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Introduction
A medical school curriculum is ideally designed to support the 
development of medical students, such that they achieve suffi-
cient knowledge as well as clinical and professional skills to 

assume appropriate responsibility after graduation.1 Graduates 
should be adequately prepared to recognize life-threating signs 
at an early stage and to have the basic knowledge and concepts 
to manage critical conditions.2,3 A significant percentage of 
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ABSTRACT

BACKgRound: Medical undergraduates should be prepared to recognize life threating critical conditions. Undergraduate medical curricu-
lum development to incorporate more critical care education is an essential requirement. Problem Based Learning curriculum has a potential 
advantage in providing more focused critical care education to medical undergraduate.

oBjeCTiveS: We aimed to evaluate the final year medical students’ knowledge and confidence in key critical care concepts in Problem 
Based Learning (PBL) curriculum compared to those in Traditional (Lecture) Based Learning curriculum. We also aimed to evaluate under-
graduate’s level of satisfaction with the exposure to critical care education during medical education and training.

MATeRiALS And MeThodS: This is a cross-sectional anonymous self-administered survey questionnaire completed by two groups of 
final-year medical students (PBL and TBL) from three Saudi medical schools to assess the degree of undergraduate exposure to critical care 
and their knowledge of key critical care assessment parameters.

ReSuLTS: The responses of 279 final year medical students was analyzed (70% response rate). The majority (53%) was male and the mean 
age 23.9 ± 1.4 years. Only 13% of students felt confident to manage hypovolemic shock and 15% could recognize the signs of a threatened air-
way. One third of the students (29%) correctly identified the critical level of lactic acid in shock and less than 2% of the sample responded cor-
rectly to all the questions related to the formal assessment of critically ill patients. Lectures were the main source of information in acute care. 
More than two-thirds (46%) of the sample indicated that they received tuition in critical care, however the total duration spent in a critical care 
rotation or teaching was 1 day or less. The medical students, who completed their training with a Problem-Based Learning curriculum, had a 
higher knowledge base and were more confident in many critical care concepts. Only 6.5% choose critical care as their likely future career.

ConCLuSion: Medical undergraduates in PBL have an overall better knowledge on key concepts and assessment tools applicable to eval-
uating and managing critically ill patients compared to students in TBL. However the gap in knowledge and confidence in assessing ill 
patients in both groups is evident. Critical care was not chosen as a preferred future career in all surveyed students. There is a need for insti-
tutional support and endorsement of undergraduate critical care exposure and education in Saudi Universities both to better prepare medi-
cal students for their imminent post-graduates exposure to ill patients and to help in closing the gap in critical care physicians through 
promoting the specialty.
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adverse events in hospitals are attributed to less experienced 
physicians.4 In a 9-month randomized clinical trial performed 
at an inpatient general medical service of a large academic med-
ical center, the medical error rate was 107.6 per 1000 patient-
days in resident-led rounds.5 Rapidly deteriorating sick patients 
either were not evaluated or were evaluated but not timeously 
due to the failure to recognize serious signs and symptoms.6

Early exposure to critical care management principles would 
improve the knowledge base, confidence, and competency of 
junior physicians during the critical transitional period to post-
graduate training. During this transitional period, newly grad-
uated physicians are usually the first responders for the 
assessment and treatment of an acutely ill patient.7-14

According to literature, focused undergraduate exposure to 
critical care and the management of acutely ill patients is either 
non-existing or inadequate despite the evidence of its bene-
fits.15,16 In a survey conducted in Irish medical schools, most stu-
dent placements in critical care was 5 days or less with no 
procedural training.17 Teaching intensive care was compulsory in 
only 31% to 56% of medical schools with 1 week of clinical expo-
sure.15,16 None of the Saudi Medical Schools currently has man-
datory Critical Care Medicine as a separate undergraduate 
educational block within the curriculum. A few medical schools 
have an elective or mandatory critical care course, usually embed-
ded in the anesthesia block. Most of the exposure to critical care 
medicine occurs during medical and surgery blocks with limited 
insight or assessment in the quantity and quality of critical care.

