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Asthma is frequently underdiagnosed and undertreated
in the elderly. This may be due to diagnosis misclassifica-
tion or under-reporting of symptoms [1]. Only a few stu-
dies, with a small number of patients, have reported the
characteristics of older patients with asthma [2–5]. The
underdiagnosis may occur because of an age-related re-
duction in perception of shortness of breath [6]. The diffi-
culties of diagnosis of asthma in the elderly were pointed
out by LEE and STRETTON [2] in 1973, who described 15
patients with the onset of asthma after the age of 60 yrs. In
a recent population-based study [7], 52 females and 46
males with onset of asthma after the age of 65 yrs were
identified among 3,622 residents of Rochester (MN, USA).
In addition, they found that long-standing asthma may
lead to chronic persistent airflow obstruction.

Many elderly patients with asthma have been treated in
the authors' clinic. Thus affording the opportunity to char-
acterize asthma in the elderly and to compare younger
patients with asthma to older patients, who either devel-
oped asthma at an advanced age (>65 yrs) or acquired the
disease as younger adults (<65 yrs).

Methods

Over a period of 3 yrs, 15 consecutive patients with as-
thma, who were younger than 65 yrs ("younger asthma-
tics", group A), 15 consecutive patients aged >65 yrs, in
whom the onset of symptoms was before the age of 65 yrs
("elderly asthmatics, long duration", group B) and 15 con-
secutive patients aged >65 yrs, with onset of symptoms

after the age of 65 yrs ("elderly asthmatics, late onset",
group C), were studied. The relatively long period of pat-
ient collection was due to difficulty in recruiting patients
for the third group who met all of the inclusion criteria
(especially nonsmoking patients). Each patient satisfied
the American Thoracic Society definition of asthma, with
symptoms of episodic wheezing, cough and shortness of
breath responding to bronchodilators, and reversible airflow
obstruction documented in at least one previous pulmo-
nary function study [8]. All patients had been instructed to
use inhaled salbutamol "as needed". All had been on
chronic inhaled steroid treatment for at least 3 months, but
the exact duration could not be defined since many pati-
ents either forgot, were referred from other clinics with no
documentation, were new immigrants in Israel, or did
not receive the drug continuously. Smoking patients, those
with only a partial response to inhaled β2-agonist (<30%
improvement of forced expiratory volume in one second
(FEV1)), those who were on chronic oral steroids and pat-
ients with a history of cardiac disease were excluded from
the study. No patient had a significant chest wall deforma-
tion that might affect lung function. Firm inclusion and
exclusion criteria were used to avoid the possibility of
recruiting patients with chronic obstructive pulmonary
disease (COPD) instead of pure asthma to our study. Pati-
ents used daily diary cards for 2 weeks, during a stable
period of their disease when there was no change in medi-
cation, to record inhaled β2-agonist consumption (0: no
inhalation; 1: one of two inhalations·day-1; 2: three or four
inhalations·day-1; 3: five or six inhalations·day-1; 4: >six
inhalations·day-1) (the mean of the two-week study period
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ABSTRACT: Asthma occurs more frequently in the elderly than is usually appreci-
ated and may, therefore, be underdiagnosed and undertreated. This study evaluated
the relationship between asthma symptoms and the degree of airflow obstruction in
elderly and young asthmatics.

Fifteen young asthmatics (<65 yrs) (group A), 15 aged >65 yrs with onset of symp-
toms before 65 yrs (group B), and 15 aged >65 yrs with onset of symptoms after 65 yrs
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Long-standing asthma was associated with a significantly lower forced expiratory
volume in one second as compared with recent onset asthma. The asthma-symptom
score was highest in group A, lower in group B and significantly lower in group C.
When symptoms were related to the degree of obstruction (asthma index), it was
higher in the young asthmatics than in both groups of elderly patients.

