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Purpose: The coronavirus disease 2019 (COVID-19) pandemic may increase demand for 
healthcare professionals (HCPs), either because of a HCP shortage due to illness or because 
of the need to increase surge capacity. Final-year medical students are one of the resources 
potentially available to expand the workforce. There is a need to explore the willingness of 
final-year medical students to meet this demand, examine their perceived competence, and 
determine how their overall perceived competence correlates with their willingness.
Methods: A cross-sectional study using a self-administered electronic questionnaire was 
used. The questionnaire included demographic data, students’ self-perceived competence 
derived from the patient care theme of the Saudi Medical Education Directives 
(SaudiMED) framework, and their willingness to be measured on a 5-point Likert scale. 
The study targeted final-year medical students at King Saud University, Riyadh, Saudi 
Arabia.
Results: The number of participants was 134 (56.1% response rate), of whom 47 students 
(34.3%) were willing to work, while 31 (23.1%) were somewhat willing. The mean total self- 
perceived-competence score was 58.36/88 (66.3%). Demonstration of essential clinical skills 
had the highest mean score 11.48/16 (71.8%) among learning outcomes. There was a positive 
moderate correlation between willingness and mean perceived-competence score (Spearman 
correlation coefficient=0.45, p<0.001).
Conclusion: Fifty-seven percent of medical students were willing to work as part of the 
healthcare workforce during the COVID-19 pandemic. Better overall self-perceived compe
tence appeared to correlate with more willingness. Students perceive themselves to be more 
competent in essential clinical skills. Appropriate training and supervision are suggested in 
all tasks assigned to them, with additional care required in areas with a lower perceived 
competence, such as prescription writing and essential clinical procedures.
Keywords: medical education, disaster medicine, health personnel, professional competence

Introduction
On March 12, 2020, the World Health Organization (WHO) declared the corona
virus disease 2019 (COVID-19) outbreak a pandemic.1 One of the hallmarks of this 
pandemic is the infection of healthcare providers, which consequently leads to 
a shortage in the workforce.2 In addition, the occurrence of large-scale community 
transmission necessitates a larger healthcare workforce. This has led countries to 
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adopt multiple strategies to increase the surge capacity.3 

China dispatched 41,600 healthcare workers to its epicen
ter in the city of Wuhan in Hubei province,4 while the UK 
called on 65,000 retired physicians and nurses to re- 
register and become part of the healthcare task force.5

The WHO office for Europe recommends that final- 
year medical students within their limits of competence 
should be considered to join the task force.3 The 
Association of American Medical Colleges (AAMC) stres
ses that medical students should only care directly for 
patients, providing that student participation is voluntary, 
if there is a critical healthcare workforce need, it causes no 
disruption to their learning activities, and it falls within 
their level of competence.6 Medical students are clini
cians-in-training in addition to their role as learners, and 
can serve in many clinical roles.7

In severely hit central Switzerland, medical students 
expressed great willingness to participate as part of a swab 
team. They participated voluntarily after training, taking 
a total of 6700 swabs with no incidence of COVID-19 
among them.8 Likewise, a university hospital in Denmark 
employed final-year medical students as temporary resi
dents, ventilator therapy assistants, and nursing assistants.9

When medical students were compared with nursing 
and pharmacy students, they were found to be more will
ing to work during contagious diseases outbreaks. Being 
more knowledgeable about contagious diseases might have 
contributed to their increased willingness.10 There are 
some suggestive, if inconsistent, findings that knowledge 
and training influence willingness to work during 
a disaster; however, the association between competency 
and willingness is unclear.11

Despite being near or at graduation, research has sug
gested that medical students still have deficiencies in 
essential competencies. For example, even after gradua
tion, medical students have difficulties obtaining symp
tom-based medical history.12 Furthermore, a systematic 
review found that final-year medical students lack self- 
confidence, knowledge, and skills when it comes to 
prescribing.13 When 27 medical students performed simu
lations of the removal of contaminated gloves, only two 
demonstrated correct donning and doffing techniques.14

It has been suggested that the participation of students 
should be voluntary and within their level of competence. 
However, it is necessary to explore the willingness of 
final-year medical students to work in the case of critical 
healthcare workforce need. Additionally, an understanding 
of the areas in which students perceive themselves to be 

most competent would guide how much training and 
supervision they should receive before deploying them in 
case a need emerges. Finally, the association between will
ingness, self-perceived competence, and demographic fac
tors was explored.

