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ASSESSMENT OF THE QUALITY OF DAILY LIFE IN CHRONIC
OBSTRUCTIVE PULMONARY DISEASE IN ELDERLY BY ACTIVE
TRACER

Kozui Kida, Tomoko Oozeki, Pulmonary Division, Tokyo Metropolitan Geriatric Hospital;

Department of Nutrition, Tokyo Metropolitan Institute of Gerontology, Tokyo, JIapan.

Elderly patients with chronic airflow obstruction (CAQ) are likely to suffer
from disturbances in sleep quality, and these disturbances are assessable by
using an active tracer (Kida, 1998).  We tested the hypothesis that these
patients might have suppressed mobility in the daytime. A total of 60 elderly
patients with CAO (COPD; n=46, bronchial asthma; n=18) were compared
with patients treated for hyperiension who did not have any respiratory
symptoms (control gruop; n=53). All CAO patients were evaluated by both
pulmonary function and arterial blood gas testing. = The number of counts
over the mean frequency of .02 G during the daytime (NCG) for each patient
was recorded as previously reported (Kida, 1998). NCG was greater in the
control group than in the CAO group (p<0.05).  When NCG was compared
between patients with bronchial asthma and those with COPD, the value in
the former was found to be larger than that in the latter (p<0.02). NCG and
both FEV1 and peak expiratory flow rate were significantly correlated (both,
p<0.02).  Stepwise analysis revealed that only the peak expiratory flow rate
contributed significantly to changes in the NCG.

From these results, we conclude that daytime mobility is suppressed in
patients depending upon the severity of airflow obstruction, and movement is
suppressed to a greater extent in patients with COPD than in those with

bronchial asthma.

Fe-7— K

Background Elderly patients with chronic obstructive
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pulmonary disease (COPD) or bronchial asthma
are likely to suffer from disturbances in sleep
quality.  In our previous study (Kida, 1998),
we tested the hypothesis that sleep quality might
be disturbed in elderly patients with chronic
airflow obstruction. In order of clarify this,
Activetracer®, which is currently being
developed in Japan, was used to monitor the
aclivity along with average gravity - force (0.02
G) per minute.  Total sleeping time was larger
in the group with chronic airflow obstruction
than in the control group.  To determine the
factors that influence the higher frequency in
patients with COPD or bronchial asthma
compared with control patients, variables of
pulmonary function and of arterial blood gases
were compared by stepwise regression./ The
increase in PaCO2 was significant only in
patients with COPD and not in patients with
bronchial asthma.  'We conclude from these
results that: 1) elderly patients with chronic
airflow obstruction are likely to have
disturbances of sleep quality, and 2)
hypercapnia in patients with COPD is a possible
factor contributing to the disturbance of sleep
quality.

In the present study, we tested the
hypothesis that these patients might have

suppressed movement in the daytime.

Methods and Patients
The same groups of patients with COPD or
bronchial asthma, and the same contrel group

as those in the previous study were enrolled.
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Briefly, patients had to (1) be over 65 years

of age, (2) be available for follow-up at the
outpatient clinic of the Pulmonary Division of
Tokyo Metropolitan Geriatric Hospital, Tokyo,
and (3) have a clinical diagnosis of bronchial
asthma or COPD.  All patients with one of the
above diagnoses were classified as having
chronic airflow obstruction and designated as
GroupR.  The control group, which was
composed of elderly patients with hypertension

(n=53) receiving regular regimens and without

any respiratory symptoms {Group C), were
compared with Group R patients.
Activetracer® (GMS Co., Tokyo, Japan) was

fitted on a belt positioned at the waist level
continuously for 48 hrs.  Because of its small
size, it was considered unlikely that the
activetracer would disturb the daily activities of
patients.

The start of "sleep” was defined as the point
where the continuous recording data of the active
tracer revealed change from a vertical pattern
(active mode) to a horizontal pattern (resting
mode); conversely, the point of "waking"
was defined as the point at which a horizontal
pattern changed to a vertical pattern. The total
sleeping time {TST) was calculated from these
points.  Aside from the activetracer recording,
each patient was requested to record his own
use of the

activities in detail, such as bathing,

toilet, or eating during the testing period.
Together with the diary and activetracer record,
these data were used to determine more precisely

the times of sleeping or waking.



The cognitive function of the patients was
assessed using the Mini-Mental State
Examination (MMSE: full scale 3() and
patients with moderate to severe cognitive
impairment were excluded, and only patients
with either mild or no cognitive impairment were
enrolled in the study [MMSE score
corresponding to 20 or higher].

