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Purpose: Critical care knowledge constitutes an essential component in medicine. Unfortunately, ICU knowledge acquisition is
limited in many medical schools. This study is intended to measure the knowledge background, gaps, and the confidence toward
critical care concepts among final year medical students and interns at Umm Al-Qura University, Saudi Arabia.

Methods: This was a cross-sectional study using a self-administered online questionnaire completed by final-year medical students
and interns during January and February 2022. We collected data on demographics, academic year, critical care knowledge,
competency, and satisfaction.

Results: Two-hundred-twenty-one (221) responses were analyzed. The male gender was 54.3%. A small proportion (15.8%) identified
the lowest acceptable oxygen saturation in a normal person. Around three-quarters of the participants did not feel competent about
nasal airway suctioning and endotracheal tube suctioning (65.6% and 75.6%, respectively). Only 7.2% of the responder correctly
identified the three most useful physiological observations pertinent to quick SOFA criteria. Regarding the training adequacy for
identifying critically ill patients, 59.3% answered that they are inadequately trained. Regarding the satisfaction level of exposure to
critical care, 54% of the sample responded that they need further improvement.

Conclusion: Undergraduate students and interns have limited knowledge and confidence in critical care medicine. Thus, we highly
recommend an early institution of a dedicated critical care training module in the medical school curriculum.
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Introduction
Critical care includes the knowledge, skills, attitudes, and problem-solving abilities needed for the perception and early
management of patients with life-threatening conditions.! Deficiencies in acute and emergency care knowledge are
common, especially among junior doctors transitioning from undergraduate to postgraduate training.> A significant
percentage of hospital adverse events have been associated with less experienced physicians.”

Lack of adequate exposure to critically ill patients in undergraduate clinical rotations may lead to failure to recognize
serious signs and symptoms and subsequent adverse patient-related outcomes.>

Early introduction to critical care teaching can improve undergraduate students’ knowledge base, confidence, and
capability in their postgraduate training.>”° Graduates should be well-prepared to understand the fundamental knowl-
edge and concepts needed to manage critical conditions.'%!!

Nevertheless, there is no universal curriculum for undergraduate critical care medicine.'? Several studies have been
conducted worldwide among undergraduate medical students and junior physicians to assess their knowledge and

confidence in critical illnesses in the past few years. A recent study conducted in Saudi Arabia, designed to estimate
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the perception of final year medical students in essential critical care concepts, demonstrated that 13% of students were
confident in their ability to handle hypovolemic shock, and only 15% recognized the signs of a threatened airway."?

Similar results were found in a survey carried out in six different United Kingdom hospitals among trainee doctors,
which demonstrated 31% of trainees revealed the lower end of the normal range for pulse oximetry (SpO2) was below
95%, whereas 5% thought it was below 90%.° Another study designed to evaluate final year medical students’
perceptions of their knowledge and competence in life-threatening illnesses found that an overall high proportion of
students lacked confidence in their ability to manage acute emergencies.'*

A similar survey carried out in 2010 to determine the knowledge gap between medical students and newly qualified
doctors in intensive care medicine found that only 12.5% of medical students were aware of the Surviving Sepsis
Campaign compared to 62% of foundation year 1 junior doctors."

In 2016, Umm Al-Qura University (UQU) updated its medical school curriculum in association with University College
London, which is home to one of the best medical schools in the United Kingdom. The structure of this curriculum consists
of 3 stages; The first stage attempts to improve the student’s linguistic ability and provide them with more basic science
knowledge; The second stage begins in the second year, it enables students to achieve their scientific competencies in
accordance with the SaudiMED Framework, which is affiliated with the National Commission for Academic Accreditation
and Assessment. Finally, the third stage starts in the seventh year and it is a compulsory internship year.

These stages include horizontal and vertical modules; the horizontal module is the annual plan that containing
integrated fundamentals of clinical science for the first three years and pure clinical science for the next three years. The
vertical module consists of seven modules that start in the second year and finish in the final year. It includes family
health, anatomy and imaging, pathologic science, use of pharmacology, research and evidence, clinical skills, Hajj and
Umrah, and professional development.