In conclusion, elderly patients with long-standing asthma had more severe airway
obstruction than patients with recently acquired disease. Older patients particularly
those with long-standing disease complained less about asthma symptoms. Within the
various groups of patients, subjective symptoms of asthma were negatively related to
asthma duration.
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was considered as the "inhalation score"), and severity of
asthma symptoms as follows: 1) Night-time asthma, re-
corded each morning (0: no asthma; 1: slightly wheezy;
2: woke once because of asthma; 3: woke several times
because of asthma; 4: awake most of night because of
asthma). The mean of the two week study period was con-
sidered as the "night-time asthma score". 2) Daytime as-
thma, recorded each evening (0: no asthma; 1: occasional
wheezing or breathlessness; 2: frequent wheezing or brea-
thlessness; 3: wheezing or breathlessness for most of the
day which interfered with normal activities; 4: breathless-
ness so bad that it prevented the patient attending work or

school). The mean of the two week study period was con-
sidered as the "daytime asthma score". 3) Cough recorded
each evening (0: no cough; 1: occasional cough; 2: fre-
quent coughing but with no interference with normal acti-
vities; 3: frequent coughing which interfered with normal
activities; 4: cough so bad that it prevented normal activi-
ties). The mean of the two week study period was consid-
ered as the "cough score".

The "asthma symptom score" was calculated as the sum
of all of these mean parameters (inhaled β2-agonist con-
sumption, night-time asthma, daytime asthma, and cough)
and this value is reported.

Table 1.  –  Characteristics and symptoms of the study subjects

Patient
No.

Sex Age
yrs

Asthma duration
yrs

FEV1
% pred

Symptom
score

Symptom
index

Group A
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
Mean±SEM

Group B
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
Mean±SEM

Group C
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
Mean±SEM

F
M
M
M
F
F
M
F
M
M
F
F
F
F
F

F
F
M
F
M
F
F
M
M
M
F
F
F
M
F

F
F
M
F
M
M
F
F
F
F
M
F
F
M
F

29
50
28
17
34
33
50
45
25
34
26
45
27
48
37

 35±3

69
82
91
77
84
73
81
70
76
68
73
89
69
74

9
78±2

72
80
83
73
70
81
68
76
80
68
84
77
79
92
68

75±1.5

28
40
12
2
9

30
21
11
7

33
5
6

24
25
32

   19±3

22
27
50
27
35
16
30
60
27
23
29
49
33
27
40

33±3

5
8

13
6
3

10
2
3
5
1
6

10
8
5
2

      6±1

86
78
50
28
63
76
48
74
70
66
56
34
87
79
68

64.2±4.6

49
38
65
55
34
39
60
78
56
26
39
67
59
46
55

51.1±3.6

82
46
78
55
62
79
44
56
38
65
47
78
80
54
63

61.8±3.8

4
3

10
13

9
4
8
9
8
6
9

13
4
4
5

7.3±0.8

7
6
4
6
9

10
6
2
8

11
6
5
7
6
6

6.6±0.6

4
9
2
5
8
3

11
7
6
7
9
3
2
6
5

5.3±0.7

344
234
500
364
567
304
384
666
560
396
504
442
348
316
340

418±31

343
228
260
330
306
390
360
156
448
286
234
335
413
276
330

313±20

328
414
156
275
496
237
484
392
228
455
423
234
160
324
315

328±29

Group A: younger asthmatics; Group B: elderly asthmatics (early onset); Group C: elderly asthmatics (late onset); FEV1: forced
expiratory volume in one second; F: females; M: male.
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In an attempt to correlate asthma symptoms to the de-
gree of airflow obstruction, the "asthma index" (FEV1 ×
"asthma symptom score") is also reported.

The forced vital capacity (FVC) and the FEV1 were mea-
sured three times on a computerized spirometer (Com-
pact, Vitalograph, Buckingham, UK) and the best effort is
reported. Measurements were taken at 08:00 h on the first
day of the study and at the same time on the morning fol-
lowing the two week study period. The mean of the two
best trials (the best at the beginning and the best at the end
of the 2 weeks) is reported as the mean±SEM value for each
patient. Pulmonary function tests took place after discon-
tinuing bronchodilator therapy for at least 12 h and in-
haled corticosteroids for at least 24 h.

Statistics

Pearson correlation coefficients and linear regression
analysis allowed examination of relationships among the
different variables. Significance was accepted if p<0.05.
Comparisons of lung function between the groups were
carried out using the two-way repeated measures analysis
of variance (ANOVA).