Methods
Study Setting and Population
This was a cross-sectional study using a self-administered 
electronic questionnaire. It was conducted during the 
month of May 2020 targeting final (fifth)-year medical 
students at the College of Medicine at King Saud 
University (KSU), which is a public university located in 
Riyadh, Saudi Arabia. There were 239 students (58.4% of 
whom are males) enrolled in the final year.

Study Instruments
KSU College of Medicine applies a competency-based 
curriculum in accordance with the SaudiMED 
Framework. This framework consists of six major themes 
describing expected physician duties and obligations. 
The second theme, “patient care”, contains five learning 
outcomes concerned with essential clinical and interperso
nal skills, and these outcomes are further broken down into 
22 enabling competencies.15 In this study, the self- 
perceived competence part of the questionnaire was mea
sured using a 4-point Likert scale (1=incompetent, 
2=somewhat incompetent, 3=somewhat competent, 
4=competent) for each of the 22 competencies; giving 
a total score in the range 22–88 for self-perceived compe
tence. Willingness to report to work was assessed using 
a 5-point Likert scale (1=not willing, 2=somewhat not 
willing, 3=undecided, 4=somewhat willing, 5=willing). 
Demographic variables included age, gender, marital sta
tus, grade point average (GPA), history of chronic medical 
problems, volunteering experience, and previous summer 
clinical training.

The questionnaire included a pilot test for 10 fourth- 
year students. Pilot testing showed no problems with 
access to the survey. There were some typographic errors 
and disarrangement of answer choices, which were cor
rected. Also, students did not understand the word “ame
lioration” in one of the questions, which was then clarified 
by insertion of the synonym “improvement” in 
parenthesis.16 After the pilot testing, the questionnaire 
was sent to final-year students’ emails and electronic 
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messaging groups, with a weekly reminder over a period 
of three weeks.

Statistical Analysis
Data were analyzed using SPSS 21.0 statistical software 
(IBM Corporation, Armonk, NY, USA). Internal consis
tency of the 22-item self-perceived competence part of the 
questionnaire was measured using Cronbach’s alpha. 

Descriptive statistics (frequencies, percentages, mean, 
median, and standard deviation [SD]) were used to 
describe categorical and quantitative variables. Student’s 
t-test and a one-way analysis of variance (ANOVA) test 
were used to compare the mean values of quantitative 
variables in relation to the categorical outcome variable. 
Spearman correlation test was used to measure the linear 
association between the willingness Likert scale score and 

Table 1 Distribution of Sociodemographic Characteristics of Study Participants (n=134)

Sociodemographic Characteristics Number of 
Students (%)

Mean Perceived Competence 
Scores±SD, P-Value

Mean 
Willingness 
Scores±SD, 
P-Value

Gender Male 95 (70.9) 59.85±11.75 3.66±1.23

Female 39 (29.1) 54.72±11.58 3.72±1.23

p=0.023* p=0.815

GPA Excellent 36 (26.9) 57.53±13.82 3.78±1.31

Very good 71 (53) 58.42±11.71 3.72±1.16

Good 27 (20.1) 59.3±9.76 3.44±1.28

p=0.843 p=0.526

Have any chronic medical problems Yes 20 (14.9) 60.2±11.12 3.5±1.4

No 114 (85.1) 58.04±12.04 3.71±1.2

p=0.455 p=0.48

Have previous volunteering experience Yes 104 (77.6) 59.4±11.84 3.72±1.25

No 30 (22.4) 54.73±11.54 3.53±1.14

p=0.058 p=0.46

Previously took clinical summer training Yes 109 (81.3) 59.16±11.89 3.77±1.22

No 25 (18.7) 54.88±11.51 3.28±1.17

p=0.105 p=0.07

Willingness to work in case of critical 

healthcare workforce need

Not willing 7 (5.2) 47.71±10.28 –

Somewhat 
not willing

18 (13.4) 51.67±14.02 –

Undecided 32 (23.9) 55.91±10.45 –

Somewhat 

willing

31 (23.1) 57.61±6.66 –

Willing 46 (34.3) 64.8±11.92, –

p<0.001

Total 134 58.36±11.89 3.68±1.22

Note: *p<0.05. 
Abbreviations: GPA, grade point average; SD, standard deviation.
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mean perceived-competence scores. A p-value of ≤0.05 
was used to report statistical significance.

