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Abstract

Purpose: Mechanical ventilation (MV) is a critical intervention frequently utilized in
emergency departments, yet many emergency physicians receive limited formal training
in its use. This study aimed to evaluate emergency physicians’ frequency of MV
application, their theoretical and practical knowledge, and the adequacy of training
received during residency in Turkiye.

Materials and methods: A cross-sectional, survey-based study was conducted using a
20-item electronic questionnaire distributed via national emergency medicine
associations. The survey assessed demographic characteristics, familiarity with ventilator
terminology, and self-reported proficiency in MV management. A total of 215 physicians
(152 specialists, 63 residents) participated. Statistical analyses were performed using chi-
square tests with a significance level of p<0.05.

Results: Despite 86% of participants reporting independent adjustment of ventilator
settings, only 14.9% considered their MV knowledge sufficient. While 75.8% were familiar
with basic parameters such as PEEP, only 36.3% understood advanced concepts like
compliance and elastance. Half of the participants had not attended any formal MV
training. No significant differences were observed in knowledge levels based on
institution type or professional status.

Conclusion: The findings reveal a critical gap between emergency physicians’
confidence and their actual knowledge in MV management. To bridge this gap,
structured, simulation-based training should be integrated into residency curricula and
continuing education programs to enhance both competence and patient outcomes.
Keywords: Respiration artificial, emergency medicine, clinical competence, surveys and

guestionnaires, education.



Makale bashgi: Servis hekimlerinin mekanik ventilator yonetimindeki yeterlilikleri: anket
calismasi.

Kisa basglik: Acil hekimlerinde ventilator yeterliligi

0z

Amag: Mekanik ventilasyon (MV), acil servislerde sikga kullanilan kritik bir girisimdir.
Ancak bircok acil tip hekimi, MV kullanimi konusunda sinirli duzeyde resmi egitim
almaktadir. Bu c¢alismanin amaci, Turkiye’deki acil tip hekimlerinin MV uygulama
sikhgini, teorik ve pratik bilgi duzeylerini ve uzmanlik egitimi sirasinda aldiklari egitimin
yeterliligini degerlendirmektir.

Gere¢ ve yontem: Kesitsel tasarima sahip bu anket g¢alismasi, ulusal acil tip dernekleri
araciligiyla dagitilan 20 soruluk elektronik bir anketle yarttalmustar. Anket; demografik
Ozellikleri, MV terminolojisine asinaligi ve hekimlerin MV yonetimindeki 06z-yeterlilik
algisini degerlendirmistir. Calismaya 215 hekim (152 uzman, 63 asistan) katilmistir.
Veriler ki-kare testi ile analiz edilmig, anlamlilik dizeyi p<0,05 olarak kabul edilmigtir.
Bulgular: Katihmcilarin %86’s1 ventilator ayarlarini bagimsiz olarak yaptigini belirtmig
olsa da, yalnizca %14,9'u MV bilgilerini yeterli bulmustur. %75,8'i PEEP gibi temel
parametrelere asina oldugunu belirtirken, yalnizca %36,3'U kompliyans ve elastans gibi
ileri dizey kavramlara hakim oldugunu ifade etmistir. Katilimcilarin yarisi daha 6nce
resmi bir MV egitimi almadigini bildirmigtir. Kurum turd veya mesleki unvana gore bilgi
dizeylerinde anlamli fark saptanmamistir.

Sonug: Calisma bulgulari, acil tip hekimlerinin MV yénetimindeki 6zguvenleri ile gercek
bilgi duzeyleri arasinda énemli bir bosluk oldugunu géstermektedir. Bu farkin kapatiimasi
icin yapilandirilmis ve simulasyon tabanli egitimlerin uzmanlik egitimi muifredatina ve
surekli tip egitimi programlarina entegre edilmesi 6nerilmektedir.

Anahtar kelimeler: Mekanik ventilasyon, acil tip, klinik yeterlilik, anketler ve soru

formlari, egitim.