Results

The characteristics of the 15 patients with asthma,
younger than 65 yrs ("younger asthmatics", group A), the
15 patients aged >65 yrs, in whom the onset of symptoms
was before the age of 65 ("elderly asthmatics, long dura-
tion", group B) and the 15 patients aged >65 yrs, with on-
set of symptoms after the age of 65 ("elderly asthmatics
late onset", group C) are presented in table 1.

The mean age of the elderly asthmatics in group B did
not differ significantly from that of those in group C. How-
ever, there was a significant difference in the mean FEV1
between the two groups (61.8±3.8 versus 51.1± 3.6% of
predicted normal values, p<0.005).

The mean asthma duration in group A was 19±3.2 yrs
versus 33.0±3.1 yrs in group B, and only 5.8±0.9 yrs in
group C. However, as mentioned before, long-standing as-
thma (group B) was associated with a significantly lower
FEV1 compared with recent-onset asthma (group C) and
younger asthmatic patients with significantly shorter dura-
tion of symptoms (group A).

As can be seen in table 1, the mean asthma symptom
score was highest in the younger asthmatics (7.3±0.8), low-
er (although not statistically significant) in the elderly
asthmatics long-duration group (6.6±0.6) and signifi-
cantly lower in the elderly asthmatics, late onset group
(5.3±0.7, p<0.05). This was true for all parameters that
constitute the asthma symptom score.

When the asthma index was compared among the groups
(table 1), it was significantly higher in the younger asth-
matics (418±30.6), than in both groups of elderly patients
(313±20 in group B and 328±29 in group C, p<0.01).

Within the three groups the asthma symptom score was
closely related to percentage FEV1 levels (r2=0.791, r2=
0.633 and r2=0.649, respectively) (fig. 1). However, look-
ing at the different regression lines it can be seen that for
each degree of obstruction (assessed by the FEV1 value)

there is a higher degree of subjective complaints (assessed
by the asthma symptom score) in the group of younger
asthmatics (group A), lower in the elderly subjects with
late onset of asthma (group C) and the lowest in the eld-
erly subjects with a long duration of asthma (group B).

In an attempt to investigate the relationship between as-
thma symptoms, the degree of obstruction and duration of
asthma, the correlation between the asthma index and
asthma duration was studied (fig. 2). Overall, there was no
strong correlation between asthma duration and asthma
index, although a negative correlation (r2=0.144) was found
that reached statistical significance (p<0.05). For each
group, there was a close negative correlation between the
two parameters (r2=0.512, p<0.001; r2=0.225, p<0.005;
r2=0.518, p<0.001, respectively) (fig. 3).
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Fig. 1.  –  Relationship between the degree of airway narrowing (as
expressed by the forced expiratory volume in one second (FEV1)) and
asthma symptoms (night-time asthma, daytime asthma, cough and β2-
agonist consumption) in the three groups of patients. ■: younger asth-
matics (         : r2=0.791); ●: elderly asthmatics (early onset) (– – – –:
r2=0.653); ▲: elderly asthmatics (late onset) (--------: r2=0.649).
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Fig. 2.  –  Relationship between asthma index (asthma symptoms ×
forced expiratory volume in one second) and asthma duration in the
whole group of asthmatics.
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Discussion

This study has shown that elderly patients with long-
standing asthma have more severe airway obstruction than
patients with recently acquired disease. It could be sugg-
ested that long-standing asthma may lead to a progressive
loss of lung function. It has also been shown that older
patients complain less about asthma symptoms and this is
especially true in patients with long-standing disease. In

addition, it was clearly shown that within the various
groups of patients, subjective symptoms of asthma were
related to asthma duration.

It was suggested previously that patients with long-
standing asthma have more severely impaired pulmonary
function [5, 9]. A longitudinal study of the rate of decline
of lung function in asthma [10] provides additional evi-
dence that a progressive loss of lung function occurs in
asthma. However, the longitudinal epidemiological study
in Copenhagen [11] demonstrated that while patients with
newly diagnosed asthma experienced a more rapid rate of
decline of FEV1 than the general population, patients with
chronic asthma did not. In addition, inhaled corticoste-
roids have been shown to slow this decline, at least in
patients with extremely high rates of decline to start with
[12, 13]. One can speculate, then, that if aggressive anti-
inflammatory therapy had been started earlier in the course
of the disease some of this damage to the airways may
have been prevented. However, the situation is much more
complicated since many patients with deterioration in lung
function despite aggressive treatment with corticosteroids
have been described [14].

