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Background: Optimizing patient outcomes and reducing complications require constant monitoring and effective collaboration among critical care pro-
fessionals. The aim of the present study was to describe the perceptions of physician directors, respiratory therapist managers and nurse managers regard-
ing the key roles, responsibilities and clinical decision-making related to mechanical ventilation and weaning in adult Intensive Care Units (ICUs) in the
Kingdom of Saudi Arabia (KSA).

Methods: A multi-centre, cross-sectional self-administered survey was sent to physician directors, respiratory therapist managers and nurse managers of 39
adult ICUs at governmental tertiary referral hospitals in 13 administrative regions of the KSA. The participants were advised to discuss the survey with
the frontline bedside staff to gather feedback from the physicians, respiratory therapists and nurses themselves on key mechanical ventilation and weaning
decisions in their units. We performed T-test and non-parametric Mann-Whitney U tests to test the physicians, respiratory therapists, and nurses’ auton-
omy and influence scores, collaborative or single decisions among the professionals. Moreover, logistic regressions were performed to examine organiza-
tional variables associated with collaborative decision-making.

Results: The response rate was 67% (14/21) from physician directors, 84% (22/26) from respiratory therapist managers and 37% (11,/30) from nurse
managers. Physician directors and respiratory therapist managers agreed to collaborate significantly in most of the key decisions with limited nurses’
involvement (P<0.01). We also found that physician directors were perceived to have greater autonomy and influence in ventilation and waning deci-
sion-making with a mean of 8.29 (SD+1.49), and 8.50 (SD+1.40), respectively.

Conclusion: The key decision-making was implemented mainly by physicians and respiratory therapists in collaboration. Nurses had limited involvement.
Physician directors perceived higher autonomy and influence in ventilatory and weaning decision-making than respiratory therapist managers and nurse
managers. A critical care unit’s capacity to deliver effective and safe patient care may be improved by increasing nurses’ participation and acknowledging
the role of respiratory therapists in clinical decision-making regarding mechanical ventilation and weaning.
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INTRODUCTION

Mechanical ventilation can be lifesaving but is associated with complica-
tions [1-3]. Thus, promptly weaning patients from the ventilator is piv-
otal in reducing the risk of adverse events [4,5]. Multi-disciplinary
teamwork is vital to successful mechanical ventilation management and
prompt weaning [6]. Effective collaboration among critical care profes-
sionals can be achieved through consistent, open, comprehensive com-
munication and shared team goals [7,8]. This model ensures patient
safety, minimizes adverse events and subsequently improves the quality
of care and patient outcomes [8]. Ineffective team working leads to clini-
cal decisions that are delayed, inconsistent or fragmented [9].

However, multi-disciplinary teams within Intensive Care Units (ICU)
vary in the distribution of responsibilities, roles and skills among differ-
ent professional groups. This variation is not just at the international
level but even between individual ICUs within the same geographical
region [10]. This variation can be attributed to many factors, including
organizational structure, economic factors, cultural differences, various
interprofessional skills/backgrounds and socio-political factors [11-13].
For example, in North America, studies on ventilation and weaning
describe the role of respiratory therapists in mechanical ventilation-re-
lated clinical decision-making [14]. In contrast, in Europe, critical care
nurses are the professional group responsible for these decisions [15].
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In the Kingdom of Saudi Arabia (KSA) the role of respiratory thera-
pists shares similarities with the North American model [16]. The develop-
ment of the respiratory therapy profession in KSA can be traced back to
1975 in Riyadh [17]. In 2002, the Saudi Commission for Health Specialists
formally recognized the respiratory therapy profession by establishing the
Respiratory Care Scientific Committee [16]. Today, respiratory therapists
play a significant role in mechanical ventilation management and weaning
in ICUs as a core responsibility of their daily routine in critical care [18].

The literature lacks empirical evidence related to the roles and
responsibilities with regards to ventilation, weaning and clinical deci-
sion-making practices in adult ICUs. Most studies on this topic have
discussed the implementation of ventilation and weaning in the form of
physician-led, nurse-led or respiratory therapist-led protocols instead of
describing the professional group actively responsible for key ventilation
decisions [14,19-28].

