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ABSTRACT
BACKGROUND: In patients with cervical spinal cord injuries, weaning from mechanical ventilation is par-
ticularly challenging and often takes longer compared to other groups of patients. To respond to this issue,
the research team developed ventilator weaning guidelines that have been specifically designed for patients
with cervical spinal cord injuries, which have been implemented since 2022.
Objective: To study the outcomes related to the implementation of the ventilator weaning guidelines with
patients with cervical spinal cord injuries in terms of the following: 1) the patient outcomes, which consist of
the initiation time of ventilator weaning, as well as the duration of the weaning process before and after the
implementation of the guideline; and 2) the nursing outcomes, which consist of the challenges when facing
nursing practice-related problems and the degree of happiness that was experienced by the nurses based
on the PERMA model, before and after the implementation of the weaning guidelines for patients with
cervical spinal cord injuries.
Methods: This quasi-experimental study compared ventilator weaning outcomes in patients with cervical
spinal cord injuries at the levels of C3—C5 with the injury severity classified as Grades C-E. All the patients
had been able to be successfully weaned from the ventilator after passing the spinal shock phase. The
comparison group consisted of patients, who had been treated according to the pre-guideline implementa-
tion, while the experimental group consisted of those treated after the implementation of the weaning guide-
lines had commenced during the period from January 2022 to May 2024. Moreover, each group was
composed of 19 patients. Furthermore, the study collected opinions and compared the work-related
challenges and the degree of job satisfaction from 13 registered nurses, who had experience in caring for
these types of patients both before and after the implementation of the guidelines. The data was collected
using a structured data recording form and a questionnaire that had been validated by experts. Statistical
analyses consisted of frequencies, percentages, medians, Fisher's Exact Test, the Mann-Whitney U Test,
and the Wilcoxon signed-rank.
Results: Implementation of the guidelines had significantly led to earlier initiations of the ventilator weaning
process (p=0.006), had shortened the overall weaning duration (p=0.005), had significantly reduced the
challenges that were faced by the professional nurses (p=0.001), and had increased the degree of happiness
that the nurses experienced at work based on the PERMA model (p=0.001).
Conclusion: The developed ventilator weaning guidelines for patients with cervical spinal cord injuries can
result in earlier and more efficient weaning from mechanical ventilation. Furthermore, they have a positive
impact on healthcare staff members by reducing operational problems and increasing job satisfaction.

Keywords: practice guideline, ventilator weaning, cervical spinal cord, outcome assessment
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Table 1 Descriptive Characteristics of Patients

Comparison group (n=19)

Experimental group (n=19)

General data ¥X?  p-value
n (%) n (%)
Sex 1.00 0.50
Male 17 (89.5) 16 (84.2)
Female 2 (10.5) 3 (15.8)
Age (years)
<60 15 (78.9) 16 (84.2) 1.00 0.50
>60 4 (21.1) 3(15.8)
Education
Uneducated/foreigner 2 (10.5) 3 (15.8) 1.00 0.50
Educated 17 (89.5) 16 (84.2)
Causes of spinal cord injury 1.00 0.50
Traffic accident 8 (42.1) 9 (47.4)
Falling from height & others 11 (57.9) 10 (52.6)
Severity of spinal cord injury 1.00 0.50
ASIA Scale=C 17 (89.5) 16 (84.2)
ASIA Scale=D 2 (10.5) 3(15.8)
Co-morbidities 0.45 0.24
Yes 6 (31.6) 3(15.8)
No 13 (68.4) 16 (84.2)
Treatment 1.00 0.67
Surgery 16 (84.2) 16 (84.2)
No surgery 3 (15.8) 3 (15.8)
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Unit Tsangnunanszdning watasnanuazndsldumw
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ﬂ@jmﬂ%ﬂmﬁuuﬁ@hﬁﬁﬂg’mﬁ 9 11 IQR 17 11 8%
mjwﬂﬂaadﬁ@hﬁﬁﬂgwuﬁ 2 7% 1QR 1 7% uaz
ES(r)=High (Table 2) LEAIINITBE I BURELAS04
H1owulandanun1az spinal shock 18INGUNARES
%y'uﬂ’;iwaumjuLﬂ%ﬂmﬁﬂuaﬂwﬁﬁyéwﬁzyaﬁa
(p=0.006)

Table 2 Duration from Spinal Shock Resolution to Weaning Initiation in Patients with CSI

Comparison group (n=19) Experimental group (n=19) p-value
ES(r)*
Median IQR (Q1-Q3) Median IQR (Q1-Q3) (1-tailed)
Time to initiate 9 17 2 1 -2.86 0.006 0.66

weaning (Days)
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Table 3 Duration Required for Successful Ventilator Weaning in Patients with CSI