In 1960 a new teaching method in undergraduate medical 
education was presented for the first time at McMaster 
University in Canada.18 Compared to the traditional Lecture 
Based Learning (LBL) curriculum where students get knowl-
edge predominantly from lectures, Problem Based Learning 
(PBL) curriculum utilizes a preset clinical scenarios and prob-
lems from which students work their way through to resolve. 
Students apprise the problem critically, generate ideas and 
acquire knowledge, and skills to manage the presented clinical 
scenarios.19-22 As compared to TBL, problem based learning has 
number of proposed advantages like better learning motivation 
and knowledge retention and increases in-depth learning.23-25 
PBL however is more time consuming.26 Studies that compare 
the two methods based learning however did not always demon-
strate superiority of PBL on students’ knowledge.24,27-34

The current study aims to evaluate the final year medical 
students’ knowledge and confidence in key critical care con-
cepts in Problem Based Learning (PBL) curriculum compared 
to those in Traditional (Lecture) Based Learning curriculum. 
We also aimed to evaluate undergraduate’s level of satisfaction 
with the exposure to critical care education during medical 
education and training.

Materials and Methods
The study is a cross-sectional survey for final year medical 
students at three Saudi Universities using an anonymous 

self-administered questionnaire. The survey was conducted 
during the first and second semester of the final medical year. 
Group A students have a traditional Lecture-Based Learning 
(LBL) curriculum spanning 5 years while group B students 
have an integrated Problem-Based Learning (PBL) curricu-
lum spanning over same period. Both curricula incorporating 
academic and clinical phases.

The questionnaire consisted of 5 sections. The first section 
covers participant’s demographic information. The second sec-
tion is dedicated on exploring time spent in education on criti-
cal care (ICU rotations, formal ICU lectures, clinical scenarios 
on critical care, self-learning time in ICU including e learning) 
while in medical school. Participants are also asked if they 
think they had adequate training and resources to identify crit-
ically ill patients including teaching and training on physiolog-
ical track and trigger system (eg, early warning scores indicating 
that the patient is sick) and if they are satisfied with both time 
and content of the education.

The third section explore the participant knowledge on the 
most useful physiological observations for identifying the sick 
patient (Blood pressure, Temperature, Respiratory rate, Level 
of consciousness, SpO2 saturation, Heart rate, Urine output, 
Blood glucose level). All of them should be selected. In this 
section the participant is also asked about most common clini-
cal signs and assessments in understanding and investigating 
critical illness (General appearance, Breathing patterns, Airway 
patency, Circulation adequacy, Pulse volume and rate, Signs of 
a threatened airway, Glasgow Coma Scale, Pupillary reaction, 
Blood glucose measurement, Abdominal girth measurement, 
Finger clubbing, Lower limb edema). Participant will choose to 
agree, be neutral or disagree that those are useful parameters to 
assess critically ill patients. The last 3 parameters are consid-
ered less useful as critical clinical signs. Participants are then 
asked about typical ICU monitoring parameters, frequency of 
monitoring in ICU, and patients nursing ratio.

The fourth section of the questioner assess medical stu-
dent’s previous exposure and ability of to perform ICU some 
skills like nasal airway/suctioning, using O2 therapy devices, 
interpretation of ABG, techniques for establishing an airway 
and for mask ventilation, assessment of body perfusion, and 
GCS assessment. They are also asked if they are comfortable in 
assessing and managing a patient with hypovolemic shock or 
pulmonary edema.

Section 5 of the questioner address the formal assessment of 
critically ill patients (intubation thresholds, critical systolic 
blood pressure, GCS threshold for intubation, critical oxygen 
saturation, normal capillary refill time, the bedside manage-
ment principles of hypovolemic shock, critical lactic acid levels, 
features of sever sepsis and essential bedside approach, tissue 
hypoperfusion features, critical urine output, initial ABC in 
management of sick patients). Multiple choices are given and 
participant will choose the correct answers to those standard 
questions.
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The questioner was developed by a group of ICU consultant 
from 2 university hospitals who are involved in academic teach-
ing and both undergraduate and post graduate training. The 
main skeleton was adopted from previous similar questioners 
while individual questions contents are developed by the study 
team. Ideal and correct responses were also established by study 
team. Student’s competency is the subjective comfort of the stu-
dent in knowing and performing the skills.

The study objectives were explained to the participants. 
Agreeing to complete the questioner is considered as an 
informed consent to participate in this study. The study was 
approved by the Institutional Review Board of King Abdullah 
International Medical Research Center.

Statistical analysis

Standard descriptive statistics were done. Categorical variables 
are presented as frequency and percentage with continuous 
variables as mean ± standard deviation. Categorical variables 
were compared using the chi-square test or Fisher’s exact test, 
as appropriate. All tests were two-tailed and significance was 
accepted at a P-value <.05. Statistical testing was performed 
using SPSS for Windows (version 20.0; IBM, Armonk, NY, 
USA).