Ethical Considerations
Ethical approval (No. E-20-4935) was obtained from the 
institutional review board (IRB) at the KSU College of 
Medicine on May 12, 2020. Participants were informed 
about the rationale for the research, and that the informa
tion provided would be treated confidentially. The survey 
contained the informed consent form at the top of the 
page, to be viewed prior to voluntary participation. To 
enhance participation, students were incentivized with the 
option to participate in a raffle for five (200 Saudi Riyal) 
gift cards.17

Results
Sociodemographic Characteristics
In total, 134 students participated, representing a response 
rate of 56.1%. Ninety-five (70.9%) respondents were male 
and only one participant (0.3%) was married. Most of the 
participants (n=71, 53.0%) had a very good grade point 
average (GPA). Twenty students (14.9%) had chronic dis
eases, seven (5.2%) had respiratory illnesses, and five 
(3.7%) took medications that suppressed immunity. The 
distribution of sociodemographic characteristics of study 
participants is shown in Table 1.

Willingness and Self-Perceived 
Competence
Forty-seven medical students (34.3%) were willing to 
work, while 31 (23.1%) were somewhat willing. The inter
nal consistency for the 22-item self-perceived competence 

part of the questionnaire was high (Cronbach’s 
alpha=0.93). The mean total score was 58.36/88 (66.3%) 
±11.89, with a median of 59/88. Demonstration of essen
tial clinical skills had the highest mean score of 11.48/16 
(71.8%) among learning outcomes, while management of 
common medical problems had the lowest mean score of 
19.87/32 (62.1%). Figure 1 shows mean score percentages 
in learning outcomes. Within those learning outcomes, the 
competency with the highest mean score (3.31/4) was 
obtaining an accurate and comprehensive medical history, 
while the lowest (2.06/4) was demonstrating the skills of 
writing an appropriate prescription. Table 2 shows the 
distribution of students’ self-perceived competence for 
each enabling competency.

Correlation Between Willingness and 
Self-Perceived Competence
There was a positive moderate correlation between will
ingness and mean total perceived-competence score 
(Spearman correlation coefficient [rs]=0.45, p<0.001). 
Comparing the correlation of different learning outcomes 
with willingness, demonstration of the essential clinical 
skills had the highest correlation (rs =0.46, p<0.001). 
Figure 2 shows scatterplots illustrating the correlation 
between willingness to work and overall perceived com
petence and individual learning outcomes.

Discussion
The results of this study showed that 57.4% of the medical 
students were willing to work in the case of critical health
care workforce need caused by the COVID-19 pandemic. 
When healthcare students’ attitudes towards Middle East 

Demonstration of the essential clinical skills

Demonstration of clinical reasoning, decision
making, and problem-solving skills

Management of life-threatening
medical conditions

Management of common
medical problems

Placing patients’ needs and safety at the
center of the care process

Total self perceived competence

0% 25% 50% 75% 100%

66.3%

68.0%

62.1%

64.8%

68.8%

71.8%

Figure 1 Learning outcomes mean score percentages (n=134).
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Table 2 Distribution of Students’ Self-Perceived Competence for Each Enabling Competency (n=134)

Learning 
Outcome, Mean 
Score (%)

Enabling Competency Incompetent 
(%)

Somewhat 
Incompetent 
(%)

Somewhat 
Competent 
(%)

Competent 
(%)

Mean 
Score 
(%)

1. Demonstration of 

essential clinical skills 
11.48/16 (71.78)

1.1. Obtain an accurate and 

comprehensive medical history

1 (0.7) 16 (11.9) 58 (43.3) 59 (44) 3.31 (82.8)

1.2. Perform a complete systematic 

physical examination

6 (4.5) 31 (23.1) 63 (47) 34 (25.4) 2.93 (73.3)

1.3. Perform competently the 

essential clinical procedures

29 (21.6) 53 (39.6) 39 (29.1) 13 (9.7) 2.27 (56.8)

1.4. Critically analyze clinical data 
obtained through history, physical 

examination, and 

investigation

1 (0.7) 31 (23.1) 72 (53.7) 30 (22.4) 2.98 (74.5)