Introduction

The management of critically ill patients in emergency departments increasingly
relies on mechanical ventilation (MV) due to the growing number of patients requiring
advanced airway support [1]. Although MV is a critical intervention, it is often perceived
as challenging by emergency physicians, primarily due to the complexity of its
terminology and the lack of formal training [2]. Additionally, variations in ventilator brand
terminologies further exacerbate confusion, highlighting the urgent need for
standardization and education in this area [3].

Prolonged MV in emergency departments is linked to increased patient mortality
and resource utilization [4]. Emergency physicians play a pivotal role in initiating and
maintaining ventilator support during the critical pre-intensive care phase. However,
studies indicate that most emergency physicians receive limited formal education—often
less than three hours annually—on MV management, which may affect their confidence
and competency in this area [5].

Despite the inclusion of MV in emergency medicine training curricula, significant
gaps persist in both theoretical knowledge and practical application [6]. Previous
research underscores the importance of structured training to address these deficiencies
and enhance patient outcomes [7]. Similar findings have been reported in other domains
of emergency care; for example, a recent study evaluating health workers’ basic and
advanced life support knowledge demonstrated that training significantly improved
knowledge and awareness compared with pre-training levels [8].

This study aims to evaluate the frequency of MV use, the knowledge levels of
emergency physicians, and the adequacy of their training in Turkiye, with the objective of

informing improvements to residency programs and continuing medical education.

Materials and methods

This cross-sectional survey study aimed to assess the knowledge and training of
emergency medicine specialists and residents regarding mechanical ventilator (MV) use
in Tarkiye. Data were collected through an electronic questionnaire distributed via
national emergency medicine associations, including the Emergency Physicians
Association of Turkiye and the Emergency Medicine Association of Turkiye. Ethical
approval for the study was obtained from the Kitahya Health Sciences University Non-
Interventional Clinical Research Ethics Committee (decision no: 2021/08-11, date:
28.04.2021). The study protocol conforms to the ethical guidelines of the 1975

Declaration of Helsinki.



The survey was conducted between 01 May 2021 and 31 July 2021. In total, 360
emergency physicians were reached, and 215 completed the questionnaire, yielding a
response rate of 59.7%. The survey link was disseminated via national associations, and
a designated emergency medicine specialist at each hospital coordinated voluntary
participation. This approach represents a convenience (non-probability) sampling
method, which may introduce selection bias; this limitation was acknowledged in the
discussion section. All participants provided informed consent prior to completing the
survey.

The questionnaire comprised 20 items covering socio-demographic data,
knowledge of basic MV terminology, and practical experience with ventilator settings and
modes. Items assessed familiarity with Positive End-Expiratory Pressure (PEEP),
compliance and elastance concepts, as well as continuous positive airway pressure
(CPAP) and bilevel positive airway pressure (BIPAP) use. To ensure clarity and
feasibility, the questionnaire was pilot-tested with 15 emergency physicians, after which
minor wording changes were made to three items (terminology, ventilator modes, and
ICU availability). As the instrument was designed as a descriptive knowledge and
practice survey rather than a psychometric scale, no reliability analysis (e.g., Cronbach’s
a) was performed. Surveys with incomplete or inconsistent responses were excluded
from the analysis.

No a priori power analysis was conducted, as the study was exploratory in nature
and primarily aimed to describe knowledge and practice patterns among emergency
physicians. The achieved sample size was considered adequate for descriptive
summaries and comparative analyses.

Data were analyzed using Jamovi software (version 2.5.3). Descriptive statistics
were used to summarize demographic variables, with categorical data expressed as
frequencies and percentages. Group comparisons (e.g., specialists vs. residents) were
performed using the chi-square test, and a p-value of <0.05 was considered statistically

significant.

Results

In our survey, 157 out of 215 participants (73%) were male, and 130 (60%) were
aged between 20 and 29 years. A total of 152 participants (70.7%) were specialists or
faculty members. Seventy participants (32.6%) had 6-10 years of professional
experience, while 92 (42.8%) had more than 10 years of experience. The most common
institution among the participants was the Training and Research Hospital, with 91



participants (42.3%). Regarding the institutions where participants received their
specialty training, 118 (54.9%) graduated from university hospitals (Table 1).

