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Factor Associated with Injury Related to Home Mechanical Ventilation
in General Ward Patients: A Retrospective Study
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Purpose: This study aims to describe the characteristics of safety incidents and factors associated with injury for
patients with Home Mechanical Ventilation (HMV) at the hospital. Methods: This is a retrospective study. Data were
collected from the work log of respiratory home care nurses and the patients’ electronic medical records were
investigated. In order to compare group differences, independent t-test and x” test were used. Associated factors
with injury development were identified by generalized mixed modeling analysis controlling for age and gender.
Results: A total of 304 patients on HMV were included in this study, among which 129 (42.4%) experienced 352
HMV-related incidents. Mean frequency of incidents for each patient was 5.11%3.98, ranged from 1 to 15 times.
In 19.0% of the incidents, injury was developed. Types of incident and persons involved in the incidents were
significantly associated with the patient's injury. In the case of the safety incidents, patient’s injury was significantly
higher in accidents caused by respiratory circuit problems compared to those caused by problems with the ventilator
operation by the medical staff (coefficient=1.25, p=.020). In addition, in the case of those involved in the safety
incidents, patient’s injury was significantly higher in the accident caused by the patient family members or caregivers
than that caused by the medical personnel (coefficient=1.25, p=.019). Condlusion: In order to minimize injury
caused by incidents in patients with HMV, hospitals need to provide systemic education to their medical staff and
caregivers to enhance awareness of the importance of reporting and safety management.
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304 patients
Incident No-Incident
129 patients 175 patients
352 incident cases
Injury No-Injury
67 cases 285 cases

Figure 1. Number of patients, incidents, and injury cases.
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Table 1. Patients' Characteristics in Incident Group and No-Incident Group (N=304)
Incident group No-incident group
Characteristics Categories (n=129) (n=175) x? p
n (%) or M£SD n (%) or M£SD

Gender M 78 (60.5) 108 (61.7) 0.05 .825
F 51 (39.5) 67 (38.3)

Age (yr) 63.9115.1 64.61£14.5 -0.41 .686
20~59 40 (31.0) 54 (30.9) 0.33 .954
60~69 38 (29.5) 47 (26.9)
70~79 35 (27.1) 50 (28.6)
>80 16 (12.4) 24 (13.6)

Department Post-surgery 25 19.4) 18 (10.3) 17.55 .004
Pulmonology 3 (25.6) 65 (37.1)
Hemato-oncology 14 10.9) 29 (16.6)
Cardiology 23 (17.8) 17 (9.7)
Neurology 30 23 3) 31 (17.7)
Others 15 (8.6)

Incident frequency (Range: 1~15) 511+3.98 N/A N/A N/A

Injury* Yes 67 (19.0) N/A N/A N/A
No 285 (81.0) N/A N/A N/A

*n=352 cases; N/ A=not applicable.
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Table 2. Incidents Characteristics in the Injury Group and No-Injury Group (N=352)
Injury group No- Injury group
Characteristics Categories (n=67) (n=285) x?ort P
n (%) or M=SD n (%) or M+SD

Ward Respiratory ward 35(52.2) 180 (63.2) 2.72 099
Non-respiratory ward 32 (47.8) 105 (36.8)

Method Invasive 61 (91.0) 274 (96.1) 3.06 .080
Noninvasive 6 (9.0) 11 (3.9)

Department Post-surgery 9(13.4) 73 (25.6) 10.77 .056
Pulmonology 26 (38.8) 81 (28.4)
Hemato-oncology 5(7.5) 23 (8.1)
Cardiology 13 (19.4) 32(11.2)
Neurology 10 (14.9) 66 (23.2)
Others 4 (6.0) 10 (3.5)

Day of the week Weekdays 41 (61.2) 206 (72.3) 3.19 074
Weekend 26 (38.8) 79 (27.7)

Shift Day 21 (31.3) 103 (36.1) 1.65 438
Evening 34 (50.8) 147 (51.6)
Night 12 (17.9) 35(12.3)

Incident type* Inappropriate operation 15 (22.4) 100 (35.1) 35.49 <.001
Gas supply problem 12 (17.9) 36 (12.6)
Power source problem 3 (4.5) 77 (27.0)
Ventilator malfunction 0(0.0) 4(14)
Circuit problem 29 (43.3) 49 (17.2)
Others (Humidity, tube problem) 8 (11.9) 19 (6.7)

Person related to Healthcare provider 26 (38.8) 192 (67.4) 22.05 <.001

incident Caregiver/family 15 (22.4) 22(7.7)

Other (unknown, patient) 26 (38.8) 71 (24.9)

Mental status Alert 47 (70.1) 181 (63.5) 2.03 917
Not alert 20 (29.9) 104 (36.5)

Ventilator application period (day) 62.73184.29 73.04+106.98 0.74 462

*Fisher's exact test.

Table 3. Degree of Injury of Patients with Incidents (N=352)

Degree of injury n (%)
Level 0 285 (81.0)
Level 1 51 (14.5)
Level 2 16 (4.5)
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Table 4. Factors Associated with Injury after Incidents by Generalized Mixed Modelling Analysis (N=352)
Variables Categories Coef. (SE) z [4
Ward (ref: Respiratory ward) Non-respiratory ward 0.50 (0.42) 1.18 .239
Ventilator method (ref: Invasive) Non-invasive method 1.03 (0.70) 147 142
Department (ref: Post surgery) Pulmonology 0.57 (0.61) 0.93 .350
Hemato-oncology 0.32 (0.77) 042 .671
Cardiology 1.07 (0.72) 1.49 136
Neurology 0.13 (0.72) 0.19 .850
Others 1.52 (0.95) 1.59 111
Shift (ref: Day) Evening 0.20 (0.37) 0.55 .585
Night -0.07 (0.59) -0.12 .902
Incident type (ref: Inappropriate Gas supply problem 0.98 (0.53) 1.84 .066
operation) Power source problem -0.32 (0.70) -1.88 .060
Ventilator malfunction -17.3 (6,501.04) -0.00 .998
Circuit problem 1.25 (0.54) 2.33 .020
Others (Humidity, tube problem) 1.12 (0.63) 1.81 .071
Person related to incident Caregiver/family 1.25 (0.53) 2.34 .019
(ref: Healthcare provide) Others (unknown, patient) 0.13 (0.49) 0.27 .787
Mental status (ref: Alert) Not alert 0.58 (0.40) 1.44 149
Application period 0.00 (0.00) 0.12 .907
Note: Age, sex adjusted; Wald chi square=33.85 (p=.006); AIC=324.61
Ref=reference; Coef=coefficient.
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