A survey in Australia and New Zealand explored the professional
groups responsible for decision-making on ventilation and weaning [6].
The study revealed that physicians and nurses make clinical decisions in
collaboration. However, nurses in Australia and New Zealand were inde-
pendently responsible for titrating ventilator settings to physiologic
parameters [6]. Similarly, an international survey investigated the same
question in eight European countries [15]. The present study showed
that key decisions were also made in collaboration in most ICUs in those
countries. Moreover, a Norwegian survey conducted among physician
directors and nurse managers highlighted that nurse managers were per-
ceived to have greater influence, autonomy and collaboration contact
regarding mechanical ventilation decisions compared with physician
directors’ perceptions [29]. In this study, for the professional group mak-
ing these key decisions in relation to mechanical ventilation and wean-
ing, we hypothesized that there would be a variation in the perceived
roles and responsibilities between the health professional groups.

To our knowledge, there is no published report to investigate deci-
sion-making regarding ventilation and weaning in Saudi ICUs.
Therefore, the present study aims to describe the perceptions of physi-
cian directors, respiratory therapist managers and nurse managers
regarding the roles, responsibilities and clinical decision making in rela-
tion to mechanical ventilation and weaning in Saudi adult ICUs.

METHODS

Study design and sampling

A multi-centre, cross-sectional, self-administered survey was sent to phy-
sician directors, respiratory therapist managers and nurse managers. The
centres that were chosen are governmental tertiary referral hospitals in
13 administrative regions of the KSA, which were identified through the
Saudi Ministry of Health Statistical Yearbook 2020 [30]. We contacted
the academic and training affairs unit of each hospital to distribute the
online survey to the targeted professional groups. The survey was then
distributed to the physician directors, respiratory therapist managers and
nurse managers in the same unit. A total of 39 adult ICUs that routinely
apply mechanical ventilation to critically unwell patients were identified
through communication with each hospital’s medical administration.

Study population

Physician directors, respiratory therapist managers and nurse managers
in the same unit of adult ICUs were invited to participate from
September 2021 to November 2021. According to the telephone call
made by the principal investigator to hospitals’ administrations, the
number of eligible participants varied between hospitals because some
hospitals with more than one adult ICU had only one physician direc-
tor or one respiratory manager, while most ICUs had their own nurse
manager. Thus, the number of responses from nurse managers was
expected to be higher than for the other two groups. Furthermore, the
participants were advised to discuss the survey with the frontline bed-
side staff to receive up-to-date information on key mechanical ventila-
tion and weaning decisions in their units. ICUs for paediatrics and
neonates, as well as units that do not provide mechanical ventilation
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on a regular basis, such as critical care and high-dependency units, were
not included.

Survey development and pilot testing

The questionnaire was originally used in Australia and New Zealand in
2008 and refined in another study conducted in Europe in 2011 [6,15].
The survey was contextually adapted to the Saudi demographic and staff-
ing in adult ICUs. The survey did not need to be translated into Arabic
or other languages because the study population wrote and spoke English
in their units.

The original survey was written to explore only nurses’ perceptions
regarding key ventilation and weaning decisions. Thus, the same ques-
tions were replicated to fit the physician directors and respiratory thera-
pist managers in the same unit to avoid specific group selection biases.

The adapted survey included seven main themes: (1) ICU demo-
graphics; (2) perceptions of physicians, respiratory therapists and nurses
regarding responsibilities for six mechanical ventilation decisions; (3)
ratios of each included professional to patients for patients receiving
invasive and non-invasive ventilation in the ICU; (4) autonomy and
influence of the included professionals on the decisions made regarding
mechanical ventilation practices; (5) frequency of independent decisions
made by each professional regarding seven key mechanical ventilation
management decisions; (6) presence of ICU guidelines/policies/proto-
cols for management and weaning of mechanical ventilation; and (7)
frequency of using automated weaning modes in ICUs. In addition, an
area for narrative thoughts or remarks was also included.

The validity of the survey was assessed by three members of an expert
panel in critical care at Queen Elizabeth University Hospital, Scotland,
UK. The survey was then electronically sent to King Abdullah Medical
Complex in Jeddah, KSA for a pilot test to assess its comprehensiveness
and clarity. Three responses (one each) were received from an adult
ICU'’s physician director, respiratory therapist manager and nurse man-
ager in the same unit. One comment on Question 5 regarding ICU
demographics - “Number of staffed beds in your hospital” - was received
and the question was modified to “Please identify the number of staffed
beds (beds that you can admit patients to).” The pilot test responses were
not included in the final analysis because it was conducted for validity
and clarity purposes. The survey is available in Appendix 1.!