Sample size analysis calculations

To detect a difference of at least 15% in proportion of the cor-
rect answer in any of the knowledge questions between the two 
groups (PBL vs traditional) at 5% level of significance and to 
achieve a power of 80%, the required sample size was 183 from 
each group with a total of 366. To accommodate for a 20% 
non-response rate, the total number of questionnaires to be 
distributed was around 400.

Results
Of the 400 questionnaires distributed, 279 were completed, 
resulting in a response rate of 70%. There was more students in 
traditional lecture-based learning curriculum (57.7% vs 42.3%) 
and more participant from the first semester of the final year 
(59% vs 41%). The mean age of the combined group was 
23.9 ± 1.4 years and just more than half (53%) were male 
(Table 1).

More than two-thirds of the sample (62%) stated that they 
received some form of teaching in critical care. Regarding the 
total duration spent in critical care rotations or teaching, the 
majority (74%) indicated 1 day or less (Table 1). Formal lec-
tures accounted for approximately 50% of the education and 
workshops 18%. When asked to evaluate the adequacy of the 
education to be able to identify a critically ill patient, 79% indi-
cated not receiving adequate teaching (Table 1). A small pro-
portion (<2%) was satisfied with their theoretical and clinical 
exposure and 4.3% were satisfied with the content of the edu-
cation regarding critically ill patients.

Table 1. Demographic characteristics of the participants (N = 279).

PARAMETER N %

Sex

 Male 148 53

 Female 131 47

Age

 22-24 y 199 71.3

 >25 y 80 28.7

Mean age 23.9 ± 1.4 y

University

 Problem based learning (central region) 161 57.71

 Traditional curriculum (southern region) 118 42.29

Final year semester

 First 164 58.8

 Second 115 41.2

Training received in acute care 174 62

 Lectures 138 49

 Workshop 52 18.6

 Rotation 47 16.8

 e Learning 12 4.3

Choice of critical care as a future career 18 6.5

ICU experience/rotation

 <1 d 207 74.2

 1-14 d 59 21.1

 >14 d 13 4.7

Overall time spent self-learning about ICU by reading journals 
and textbooks

 <1 h 140 50.2

 1-5 h 89 31.9

 >5 h 50 17.9

ICU formal teaching received

 <1 h 135 48.4

 1-5 h 89 31.9

 >5 h 55 19.7

Adequacy of exposure to critical care

  Adequate training in medical school in the 
identification of critically ill patients (yes)

59 21

  Medical school prepares you for future work 
in acute care (yes)

80 29

(Continued)
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PARAMETER N %

  Medical textbooks describe the method of 
assessment of critically ill patients (yes)

144 52

  Education received in physiological 
derangements and critical illness trigger 
system (yes)

146 52

Satisfaction with level of exposure to critical care

 Theoretical/clinical exposure

  non satisfactory 274 98

   Poor 114 41

   Need improvement 160 57

  Satisfactory 5 2

 Content

  not satisfactory 762 96

   Poor 106 38

   Need improvement 161 58

  Satisfactory 12 4

Table 1. (Continued)

In terms of routine aspects of care for critically ill patients, 
less than 10% knew or was exposed to the use of O2 therapy 
devices and airway suctioning, 13% felt competent to apply the 
principles of hypovolemic shock management, and 15% would 
recognize the signs of a threatened airway (Table 2). The sam-
ple was knowledgeable about useful physiological observations 
and clinical signs in critical illness such as blood pressure, level 
of consciousness, the Glasgow Coma Scale, and oxygen satura-
tion (Table 3). Features like lower limb edema, finger clubbing, 
and abnormal abdominal girth were considered as signs of 
critical illness by participants (Table 4). Only 29% could iden-
tify the critical level of lactic acid in shock and 13% knew that 
tachypnea could be an early sign of critical illness.

A small proportion (1.8%) correctly responded to all 15 
questions related to the formal assessment of critically ill 
patients. The mean score of correct responses was 6.78 (SD 
±2.29) and the mean average score, out of 100, for all the ques-
tions regarding the formal assessment of critically ill patients 
was 45.2 (SD ±15.3).

