio = 5.28, 95% CI 2.60–10.74), with an even higher
odds ratio when excluding poor tracings (8.31, 95% CI
3.82–18.07). However, no significant difference was ob-
served for FEV1 decline between those who quit smok-
ing and those who remained current smokers. "Feels
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Table 2.  –  Relationships of subjective assessment of respiratory changes and spirometric variables to smoking
habits and occupational exposure

Subjects     Age in      1960 FEV1 1972 FEV1 1960–1972 1960–1972     "Feels    "Feels
1972          score            score      FEV1/H3 level  FEV1 decline    worse"    better"

n             yrs                               cL·m-3 mL·yr-1 %         %
Smoking habits in 1960

Nonsmokers 124 54.6±8.7 0.24±0.93 0.38±0.87 69.6±11.5 35.0±38.0 12.1 7.3
Exsmokers 91 56.2±8.6 -0.05±1.12 0.11±1.00 65.5±14.6 36.3±37.8 25.3 7.4
Moderate smokers 361 54.0±8.3 -0.02±1.00 -0.06±1.03 66.2±12.1 45.6±38.5 21.1 7.4
Heavy smokers 249 52.3±8.0 -0.05±0.96 -0.14±0.98 66.8±11.6 48.1±33.1 25.7 6.0
p-value 0.001 0.05 0.001 0.04 0.002 0.02

Quit smoking between
1960 and 1972 among
1960 smokers

No 499 52.8±8.1 -0.02±0.95 -0.07±0.99 67.0±11.8 46.1±35.6 23.3 3.9
Yes 103 55.8±8.4 -0.12±1.04 -0.19±1.11 64.0±12.8 49.4±41.2 23.3 17.7
p-value 0.001 0.04 0.001

Occupational exposure
in 1960

No 279 54.8±8.9 -0.04±1.06 0.08±0.98 66.1±12.6 37.5±33.3 17.9 9.2
Yes 548 53.4±8.1 0.02±0.97 -0.04±1.01 67.1±12.0 46.9±38.5 23.5 5.7
p-value 0.02 0.10 0.001 0.06 0.10

Values are mean±SD. FEV1 scores are age and height-adjusted using linear regression on age and height on the whole sample.
The p-values refer to analyses of variance on the scores. FEV1/H3 level is the midpoint of FEV1/H3 during the study period. For
definitions of abbreviations see legend to table 1.

Fig. 1.  –  Twelve year forced expiratory volume in one second
(FEV1) decline according to self-assessment of respiratory deterio-
ration and FEV1/height (H3) level. Values are given as mean±SEM,
adjusted for FEV1/H3 midpoint level (see methods). FEV1 decline
values were 52.9 versus 41.2 mL·yr-1 for those who reported deteri-
oration versus other men. The p-values were <0.001 in models adjust-
ing on FEV1/H3 as a quantitative variable or considering classes (<45,
45–54, 55–64, 65–74, 75–84, ≥85 cL·m-3) as depicted here (general
linear model for unbalanced analysis of variance). ❏ : did not report
deterioration; ■ : did report deterioration.
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related to objective measures. "Feels worse" was sig-
nificantly related to lower FEV1 scores in 1960 with a
stronger relationship in 1972 (table 1). Significantly stee-
per FEV1 declines were observed among those who re-
ported deterioration, compared to other subjects (table
1). Those who reported deterioration were approxima-
tely 1 yr younger than the other men. Thus, subjects
who answered the question on self-assessment of res-
piratory changes were able (as requested) to "correct for
the normal effect of ageing". By contrast, the 73 men
who did not answer the question were 10 yrs older than
the 915 responders (64.2±6.3 versus 54.1±8.4; p<0.001).
FEV1 scores were significantly lower at both surveys
in those who reported improvement than in those with-
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worse" was significantly related to quitting smoking
only if it had occurred within the last year, whereas
"feels better" related to quitting smoking independent
of the time elapsed since quitting. The association of
quitting smoking with "feels better" remained after ex-
clusion of asthmatics and held true among those who
did not report quitting smoking for respiratory reasons.
Socio-occupational class was unrelated to "feels worse"
or "feels better" ("feels worse" was reported by 21.6,
17.7, 22.2 and 22.0% of professionals, employees, qual-
ified and unqualified manual workers, respectively).