Data collection

The Survey Hero platform was used to collect responses from the partic-
ipants. This platform has multiple qualities, including high data security
and ease of use for the researcher and the participants [31]. No contact
details or personal identifiers were requested to maintain the anonymity
of participants. The principal investigator arranged for the survey to be
administered by the academic and training affairs unit of the included
hospitals. The academic and training affairs units sent the surveys out
via email to the physician directors, respiratory therapist managers and
nurse managers in the same unit of each adult ICU in their hospitals. A
weekly reminder email was sent to the participants to fill the survey.

Statistical methods

ICU demographics, such as hospital type, type of ICU, number of ICUs
in the hospital, number of ICU beds and approximate number of beds
staffed were analyzed using descriptive statistics to determine frequencies
and percentages. Descriptive statistics such as means, standard devia-
tions and medians were used to determine the responses to the roles,
responsibilities and clinical decision-making regarding mechanical venti-
lation and weaning in Saudi adult ICUs. Ttest and non-parametric
Mann-Whitney U tests were used to test the autonomy and influence
scores, collaborative or single decisions among the professionals respec-
tively (T-test for two quantitative variables and U-test were for categorical
variables). Moreover, multiple logistic regressions were performed to
examine organizational characteristics, including staff ratios for invasive
and non-invasive intubated patients, hospital teaching status, number of

'Supplementary materials are available at https://www.cjrt.ca/wp-content/uploads/
Supplement-cjrt-2022-053.docx.
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ICU beds, ICU types (ie, open vs. closed), perceived autonomy and con-
tribution to ventilator decision-making, the use of automated systems
and protocols/guidelines for the management of mechanical ventilation
and weaning. Results of logistic regressions were presented as odds ratios
with 95% confidence intervals. All tests were two tailed, and a Pvalue of
0.05 was considered statistically significant. Analyses were performed
using the Statistical software StataSE version 13. However, the qualita-
tive remarks concerning the autonomy and influence were analyzed on
the bases of five underlying concepts of collaboration; sharing, partner-
ship, interdependency, power and process [32].

Ethical considerations

Institutional review board approval was obtained from the Saudi Central
Ethical Committee at the Ministry of Health (Reference Number: 21 -
46E). Administrative approval from each included hospital was obtained
according to the local guidelines before data collection.

RESULTS

ICU characteristics and response rate

The response rate was 67% (14/21) from physician directors, 84%
(22/26) from respiratory therapist managers and 37% (11/30) from
nurse managers. The major ICU characteristics of the surveyed ICUs are
shown in Table 1. The most reported nurse-to-patient ratio among nurse
managers was 1:2 for intubated patients (82%, 9/11) and >1:2 for
non-invasive ventilated patients (55%, 6/11). In contrast, the ratio for
respiratory therapists to invasively ventilated patients ranged from 1:2 to
1:10, with 82% (18/22) reporting a respiratory therapist-to-patient ratio
>1:2. The respiratory therapist to non-invasive ventilated patient ratio
reported was >1:2 for 86% (19/22) of ICUs.

For six different models, only the number of ICU beds was found to
significantly influence the collaborative decision on readiness to wean
(P=0.04). The odds ratio was 3.88 (95%CI: 1.04-14.27), indicating that
an increase in I[CU beds will increase the likelihood of collaborative deci-
sions on patients’ readiness to wean by 3.88 times.

Ventilation protocols and automated weaning modes used

Of the 39 ICUs, 38 (97%) had a guideline/policy/protocol for the man-
agement of mechanical ventilation, 32 (82%) for weaning from mechani-
cal ventilation and 35 (90%) for the management of patients for whom
extubation failed. Automated weaning modes, including SmartCare/PS4,
adaptive support ventilation, mandatory minute ventilation, and propor-
tional assist ventilation, were found to be used in 59% (23/39) of the
ICUs. However, SmartCare/PSi was the most commonly reported auto-
mated weaning mode, used over 50% of the time in the ICUs (Figure 1).