Moreover, the learning content, teaching style, and assessment methods were all updated with an attempts to achieve
early and adequate clinical exposure. In 2022 the interns and final year students are the first two batches that completed
most of their curriculum in the new update and prepared for graduation. Therefore, this research aimed to assess the
strength of the curriculum, knowledge, and competence in intensive care medicine and caring for critically ill patients
among final year medical students and interns at UQU.

Materials and Methods
Study Design and Study Population

An online cross-sectional study was conducted between January and February 2022 at the college of medicine, UQU,
Saudi Arabia, to explore the strength of the curriculum, knowledge, and competence in intensive care medicine among
undergraduate medical students.

The average number of interns and final year medical students of UQU during the academic year 2022 is 480. With
a confidence level of 95%, a margin of error of 5%, and a response distribution of 50%, the minimum recommended
sample size for this study is 214, according to the software Sample Size Calculator (Raosoft, Inc., Seattle, WA, USA).
However, 221 participants responded to the questionnaire and were included in the study; 101 were Interns and 120
final year medical students.

Sampling Strategy

A convenience sampling technique was applied to invite final year students and interns to this study. They were invited
through social media applications such as WhatsApp and Twitter. The survey’s cover letter mentioned the study’s aim,
objectives, and inclusion criteria.

Study Assessment Tools

A previously developed and validated self-administered online questionnaire was used for data collection.'*'> The
questionnaire consisted of four sections. The first section covers participants’ demographic information and their
academic year.
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In the second section of the survey, participants are asked about their exposure to any special study modules focusing
on intensive care and the extent of experience regarding critically ill patients. Participants are also asked if they think
they have adequate training to identify critical patients in the ICU.

The third section measured their knowledge regarding basic concepts and management of life-threatening conditions
in the critical care medicine field.

The fourth section of the questionnaire aimed to assess the competency with basic tools frequently used in daily
intensive care units and caring for critically ill patients and if they were satisfied with critical care theoretical/clinical
exposure.

Ethical Approval
This study was established after getting ethical approval from the ethical committee of the Faculty of Medicine, UQU,
Saudi Arabia. (approval number: HAPO-02-K-012-2022-03-1034).

After the objectives and methodology of the study were explained, consent from the participants was obtained by
answering the first question, “Do you agree to participate in this study?”.

The participants were told that their identifying information would not be collected, and all responses would be
confidentially maintained.

Statistical Analysis

The datasheet was retracted as an Excel sheet, and statistical analysis was performed using Statistical Package for the
Social Sciences (SPSS) software, version 26. Descriptive statistics were obtained to summarize data, synthesize, and
report the variables. For categorical variables, percentages and frequencies were used.

Results
A total of 221 participated; 54.3% were males, 45.7% of the participants were interns, and 54.3% were in their final year.
Just 13.1% of participants experienced theoretical teaching about ICU (Table 1).

Most of the participants (59.7%) had exposure to the ICU in less than a day, and 86.5% had formal teaching or self-
learning about ICU in less than 5 h. Regarding ICU workshops, 81.4% did not attend any workshops, and 59.3% of the
participants believed that they did not have adequate training for identifying critically ill patients (Table 1).

Responding to the average length of stay in adult ICU, 31.2% of the participants answered 5 days, and only 38.5%
identified the usual nurse to patient ratio in the ICU. Regarding the frequency of physiological observations (RR, HR, BP,
and O2 saturation) monitored for an ICU patient, the majority (34.8%) chose 30 min. More than two-thirds of the
participants (68.8%) correctly identified the most alarming systolic blood pressure, while a small proportion (15.8%)
recognized the lowest acceptable oxygen saturation in a normal individual. In terms of the earliest critical level of lactic
acid, approximately 25% of the sample has identified it properly. Almost three-quarters (73.3%) of all the participants
stated that the normal capillary refill time is about 1-2 s, and more than half of the participants (65.2%) recognized the
correct targeted urine output in resuscitation (Table 2).

Concerning the competency regarding the basic tools frequently used in the intensive care unit for caring for critically
ill patients, around two-thirds of the participants (65.6%) did not feel competent to do nasal airway/suction. Additionally,
75.6% were not comfortable with endotracheal tube suctioning. Regarding assessing patients with pulmonary edema,
45.2% of the participants lacked the competency to do so. A similar percentage of participants were found to lack
competency in establishing an airway and mask ventilation techniques. Furthermore, 40.3% of the responders felt
incompetent in using the O2 therapy devices (Table 3).