The mechanism of the progressive loss of lung function
in asthma is not certain, but chronic airway inflammation
may be an important factor in the process. The present
study, which compared a group of elderly asthmatic pati-
ents with a mean duration of illness of 33 yrs with a group
of similar age who had asthma for a mean of 5.8 yrs and
a group of younger asthmatic patients with a mean dura-
tion of illness of 19 yrs, made clear that those with long-
standing disease had more severely impaired pulmonary
function. The duration of steroid treatment could not be
established in the majority of our patients.

CONNOLLY et al. [6] showed that there is a difference in the
subjective reporting of dyspnoea, in response to acute
bronchoconstriction, between elderly and young asth-
matics. They related it to a decreased awareness of bron-
choconstriction in the elderly. However, awareness was
unrelated to duration of asthma in either young or elderly
asthmatic patients. In part, the present results are in agree-
ment with these findings. In both groups of elderly asth-
matic subjects the asthma index was significantly lower
than in the young asthmatics. This means that elderly as-
thmatics complain less than younger asthmatics with the
same degree of bronchoconstriction. This difference may
be due to the fact that older patients are less aware of air-
flow obstruction and therefore are complaining less than
the younger patients. Elderly patients have impaired per-
ception for externally applied respiratory loads [15] and
this may contribute to their decreased awareness to added
resistance due to bronchoconstriction. The possible causes
of this in the elderly are numerous. Stretch receptors that
may produce termination of deep inspiration may be in-
volved. It is conceivable that impaired awareness of bron-
choconstriction may result from a reduced number or
activity of stretch receptors in old age [4]. The reduced
sensitivity of chemoreceptors to hypoxia in the elderly
[16] may also be relevant.

In contrast to the findings of CONNOLLY et al. [6], the
present study found that the asthma index was inversely
related to the duration of asthma in all subgroups of asth-
matic patients. In the authors' opinion, the significance of
this observation is that there is a process of adaptation to
bronchoconstriction with time. When patients' complaints
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Fig. 3.  –  Relationship between asthma index (asthma symptoms ×
forced expiratory volume in one second) and asthma duration in a)
younger asthmatics (r2=0.512), b) elderly asthmatics with a long dura-
tion of symptoms (r2=0.225), and c) elderly asthmatics with a late onset
of symptoms (r2=0.518).
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were related to the degree of bronchoconstriction it was
clear that patients with long-standing disease complained
less than patients with a recent-onset disease. Previous
studies have shown that changes in lung volume, speed of
bronchoconstriction, anxiety level and age are among the
factors that can affect patients' complaints of bronchocon-
striction [17, 18]. The degree of dyspnoea reported by the
patients was unrelated to the duration of asthma in some
studies [6, 19]. However, in other studies [20, 21], it was
suggested that as people grow older they may adapt to the
presence of symptoms. It is known that prolonged periods
of stimulation result in a consistent reduction in perceived
magnitude, a process known as temporal adaptation [22,
23]. It is expected, therefore, that patients with prolonged
and more consistent air flow obstruction will adapt to the
sensation of dyspnoea and, for any degree of bronchocon-
striction, will complain less than those with short-standing
disease.

The process of adaptation and the possibility of impai-
red awareness of bronchoconstriction in the elderly may
lead to under-reporting and under-recognition of the dise-
ase in this population [5, 24] and, therefore, it may also
contribute to the increased rate of mortality from asthma
[25–27] by leading to delayed self-referral during an acute
asthmatic attack.

Mortality from asthma is higher in the elderly than in
younger patients and continues to rise [16, 26, 27]. Acute
attacks of asthma in older people may be rapidly fatal and
have poorer prognosis than in the young [28]. Both chro-
nicity [21] and impaired awareness of bronchoconstriction
[29] may lead to the higher mortality in older asthmatics.

In conclusion, elderly patients with long-standing asth-
ma were shown to have more severe airway obstruction
than patients with recently acquired disease. They com-
plained less about asthma symptoms and this was related
to asthma duration. Asthma in the elderly merits more
aggressive diagnostic studies and improved patient educa-
tion, and treatment should be offered, especially because
asthma is one of the few potentially reversible causes of
morbidity and mortality in the elderly.
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