There were significantly more participant from first semes-
ter in the BPL group while more participant in the second 
semester were from TBL group (P = .04). When asked if they 
have exposure to critical care lectures, workshops, and rotations 
in ICU, students in PBL group were significantly more affirm-
ative on all (P < .001). E-learning contributes to around 4% of 
critical care information only in both groups. Time spent in 
ICU was not significantly different between the two groups. 
When students were asked if they think they had adequate 
training in identifying critically ill patients, 23% of the PBL 

groups versus 19% of TBL were affirmative (P .38). Medical 
students in TBL were more likely to choose critical care as a 
future career (P < .001). The overall numbers who choose criti-
cal care was so low in both groups however.

PBL Group were able to identify more high alert clinical 
signs and assessment tools in critically ill patients (Table 5), felt 
more competent with basic tools frequently used in daily inten-
sive care practice (Table 6) and more participant responded 
correctly to key aspects of the assessment and management of 
critically ill patients (Table 7).

The proportion of the sample who chose critical care as a 
career had significantly less correct responses than the group 
who chose other specialties (mean score: 32.6 vs 46.1; P-value 
<.001). Critical care was chosen by only 6.2% of the sample 
with 12% choosing emergency medicine (ER) and 55% other 
specialties. PBL group was less likely to choose critical care as 
a future career as compared to students in traditional curricu-
lum (Table 4). Participants who received education in critical 
care were more likely to choose ER as a specialty, rather than 
critical care (P-value <.001). The time spent in the ICU and 
the duration of ICU related education and training had no 
impact on choosing critical care as a career.

Discussion
Medical graduates starting their residency have the responsi-
bility as first-responders in the care of patients, including 
acutely ill patients. To increase patient safety, the new gradu-
ates should be equipped with the necessary knowledge and 
skills to detect critically ill patients early and initiate appro-
priate management plans. Adequate and efficient undergrad-
uate education in managing acute illness and recognizing 
patients with potentially life threating conditions will trans-
late to a better performance during this period of physicians 
training.10

The current study highlights the deficiency in critical care 
exposure in the undergraduate education and training. 
Confidence in the management of basic critical care con-
cepts such as shock management is low. Similar to other 
studies, the majority of the participants indicated that their 
exposure to critical care should be improved (only 4% were 
satisfied with theoretical/clinical exposure and content of 
critical care in our cohort).15,35-37 Though the PBL curricu-
lum provided more exposure to critical care core principles 
and a higher overall confidence level, a short duration, non-
horizontal approach, and absence of formal assessment were 
also highlighted.

The impact of undergraduate PBL curriculum on critical 
care has been explored predominantly in nursing schools. A 
significant improvement in critical thinking, evaluating and 
deduction of confronted problem, and overall metacognitive 
analytic skills in nurses with problem based learning as com-
pared to lecture based learning.21,38-40 Some studies however 
could not show same positive effect despite higher overall 
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student’s satisfaction with PBL approach in communication 
and motivation.41 Effect of PBL approach in education was 
evaluated in a group of Medical student in public health.42 
Students in PBL has significantly better performance in exams 
and were gave their teacher in PBL higher scores compared to 
traditional based learning teachers. Similarly PBL was associ-
ated with higher learning and recalling scores in medical stu-
dents taking pediatric gastroenterology courses.43

Simulation based learning in critical care for undergradu-
ate medical students in comparison to PBL is superior for 

acquisition of critical assessment and management skills.44 In 
a randomized controlled comparison, medical students were 
educated on 2 acute medical problems, dyspnea, and abdomi-
nal pain crisis. Utilizing assessment checklist scores, students 
educated by SBL were able to approach the medical scenarios 
better than those educated with PBL.

Table 2. Competency with basic tools frequently used in daily intensive care practice.

PARAMETERS NOT DONE OR FEEL  
NOT COMPETENT

FEEL COMPETENT 

N % N %

Nasal airway/suctioning 263 94 16 5.7

Use of O2 therapy devices 253 91 25 9

Interpretation of ABG* 204 73 75 26.9

Oximeter reading 179 64 99 35.6

Assessment of patients with pulmonary edema 252 90 26 9.4

Recognition of signs of a threatened airway 239 86 43 15.4

Techniques for establishing an airway and for mask ventilation 242 87 37 13.3

Endotracheal tube suctioning 266 95 13 4.7

Cardiopulmonary resuscitation 242 87 36 12.9

Assessment of body perfusion 224 80 55 19.7

Assessment of capillary refill time 124 44 154 55.4

Management of hypovolemic shock 242 87 37 13.3

Neurological assessment (GCS**) 196 70 110 39.4

Pulse rate and volume assessment 72 26 207 74.2

Pupil examination and interpretation 127 46 152 54.5

*ABG: arterial blood Gas. **GCS: Glasgow Coma Scale.

