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Study objective: To study limitations in self-management in elderly patients
with chronic obstructive pulmonary disease (COPD) or bronchial asthma by
diary and daily measurement of peak expiratory flow rate (PEF).

Design: A prospective and randomized study.

Setting: Pulmonary Division of the Tokyo Metropolitan Geriatric Hospital.
Patients: A study was performed on a total 225 patients with a clinical
diagnosis of COPD or bronchial asthma, and mild or no cognitive impairment.
Patients were followed for at least twelve months.  All patients were
randomly assigned to one of the two groups and requested to keep a diary and
measure daily PEF (Group I, n=112) or keep a diary alone (Group II,

n=100).

Results: The mean age of the patients was 76.4 yr and there were no gender or
age differences between the groups.  Poor compliance in both diary and PEF
was significantly correlated with advancing age (Diary p<0.001 and PEF
p<0.05).  Females were less compliant in the diary (p<0.02) but not in PEF
compliance.  Chance of hospitalization in Group I was significantly less
compared with Group IT (p<0.03) and Group I had significantly fewer periods of
the hospitalization due to acute exacerbation (p<(.05).

Conclusions:  Although age is & major limiting factor, both PEF and diary are
useful indicators for avoiding hospitalization due to exacerbation of COPD or
bronchial asthma in elderly patients, and the two together are better than a
diary alone.  Female patients appear to need more intensive education for

efficient self-management.
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INTRODUCTION

Morbidity and mortality from chronic obstructive pulmonary disease (COPD) and bronchial asthma may be
related to disease management.  Educational programs for asthma patients offer an opportunity to increase
knowledge and provide appropriate strategies for management [1]. A variety of childhood and adult
educational self-management programs have been introduced in recent years with international agreement [1].
Despite diagnostic and therapeutic advances, the death rate from COPD and bronchial asthma, is highest
among elderly patients and continues torise [2,3].  However, in terms of self-management programs,
relatively few studies have been published concerning the effects of educational programs on elderly COPD and
bronchial asthma patients.

In the present study, we tested the hypothesis that both diary descriptions for assessing symptoms and
daily recording of expiatory peak-flow rate are uscful approaches for avoiding acute exacerbation in those

¢lderly COPD and bronchial asthma patients with mild or no cognitive impairment.

Methods

Consecutive patients at the outpatient clinic of the Pulmonary Division of the Tokyo Metropolitan Geriatric
Hospital (TMGH), Tokyo, Japan, amain referral center, were screened to determine eligibility for the
study. Tobeeligible, patients hadto (1) be over 65 years of age, (2) be followed at the outpatient
clinic of the Pulmonary Division of TMGH, and (3) have a clinical diagnosis of bronchial asthma (BA) or
chronic obstructive pulmonary disease (COPD) or COPD with occasionally asthma attack (COPD/BA). Al
patients with one of the above diagnoses were followed for at least twelve months.

The definitions of COPI) and brenchial asthma are those included in the recently published European
Respiratory Society [4].  Spirometry was performed with appropriate attention for elderly patients as
previously described [5].

The cognitive function of the subjects was assessed by a trained nurse using the Mini-Mental State
Examination (MMSE) [6] and those patients with moderate to severe cognitive impairment were excluded at
this stage.  Thus, only patients considered to show mild or no cognitive impairment were earolled in the
study [MMSE score corresponding to 20 or higher (mean 26.6, range: 20 to 30)].

Patients were enrolled after proper informed consent was obtained from the patients or care givers.  The
study was approved by the Ethics Committee of the Institute.

Patients were cducated at the outpatient clinic by a trained nurse and the self-management content was
individually tailored in a one-on-one instruction/discussion program.  The basic instruction was according to
The Guidelines for Pulmonary Rehabilitation Programs by the American Association of Cardiovascular and
Pulmonary Rehabilitation [7] and daily instruction was according to a manual recently published by authors [8].

These included the following points: time allocation and emphasis on various objectives and skills based on
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(1) the relative importance of controlling symptoms and the overall safety and well-being of typical patients;
(2) smoking cessation for current smokers; (3) recording of data in a diary and obtaining expiatory peak-
flow meter readings (see below); and(4) improvement in deficient self-management practices.

The diary consisted of 11 items as follows and the patients were instructed to record the data by themselves:
body weight, body temperature, dyspnea on cxertion by Borg scale, wheezing, expectoration (amount
and characteristics), headache, pedal edema, pgeneral fatigue, appetite-loss, quality of sleep, and
number of puffs of a metered dose inhaler (MDI} for each regimen.  These items were chosen based on our
previous study regarding the assessment of quality of life in elderly patients with chronic respiratory illness [9].