Asthma

Eight percent of the subjects reported a history of as-
thma, 4% with current and 4% with only past asthma
(assessed retrospectively according to the 1972 question-
naire). Asthmatics had significantly lower FEV1 level,
(FEV1 scores were -0.74 versus 0.06 in 1960 and -0.85
versus 0.08 in 1972; p<0.001) and a steeper FEV1
decline than nonasthmatics (57.3 mL·yr-1 versus 42.3 mL·
yr-1; p=0.001).  Asthmatics were significantly older than
nonasthmatics (56.4±8.1 versus 53.6±8.4; p=0.007). The
association of asthma with FEV1 decline was unchanged
by taking age into account. 

Greater functional variability was evidenced by the
significantly larger variance of FEV1 decline in asth-
matics compared to nonasthmatics (SD = 51.0 mL·yr-1

versus 35.2 mL·yr-1; p<0.001). Long-term perceived var-
iability was demonstrated by a significant association
of asthma with both "feels worse" (odds ratio = 3.06,
95% CI 1.87–5.00) and "feels better" (odds ratio = 7.74;
95% CI 3.98–15.07), associations which remained sig-
nificant (odds ratios were 2.21 and 6.41, respectively)
after taking into account FEV1 scores at the time of
interview (final FEV1). Functional and perceived long-term
variability were related (fig. 2). Among subjects with past
or current asthma, those with a self-reported improve-
ment had the least steep FEV1 decline. Subjects with

current asthma who reported deterioration had the steep-
est 12 yr FEV1 decline. Asthmatics were more often un-
able to answer the question (odds ratio = 2.47, 95% CI
1.35–4.55). This relationship was statistically signifi-
cant. Those subjects who did not answer had lung func-
tion values similar to those who did. After exclusion of
subjects with poor tracings, associations of subjective
change according to asthmatic status remained signifi-
cant and similar to those presented in figure 2. For those
with no asthma, FEV1 decline values, for those feeling
better, similar or worse were 45, 43, and 53 mL·yr-1,
respectively. For those with past asthma, the corre-
sponding FEV1 decline values were 41, 42 and 75 mL·
yr-1, respectively. For those with current asthma, FEV1
decline values were 20, 53 and 87 mL·yr-1, respective-
ly.

Chronic bronchitis and chronic airflow limitation

"Feels worse" was significantly related to 1972 chro-
nic bronchitis (odds ratio = 4.09, 95% CI 2.85–5.85),
an association that remained similar after exclusion of
those with a history of asthma (odds ratio = 3.68, 95%
CI 2.43–5.58). "Feels worse" was significantly related
to 1972 chronic airflow limitation for both definitions
used. Considering FEV1 <65% pred, the odds ratio was
3.56, 95% CI 2.23–5.69 and for ≤75% pred, the odds
ratio was 2.45, 95% CI 1.65–3.66. Associations of "feels
worse" to chronic airflow limitation remained after ex-
clusion of those with a history of asthma for both def-
initions, and were still significant for FEV1 ≤65% pred
after exclusion of subjects with a history of asthma or
chronic bronchitis (odds ratio = 2.37, 95% CI 1.08–5.21)
or after exclusion of those with a history of asthma, chro-
nic bronchitis, cardiac disease or hypertension (odds ratio
= 2.50, 95% CI 1.02–6.13). "Feels better" was signifi-
cantly related to chronic airflow limitation, but not to
chronic bronchitis. The association of "feels better" with
chronic airflow limitation remained after exclusion of
asthmatics (for FEV1 ≤65% pred, odds ratio = 2.91,
95% CI 1.00–8.48 and for FEV1 ≤75% pred, odds ratio
= 2.70, 95% CI 1.20–6.06).

