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H-J:1~3 H-J:4~5

Time  Speed Slope  Speed Slope
(min) (km/h) (%) (km/h) (%)

1 1 0 1 0
2 2 0 1.5 0
3 3 0 2 0
4 3 4 2.5 0
5 3 8 3 0
6 4 8 3 4
7 4 12 3 8
8 S 12 - -

Fig. 1 Protocol for Incremental exercise test
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Number 23
(2person under Home Oxygen Therapy)

Emphysema 13
Intersitial Pneumonia 2
Lung carcinoma 2
Bronchial Asthma 2
Pulmonary embolism 1
Others 2
Male:Female 16: 6
Age(mean) 62.7115.1 ys
Weight(mean) 52.5+10.5 kg
FEV1i0%(mean) 1.58 1 0.85 liter
% FEV10 (mean) 67.8+34.2 %

Fig. 2 Patients' profile
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Fig. 3 Relationship between Treadmill exercise test
data and Activetracer data
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Fig. 4 Relationship between 10min. Walk
Distance test data and Activetracer data
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Fig. 5 Relationship between 10min. Walk Distance
test data and Treadmill exercise test data
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Comprehensive Pulmonary Rehabilitation:
Perspectives in Japan

Kozui Kida, MD, PhD

Director of Pulmonary Division, Tokyo Metropolitan Geriatric Hospital, Tokyo, Japan.
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In 1995, both the American Thoracic Society and the European Respiratory Society published a
statement dealing with standards for the diagnosis and care of patients with chronic obstructive
pulmonary disease {(COPD) [1,2].  Many of the case components used in pulmonary rehabilitation
programs (PRP) were discussed in these statements.  Characteristics of PRP determined by a
national survey in the United States were reported in 1988 [3] and re-survey data were reported in
1995 [4].  The data indicated that there are marked variations in the structure of PRP among
institutioﬁs responding to the surveys [3,4].  On the other hand, in Japan the concept of
pulmonary rehabilitation has a history of only a few decades and the major disease target has been
primary lung tuberculosis and its sequelae [5].  Physiotherapy, including postural drainage,
breathing retraining, or exercise training, is prescribed most frequently, and a physiotherapist
joins the PRP team in many cases [5]. It seems that a comprehensive approach with a well-

organized and tailored program administrated by a medical team is uncommon in Japan [6].

CHARACTERISTICS OF CHRONIC OBSTRUCTIVE FULMONARY DISEASE IN
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JAPAN

There are two reasons that the pathophysiology of COPD patients in Japan might differ from that
in other countries, especially data from North America [7].  First, COPD patients in Japan tend
to be older than in North America where the peak prevalence is observed in the sixth decade [8].
According to a 1998 government report [9], the prevalence of COPD is estimated at only 14.3 per
100,000 in men and 2.4 per 100,000 in women in the sixth decade, and then sharply increases in
the seventh decade to 97.5 and 18.7 per 100,000 men and women, respectively.  The prevalence
continues to rise for both men and women with advancing age [9].  The greater prevalence of
emphysema in a much older age group in Japan than in North America might lead to the inclusion of
large numbers of patients showing a deterioration in their activity of daily living or the frail elderly.
This may be the Teason that the major limiting factor "lack of basic physical strength” is 0 common
(47.7%) among Japanese patients in PRP [10].  This might be due to the relative lack of nursing
homes and the provision of very low cost medical care for the elderly. ~ Thus many private
hospitals become de facto long-term care facilities [11].

Second, pathologically determined emphysema was found to be frequently complicated by
primary tuberculosis and its sequelae in an autopsy series of approximately 4,000 cases, 29.6% in
men and 16.0 % in women [12], suggesting that restrictive ventilatory disorders are superimposed
on airflow obstruction by emphysema.  These possible dissimilarities in both the pathophysiology
and age distribution of the patient population in Japan as compared with North America and Europe

may contribute to several specific problems for PRP in Japan (19).

SURVEY OF PULMONARY REHABILITATION PROGRAMS IN TOKYO

We report the results of a survey of PRP in North America and Europe and provide the first
report of the results of a survey of PRP in Tokyo [10].

PRP were available at 56% of hospitals in North America and 74% in Europe, but at only 20%
of hospitals in Tokyo.  Most PRP were conducted in an outpatient setting in North America (98%),
whereas both outpatient and inpatient programs were adopted in Europe (55% inpatient and 65%
outpatient).  The types of lung disease referred to PRP were mainly COPD in both North America
and Europe, although these accounted for only 34% of referrals in Tokyo; however, referrals
for primary tuberculosis sequelae (p=0.028) and bronchiectasis (p=0.021) were more common in
Europe, similar to the situation in Tokyo.

The following PRP items were available at significantly higher rates in North America than in
Europe (Table 1): family education, psychological support, nutritional instruction, treadmill,
ergobicycle, walking training, and increasing the activity of daily living; most of these items

were unavailable in Tokyo.  From these data, ~ we conclude that PRP in North America are more
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multi-dimensionally oriented.  Target diseases differ among North America, FEurope, and
Tokyo, however.  PRP in Tokyo differed from those in either North America or Europe and were
poorly programmed.  Problems arising in PRP in the three regions include lack of manpower and

insufficient reimbursement.