2. Demonstration of 

clinical reasoning, 
decision making, and 

problem-solving skills 

5.5/8 (68.75)

2.1. Demonstrate reasoning skills 

to formulate and prioritize 
a differential diagnosis

5 (3.7) 23 (17.5) 73 (54.5) 33 (24.6) 3 (75)

2.2. Develop a management 
strategy taking into consideration 

the priorities of the patient’s 

problem (s)

15 (11.2) 54 (40.3) 48 (35.8) 17 (12.7) 2.5 (62.5)

3. Management of life- 

threatening medical 
conditions 5.18/8 

(64.75)

3.1. Recognize and assess life or 

organ threatening conditions

18 (13.4) 35 (26.1) 58 (43.3) 23 (17.2) 2.64 (66)

3.2. Manage common medical 

emergencies

21 (15.7) 43 (32.1) 47 (35.1) 23 (17.2) 2.54 (63.5)

4. Management of 

common medical 

problems 19.87/32 
(62.09)

4.1. Demonstrate the importance 

of psychosocial, spiritual, religious, 

and cultural factors in patient 
management

5 (3.7) 26 (19.4) 65 (48.5) 38 (28.4) 3.01 (75.3)

4.2. Select and apply the most 

appropriate and cost-effective 
diagnostic procedures

25 (18.7) 52 (38.8) 43 (32.1) 14 (10.4) 2.34 (58.5)

4.3. Manage appropriately patients 

with acute and chronic physical and 
mental problems

23 (17.2) 60 (44.8) 43 (32.1) 8 (6) 2.27 (56.8)

4.4. Recognize the need for 

multiple therapeutic modalities to 
address patient conditions

18 (13.4) 51 (38.1) 51 (38.1) 14 (10.4) 2.46 (61.5)

4.5. Demonstrate the skills to 

write an appropriate prescription

36 (26.9) 60 (44.8) 32 (23.9) 6 (4.5) 2.06 (51.5)

4.6. Recognize the principles of the 

amelioration of suffering and 

disability rehabilitation and 
palliative care, including 

appropriate pain management

29 (21.6) 61 (45.5) 34 (25.4) 10 (7.5) 2.19 (54.8)

4.7. Make decisions in partnership 
with patients and/or their carers

14 (10.4) 39 (29.1) 58 (43.3) 23 (17.2) 2.67 (66.8)

4.8. Demonstrate effective 

counseling skills

7 (5.2) 31 (23.1) 69 (51.5) 27 (20.1) 2.87 (71.8)

(Continued)
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respiratory syndrome coronavirus (MERS-CoV) were 
examined, 39.2% disagreed with the statement about their 
willingness to do clinical rotations at a hospital where 
MERS-CoV patients were treated.19 On the other hand, 
a high proportion (74%.2) of Spanish medical and nursing 
students expressed willingness to take care of patients with 
COVID-19 if required.20 Similarly, 80% of Ugandan med
ical students from all the years of study expressed will
ingness to participate in the frontline response to the 
COVID-19 pandemic.21 Of note, there were differences in 
the targeted population, timing of data collection in relation 
to the state of the pandemic or epidemic in the country, and 
phrases and Likert scale questions used to assess willing
ness. These factors should be taken into consideration when 
attempting to compare and contrast the aforementioned 
studies.

Willingness correlated moderately with level of self- 
perceived competence in essential clinical and interperso
nal skills. This finding might support the hypothesis that 
medical students with a better self-perceived competence 
are more willing to work in the case of a large-scale 
outbreak with respiratory transmission, such as with 
COVID-19. Nevertheless, such a notion needs to be sup
ported by objective measurement of competence and 
a longitudinal study to establish the direction of the 
association.

A previous study on medical students showed that 
objectively measured and self-perceived competence cor
related better with “soft” skills, while there was a poorer 
correlation with clinical skills.18 History taking was the 
competency in which students perceived themselves to be 
most competent. Fortunately, history taking does not 
necessarily have to be carried out face-to-face, as it can 
be done through virtual visits. Applying essential princi
ples of infection prevention and control was second in 
terms of perceived-competence scores. A previous study 
on medical students in eastern Saudi Arabia revealed poor 
knowledge of infection control and standard precautions.22 

The same study also found that study year correlated with 
a higher level of knowledge.22 This might explain why 
high scores were found in our study, since only final-year 
students were included.