Dyspnoea

"Feels worse" significantly increased with the grade
of dyspnoea (a classical symptom of disease-specific
quality-of-life scales in respiratory health) with a preva-
lence of 14, 29, 42, 46 and 100% for the 505 grade 1,
248 grade 2, 43 grade 3, 22 grade 4 and 4 grade 5 sub-
jects, respectively. In subjects with moderate dyspnoea
(grade 2), "feels worse" was significantly (p<0.001) re-
lated to FEV1 (fig. 3). After exclusion of subjects with
poor tracings, "feels worse" remained significantly
related to FEV1 (-0.07 versus -0.71; p<0.001) in subj-
ects with moderate dyspnoea. Exclusion of asthmatics
did not change these results. Therefore, a reported det-
erioration in the previous 10 yrs adds further informa-
tion to dyspnoea as a predictor of current FEV1. Lack
of response to the self-assessment of respiratory change
was more frequent among those with dyspnoea grade 3
or more independent of age, but lung function values
were similar both in those who answered and those who
did not.

Fig. 2.  –  Twelve year forced expiratory volume in one second
(FEV1) decline according to self-assessment of respiratory changes
and asthma. The p-values in a model with two main effects subjec-
tive change and asthma and the interaction term subjective change×asth-
ma were 0.01 for change, 0.43 for asthma and 0.10 for the interaction
term. Values printed on the abscissa are the numbers of subjects.      :
feels better;       : no change;       : feels worse.
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Predictive validity (mortality)

"Feels worse" in 1972 was a significant predictor of
all causes of death during the subsequent 20 yrs. In a
Cox's model including age and "feels worse", the rate
ratio of all causes of death associated with "feels worse"
was 1.27, with 95% CI 1.01–1.59 (p=0.04). A Cox's
model with age and 1972 smoking habits gave rate
ratios of 1.47 (95% CI 0.93–2.23) for exsmokers ver-
sus nonsmokers, 1.45 (95% CI 0.96–2.18) for mode-
rate smokers versus nonsmokers and 2.44 (95% CI 1.62–
3.69) for heavy smokers versus nonsmokers. A Cox's
model with age and occupational exposure gave a rate
ratio of 1.30 (95% CI 1.05–1.60) for those with expo-
sure versus those without. In a model containing age, smo-
king habits, occupational exposure and "feels worse",
the rate ratio of "feels worse" was 1.23 (95% CI 0.97–1.56).
"Feels worse" was a significant predictor of cardiovas-
cular death with a rate ratio of 1.71 (table 3). Although
nonsignificant, (17 deaths only), the highest rate ratio

(1.84) was observed for respiratory death. For compar-
ative purposes, it can be noted that in models with age
and smoking habits for specific causes of death, the rate
ratio of heavy smoking was 2.76 for cancer (not com-
putable for lung cancer, as none of those who died of
lung cancer were nonsmokers), 1.69 for cardiovascular
deaths and 6.58 for respiratory causes. Lack of response
to the self-assessment of respiratory change was inde-
pendent of age, significantly related to death with a rate
ratio for all causes of 1.48 (95% CI, 1.11–1.97). "Feels
better" was unrelated to survival.

Discussion

Results gathered over a 30 yr period in a cohort of
workers in the Paris area show that a simple question
on self-assessment of 12 yrs of respiratory change meets
both criteria of concurrent and predictive validity.  Subjec-
tive assessment of respiratory health deterioration was
significantly related to steeper 12 yr FEV1 decline and
this association remained after adjustment for FEV1 lev-
els. Subjective assessment of respiratory changes rela-
ted to risk factors of FEV1 decline. Self assessment of
deterioration predicted death in the subsequent years. In
conclusion, subjective assessment of respiratory health
changes provides valid information on health status.
Perceived health change that include assessment of long-
term changes (10 yrs) provides information complemen-
tary to that of objective measures and current dyspnoea,
a classical symptom used in such scales.