When asked about the three physiological observations for identifying sick patients according to quick SOFA criteria,
blood pressure was chosen the most (86%), level of consciousness (53.4%) and respiratory rate were chosen by 29.9% of
the sample, whereas only 7.2% of the sample have correctly identified all three (Figure 1).

Upon answering the three tools used for the assessment of critically ill patients, the qSOFA score, SIRS criteria, and
APACHE 1I score were selected (87.3%, 70.1% and 59.3%, respectively); however, exclusively, 30.3% of the partici-
pants have correctly chosen them all together (Figure 2).
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Table | Sociodemographic Characteristics of the Participants and Critical Care Education (N=221)

Parameters N (%)
Gender Male 120 (54.3)
Female 101 (45.7)
Academic year Intern 101 (45.7)
Final year 120 (54.3)
Study modules focus on the ICU, Yes 29 (13.1)
ICU experience <I day 132 (59.7)
<| week 59 (26.7)
I week 8 (3.6)
2 weeks 15 (6.8)
>4 weeks 7 (3:2)
Formal teaching or self-learning about ICU at medical school | <I| h 89 (40.3)
I-5h 102 (46.2)
6-10 h 18 (8.1)
11-20 h 12 (5.4)
Workshops conducted about ICU No workshops were done | 180 (81.4)
| workshop 20 (9.0)
2 workshops 13 (5.9)
3 workshops 8 (3.6)
Adequacy training in identifying critically ill patients, Yes 90 (40.7)
Table 2 Critical Care Knowledge of the Participants
Parameters N (%)
The average length of stay for patients in the adult ICU | | day 5(23)
3 days 40 (18.1)
5 days 51 (23.1)
7 days* 69 31.2)
10 days 27 (12.2)
>14 days 29 (13.2)
The usual nurse:patient ratio in the ICU HE 85 (38.5)
12 93 (42.1)
1:4 29 (13.1)
1:6 9 (4.1)
1:10 4 (1.8)
>1:10 1 (0.5)
(Continued)
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Table 2 (Continued).
Parameters N (%)
The frequency of physiological observations (RR, HR, <5min* 65 (29.4)
BP, O2 saturation) monitored for an ICU patient
30 min 77 (34.8)
I'h 54 (24.4)
2h 11 (5.0
4h 9 (4.1)
>4 h 5(23)
The most alarming systolic blood pressure 70 mmHg* 152 (68.8)
80 mmHg 25 (11.3)
90 mmHg 33 (14.9)
100 mmHg 11 (5.0)
The lowest acceptable oxygen saturation in a normal 88%-90%* 35 (15.8)
person
93%-94% 95 (43.0)
95%-96% 79 (35.7)
97%-98% 12 (5.4)
The lactic acid level (mmol/L) that should make you >2.0% 55 (24.9)
worried
>3.0 67 (30.3)
>4.0 71 (32.1)
>5.0 28 (12.7)
The normal capillary refill time 1-2s* 162 (73.3)
2-3s 44 (19.9)
3-4s 12 (5.4)
4-5s 3 (1.4)
The target urine output in resuscitation 0.35-0.5 cc/kgrh 26 (11.8)
0.5-1 cc/kg/h* 144 (65.2)
1-1.5 cc/kg/h 26 (11.8)
1.5-2 cc/kg/h 25 (11.3)
Cardiopulmonary resuscitation is needed when the Normal breathing, has a pulse 73.2)
patient is
Abnormal breathing but has a pulse 12 (5.4)
Unresponsive and has pulse but not 33 (14.9)
breathing
Pulseless, not breathing, and 169 (76.5)
unresponsive*
(Continued)
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Table 2 (Continued).

