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Table 1 The transition of home-ventilated patients over the past five years
FY2008 FY2009 FY2010 FY2011 FY2012
Number of home-ventilated patients 217 233 280 311
(Underlying diseases)
Nervous system diseases 85 89 87 87
Respiratory diseases 132 144 150 166
Circulatory diseases 0 0 43 58
(Mechanical ventilators-type)
Tracheostomy 84 82 82 87
NPPV 133 151 198 224
Table 2 The situation of home-ventilated patients
Number of home-ventilated patients 354

Underlying diseases

90 (254%)
144 (40.7%)
120 (33.9%)

Nervous system diseases
Respiratory diseases
Circulatory diseases

Mechanical ventilators-type Tracheostomy 85 (24.0%)
NPPV 269 (76.0%)
Region Murayama 167 (472%)
Mogami 21 (59%)
Okitama 43 (12.1%)
Shonai 123 (34.7%)
Sex Male 225 (63.6%)
Female 129 (364%)
Age Under 15 years old 34 (96%

16 ~ 30 years old
31 ~ 45 years old
46 ~ 60 years old
61 ~ 75 years old
Over 76 years old

)
5 (14%)
5 (14%)
80 (226%)
166 (46.9%)
64 (181%)

Ventilation duration

Less than 24 hours 259 (732%)

24 hours 95 (26.8%)
Mode CMV 23 (91%)
SIMV 25 (98%)
PSV 36 (14.2%)
S/T 69 (27.2%)
ASV 101 (39.8%)
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Table 3 The status of implementation of regular attendance to the hospital, visiting medical
examination, making house calls and 24 hour emergency service

The reply from facilities : 45

Visiting medical examination, Making house calls Yes 20 (444%)
No 25 (55.6%)
Number of doctors 1 11 (55.0%)
2 3 (15.0%)
3 4 (20.0%)
4 1 (50%)
5 1 (50%)
24 hour emergency service Yes 7 (35.0%)
No 13 (65.0%)
The reply from patients and their families : 96
The number of regular attendances to the hospital in a month 1 63 (84.0%)
2 12 (16.0%)
Transportation Private car 47 (62.7%)
Care taxi 25 (33.3%)
Other 3 (40%)
The number of visiting medical examinations by doctors in a month 1 6 (31.6%)
2 6 (31.6%)
3 1 (53%)
4 4 (21.1%)
Over 5 2 (106%)
The number of visiting medical examinations by nurses in a month 1~5 10 (345%)
6~ 10 7 (24.1%)
11~ 20 5 (17.2%)
21 ~ 30 4 (138%)
Over 31 3 (10.3%)
Making house calls Yes 10 (104%)
No 86 (89.6%)
The number of house calls made in a year 1~5 8 (80.0%)
6~ 10 1 (10.0%)
Over 11 1 (10.0%)
Time of arrival at the scene 15 min 3 (30.0%)
16 ~ 30 min 3 (30.0%)
31 ~ 60 min 1 (100%)
Over 60 min 3 (30.0%)
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Table 4 The healthcare technology management of home mechanical ventilators

The reply from facilities : 45

Clinical engineers Yes 25 (55.6%)
No 20 (44.4%)
HMYV selector Doctors 33 (635%)
Clinical engineers 10 (19.2%)
Manufacturers 6 (11.5%)
Others 3 (58%)
Reasons for selecting Familiarity 32 (478%)
Size 12 (179%)
Silent 4 (60%)
Price 9 (134%)
Performance 10 (149%)
Supply system Rental 35 (94.6%)
Lease 1 (27%)
Hospital equipment 1 (27%)
Life cycle Has been determined 3 (83%)
Has not been determined 33 (91.7%)
Inspector Doctors 5 (85%)
Nurses 3 (51%)

Clinical engineers 9 (153%)