Comparison group (n=19) Experimental group (n=19) p-value .
Median IQR (Q1-Q3) Median IQR (Q1-Q3) z (1-tailed) ESt)
Time to successful 19 58 4 0 -2.90 0.005 0.66
weaning (Days)
*ES=effect size for Mann-Whitney U Test fla r=2/yN (r=0.1 Low, r=0.3 Moderate, r=0.5 High)
daufi 3 wadansuaguficen o eldlunisinnsaniimsydnislifinmels

Tymnsufidenuvesneivialunnwsin  aslding suszozndmeuaioss woilywnslid
AawlFuwanlfiiay Sendisegui 4.8 1QR 0.5 uaznis uwuan1w mmagjﬂqwé‘mmm%‘aw e
lfuwad §iife findisoguil 1.01GR 0.6 ES()=High  Tasiumsnivluifintestromealamelu 48 $lus
(Table 4) lagwuhilgmmsuianswenoians 3 warms lifuuuiuiindayadienainm a3
282 AAMIDLNNRDEAYNNEDE (p=0.001) fiB szt Frpwale
Aaungiaiasey wuilrgmmi?lﬂﬂﬁ’mLﬁawmsl.aﬂ,ﬁ gauanugulunsl jodauvesneuiay
udaussndaiuszoe spinal shock N13&asIfiy  Tuias PERMA wudienltuwaUiay Sadsagin
snanalumstaioneniaias mafiuwnlsnfueny 7 2.8 1R 0.9 uazwastuuUgidy ﬁ@i’]ﬁﬁ{]i’]u'ﬁl
wiaw wazmatufinuuudssdinanunianfiesng 4.8 1QR 0.2 waz ES(r)=High (Table 4) u&ayin
m‘%aaﬁhﬂmﬂslﬁms_m@ial,ﬁamﬂfm THTIERINNEN wmmaﬁmmqﬂumiﬂﬁﬁamumﬂuma PERMA
Lage wuiltymvlaiﬁLLuuﬂﬁzLﬁu;jﬂmﬁi’mﬂm‘ﬂu mnc‘ﬁuagmﬁﬂfgﬁqﬁrg (p=0.001)

NUIANY LLazmiﬁuﬁﬂ“ﬁagaﬁzwj’]mahm‘%'aw fida
Table 4 Comparison of Nurses’ Challenges and Happiness Before and After Implementing a Ventilator Weaning Guideline
for Patients with CSI

Before (n=13) After (n=13) p-value
Item 4 ES(r)*
Median 1IQR (Q1-Q3) Median IQR (Q1-Q3) (2-tailed)
Nurses’challenges
1. Pre-weaning phase 4.8 0.5 1.0 0.5 -3.19 0.001 0.88
1.1 Respiratory muscles training after 5.0 0.0 2.0 0.5 -3.31 0.001
spinal shock
1.2 Multidisciplinary team to help 50 0.5 2.0 0.5 -3.17 0.002
wean off the ventilator
1.3 Weaning readiness assessment 4.0 1.0 2.0 1.0 -3.24 0.001
1.4 Daily of ventilator readiness 5.0 0.5 1.0 0.5 -3.27 0.001
assessment recording
2. Weaning phase 5.0 1.0 1.0 0.5 -3.24 0.001 0.90
2.1 Organized patient assessment 5.0 1.0 2.0 0.5 -3.27 0.001

during weaning into categories
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Table 4 Comparison of Nurses’ Challenges and Happiness Before and After Implementing a Ventilator Weaning Guideline

for Patients with CSI (continue)

Before (n=13) After (n=13) p-value
Item ES(r)*
Median 1IQR (Q1-Q3) Median IQR (Q1-Q3) (2-tailed)
2.2. Continuous documentation 5.0 1.0 2.0 1.0 -3.24 0.001
recording used for decision-making
3. Post-weaning phase 5.0 1.0 1.0 0 -3.24 0.001 0.90
3.1 Nursing practice guideline to 5.0 1.0 2.0 0.5 -3.27 0.001
prevent re-intubation within 48 hrs.
3.2 Post-weaning patient record form 5.0 1.0 1.0 0 -3.19  0.001
available
4.8 0.5 1.0 0.6 -3.19  0.001 0.88
Nurses’happiness: PERMA
1. Positive Emotion 3.0 2.5 5.0 0.0 -2.84 0.004 0.79
2. Engagement 2.0 1.0 5.0 0.5 -3.20 0.001 0.89
3. Relationship 2.0 1.0 4.5 1.0 -3.19  0.001 0.88
4. Meaning 3.0 25 5.0 0 -2.95  0.003 0.82
5. Accomplishment 3.0 1.0 5.0 0 -3.19 0.001 0.88
2.8 0.9 4.8 0.2 -3.18  0.001 0.88

*ES=effect size for Wilcoxon signed-rank fia r=2/yN (r=0.1 Low, r=0.3 Moderate, r=0.5 High)
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