Interprofessional decision-making for ventilation and weaning

Six questions on the questionnaire assessed whether health professionals
collaborate on six key decisions related to ventilation and weaning prac-
tices. All responses are summarized and presented in Table 2. For the
analysis of collaborative responsibility among health professionals, physi-
cian directors and respiratory therapist managers significantly agreed on
collaborating for most of the key decisions (P<0.01), while nurses’ lim-
ited involvement stood out (Table 3). Only a significant proportion of
respiratory therapist managers (15/22, 68%; P=0.02) collaborated on
the selection of initial ventilator settings, whereas the proportion of phy-
sician directors (7/15, 50%; P=1.00) and nurse managers (4/11, 36%;
P=0.21) who collaborated on this was not significant.

However, a significant proportion of both physician directors (12/14,
85%; P<0.01) and respiratory therapist managers (21,/22, 95%; P<0.01)
collaborated on titration of ventilator settings, whereas the proportion
of nurse managers (6/11, 54%; P=0.67) who collaborated was not signif-
icant. Moreover, a significant proportion of both physician directors
(10/14, 71%; P<0.01) and respiratory therapist managers (19/22, 86%;
P<0.01) were found to collaborate on the determination of patients’
readiness to wean, whereas the proportion of nurse managers (5/11,
45%; P=0.67) who collaborated was not significant.
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In the determination of weaning method, only a significant propor-
tion of physician directors (10/14, 71%; P=0.02) and nurse managers
(9/11, 81%; P<0.01) reported collaboration, whereas the proportion of
respiratory therapist managers (13/22, 59%; P<0.22) who reported col-
laboration was not significant. Further, regarding the patients readi-
ness to trial of extubation decisions, only a significant proportion of
physician directors (10/14, 71%; P=0.02) and respiratory therapist
managers (19/22, 86%; P<0.01) collaborated on these decisions,
unlike nurse managers (6, 54%; P=0.67). In the recognition of weaning
failure decisions, all health professionals significantly reported collabo-
rating on this decision: 12/14 physician directors (85; P<0.01), 20/22
respiratory therapist mangers (91%; P<0.01) and 8/11 nurse managers
(73%; P=0.03).

Respiratory therapist managers and nurse managers were asked
about the type of ventilator setting decisions that were made inde-
pendently without consulting physicians >50% of the time. The results
showed variability in the decision making between the two groups
(Figure 2).

Respiratory therapists were likely to be involved in making all types
of ventilator decisions independently in their daily routine, with the
least involvement in the change in mode (13/22, 59%; 95%CI: 36.46,
78.43). However, it was also clear that nurses adjusted all ventilator set-
tings on their own more than 50% of the time. But nevertheless, they
were most commonly active in adjusting FiO, (3/11, 27%; 95% CI: 7.16,
64.59).

Physicians’, respiratory therapists’ and nurses’ autonomy and
influence

Physicians had significantly greater autonomy in ventilation and wean-
ing decision-making (mean: 8.29; SD: 1.49) than respiratory therapists
(mean: 7.18; SD: 1.99) and nurses (mean: 4.45; SD: 1.81) (P<0.01). As
such, on the influence rating scale, physicians showed significantly more
influence on decision-making than respiratory therapists and nurses,
with means of 8.50 (1.40) for physicians, 8.05 (1.50) for respiratory ther-
apists and 4.18 (2.18) for nurses (P<0.01).

Physician directors’, respiratory therapist managers’ and nurse
managers’ narrative remarks on autonomy and influence

A total of 19 remarks were received from all participants concerning
their autonomy and influence on ventilation and weaning decision-mak-
ing. Four concepts of collaboration were identified (shared responsibil-
ity, partnership, power and interdependency) from the conceptual
framework of five concepts of collaboration by D’Amour et al [32].

Of the four subcategories, shared responsibility was the most fre-
quently coded theme in the data. The predominant issue reported was
the shared responsibility among respiratory therapists and nurses regard-
ing changing or titration of ventilator settings due to respiratory thera-
pist staff shortages (Table 4).

Approximately one-half of the remarks reported power differences
among team members. The nurse managers perceived that physicians
and respiratory therapists made most of the decisions without significant
input from the nurses. Nurses’ lack of confidence in the ability to man-
age mechanical ventilation was reported by nurse managers as an issue
that limited the power of nurses to collaborate. Respiratory therapist
managers were perceived as having a reasonable influence on the deci-
sions made during the medical rounds; however, their collaborated deci-
sions were sometimes “refused” (quote from respiratory therapist
manager) by physicians if they were unconvinced of the idea.