Manufacturers 42 (712%)
Inspection period (month) One month 11 (234%)
Three months 8 (17.0%)
Six months 10 (21.3%)
Twelve months 9 (191%)
When troubles occur 9 (191%)
Ventilator breathing circuit replaced by : Doctors 8 (250%)
Nurses 7 (219%)
Clinical engineers 8 (25.0%)
Manufacturers 4 (125%)
Patients 5 (156%)
Ventilator breathing circuit replacement frequency (months) One month 18 (45.0%)
Three months 2 (50%)
Six months 6 (15.0%)
Twelve months 2 (50%)

When troubles occur 12 (30.0%)
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Table 5 Problems related to home mechanical ventilators

The reply from facilities : 45

Trouble experienced Yes 30 (66.7%)
No 7 (156%)

Unknown 8 (17.8%)

YES : 30 facilities

Hospitals that have clinical engineers who maintain home mechanical ventilators. 8 (267%)

NO : 7 facilities

Hospitals that have clinical engineers who maintain home mechanical ventilators. 1 (14.3%)

UNKNOWN : 8 facilities

Hospitals that have clinical engineers who maintain home mechanical ventilators. 0 (00%)

Abnormal event contents
(Multiple answers possible)

Hospitals that have clinical engineers who
maintain home mechanical ventilators : 9

Hospitals that have clinical engineers who do not
maintain home mechanical ventilators : 36

Ventilation stop 0 (00%) 3 (83%)
Malfunction 0 (00%) 1 (28%)
Abnormal sound 1 (11.1%) 1 (28%)
Electronic humidifier : Failure 1 (11.1%) 1 (28%)
Alarm : Failure 1 (11.1%) 3 (83%)
Ventilator breathing circuit : Tube breakage 5 (556%) 3 (83%)
Ventilator breathing circuit : Connection failure 6 (66.7%) 4 (11.1%)
Others : Battery failure 2 (222%) 0 (0.0%)
: Unknown 0 (00%) 8 (222%)
Table 6 Problems related to home mechanical ventilators
The reply from patients and their families : 96
Trouble experienced Yes 59 (61.5%)
No 37 (385%)

Abnormal event contents

who maintain home mechanical

(Multiple answers possible)

ventilators : 35

Hospitals that have clinical engineers  Hospitals that have clinical engineers

who do not maintain home mechanical Unknown : 21
ventilators : 40

Ventilation stop 2 (57%)
Malfunction 2 (57%)
Abnormal sound 2 (B7%)
Electronic humidifier : Failure 10 (28.6%)
Alarm : Failure 6 (171%)

20 (57.1%)
Ventilator breathing circuit : Connection failure 15 (42.9%)
Endotracheal tubes 3 (86%)
Others 2 (57%)

Ventilator breathing circuit : Tube breakage

10 (25.0%) 13 (61.9%)

5 (125%) 2 (95%)
5 (125%) 5 (238%)
8 (20.0%) 8 (381%)
26 (65.0%) 19 (904%)
10 (25.0%) 10 (47.6%)
5 (125%) (00%)
3 (75%) 4 (19.0%)
5 (125%) 3 (14.3%)
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Abstract

medical care through specialist teams is essential.

The aim of this study was to clarify the current status of home respiratory therapy using home mechanical
ventilators in Yamagata Prefecture based on the home-ventilated patients survey. The results showed unique
features of the home respiratory therapy such as : 1. The number of home-ventilated patients has increased year
by year. 2. The share of elderly patients is large. 3. The share of patients with chronic respiratory disease is
large. 4. Noninvasive positive pressure ventilation is main stream. 5. There aren’t any hospitals that have clinical
engineers who are maintaining home mechanical ventilators. Heavy burden, lack of manpower and lack of coor-
dination has been pointed out as a problem for visiting examinations, and the making of house calls. There were
many problems related to home mechanical ventilators, and patients had feelings of anxiety and distress during
home mechanical ventilation. Reconstruction of the healthcare technology management of home mechanical ven-
tilators by clinical engineers, establishment of an integrated community care system, and promotion of home
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