Table 3. Most useful physiological observations for identifying the sick 
patient.

VARIABLE AGREE N (%)

Blood pressure 244 (87)

Temperature 220 (79)

Respiratory rate 231 (83)

Level of consciousness 242 (86.7)

SpO2 saturation 237 (85.3)

Heart rate 228 (82.4)

Urine output 214 (77.1)

Blood glucose measurement 213 (76.34)

Table 4. Most common clinical signs and assessments in 
understanding and investigating critical illness.

VARIABLE AGREE N (%)

General appearance 203 (73)

Airway patency 241 (86)

Breathing pattern 241 (86)

Circulation adequacy 245 (88)

Pulse rate 228 (82)

Glasgow Coma Scale 231 (83)

Pupils examination 212 (77)

Blood glucose measurement 212 (76.3)

Lower limb edema 149 (53)

Finger clubbing 86 (30)

Abdominal girth measurement 91 (33)
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Table 5. Most useful physiological observations and clinical signs and assessments in understanding and investigating critical illness.

PARAMETER PBL BASED CURRICULUM TRADITIONAL CURRICULUM P-VALUE

DISAGREE AGREE DISAGREE AGREE

N % N % N % N %

Blood pressure 23 14.3 138 85.7 12 10.2 106 89.8 0.378

Temperature 32 20 128 80 25 21.3 92 78.6 0.789

Respiratory rate 24 15 136 85 22 18.9 95 81.1 0.406

Level of consciousness 21 13.2 139 86.8 16 13.5 103 86.5 0.932

SpO2 saturation 22 13.7 138 86.3 19 16.1 99 83.9 0.57

Heart rate 22 13.7 138 86.3 27 23.1 90 76.9 0.046

Urine output 31 19.3 130 80.7 33 28.2 84 71.8 0.087

Blood glucose measurement 38 23.6 123 76.4 28 23.7 90 76.3 0.98

General appearance 36 22.6 123 77.4 38 32.2 80 67.8 0.075

Airway patency 16 9.9 145 90 22 18.6 96 81.4 0.036

Breathing pattern 16 9.9 145 90.1 22 18.6 96 81.4 0.036

Circulation adequacy 17 10.6 144 89.4 17 14.4 101 85.6 0.332

Pulse rate 27 16.8 134 83.2 24 20.3 94 79.7 0.446

Glasgow Coma Scale 17 10.6 144 89.4 31 26.3 87 73.7 <0.001

Pupils examination 28 17.6 131 82.4 37 31.4 81 68.6 0.008

Lower limb edema 77 47.8 84 52.2 53 44.9 65 55.1 0.63

Figure clubbing 110 68.3 51 31.7 83 70.3 35 29.7 0.719

Abdominal girth measurement 101 62.7 60 37.3 87 73.7 31 26.3 0.053

Table 6. Subjective competency with basic tools frequently used in daily intensive care practice.

PARAMETER PBL CURRICULUM TRADITIONAL CURRICULUM P-VALUE

NOT 
COMFORTABLE

COMFORTABLE NOT 
COMFORTABLE

COMFORTABLE 

N % N % N % N %

Nasal airway/suctioning 149 92.5 12 7.5 114 97 4 3.4 .149

Using O2 therapy devices 142 88.8 18 11.2 111 94 7 5.9 .126

Interpretation of ABG 90 55.9 71 44.1 114 97 4 3.4 <.001

Oximeter reading 85 53.1 75 46.9 94 80 24 20.3 <.001

Assessment patient with pulmonary edema 137 85.6 23 14.4 115 98 3 2.5 <.001

Recognize signs of a threatened airway 126 78.3 35 21.7 110 93 8 6.8 <.001

Techniques for establishing an airway and for mask 
ventilation

132 82.0 29 18.0 110 93 8 6.8 <.001

Endotracheal tube suctioning 149 92.5 12 7.5 117 99 1 0.8 .01

Cardio pulmonary resuscitation (CPR) 135 84.4 25 15.6 107 91 11 9.3 .122

(Continued)
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PARAMETER PBL CURRICULUM TRADITIONAL CURRICULUM P-VALUE