Both respiratory therapists and nurses confessed that their autonomy
and influence regarding ventilator decisions were directed by medical
staff. Moreover, physician directors linked physicians and respiratory
therapists” autonomy for making decisions under the concept of “inter-
dependence” with “patient’s condition, Arterial Blood Gas interpreta-
tion by respiratory therapists and physicians’ opinions” (quotes from
physician directors).

However, organizational factors such as a guideline/policy/protocol
for the management of mechanical ventilation and weaning as well as hos-
pital type did not explain all groups’ perceived autonomy and influence.
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FIGURE 1
Automated weaning modes in the ICUs
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TABLE 2
Responsibility for ventilation and weaning decisions by health professionals

Health professionals n (%)

Physician directors  Nurse managers Respiratory therapist Total
Key mechanical ventilation decisions (n=14) (n=11) managers (n=22) n (%)
Initial ventilator settings
Physician only 5(35.71) 4 (36.36) 2(9.09) 11 (23.40)
Collaborative 7 (50.00) 4 (36.36) 15 (68.18) 26 (55.32)
Respiratory therapists only 2 (14.29) 3(27.27) 5(22.73) 10 (21.28)
Nurses only - - - -
P-value 1.00 0.20 0.02* -
Titration of ventilator settings
Physician only 1(7.15) 1(9.09) - 2 (4.26)
Collaborative 12 (87.71) 6 (54.55) 21 (95.45) 39 (82.98)
Respiratory therapists only 1(7.14) 4 (36.36) 1(4.55) 6 (12.77)
Nurses only - - - -
P-value <0.01* 0.67 <0.01* -
Readiness to wean
Physician only 4 (28.57) 6 (54.55) 3(13.64) 13 (27.66)
Collaborative 10 (71.43) 5 (45.45) 19 (86.36) 34 (72.34)
Respiratory therapists only - - - -
Nurses only - - - -
P-value 0.02* 0.67 <0.01* -
Weaning method
Physician only 4 (28.57) 1(9.09) 5(22.73) 10 (21.28)
Collaborative 10 (71.43) 9(81.82) 13 (59.09) 32 (68.09)
Respiratory therapists only - 1(9.09) 4(18.18) 5(10.64)
Nurses only - - - -
P-value 0.02* <0.01* 0.22 -
Readiness to trail of extubation
Physician only 4 (28.57) 5 (45.45) 3(13.64) 12 (25.53)
Collaborative 10 (71.43) 6 (54.55) 19 (86.36) 35 (74.47)
Respiratory therapists only - - - -
Nurses only - - - -
P-value 0.02* 0.67 <0.01* -
Weaning failure
Physician only 2 (14.29) 2(18.18) 2(9.09) 6 (12.77)
Collaborative 12 (85.71) 8 (72.73) 20 (90.91) 40 (85.11)
Respiratory therapists only - 1(9.09) - 1(2.13)
Nurses only - - - -
P-value <0.01* <0.01* 0.03 -
Total 14 1" 22 47

P-value indicates the proportion of collaboration versus non-collaboration for the individual group. * Indicates significant P-values.
Note: The percentages do not add up to 100% due to overlapping data.
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TABLE 3
Collaborative responsibility for ventilator decision making among health professionals

Health professionals

n (%)
Respiratory therapist
Physician directors Nurse managers managers
Key mechanical ventilation decisions (n=14) (n=11) (n=22)
Initial ventilator settings
Physician and respiratory therapist 7 (50.00) 4 (36.36) 15 (68.18)
Physician, respiratory therapist and nurse 1(7.14) - 1 (4.55)
P-value <0.01*
Titration of ventilator settings
Physician and respiratory therapist 12 (85.71) 6 (54.55) 21 (95.45)
Physician, respiratory therapist and nurse 3(21.43) 1(9.09) 1 (4.55)
P-value <0.01*
Readiness to wean
Physician and respiratory therapist 10 (71.43) 5 (45.45) 19 (86.36)
Physician, respiratory therapist and nurse 2 (14.29) 2(18.18) 3 (13.64)
P-value <0.01*
Weaning method
Physician and respiratory therapist 10 (71.43) 9 (81.82) 13 (59.09)
Physician, respiratory therapist and nurse 1(7.14) - 1 (4.55)
P-value <0.01*
Readiness to trail of extubation
Physician and respiratory therapist 10 (71.43) 6 (54.55) 19 (86.36)
Physician, respiratory therapist and nurse 2 (14.29) 1(9.09) 2(9.09)
P-value <0.01*
Weaning failure
Physician and respiratory therapist 12 (85.71) 8 (72.73) 20 (90.91)
Physician, respiratory therapist and nurse 3(21.43) 3(27.27) 4 (18.18)
P-value <0.01*

P-value indicates the proportion of collaboration between health professionals. * Indicates significant P-values.