Parameters N (%)

The level of GCS you will consider elective intubation | GCS below 6 for airway protection 11 (5.0)

even if patient blood pressure and oxygenation is
GCS below 7 for airway protection 31 (14.0)

stable
GCS below 8 for airway protection 152 (68.8)
GCS below 9 for airway protection® | 27 (12.2)
The most important initial step in management of Early antibiotic administration*® 93 (42.1)

septic shock patient
Central line insertion with inotropic 56 (25.3)

support

Immediate ICU admission 42 (19.0)

Identifying the source of infection by | 30 (13.6)

getting culture reports

Hypovolemic shock management Insert 2 large pore peripheral 183 (82.8)
cannulas, send all labs and initiate fluid

bolus*

Send all labs, cardiac enzymes, and 18 (8.1)

initiate fluid Bolus

Insert central line, send all labs, and 18 (8.1)

initiate fluid bolus

Insert central line, send all labs, and 2 (0.9)

start on inotropic support

The correct sequence of formal assessment of sick Checking oxygenation, work of 105 (47.5)
patients outside the ICU breathing, BP, and last GCS*

Checking GCS, BP, oxygenation, and 49 (22.2)

last work of breathing

Checking GCS, BP, work of breathing, | 34 (15.4)

and last oxygenation

Checking BP, oxygenation, GCS, and 33 (14.9)

last work of breathing

All are evidence of tissue hypoperfusion Except: Urine output of more than 0.6 cc/kg/ | 134 (60.6)
h*
Skin mottling 37 (16.7)
Tachycardia 31 (14.0)

Capillary refill more than 2 seconds 19 (8.6)

The Techniques for establishing an airway and mask Jaw thrust and Chin lift* 168 (76.0)
ventilation
Heimlich maneuver and chin lift 27 (12.2)
Jaw thrust and mouth sweep 16 (7.2)
technique
Heimlich maneuver and mouth sweep | 10 (4.5)
(Continued)
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Table 2 (Continued).

Parameters

N (%)

The situation that is most likely to indicate sepsis:

white cell count >14 or <4*

Temperature >38.5°C or <36°C and 126 (57.0)

Fever with a heart rate of 100 beats 49 (22.2)

per min.

Heart rate > 90 beats per min and 28 (12.7)

white cell count > 10

Fever with a respiratory rate of 16 18 (8.1)

breaths per min.

The frequency of ward rounds in the ICU

x3/day* 49 (22.2)
x2/day 85 (38.5)
x|/day 62 (28.1)
Alternate days 19 (8.6)
x2/week 3 (1.4
x | /week 3 (1.4

Note: *Correct answers.

Table 3 Competency with Basic Tools Frequently Used in Daily Intensive Care Unit and Caring for Critically Ill Patients

Parameters Not Done or Feel Not Competent N (%) | Feel Competent N (%)
Nasal airway/suctioning 145 (65.6) 76 (34.4)
Use of O2 therapy devices 89 (40.3) 132 (59.7)
Interpretation of ABG 24 (10.9) 197 (89.1)
Oximeter reading 31 (14.0) 190 (86.0)
Assessment of patients with pulmonary edema 100 (45.2) 121 (54.8)
Recognition of signs of a threatened airway 64 (29.0) 157 (71.0)
Techniques for establishing an airway and for mask ventilation | 100 (45.2) 121 (54.8)
Endotracheal tube suctioning 167 (75.6) 54 (24.4)
Cardiopulmonary resuscitation 60 (27.1) 161 (72.9)
Assessment of body perfusion 58 (26.2) 163 (73.8)

In evaluating the five most common clinical signs and assessments in investigating a critical illness, the participants

emphasized GCS, airway patency, circulation adequacy, pulse rate, and pupils’ examination (Figure 3).

Regarding the satisfaction level of exposure to critical care, more than half of the sample (54%) believed they needed

improvement (Figure 4).

Discussion

A cross-sectional study was carried out between January and February 2022 and distributed via a social media platform.

This study involved interns and final year medical students at the College of Medicine, Umm Al-Qura University. A high
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Physiological observations according to quick sofa criteria
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Figure | Three most useful physiological observations for identifying sick patients according to quick SOFA criteria.

Three tools used for assessment of critically ill patient
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Figure 2 Three tools used for the assessment of critically ill patients.

response rate was achieved, and a standardized, validated questionnaire was used to assess the level of knowledge and
confidence toward the intensive care unit and care for critically ill patients.