Measurements of the maximum rate of expiatory airflow were to be taken three times using a peak flow
meter (PEF) every morning while in bed, and the best value among the three measurements was to be
recorded,

Every month when the patients visited the outpatient clinic, both the diary and the PEF record were
assessed, and all patients whose recordings were deficient or inadequate were encouraged by repeat
instructions from both the trained nurse and qualified chest physicians.  The instructions given when the PEF
record showed a decrease was basically the same as the self-management plans for asthma atstep 1, 2or3
[10]. However, when patients reached a state of severe asthma (step 4 or 5), patients were requested to
visit the emergency department of the Institute. Patients experiencing other conditions, such as high fever
(>38 ), increased dyspnea, or chest pain were also asked to visit the emergency department.

Degree of compliance for the diary was divided into three rankings.  Compliance was good if
approximately 90% of all pages had all items properly recorded and self-management was considered adequate,
especially for the prescribed regimens.  Compliance was defined as reasonable when approximately 70% of
all pages were properly recorded; in this case self-management was considered reasonable but sometimes the
number of MDI puffs was too few.  Poor compliance was defined as fewer than 50% of the diary entries
complete, and the occasional failure to bring the diary to visits at the outpatient clinic, suggesting low
interest in self-management.

The degree of compliance for PEF was ranked as follows: Approximately 90% of the data recorded
properly every morming (good), approximately 70% of the data recorded (reasonable), or less than 50%
fulfillment of data recording (poor).  Poor compliance also included intolerance of the technical procedure
and inaccurate performance despite a lack of physiological problems, such as rheumnatoid arthritis or cereﬁral
vascular disease. ~ Compliance rankings were determined after close observation at the outpatient clinic for at
least three months.

Causesspnea including panic disorder, were considered to have acute exacerbation. ~ Mean times and
period (days) of hospitalization per month during the observation period (months) were studied from the
medical records in all cases.

All results are expressed as mean and 1SE.  Parenthesis indicates 1SE.  Categorical analysis using the
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chi-square test or Fisher's exact test were conducted.  Group means were compared by analysis of variance
{ANOVA) followed by a multiple comparison of means by Fisher's least-significance procedures.  All

statistical tests were two-tailed and values of p < 0.05 were considered significant.

RESULTS

A total of 225 patients diagnosed with COPD or bronchial asthma and who met the medical criteria
described above were included.  These were randomly allocated into the following two groups:  diary and
daily PEF (Group I) and diary alone (Group IT).  Five patients in Group I and eight in Group II dropped out
because of interruption in treatrnent at the outpatient clinic making follow up incomplete.  Thus, a final
total of 212 patients were studied.

Patjent profiles are summarized in Table 1.  All patients were categorized as having chronic obstructive
pulmonary disease (COPD) (n=84), COPD with asthma (COPD/BA) (n=14), or bronchial asthma (n=114).
Mean follow-up period for all cases was 41.6 months (range: 12.1-51.4) without a gender difference.  The
mean age of patients was 76.6 yr (range: 65 to 90) also with no gender or age differences observed between
Groups I (n=112) and II (n=100).  The subgroups of clinical diagnosis in Group I and II patients were as
follows:  Group I consisted of COPD (n=35; 31.3%), COPD/BA (n=10; 8.9%) and BA (n=67; 59.8%);
Group II consisted of COPD (n=49; 49%), COPD/BA (n=4; 4%) and BA (n=47; 47%).  Group Il included
more COPD patients than Group I (p<0.03). However, there was no significant difference in lung function
data or arterial blood gases between Groups 1 and I1.

Rankings of descriptions of daily peak expiatory flow rate and diary were as follows. Degree of
compliance was divided into three rankings: good, reasonable, andpoor. From the descriptions in the
diary, compliance was ranked as follows: good (69.3%), reasonable (13.2%), and poor (17.5%); PEF
recording compliance was ranked good (43.8%), reasonable (6.3%), and poor (50.0%).  Poor compliance
for both diary and PEF was significantly correlated with advancing age (Diary p<0.001 and PEF p<0.05).
Although the subjects were randomly allocated after the assessment of cogpitive function, male subjects
showed significantly better compliance in diary description (p<0.02).  This was, however, ot the case in
daily PEF recording which showed no significant difference between males and females.