In central Switzerland, students helped during the 
surge by carrying out the swabbing procedure.8 

However, performing essential clinical procedures was 
one of the competencies with the lowest scores in this 
study. Furthermore, the skills of writing a prescription 
had the lowest perceived competency; however, pre
scribing can be done electronically and this, therefore, 
provides the opportunity to engage the help of students. 
The literature indicates that the correlation between self- 
perceived competence and objectively assessed 

Table 2 (Continued). 

Learning 
Outcome, Mean 
Score (%)

Enabling Competency Incompetent 
(%)

Somewhat 
Incompetent 
(%)

Somewhat 
Competent 
(%)

Competent 
(%)

Mean 
Score 
(%)

5. Placing patients’ 
needs and safety at 

the center of the care 

process 16.33/24 
(68.04)

5.1. Demonstrate knowledge and 
skills in the area related to patient 

safety eg, root-cause analyses, safe 

prescription and procedures

12 (9) 50 (37.3) 54 (40.3) 18 (13.4) 2.58 (64.5)

5.2. Analyze the aftermath of 

medical errors

25 (18.7) 53 (39.6) 40 (29.9) 16 (11.9) 2.35 (58.8)

5.3. Demonstrate reflection and 
learning from errors

16 (11.9) 23 (17.2) 60 (44.8) 35 (26.1) 2.85 (71.3)

5.4. Identify and manage clinical 

risks

13 (9.7) 47 (35.1) 58 (43.3) 16 (11.9) 2.57 (64.3)

5.5. Apply the essential principles 

of infection prevention and control 

in health care settings

6 (4.5) 27 (20.1) 59 (44) 42 (31.3) 3.02 (75.5)

5.6. Report any concurrent 

physical, social, or mental ailment 

that would affect patient care to 
appropriate authorities

9 (6.7) 31 (23.1) 52 (38.8) 42 (31.3) 2.95 (73.8)
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performance is either absent or discordant for essential 
clinical procedures, and it is weak for prescribing 
skills.13,23,24 However, these findings, and the fact that 
both competencies were among the lowest in perceived 
competence, should not discourage the assignment of 
students to these tasks, but raises the need for additional 
care in training and supervision in this instance.

Interestingly, students with higher GPAs had higher 
willingness scores and lower perceived-competence 
scores, although neither difference was statistically signif
icant. There is evidence that medical students who volun
teered at a free clinic had higher cumulative GPAs than 
those who did not.25 Further, Carr et al found a weak 

correlation between medical students’ GPAs and their 
performance as junior doctors.26

Few students with chronic medical illnesses, such as 
respiratory illnesses, or who required medications that 
suppresses immunity, were included in this study. 
Therefore, it is important to identify vulnerable students 
in order to protect them. For instance, they could be 
assigned to lower risk tasks and areas. While previous 
research on healthcare providers has indicated that the 
presence of personal health issues is a barrier to willing
ness to work in a public health emergency, there were no 
significant differences in willingness between students 
with and without chronic medical problems in our 
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study.11 Students who had undergone previous clinical 
summer training had a significantly higher willingness to 
work, which is reasonable as both activities are consistent 
in that they are elective.

Limitations
This study has multiple limitations. For example, the study 
relied on self-perceived competence, it measured associa
tion at a single point in time, and it included students from 
a single medical college. In addition, study participants 
were sampled using a non-probability sampling technique.

Conclusions
In summary, more than one-third of medical students are 
willing to work as part of the healthcare workforce during 
the COVID-19 pandemic. Better overall self-perceived 
competence appears to correlate with greater willingness. 
Students perceive themselves to be more competent in 
some areas than others. Appropriate training and super
vision are suggested for all tasks assigned to them, with 
additional care required in some tasks with a lower per
ceived competence. Some students are vulnerable to ser
ious infection, and it is, therefore, essential to identify 
them to protect them. Recommendations for future 
research include measuring competence objectively, fol
lowing the association between willingness and compe
tence longitudinally for better ascertainment of the 
direction of the association, further exploring the reasons 
why some students were less willing or not willing to 
work, and incorporating qualitative methods for better 
insight into students’ thoughts and feelings with regard 
to their willingness.
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