NOT 
COMFORTABLE

COMFORTABLE NOT 
COMFORTABLE

COMFORTABLE 

N % N % N % N %

Assessment of body perfusion 119 73.9 42 26.1 105 89 13 11.0 .002

Assessment of capillary refill time 43 26.9 117 73.1 81 69 37 31.4 <.001

Management of hypovolemic shock 136 84.5 25 15.5 106 90 12 10.2 .192

Neurological assessment (GCS) 84 52.2 77 47.8 85 72 33 28.0 <.001

Pulse rate and volume assessment 33 20.5 128 79.5 39 33 79 66.9 .018

Pupil examination and interpretation 66 41.0 95 59.0 61 52 57 48.3 .076

Table 6. (Continued)

(Continued)

Table 7. Formal assessment questions of critically ill patients (correct answer).

At what level of GCS you will consider elective intubation even if patient blood pressure and oxygenation is stable? ♦ GCS below 6 for airway 
protection ♦ GCS below 7 for airway protection ξ gCS below 8 for airway protection ♦ GCS below 9 for airway protection

Correct answer (PBL curriculum) Correct answer (traditional curriculum) P

N % N % <.001

73 45.3 31 26.3

What is an alarming systolic blood pressure: ξ 70 mmHg ♦ 80 mmHg ♦ 90 mmHg ♦ 100 mmHg

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % 0.092

46 28.6 45 38.1

Rate the lowest acceptable oxygen saturation ξ 88%-90% ♦ 93%-94% ♦ 95%-96% ♦ 97%-98%

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % <.001

34 21.1 55 46.6

Airway and for mask ventilation: ξ Jaw thrust and Chin lift ♦ Jaw thrust and mouth sweep technique ♦ Heimlich maneuver and chin lift ♦ 
Heimlich maneuver and mouth sweep

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % <.001

148 91.9 77 65.3

What is the normal capillary refill time: ξ 1-2 s ♦ 2-3 s ♦ 3-4 s ♦ 4-5 s

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % .003

111 68.9 61 51.7

Patient with hypovolemic shock: ♦ Insert central line, send all labs, and initiate fluid bolus ♦ Send all labs, cardiac enzymes, and initiate fluid 
bolus ξ Insert 2 large pore peripheral cannulas send all labs and initiate fluid bolus ♦ Insert central line, send all labs, and start on inotropic 
support

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % <.001

137 85.1 66 55.9
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Among the following, which situation is most likely to indicate sepsis: ♦ Fever with heart rate 100 beats per min. ♦ Fever with respiratory Rate 
16 breaths per min. ♦ Heart rate > 90 beats per min and white cell count 10. ξ Temperature >380°C or <360°C and white cell count >12 or <4

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % .01

109 67.7 62 52.5

All are evidence of tissue hypo perfusion except: ♦ Skin mottling ♦ Agitation ♦ Base excess of <−5 mmol/L ξ Urine output, 6 cc/kg/h

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % .165

18 11.2 20 16.9

At what lactic acid level should you be worried: ξ Lactic acid >2.0 ♦ Lactic acid >3.0 ♦ Lactic acid >4.0 ♦ Lactic acid >5.0

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % .067

53 32.9 27 22.9

The most important initial step in management of septic shock patient is: ♦ Identifying source of infection by getting culture reports ♦ Central 
line insertion with inotropic support ♦ Immediate ICU admission ξ Early antibiotic administration

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % .016

75 46.6 38 32.2

What is the target urine output in resuscitation: ♦ 2 cc/kg/h ♦ 0.35 cc/kg/h ♦ 1.5 cc/kg/h ξ□0.5 cc/kg/h

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % <.001

112 69.6 34 28.8

The earliest sign that a patient could be critically ill with sepsis: ♦Tachycardia ♦ Fever ξ□Tachypnea ♦ Hypothermia

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % .014

14 8.7 22 18.6

Cardiopulmonary resuscitation is needed when the patient is: ♦ Pulseless but breathing ♦ Not breathing but has pulse
♦ Unresponsive and has pulse but not breathing ξ Pulseless, not breathing, and unresponsive.