Perceived respiratory deterioration was related to cur-
rent lung function, dyspnoea, chronic bronchitis and as-
thma, which shows that subjects were able to assess
respiratory health. The observed effect size (half a stan-
dard deviation) corresponds, at the group level, to a
strong association of reported deterioration and FEV1
level. This is stronger than the rather weak associations
reported between lung function and quality of life scales,
especially generic scales [7, 24–27] in other studies,
conducted mostly in rather homogeneous groups of
patients. Few respiratory epidemiological surveys have
included health-related quality-of-life data [28, 29].
Dyspnoea, a classical item of quality-of-life scales pro-
vides information in addition to FEV1 [30]. Perceived
deterioration was related to FEV1 independent of dys-
pnoea, showing that such subjective measures provide
information other than the classical symptoms of dysp-
noea. Such information may help clinicians to delineate
those with an ongoing process among subjects with mild
dyspnoea.

The most important result is the demonstration of the
ability of subjects to perceive long-term changes. Besides
the expected association of perceived deterioration to
current lower lung function and dyspnoea, perceived
deterioration did relate to lung function changes inde-
pendent of FEV1 level. Two criteria for responsiveness
[31] are fulfilled: the association of much greater changes
(improvement or deterioration) for subjects known to
have a variable respiratory status (asthmatics) com-
pared to more stable subjects (nonasthmatics) and the
association with FEV1 decline independent of FEV1
levels even in nonasthmatics. Except among asthma-
tics, perceived improvement was not related to slower
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Fig. 3.  –  Age and height-adjusted forced expiratory volume in one
second (FEV1) score in 1972 according to dyspnoea and self-assess-
ment of respiratory deterioration. The p-values in a model with two
main effects, dyspnoea and "feels worse", with the interaction term
dyspnoea×feels worse: were <0.001 for dyspnoea, 0.001 for "feels
worse" and 0.004 for the interaction term.       : does not feel worse;  

: feels worse. Values on the abscissa are the numbers of sub-
jects.
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Table 3.  –  Predictive value of reported respiratory dete-
rioration between 1960 and 1972 ("feel worse") on
1972–1992 deaths

Deaths          Rate ratio‡

n              (95% CI)

All causes 418 1.27 (1.01–1.59)†

Cancers (ICD 140–239) 125 1.11 (0.72–1.70)
Lung cancer (ICD 162) 30 1.67 (0.76–3.65)
Circulatory (ICD 390–459) 115 1.71 (1.12–2.60)**
Digestive (ICD 520–579) 24 1.41 (0.56–3.56)
Respiratory (ICD 460–519) 17 1.84 (0.65–5.24)
Ill-defined (ICD 780–799) 15 0.31 (0.04–2.38)
External causes 18 1.10 (0.32–3.83)

All causes are known up to at least the end of 1992 (412
deaths up to 1992 and six deaths in 1993). Specific causes
concerned only deaths to the end of 1991 (see methods). ICD:
8th and 9th revisions of the International Classification of
Diseases. Specific causes with less than 10 deaths are not pre-
sented. ‡ : Cox's proportional hazards regression models includ-
ing age; †: p=0.04; **: p=0.01.
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FEV1 decline. The present results are consistent with a
steeper FEV1 decline observed among asthmatics than
among nonasthmatics [32]. They further show that the
asthmatics report in the long-term greater subjective vari-
ability than nonasthmatics. Such greater variability
was only described for the short-term until now. Further-
more, long-term subjective deterioration or improve-
ment correlated with objective lung function measures.

Perceived changes related to risk factors of lung func-
tion decline. These results extend previous observa-
tions in the same population on the effect of smoking
and occupational exposure on lung function decline [11,
12, 19] by the demonstration of associations of these
risk factors with perceived changes. As known risk fac-
tors of steep FEV1 decline were related to "feels worse",
studying factors of "feels worse" through cross-sectional
studies may allow the generation of hypotheses on
potential risk factors of FEV1 decline. Reported im-
provement after quitting smoking was evident, despite
the difficulty of exhibiting functional improvement
[19]. Although it may be possible that reported im-
provement by exsmokers is due to the satisfaction of
subjects of having quit, this is unlikely to be the sole
explanation as improvement was reported to be inde-
pendent of the time elapsed since quitting, and deteri-
oration was reported by those who quit in the last year.
Studying the long-term effects of prescriptions of β-
agonists and steroids in the same population showed
concordant results considering subjective assessment,
FEV1 decline and subsequent survival [33]. Taken in
association with quitting smoking, this suggests that
perceived long-term change has evaluative properties.