Thirty-two participants (14.9%) reported that their knowledge of MV was sufficient,
while 186 (86.5%) stated that they had experience monitoring patients using MV.
Seventy-nine participants (36.7%) reported that an intensive care unit was available
within their emergency department. Seventy-five participants (34.9%) indicated that they
had received sufficient training in MV usage, while half (50.7%) reported not attending
any courses on the subject. The vast majority (86%) stated that they adjusted MV
settings independently. Approximately 75.8% of participants were knowledgeable about
PEEP, 36% understood compliance and elastance concepts, and 68.8% were familiar
with CPAP/BIPAP. However, 55.3% of participants reported that the brand of MV did not
influence its use (Table 2).

No significant differences were observed between the responses provided by
participants from Training and Research Hospitals and University Hospitals. For example,
46.2% of participants from Training and Research Hospitals and 53.8% from University
Hospitals correctly answered the question regarding adjusting tidal volume based on
height. Similarly, 45.2% of participants from Training and Research Hospitals and 54.8%
from University Hospitals correctly identified the Assist/Control Ventilation (ACV) mode as
supporting a patient’s extra respiratory effort (Table 3).

Likewise, no significant differences were found between residents and specialists.
For instance, 30.6% of residents and 69.4% of specialists correctly answered the tidal
volume adjustment question. Additionally, 24.7% of residents and 75.3% of specialists
correctly identified the ACV mode, while both groups showed comparable accuracy
regarding the upper limits of plateau pressure and peak inspiratory pressure in lung-

protective ventilation (Table 4).

Discussion

Organizing broader training programs for MV use is critically important to prevent
complications and improve patient outcomes. According to the Ministry of Health’s
Medical Specialization Board Curriculum Development and Standards Setting System
(TUKMOS), the core curriculum for Emergency Medicine Specialty Training (v.2.4, 2019)
includes the skill of performing invasive and non-invasive MV under procedural
competence (3.7.2) within critical care. This is designated as level 3 competence (the
ability to perform procedures on non-complex, frequently encountered cases) and
seniority level 1. Seniority level 1 refers to the knowledge, skills, and competencies

required for clinical problems with high mortality, morbidity, prevalence, or incidence, as



well as for frequently performed, non-complex procedures. Educational methods are
categorized as structured educational activities (YE), practical educational activities (UE),
and independent and exploratory learning activities (BE) [9].

The Accreditation Council for Graduate Medical Education (ACGME) Program
Requirements for Graduate Medical Education in Emergency Medicine acknowledge that
achieving and maintaining competence in some procedures can be challenging for
emergency medicine specialists; however, invasive MV is not among these procedures
[10]. In the ACGME critical care program, procedural skills include the use of various
positive pressure ventilator modes (IV.B.1.b).(2).(b).(i))) and the ability to wean patients
from ventilator support (IV.B.1.b).(2).(b).(ii).(c)) [11]. Studies have also demonstrated that
emergency department physicians possess baseline knowledge of MV, which can be
further enhanced through specialized training. Moreover, the 2019 clinical practice
guidelines for emergency medicine, including those published by the American College of
Emergency Physicians, identify MV as an essential component of integrated practical
applications in emergency medicine [12,13].

The need for MV in emergency departments is frequent, as patients requiring such
support are often critically ill [14]. Given the limited availability of intensive care beds,
these patients should at least be monitored with ventilator support during their initial
hours in the emergency department. One study found that delayed transfer to ICUs for
patients on MV was associated with increased mortality risk and higher resource
consumption. A maximum waiting time of four hours for ICU admission has been
recommended [15].

This study examined the knowledge levels, educational backgrounds, and
practices related to MV use among emergency medicine specialists and residents
working in emergency departments across Turkiye. The findings revealed that 86% of
participants independently adjusted MV settings, reflecting confidence in their ventilator
use. However, the relatively low percentage (36%) of participants who reported being
knowledgeable about advanced parameters such as compliance and elastance suggests
that these critical concepts may not be adequately addressed during ventilator use. This
raises concerns that vital physiological parameters could be overlooked in the
management of critically ill patients.