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % <.001

111 68.9 54 45.8

For all sick patients, the best initial safe intervention includes: ♦ Having venous access, sending for urgent diagnostic workup and keeping 
crush cart at the bedside ♦ Connect to cardiac monitoring, give fluid bolus and send for urgent diagnostic workup ♦ Connect to oxygen, 
having venous access and urgent diagnostic workup. ξ Connect to oxygen, having venous access urgent diagnostic workup and keep crush 
cart at the bedside

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % <.001

94 58.4 32 27.1

Which of the following represent the correct sequence of formal assessment of sick patient outside the ICU:
♦ Checking BP, oxygenation, GCS, and last work of breathing ♦ Checking GCS, BP, oxygenation, and last work of breathing ♦ Checking 
GCS, BP, work of breathing. and last oxygenation ξ Checking oxygenation, work of breathing BP, and last GCS

Correct answer (PBL curriculum) Correct answer (traditional curriculum)

N % N % <.001

93 57.8 39 33.1

Table 7. (Continued)
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Many critical care societies and organizations endorsed the 
incorporation of critical care education as a distinct block in 
medical school curricula.45-48 The critical care specialty is 
unique in providing not only clinical diversity but also in pro-
viding clear, measurable cognitive, and procedural learning out-
comes. Critical care units are ideal environments for the 
framing of communication skills, professionalism, and sys-
tems-based practices, such as triage and bundles.17 These skills 
constitute the pillars of many patient safety initiatives taught to 
postgraduates.

Despite the evident benefits of dedicated education in this 
discipline, critical care is still inconsistently taught to under-
graduate medical students globally.15,16 In a survey conducted 
in Irish medical schools, most student placements in critical 
care were for less than 5 days with no procedural training.17 In 
addition, a survey of intensive care education in English-
speaking medical schools, intensive care education was com-
pulsory in only 31%, and in a more recent survey of Australian 
and New Zealand medical schools, mandatory teaching of 
critical care was offered by 56% of medical schools. However, 
the duration of such teaching in the curricula was less than 
1 week in the majority of the schools.15,16

The current model in undergraduate acute/critical care edu-
cation is typically dispersed and non-core focused teaching.15,49 
There is a need for an organized curriculum model that 
includes clear learning objectives, a mixture of bedside, class-
room, and eLearning activities, procedural skills training, 
enriched evaluation of teaching and teaching methods, and a 
formal process of student assessment.17 The majority of the 
current sample (78%) considered their critical care exposure 
inadequate. There was a low level of competency in the appli-
cation of basic critical care principles, such as hypovolemic 
shock and threatened airway management. The overall knowl-
edge of key elements regarding the assessment of critically ill 
patients was low.

The current undergraduate medical student exposures to 
critical care in the majority of 28 Saudi universities are limited 
to elective rotations. Some universities have mandatory courses 
during the anesthesia block with a maximum of 2 weeks. A 
more structured approach with a core critical care curriculum 
spread over the last 2 or 3 years of medical school is required. 
Both the horizontal and vertical structure of such a curriculum 
block would provide opportunities for simultaneous parallel 
exposure to many sub-specialties. The students would have a 
good opportunity to integrate their basic, clinical, theoretical, 
and bedside training and experience the procedural domains 
associated with many diseases. According to literature, under-
graduate medical students have expressed interest and declared 
a need for more exposure to critical care medicine.37,50 In a 
survey of third-year medical students, 91% indicated that crit-
ical care should be a core component of the medical school 
curriculum.51 Early exposure to critical care as a distinct disci-
pline, in the form of an organized curriculum may also 

encourage students to choose critical care as a career and 
increase the current low interest in this crucial specialty.50,52 
Improving the undergraduate knowledge base and competen-
cies is imperative to patient safety. Barriers such as a full cur-
riculum, insufficient staffing, and a lack of funding should be 
resolved for the sake of optimum patient safety.53

Another potential advantage of formal undergraduate criti-
cal care teaching in medical schools is the increase in the quan-
tity of critical care consultants in the future through promoting 
the specialty early in the career path. In the USA, it is esti-
mated that the demand for critical care medicine will continue 
to grow rapidly, with the supply remaining near constant, caus-
ing a shortfall of specialist hours equal to 22% of the demand 
by 2020 and 35% by 2030.54 In Saudi Arabia, there are only 43 
critical care consultants for the 458 tertiary critical care beds in 
the central region with a lower ratio in other regions.55

The current study has multiple laminations. The small sam-
ple size and the geographical limitations make generalization 
of the results to other medical schools very difficult. The rela-
tively high non response rate (30%) is another limitation. We 
could not include more students as the year was completed. We 
also did not include an objective competency measure. Future 
inclusion of objective measures to evaluate competency in criti-
cal care skills is essential.
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