FIGURE 2
The proportion of nurses and respiratory therapists who make ventilator setting decisions independently >50% of the time
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TABLE 4

Constructive content analysis of remarks concerning physicians’, respiratory therapists’ and nurses’ autonomy and

influence

Collaboration
concepts

Physicians Nurses

Respiratory therapists

Shared -
responsibility

Nurses used to change key settings
only per physicians’ order and if

Physicians and nurses mostly make the changes
due to a shortage of respiratory therapists (2*).

respiratory therapists were not
present at bedside (5%).

Partnership Physicians discuss every vented case with -
respiratory therapists for management (2*).

Interdependency Decisions are made according to the patient’s -
condition, ABG interpretation and physicians’
opinions in collaboration with respiratory
therapists (2*).

Power -

Decisions are influenced mainly by
physicians and respiratory therapists
without significant nurse inputs (2*).
Nurses do not feel enough
confidence to manage mechanical
ventilation (1).

Respiratory therapists have a reasonable
influence on mechanical ventilation treatment
plans during medical rounds (3%).

Physicians sometimes refuse to follow respiratory
therapists’ plans if they are not convinced of
those plans (2%).

*Frequency of time the remark is expressed by physician directors, respiratory therapist managers and/or nurse managers. ABG Arterial blood gas.

DISCUSSION

The literature review identified that the bulk of existing studies were
limited to the European context and thus there was a critical literature
gap for ventilation management practices and decisions in the KSA and
the Middle East region at large. Therefore, the present study aimed to
describe the perceptions of physician directors, respiratory therapist
managers and nurse managers regarding the key roles, responsibilities
and clinical decision-making related to mechanical ventilation and wean-
ing in adult [CUs in the KSA.

The present study shows that the inter-professional collaboration
approach was the predominant model in ventilation and weaning deci-
sion-making at the studied Saudi adult ICUs. These results are consis-
tent with previous studies, which investigated ventilation and weaning
decision-making among critical care across Europe, Australia and New
Zealand [6,15,29]. However, the results of these studies demonstrated
that inter-professional collaborative decision-making was implemented
between physicians and nurses only, which is inconsistent with the cur-
rent study’s findings. The reason for this was that the mentioned studies
were conducted in settings with distinct organizational structures and
staff hierarchies.

Our findings showed that ventilation and weaning decision-making
in the Saudi context is implemented mainly by physicians and respira-
tory therapists in collaboration in terms of most key decisions and
nurses have limited involvement. However, the physician directors
showed the least collaboration with respiratory therapists in the initial
ventilator setting.

A European survey found that physicians were likelier than nurses to
select initial ventilator settings [15]. A possible explanation for this is
that physicians are in a position to lead the ventilation initiation where
intubation takes place and such a critical situation could affect the col-
laborative decision. Furthermore, the respiratory therapists were found
to be the least collaborative in determining the weaning method. This
finding was also reported from a physician director’s perspective toward
nurses [29]. Physician directors assumed that nurses are less collaborative
in determining the weaning method. These results can likely be
attributed to the skills and capabilities of the health professional in
charge. Thus, the weaning method is determined based on the in-charge
health professional’s matched skills and capabilities.

In our study, nurse managers showed low collaborative responses
compared with physician directors and respiratory therapist managers in
most key decision-making. The reason for this could be that nurses
believe that ventilation and weaning decisions are the role of physicians
or respiratory therapists; therefore, their involvement is limited. A com-
ment received in the narrative analysis from a nurse manager was that
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“nurses used to change key settings only per physicians’ orders and if a
respiratory therapist was not present at the bedside,” which supported
our speculation.

Although most key ventilator decisions were made in collaboration,
variability in perceived collaboration toward ventilation and weaning
decision-making between physicians, respiratory therapists and nurses
was clearly recognized. This result was supported by similar findings
from previous studies [33-35]. Professional, organizational and systemic
factors that create power differences and delineate role responsibility are
likely to cause variation in the degree of collaboration [36]. The findings
of the present study could be used to infer certain elements that may
have influenced the power gradients and decision-making practices
between the groups. Nurse managers identified the inability of nurses to
control mechanical ventilation as a problem that hampered their ability
to engage in the conceptual framework analysis of interprofessional
collaboration.