The current study found a deficiency in critical care exposure to the ICU. More than half the participants (59.7%) had
an exposure of less than 1 day; in addition, 86.5% had formal teaching or self-learning about ICU in less than 5 h. Our
results align with a previous study among medical students in Saudi Arabia.'® The time spent self-learning about ICU is
less than 5 h for 82.1% of the subject. However, this is higher than a study performed in England, which reported a value
of just 42.9%."> This discrepancy could be attributed to the different study designs and sample sizes.

Our research demonstrated that half of the sample (54%) believed that they needed more exposure to critical care.
This finding is consistent with other studies.'>'®

We found that 65.6% of the sample did not feel competent with nasal airway/suctioning, and 75.6% were also
incompetent with endotracheal tube suctioning; this agrees with a study conducted in Saudi Arabia.'?

Many critical care associations and organizations have advocated for critical care education to be included as
a dedicated block in medical school curricula.""'*?! Critical care is exceptional in that it offers a wide range of clinical
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Figure 3 The five most common clinical signs and assessments in investigating a critical illness.

Satisfaction with level of exposure to critical care

M Satisfactory W Needs improvement M Poor M Not satisfactory

Figure 4 Satisfaction with the level of exposure to critical care.

experiences and clear, measurable cognitive and procedural learning results. Critical care units are good places to develop
communication skills, professionalism, and systems-based approaches like triage and bundling.**

Despite the clear benefits of focused education in this field, critical care is still inconsistently taught to undergraduate
medical students worldwide.'®** According to a survey of Irish medical schools, most critical care student placements
were shorter than 5 days and included no procedural training.*? Furthermore, a study of intensive care education in
English-speaking medical schools found that intensive care education was compulsory in just 31%. In contrast, a survey
of Australian and New Zealand medical schools found that mandatory teaching of critical care was offered by 56% of
medical schools. The duration of such teaching in most curricula was less than 1 week.'®**

Dispersed and non-core-focused teaching is the current undergraduate acute/critical care education.'®** A structured

curriculum model is required, with explicit learning objectives, a combination of bedside, classroom, and eLearning
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activities, procedural skills training, enriched evaluation of teaching and teaching techniques, and a formal student
assessment process.>

According to the literature, undergraduate medical students have indicated an interest in critical care medicine and
desire further exposure.'®>

Early exposure to critical care as a unique field, in the form of a well-structured curriculum, may inspire students to
pursue critical care as a career path, increasing the existing low interest in this vital specialty.””~° A recent study
conducted in United States, assessed ICU curricular efficacy and impact with a pre and posttest and end of curriculum
survey, an integrated ICU curriculum was implemented within the third-year internal medicine clerkship, demonstrated
that 73% of students strongly agree that their overall clerkship experience improved as a result of their curriculum, with
regard to attitudes, more than half of the sample reported increased comfort in their ability to participate in the
management of critically ill patients. Students also reported an increased likelihood of applying for an ICU sub-
internship during their fourth year of medical school.”” One key feature towards the importance of early training in
critical care is that it is also assists students to be prepared for their clinical practice in the future. There is evidence that
preparing students for this type of thing can assist them to become more confident in their transitions between year-levels
in a medical program, but also in their transition to clinical practice.”®

In the central area of Saudi Arabia in 2015, there were only 43 critical care consultants for 458 tertiary critical care
beds, with a lower ratio in other locations.?’

It is important to improve undergraduate knowledge and competencies to ensure patient safety. For maximum patient
safety, obstacles such as a full curriculum, limited staff, and a lack of funding should be overcome.'?

Limitations of the Study

The current study has some limitations. First, only one medical school was surveyed; therefore, this might affect the
generalizability of the study. However, our sample size and high response rate support the validity of these research
findings. Second, we did not include objective tools to assess the competency.

Conclusion and Recommendations

Undergraduate medical students have overall inadequate critical care exposure and competency, and they need further
improvement aiming to prepare them with the desired skills and knowledge. Therefore, we recommend integrating
critical care education in the forms of dedicated lectures, workshops, and hands-on clinical training in medical school’s
curriculum. Future research is needed to assess the effect of such an early exposure and to find any obstacles in order to
optimize the learning outcomes. Additionally, objective measurements of competency in critical care abilities should be
included in future evaluations.
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