Rankings in combination with diary and PEF in Group I patients were as follows.  Each combination was
classified into the following three groups: best ranking, better ranking, and poor ranking combinations.
The best ranking combination, defined as a combination of ranks good/good, good/reasonable,
reasonable/good, or reasonable/reasonable for diary and PEF, respectively, included 58.1 % of males and
38.8 % of females.  The better ranking combination, defined as a combination of good or reasonable diary
compliance and poor compliance for PEF, included similar percentages of males and females (males vs
females: 452% vs 38.8%). The poor ranking combination, defined as poor compliance for diary

description with good, rteasonable, or poor PEF compliance included larger percentages of women (males vs
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females: 4.8 % vs22.4%). Anoverall comparison among the three groups showed that females appeared
significantly in the lower ranking groups (p<0.02).

Chance of hospitalization for Group I patients, who performed both PEF and diary recording, was
significantly less compared with Group II patients who kept a diary alone.  Patients admitted at least one time
accounted for 48.2% (54 cases out of total 112 cases) of Group I patients, compared with 64.0 % (64 cases out
of total 100 cases) of Group II patients (p<0.03).  Although some cases of multiple hospitalizations were
observed for both Group [ and 11 patients, Group I showed fewer hospitalizations (Table 2).  In addition,
significantly shorter periods of hospitalization due to acute exacerbation (p<0.05) were observed in Group I
However, there was no significant difference in the number or lengths of hospitalization among the three

patient subgroups, COPD, COPD/BA or BA.

DISCUSSION

In the present study, it was tested the hypothesis that both a diary description for the self-assessment of
symptoms and daily recording of peak expiatory flow rate are useful for the better self-management of chronic
obstructive pulmonary disease and bronchial asthma, allowing an avoidance of acute exacerbation in eiderly
patients.  However, the present data show that there might be some limitations in elderly women patients or
patients of advanced age.

Medical management of asthma is only as successful as the ability of patients or their families to assume
day-to-day responsibility for self-care and compliance with the medical regimen.  Nevertheless, patient
understanding of the complexities of asthma are found to be poor, and this, coupled with inadequate
adherence to prescribed medications, is associated with poor control of asthma. A poor understanding of
asthma is also associated with inappropriate strategies for coping with worsening symptoms. ~ Reduced
awareness of moderate acute bronchoconstriction in old age has been reported {11], which may delay self-
referral during acute asthma episodes and contribute to higher asthma mortality in the elderly.

Certain problems encountered in the research design should be pointed out.  First, only patients thought
to show only mild or no cognitive impairment, corresponding to a score on the MMSE of over 20, were
enrolled in the study.  MMSE is the most commonly used score and has been extensively validated [12]. A
score of 20 or less greatly increases the chances of cognitive impairment, and a score of 26 or more greatly
decreases the chances of such impairment {13].  Intermediate values of 21 to 25 are less helpful
diagnostically [12].  Second, the three rankings for compliance in diary recording and daily measurement of
PEF were based on fulfillment of the recordings, not on the accuracy of the recordings.  We wished to
determine compliance based on the accuracy of the descriptions, however, this was not possible because of
difficulties in comparing data precisely for each individual patient. ~ Thus there may be differences between
the described ranking and the actual change in physical condition or subjective symptoms by the self-report

system.
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Third, there may be a poteritial bias concerning the classification of airflow obstruction in the elderly.  The
definition of asthma is problematic in elderly patients and the differential diagnosis between asthma and COPD
can be difficult even in the clinical setting [14]; thus problems with diagnosis have been reported in elderly
patients [14-18].  Therefore, we analyzed data by combining the following three groups, COPD, COFD
with asthma (COPD/BA), and bronchial asthma (BA).  There was no significant differences in lung
function testing or arterial biood gas data among the three diagnostic groups.  The significance of measuring
daily PEF for COPD or COPD/BA patients in terms of therapeutic usefulness remains controversial {19, 20]
and needs further study.

Despite these precautions, the results described here present several interesting findings.

It was found that age is 2 major limiting factor for compliance with both diary and PEF recording. ~ Poorer
compliance for both the diary and PEF recordings was significantly correlated with advancing age.  One
study [21] suggests that a majority of adult patients can accurately obtain peak flow readings (if 69% is
considered an acceptable level of success), but there has been no research concerning the accuracy of peak
flow readings over the long term or the accuracy of the use of peak flow meters by older adults.  Among so-
called normal and sub-normal patients, compliance was judged to be good in 69.3 % and 43.8 % for diary and
daily PEF recording, respectively.  Thus, it appears that approximately 70 % of patients with mild or no
cognitive impairment can maintain a diary based on changes in subjective symptoms, ~whereas fewer than
50 % are able to record daily PEF. It should also be noted that poor compliance in both diary description and
daily recording of PEF was significantly correlated with advancing age. ~ Previous studies indicate that during
acute exacerbations of asthma, elderly patients show less-pronounced physical abnormalities, such as pulsus
paradoxus and tachycardia, and a reduced awareness of acute bronchoconstriction [11].  Together with
these less subjective symptoms and physical signs, the present data indicate that only about half of the elderly
COPD or bronchial asthma patients involved in our study might be able to perform such self-management
maneuvers as maintaining a diary or daily PEF after proper selection for cognitive function.  All these factors
may contribute to the fact that acute attacks of asthma in elderly patients with chronic asthma may very rapidly
be fatal with elderly patients having a poorer prognosis than young patients, as described in a current review
i22].