Critical care nurses have been described as an “around-the-clock sur-
veillance system” [37]. Previous studies have demonstrated that critical
care nurses play a significant role in ventilation and weaning collabora-
tive decision-making. In a Norwegian survey, physicians acknowledged
that nurses share information that informs clinical decisions [29]. Rose
et al linked the occurrence of inter-professional collaboration with
nurses’ assessment and knowledge of the patient to inform clinical deci-
sions [6]. Rose and Nelson noted that nurses are in an excellent position
to identify psychological and physiological indications of weaning readi-
ness and failure, to titrate ventilation, to interpret patients’ altered
pathophysiology and to monitor changes to the adjusted ventilator set-
tings [11].

However, our study findings are contrary to previous studies’ find-
ings on critical care nurses’ roles [6,15,29]. Neither the physician direc-
tors, respiratory therapist managers nor the nurses themselves perceived
the significance and value of nurses’ input in collaborative decision-mak-
ing. According to the narrative analysis, nurse managers have linked
their collaborative inputs to the shortage of respiratory therapist staff
and medical orders. It seems that nurses were unable to share their expe-
riences and knowledge with the ICU multidisciplinary team. These
results warrant further investigation with a larger cohort to examine the
collaborative relationship between physicians, respiratory therapists and
nurses and its effect on patient outcomes.

The current study found that respiratory therapists were likely to
make all ventilator settings independently (without consulting physi-
cians) in their daily routines, with the least involvement in the mode
change. By contrast, nurses rarely made all ventilator settings inde-
pendently but they were most frequently involved in titrating FiO,. To a
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certain degree, these results align with the autonomy and influence-rat-
ing scale results rated by respiratory therapists and nurses. Respiratory
therapist managers had reasonable autonomy and influence, while nurse
managers rated their autonomy and influence as much lower than respi-
ratory therapists. However, physician directors rated their autonomy and
influence as higher than other professions. As a result, the narrative
analysis revealed that both the respiratory therapists’ and the nurses’
autonomy and influence were directed by the medical staff. Respiratory
therapists managers revealed in the narrative comments that when respi-
ratory therapists propose their conscious choices to physicians, they are
rejected if the physicians are not convinced. Previous studies have sug-
gested that less independence and autonomy of an ICU inter-profes-
sional team is associated with a medically dominated clinical environment
[38,39]. Therefore, it is conceivable to assume that the implemented
ventilation and weaning protocols were either physician-led or physi-
cian-directed practices.

Respiratory therapists’ high independence in making decisions
might be due to their increasing input in ventilation and weaning deci-
sion-making. Another possible explanation for respiratory therapists’
increases in independent decision-making, as explained by some physi-
cian directors in their narrative responses, is that decisions are taken
based on the arterial blood gas interpretation, which is generally per-
formed by respiratory therapists.

Within the literature, for respiratory therapists and critical care
nurses who take on the role of respiratory therapists in some settings, the
level of protocol and autonomy in ventilator decision-making was linked
with greater job satisfaction, improved patient outcomes, lower staff
turnover, improved patient satisfaction, lower job stress and subse-
quently improved quality of care [8,38,40-46].

The autonomy and influence of nurses are negatively affected by
many factors, including lack of experience and competency and the pres-
ence of protocol [6,15,29]. However, experience and competency factors
are not necessarily implied with respiratory therapists, as their core qual-
ification is in respiratory anatomy and physiology, the management of
ventilator changes and weaning readiness [47]. Another potentially fruit-
ful avenue for future research is to investigate the possible issues that
limit inter-professional autonomy and influence ventilation and weaning
decisions.

Another noteworthy finding of the current study is that only the
number of ICU beds was found to statistically significantly influence the
collaborative decision on readiness to wean. However, we found no asso-
ciation between the presence of a guideline/policy/protocol and
inter-professional collaboration or autonomy. It suggested that protocols,
arguably, will have little impact in a clinical environment that encourages
inter-professional collaboration [6,15,29]. We observed that an increase
in the patientto-health professional (nurse and respiratory therapists)
ratio would decrease the likelihood of collaborative decisions for all six
key ventilator and weaning decisions.