In a study by Wilcox and colleagues, 77% of emergency medicine residents
reported receiving up to three hours of MV training in their curricula [15]. The overall
correct response rate among participants in that study was 73.3%, highlighting the
limitations of MV training and its impact on knowledge levels. Similarly, in our study,

50.7% of participants reported not attending a formal course on MV, indicating that



structured training in MV use remains insufficient in emergency departments. As a result,
physicians primarily gain experience through practical application. Nevertheless, the high
percentage (86%) of participants in our study who reported being able to independently
adjust ventilator settings, even without formal training, suggests that emergency
physicians develop practical knowledge of ventilator use. However, this reliance on
hands-on experience may mask gaps in theoretical understanding.

In a study by Celikel and colleagues on MV use among emergency department
staff, 30.3% of participants were female, 59.2% were aged between 25 and 35 years,
36.8% were aged between 36 and 45 years, and 3.9% were aged between 46 and 55
years [16]. In comparison, 60% of participants in our study were aged between 20 and 29
years, and 32.6% had 6 to 10 years of professional experience. These findings indicate
that the responsibility for MV use in emergency departments is often undertaken by
younger and moderately experienced physicians. Furthermore, the largest proportion
(43.3%) of participants in our study worked in training and research hospitals, suggesting
that ventilator use is more frequent in hospitals with high patient turnover and a larger
number of critically ill patients.

Additionally, 63.3% of participants worked in emergency departments without
inpatient units, such as intensive or critical care units, indicating that these physicians
may encounter prolonged ventilator use less frequently. However, 86% of these
physicians reported independently adjusting ventilator settings, highlighting the need for
quick and effective ventilator use in emergency situations and demonstrating their
foundational knowledge in this area.

A study by Pisani et al. [17] examined the geopolitical and economic differences in
MV management and patient outcomes among intensive care patients without Acute
Respiratory Distress Syndrome. The study highlighted significant disparities in practices
and outcomes across countries, particularly emphasizing the influence of a country's
income level on ventilation management and patient results. These findings underscore
the necessity of establishing global standards for ventilation management. In our study,
no significant differences were observed in the correct response rates to critical
guestions (Tables 3 and 4) between emergency medicine specialists and residents,
suggesting that basic MV knowledge should be more effectively integrated into
emergency medicine training. Our findings align with previous research indicating that
emergency physicians often lack adequate training in MV, with most receiving minimal
formal education during their careers [5]. Addressing these gaps through enhanced
educational programs and simulation-based training could substantially improve patient

outcomes and bolster physician confidence in managing ventilated patients.



This study provides valuable insights into the knowledge and practices of
emergency physicians regarding MV use; however, certain limitations should be noted.
First, as with any survey-based study, the findings rely on self-reported data, which may
reflect perceived knowledge rather than actual competency. Second, while the study
included participants from a broad range of institutions across Turkiye, the sample may
not fully capture the perspectives of physicians from smaller or less represented
healthcare settings. Lastly, the cross-sectional design provides a snhapshot of current
practices and training levels but does not allow for evaluation of trends over time. Despite
these limitations, the study offers a strong foundation for further research and
underscores the importance of addressing educational gaps in MV management.

In conclusion, our study demonstrates that while emergency medicine physicians
exhibit proficiency in basic MV concepts, significant knowledge gaps persist in more
advanced concepts and parameters, regardless of the institution from which they
graduated. Identifying these educational deficiencies highlights the need for reevaluating
curricula and training programs in this field. Conducting similar studies at the national
level could further validate these findings and support the development of improved
strategies for managing critically ill patients in emergency departments.
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Table 1. Demographic characteristics of the participants

Gender Male Female

(%) 157 (73%) 58 (27%)

Age range 20-29 30-39 40-49 >50
(%) 130 (60.5%) 39 (18.1%) 43 (20.0%) 3 (1.4%)
Title EMA 1-2. Years EMA 3-4. Years EMS M

(%) 27 (12.6%) 36 (16.7%) 126 (58.6%) 26 (12.1%)
Year of 0-5 years 6-10 years >10 years

Profession (%) 53 (24.7%) 70 (32.5%) 92 (42.8%)