"Activities of daily living" (ADL) was
measured for basic ADL (BADL: full scale 20)
and instrumental ADL (JADL: full scale 31).
Results

The profiles of patients in Groups R and C
are shown in Table 1.

The mean age of Group R patients (n=64)
was higher than that of Group C patients (n=53)
(p<0.001).  Group R consisted of patients with
COPD (n=46) and bronchial asthma (n=18).

No significant difference was seen in the
ratio of males to females or in the mean age
between Groups R and C or between COPD and
bronchial asthma patients in Group R, although
there was a difference in the gender ratio in
which 80.4% of COPD and 44.4% of bronchial
asthma patients were men.

Cognitivé function data as shown by MMSE,
aclivities of daily living including basic ADL
(BADL) and instrumental ADL (IADL),
pulmonary function test data and arterial bloed
gas values for patients with COPD and bronchial
asthma are shown in Table 2. There were no

significant differences in these parameters

between patients with COPD and those with
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bronchial asthma.

The waking hours in the daytime was
calculated by subtracting the total number of
hours of time from 24 hrs.  Mean counts of
0.02 G for the total daily hours were calculated,
and each count over the mean count per minute
was calculated and designated as NCG. NCG
was greater in Group C than in the Group R
(p<0.05) (Fig. 1).  When NCG was compared
between bronchial asthma and COPD the value
in the former was found to be larger than that in
the latter (p<0.02) (Fig.2). ¥ NCG and both
FEV1 and peak expiratory flow rate were
significantly correlated (both, p<0.02).
Stepwise analysis revealed that only the peak
expiratory flow rate contributes significantly to

changes in the NCG.

Discussion and Conclusions

1, Daily activity of elderly patients with COPD
might be suppressed compared with that in
patients with bronchial asthma.  Our previous
study (Kida, 1998) suggested that sleep quality
of COPD patients is likely to be disturbed, so
that compensatory daytime sleep may necessary
in these patients.  Another possible factor is
exertional dyspnea, although there was no
significant difference in FEV1 or FEV1%
between patients with COPD and those with

bronchial asthma,

2. It was found that the daily activity of patients
with bronchial asthma is likely to be affected by

changes in the peak expiratory flow rate, but



not by other factors such as arterial oxygen
tension or FEV1. It is emphasized that the
measurement of daily peak expiratory flow rate
is now a requirement current international
guidelines for bronchial asthma in terms of self-
management.  The present study also support
the idea that an improved peak expiratory flow
rate might result in better ADL not only in the
patients with bronchial asthma, but also those

patients with COPD.

Legends

Fig 1:  Comparisons of daily movements as
assessed by activetracer between Group R
(COPD and bronchial asthma) and Group C

(control patients).

The movement in Group R was significantly

decreased compared with that in Group C.

Fig2:  Comparison of daily movement as
assessed by activetracer between patients with

COPD and bronchial asthma,

The movements of COPD patients was
significantly decreased compared with that of

patients with bronchial asthma.
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Table 1 Patient profile

Sex ratio Sex ratio
Age M/F Aee M/F
Group R 76.7+£0.9 45/19 COFD 76.7x0.9
n=64 range: 65-88 n=46 range: 65-88
bronchial asthma 76.2E£1.5 8/10
n=18 range: 67-86
Group C 71.4+1.0
n=53 range: 65-90 34/19
Group Rvs C p<0.001 NS
Abbreviations:  Gruop R= patients having chronic airflow obstruction, including COPD and

bronchial asthma.
Group C= palients with hypertension, but being without any respiratory

symptoms.
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Table 2  Pulmonary function test, cognitive function, activity of daily living and arterial blood

gasses for patients with COPD and bronchail asthma

COPD Bronchial asthma

(n=46) (n=18)
MMSE {(full scale; 30) 26.9+0.5 24.9+1.3
BADL (full scale; 20) 19.74+0.1 19.6+0.4
IADL {full scale; 31) 21.5+1.0 27.6x1.0
vC (0) 2.30£0.13 2361017
%VC 84.00+£3.77 96.35t4.53
FEV1 (0 /sec) 1.01+0.07 1.251+0.09
FEV1/FVC (%) 46.72+2.51 54.16 £ 4.09
Pa02 (torr) 75.56+2.06 80.8841.71
PaCO2 (torr) 43.521+1.10 40.28%+0.80
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