The effects of an increased patient-to-nurse ratio, when the nurse has
the same ability or role as a respiratory therapist, on patient care and
outcomes have been exclusively described [11,15]. Previous study noted
that inter-professional collaboration is influenced by the patient-to-nurse
ratio and the presence of a protocol [11]. However, there are no such data
for respiratory therapists; hence, little is known about the implications
of respiratory therapists’ staffing patterns on patient outcomes.

To our knowledge, this is the first study to provide insight into the
practical application of automated weaning modes in the KSA. The
automated weaning modes, including SmartCare/PS#, adaptive support
ventilation, mandatory minute ventilation and proportional assist venti-
lation, were found to be used in 57% of the ICUs. However, SmartCare/
PS4 was the most commonly reported automated weaning mode (used
over 50% of the time in the sampled ICUs).

The purpose of automated weaning modes is to improve ventilatory
support adaption to the demands of patients through constant monitor-
ing and real-time interventions [48]. A review of randomized and qua-
sirandomized trials comparing spontaneous breathing trials with
automated weaning modes showed the effectiveness of SmartCare/PSi
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utilization to wean patients from mechanical ventilation [49]. It was
found that weaning with SmartCare/PSi reduced weaning time, [CU
stays, time to successful extubation and the percentage of patients receiv-
ing ventilation for more than 7 and 21 days when compared with non-au-
tomated weaning methods. However, other studies have demonstrated
no effect between the two systems [50,51]. Further research is necessary
to close these knowledge gaps because there are few papers in the litera-
ture on the use of automated weaning modes in the KSA.

Limitations

The present study has a number of shortcomings that must be noted.
First, despite our anticipation that the response rate for nurse managers
would be higher than that of physician directors and RT managers, the
response rate for nurse managers was underrepresented. As a result,
nursing responsibilities may have been overestimated.

Second, only government referral tertiary hospitals were involved in
the survey’s execution. As a result, there are certain restrictions on how
broadly these findings may be applied, particularly to other private or
public hospitals that lack comparable ICU workforces and organiza-
tional structures.

Third, we failed to link physician directors, respiratory therapist
managers and nurse managers from the same units at hospitals with
more than one ICU. This was due to the approach we chose to present
the survey to the stakeholders and our efforts to protect anonymity.

Fourth, there may be political prejudice among potential respon-
dents, which may have influenced how they responded because they
were concerned about how the results may affect their actions in the
future.

Finally, we acknowledge that there are a number of confounding vari-
ables that may have an impact on our findings, including the demo-
graphics of our sample, the length of time they have been licensed as
practitioners, their level of expertise in critical care, and the type of train-
ing or education they have received in this area.

Key recommendations

It is recommended that further research should assess the impact of pro-
fessional, organizational and systemic factors that create power differ-
ences and delineate role responsibility between professionals regarding
the degree of interprofessional collaboration. Additionally, further
investigation with a larger cohort to examine physicians’, respiratory
therapists’ and nurses’ collaborative relationships and their effect on
patient outcomes is warranted.

As the results show, variable perceived inter-professional collabora-
tion and blurred professional boundaries, standardized ventilation and
weaning practices and promoting collaborative decision-making via
using a plan in the form of a collaborative ventilation and weaning board
and flow sheet might improve practice. As respiratory therapists and
nurses are members of an inter-professional team, more acknowledge-
ment of respiratory therapists’ role and more involvement of critical care
nurses in sharing their knowledge and experience to inform clinical deci-
sion-making may positively impact a unit’s ability to provide effective and
safe care.

CONCLUSION
The results show variable perceived inter-professional collaboration and
blurred professional boundaries toward key decision-making for ventila-
tion and weaning between physician directors, respiratory therapist man-
agers and nurse managers. The diversity of inter-professional perspectives
and blurred professional boundaries could have an impact on clinical
practice. As a result, clinical decision-making regarding ventilation and
weaning may be delayed, inconsistent or fragmented [9]. However, the
most dominant approach to key decision-making in relation to mechan-
ical ventilation and weaning was implemented mainly by physicians and
respiratory therapists in collaboration and nurses had limited involve-
ment. In addition, physician directors perceived higher autonomy and
influence in ventilatory and weaning decision-making than respiratory
therapist managers and nurse managers. The present study developed a
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profile of the roles and responsibilities of key ventilation and weaning
decisions of ICU workforces in the KSA, which will serve as a basis for
future studies.
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