PERSPECTIVES IN JAPAN

These possible dissimilarities in both the pathophysiology and age distribution of the patient
population in Japan from those in North America and Europe may contribute to several specific
problems with PRP in Japan [13] (Table 2).

First, the high prevalence of poorly motivated patients (79.5%) is a major problem for PRP in
the Tokyo district.  One reason is that a proper assessment system or selection method for patients
referred to PRP is lacking.  An initial assessment for PRP is essential and indicated as an
important factor [14] for enhancing program effectiveness, leading to time savings and cost-
effectiveness.

In particular, an assessment of cognition is needed for patients of advanced age.  Mini-mental
state examination is the most commonly used method and has been extensive validated [15].
Another possible reason for poorly motivated patients is insufficient information about the long term
effects of PRP.  This is likely due to inadequate education of the PRP staff about comprehensive
pulmonary rehabilitation programs.

Second, PRP in the Tokyo district remain mostly directed only to oxygen therapy (84.2%),
although long-term oxygen therapy is a universal component of PRP [16-18].  The prevalence of
other components of most comprehensive pulmonary rehabilitation programs remains low (Table 1)
compared with North America and Europe [10].  To carry out the systematic and comprehensive
programs typical in North America or Europe, a qualificd and specialized medical staff is essential,
a component still lacking in Japan. A system for registering respiratory therapists began only in
1996; however, this registry is still considered insufficient because candidates are selected only
by a written examination among general nurses, physiotherapists, and clinical engineers working
in a clinical field, not those specializing in respiratory therapy.  For a proper program together
with a specialized medical team, it is expected that improvements in items to increase exercise
tolerance and self-management, increase éompliance concerning medication and medical
equipment, such as oxygen use, and to further an understanding of the disease condition, even
in frail elderly patients, are necessary [19]

Third, it is interesting to see that the problems that arise in PRP are similar to those in North
America and Europe {10] despite the differences in socioeconomical background, medical service,

and medical insurance among countries {20]; manpower (71.1%), charges and reimbursement
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(51.1%), staff education (46.7%), and time consumption (44.4%) were problems for hospitals.
The reimbursement for pulmonaty rehabilitation appears to be inadequately low, because the
recent medical insurance system in Japan [20] provides reimbursement for pulmonary rehabilitation
at a rate of only about 35% that provided for cardiac rehabilitation.  Further, pulmonary
rchabilitation is not specialized, and is categorized together with rehabilitation for cerebrovascular
disorders or bone fractures [20].

In summary,  pulmonary rehabilitation in Japan remains undeveloped and reflects the greater
prevalence of lung tuberculosis and its sequelae.  Pulmonary rehabilitation has not targeted COPD
as it has in North America; however, the prevalence of COPD in Japan will increase sharply
because of higher smoking rates.  Thus, pulmonary rehabilitation needs to advance in
comprehensive and multidimensional aspects with a team approach.  From this view point,
proper reimbursement will be essential to maintain qualified comprehensive pulmonary

rehabilitation in future.
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Table 1 Comparison of pulmonary rehabilitation program content in North America, Europe, and Tokyo.

North America North America Europe

Content item NorE}rliina)eﬁca g‘;ggg; (E:%g) Vs Vs Vs
Europe Tokyo Tokyo
Ei‘;ﬁg’;ﬁ;ﬁeam 98 % 86 % 20 % p<0.05 p<0.0001 p<0.0001
Medication 92 90 20 NS p<0.0001 p<0.0001
Breathing retraining 90 80 47 NS p<0.0001 p<0.0001
Oxygen 86 78 84 NS NS NS
Walking 86 61 39 p<0.005 p<0.0001 <(.005
ADLs 84 28 20 p=0.000 p<0.0001 NS
Nutrition 84 55 36 p<0.005 p<0.0001 <0.05
Upper & Lower 82 61 24 p<0.05 p<0.0001 p<0.0001
extremity exercise
Relaxation 78 65 13 NS p<0.0001 p<0.0001
Psychosocial support 78 59 1 p<0.05 p<0.0001 p<0.0001
Family education 76 33 20 p=0.000 p<0.0001 <0.05
Pulmonary hygiene 74 59 42 NS p<0.0001 <0.05
Bicycle ergometer 72 45 6 p<0.01 p<0.0001 p<0.0001
Smoking cessation 70 69 66 NS NS NS
Treadmill 68 33 6 p<0.01 p<0.0001 p<0.0001
Respiratory muscle training 58 49 47 NS NS NS

(Adapted from Kida K, et al. Pulmonary rehabilitation program survey in North America, Europe, and Tokyo. J Cardiopuimo Rehab 1998;
18: 301.
Abbreviations: NS=not significant. ADL=activity of daily living.



Table 2 Problems for hospitals with pulmonary rehabilitation programs in Tokyo.

Item Percent of total
in questionnaire (total number=45)
Manpower 71 %
Reimbursement 51
Staff education 47
Equipment 44
Time availability _ 44
Techniques 36
Continuity 36
Lack of education materials 22
Lack of acceptance by hospital 16
Lack of acceptance by other staff 11

(Adapted from Kida K. et al.  Pulmonary rehabilitation program survey in North America,
Europe, and Tokyo. J Cardiopulmo Rehab 1998; 18: 301).
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