Institution TARH/CH UH(S/P/F) SH PH

(%) 91 (42.3%) 49 (22.8%) 68 (31.6%) 7 (3.3%)
Specialization TARH UH(S/P/F)

institution* (%)

97 (45.1%)

118 (54.9%)

EMA: Emergency Medicine Assistant, EMS: Emergency Medicine Specialist,
FM: Faculty Member, TARH/CH: Training and Research Hospital/City Hospital,
UH(S/P/F): University Hospital (State/Private/Foundation), SH: State Hospital,
PH: Private Hospital
* The institution where the specialization was obtained



Table 2. Knowledge and use of mechanical ventilators

Do you find your knowledge about MV
sufficient?

Do you monitor patients with MV?

Is there a critical care unit/intensive
care unit in the emergency
department?

Do you think you received sufficient
training on the use of MV during your
residency?

Have you taken a course on using MV?

Do you make the MV settings yourself?

Are you familiar with the concept of
PEEP settings?

Do you know what the concepts of
Compliance / Elastance mean in MV?

Does the MV brand affect our usage?

Can you differentiate between CPAP
and BiPAP?

MV: Mechanical Ventilator, PEEP: Positive end-expiratory pressure, CPAP: Continuous positive
airway pressure, BiPAP: Bilevel positive airway pressure

Yes

32 (14.9%)
Yes

186 (86.5%)
Yes

79 (36.7%)

Yes
75 (34.9%)

Yes/online
course
12 (5.6%)

Yes
185 (86.0%)

Yes

163 (75.8%)
Yes

78 (36.3%)
Yes

59 (27.5%)
Yes

148 (68.8%)

No

43 (20.0%)
No

29 (13.5%)
No

136 (63.3%)

No
64 (29.8%)

Yes/Face to
face
94 (43.7%)

I consult my
senior
13 (6.1%)

No

12 (5.6%)
No

52 (24.2%)
No

119 (55.3%)
No

27 (12.6%)

Partially
140 (65.1%)

Partially
76 (35.3%)

No

109 (50.7%)

I consult an intensive

care specialist 17

(7.9%)
Partially

40 (18.6%)
Partially

85 (39.5%)
No idea

37 (17.2%)
I'm undecided

40 (18.6%)



Table 3. Comparison of mechanical ventilator knowledge by institution of graduation

Questions and Answers TARH UH p*
How to adjust patient's tidal volume True 80 93

(46.2%) (53.8%)
(Correct answer: According to height) False 17 25 0616

(40.5%) (59.5%)

The patient’s extra respiratory effort is supported True 33 40
by the mechanical ventilator according to the (45.2%) (54.8%)
parameters previously set by the clinician? False | 64 78 1.000

(45.1%) (54.9%)
(Correct answer: ACV Mode)

What should be the upper limit of plateau True 39 45
pressure (Pplat) and peak inspiratory pressure (46.4%) (53.6%)
(PIP, Ppeak, Pmax) in lung protective ventilation? 0.757

(Correct answer:30/35 cmH,0)

TARH: Training and Research Hospital, UH: University Hospital, ACV: Assist/control mode
ventilation *chi-square test



Table 4. Comparison of MV knowledge between em assistants and specialists

Questions and Answers EMA EMS p*
How to adjust patient's tidal volume 53 120
True  (30.6%) (69.4%)
(Correct answer: According to height) 0.495
False 10 32

(23.8%)  (76.2%)

The patient's extra respiratory effort is supported True 18 55
by the mechanical ventilator according to the (24.7%) (75.3%)
parameters previously set by the clinician? 0.360
(Correct answer: ACV Mode) False ""Q@ o7
(31.7%) (68.3%)
What should be the upper limit of plateau pressure | True 30 54
(Pplat) and peak inspiratory pressure (PIP, Ppeak, (35.7%) (64.3%)
Pmax) in lung protective ventilation? 0.098
False 33 98

(Correct answer:30/35 cmH,0)
(25.2%) (74.8%)

EMA: Emergency Medicine Assistant, EMS: Emergency Medicine Specialist
*chi-square test
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