It is interesting that females were significantly less compliant with diary recording than male patients while
PEF recordings showed no gender difference.  Previous observation showed that women are less likely than
men to display proper MDI technique [23].  Epidemiologic data indicate that women with asthma are at
slightly higher risk of death than men [14, 24].  The present results suggest that poor self-management could
also contribute to the higher risk of death in female patients.

Overall data for outcome showed that keeping a daily diary combined with PEF recording is better than
keeping a diary alone in terms of decreasing both the number and duration of hospitalizations due to acute

exacerbation.  Possible causes for the difference between the two groups are many and varied.  Patients
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who record PEF and who also keep a diary might receive longer and more detailed advice concerning self-
management by the medical staff than patients who only keep a diary, perhaps leading to better outcome on
long-term follow-up.  In this regard, the nurse advising the patients may not have been blind to the study
groups, and may have had a bias favoring patients with PEF.  If that is the case, then contributing factors
might include a difference in cognitive function between the two groups or different levels of daily living. In
the present study, mot all cases of emergency visit at the outpatients clinic were evaluated because of technical
difficulties in assessment from the medical charts.  Also it should be noted that Group I included more
COPD patients than Group L. This might raise the question of whether Group II patients might have had
more frequent exacerbations and longer admissions. ~ The present results indicate that there were no
significant differences in FEV1.0, FEVLO/FVC, FEV1.0predicted, Pa0?2 or PaCO2 between Group I and
II. However, there is no information available as to whether elderly COPD patients have a greater chance
of acute exacerbation than elderly bronchial asthma patients when they have similar lung function testing and
arterial blood gas data.  Further study is needed in this regard. ~ Finally, the combination of diary and PEF
might be more useful than PEF alone, although the present study does not prove this conclusively.

In conclusion, although age is a major limiting factor, PEF recording is a useful indicator for avoiding
hospitalizations due to acute exacerbation of COPD and/or bronchial asthma in elderly patients.  Failure to

perform PEF recording properly might have an adverse impact on asthma morbidity in women.
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LOT

Table 1 Patient profiles

Lung function test

Arterial blood gas

Category  no. of patients Age Gender Follow-up period

{months)

FEVio (L) FEV1.0/FVC(%) FEViopredict PaOz (mmHg) PaCO:z (mmHg)
(%)

COPD n=84 77807y M 64 F 20 1.11(0.07) ¥ 519 (2.6) f 53.9(3.3) 79.6 (2.8) 42.8 (1.1) 433(1.3) 3
COPD/BA n=14 75.6(27) M 13 F 1 1200017 44.8 (3.9 7 53.0(7.5) 79.8 3.8) 41.3 (1.5) 317 (4.7) §,§8
BA n=114 75.9{0.8) M 41 F 73 1.30(0.05) Y606 (1.6) T.s 61.0 (3.4) 79.7 (1.2) 40.4 (0.5) 41.6 (1.2) #¢
Total n=212 76.6 (0.5) M 118 F 94 1.22(0.04) 56.4 (1.4) 56.0 (4.7) 79.7 (1.3) 41.4 (0.5) 41.6 (0.9

Geometric mean and 1SE are shown. Parenthesis indicates 1SE.

+*

p<0.03 for the comparison between groups.
p<0.005 for the comparison between groups.
p<0.005 for the comparison between groups.

o A —+

p<0.002 for the comparison between groups.
§§  p<0.005 for the comparison between groups.

Definition of abbreviations: COPD=chronic obstructive pulmonary discase

COPD/BA-=chronic obstructive pulmonary disease with asthma

BA-=bronchial asthma
M=male, F=female



Table 2 Outcome in Group I and Group II patients (Mean = 1SE)

Group I Group 11 p-value
e 0.027£0.047 0.03410.034
Number of hospitalizations o0 5,000-0.216) (range: 0.000-0.140) NS
Period of hospitalization 0.880£1.421 1.344+1.825 <0.05
(days) (range: 0.000-8.981) (range: 0.000-12.436) =t

Group I=dairy plus peak flow meter,  Group Il=dairy alone.
Number of hospitalizations=number of hospitalizations during the observation period (months) .
Period of hospitalization=number of days hospitalized during the observation period (months) .

NS= not significant.
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