Subjects gave age-adjusted subjective assessments of
their clinical status, when asked. Furthermore, the lack
of association of subjective data with socio-occupa-
tional class, a factor related to FEV1 decline [12] and
mortality [34], in this population suggests that subjects
spontaneously take their sociocultural peers as a refer-
ence group. It is possible that, more generally, perceiv-
ed health measures may be "adjusted" on sociocultural
factors. In the assessment of relations of risk factors to
disease, consideration of perceived health measures may
be an indirect means of adjustment on potential unmea-
sured sociocultural confounders.

Asking a patient to assess change is different from the
evaluation of that change through two cross-sectional
measures of perceived health status. The subject adds
his/her own value of what a meaningful change repre-
sents. Until now, global rating [9, 10] change has only
been used on a short-term basis (since last visit) to
assess a clinically important difference. This is a method
of determining the minimum differences among various
items in disease specific scales. Results suggest that glo-
bal rating changes are valid measurements, which may
be analysed and applied more extensively.

Predictive validity was evidenced by associations of
reported respiratory deterioration with death from all
causes in the subsequent 20 yrs. Results extend the pre-
dictive value of poor perceived health in relation to all
causes mortality [35] and specific causes [36]. Comor-
bid conditions may have influenced the answers on per-
ceived respiratory health changes, but the association
of perceived deterioration with chronic airflow limita-
tion remained after exclusion of asthma, chronic bronch-

itis or cardiac disease. Consistent with good respirato-
ry specificity was the strong association of perceived
deterioration with respiratory deaths. No check of the
validity of death certificates was possible, as the causes
of death were only obtained by cross-referencing two
data bases, as explained in the methods section. A
potential bias is unlikely to be differential; however, it
can only decrease the associations of specific causes
with the report of perceived deterioration.

Results obtained in a working population may not be
valid in other groups and need to be replicated. This
may be relatively easy for FEV1 decline by the inclu-
sion of subjective assessment in ongoing longitudinal
studies. Of particular interest would be surveys with
more than two lung function measures, which permit a
more accurate adjustment for current level. This could
only be done in the present study by considering the
midpoint FEV1 to avoid the phenomenon of regression
towards the mean. The simplicity of the subjective mea-
surement variable may explain the observation that
more than 90% of the subjects were able to answer the
question. Nonresponders were anticipated: elderly, asth-
matics, dyspnoeics. In future studies, however, more de-
tailed [9] quantification of long-term changes should be
attempted.

It is important to avoid overinterpreting these findings.
The present study showed differences between groups
with different risk factors or treatments. It did not dem-
onstrate that reported long-term change is a valid tool
for evaluating interventions. All the associations stud-
ied here were observational. Retrospective data, espe-
cially those regarding change, are subject to bias, which
may be more important in intervention studies. The pre-
sent study is based on retrospective assessment of change
(i.e. a direct transitional index). Successive cross-sec-
tional observations allow the computation of another
type of transitional index, through prospective data. It
would be interesting to compare both types of transi-
tional index of perceived health (perception of change
and change in perception) to objective measures in other
observational and interventional types of studies.

Dyspnoea, an important respiratory symptom, is  already
a classical symptom in quality-of-life scales. Results
suggest that the inclusion of items regarding long-term
(10 yrs) change in respiratory health in such scales should
be evaluated. Whether or not the perception of health
change is a more important factor than perceived health
status in healthcare, demand or treatment compliance
may be topics for further research. It is recognized that
single item measures of a dimension as complicated as
the self perception of health may lack sensitivity, how-
ever their utility should not be ignored. Easy to admin-
ister and analyse, they have a very high completion rate.
While we would not claim "construct" validity [37] for
this single item, the results have shown both concurrent
and predictive validity with standardized, classical mark-
ers.

In conclusion, the present results suggest that long-term
changes regarding respiratory health status may be
validly reported by subjects. It remains to be determined
whether such findings hold true for other diseases. The
present results may have implications for both epide-
miological surveys and clinical settings. Perceived health
status and perceived health changes are not surrogate



markers for objective data, but provide additional, com-
plementary and valid information.
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