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Introduction: The impact of the coronavirus disease (COVID-19) outbreak on many parts of our lives cannot be overstated. This 
study aimed to identify the psychological, physical activity, and educational effects of COVID-19 on radiological sciences students and 
interns at the three campuses of King Saud bin Abdulaziz University for Health Sciences (KSAU-HS), Riyadh, Jeddah, and Alahsa.
Methods: A cross-sectional study was conducted between November and December 2021 among Saudi-108 radiological sciences 
students and interns using non-probability convenient sampling at King Saud bin Abdul-Aziz University for Health Science (KSAU- 
HS), Riyadh, Jeddah, and Alahsa using a validated questionnaire. Statistical analyses were conducted using Excel and JMP statistical 
software.
Results: 102 out of 108 completed the questionnaire resulting in a 94.44% response rate. The percentage of the overall negative 
psychological impact was 62%. For the physical activity effects of COVID-19 among students and interns, 96% reported a decline in 
their physical activities. 77% of participants reported a fair impression that the students were able to achieve some of their academic 
goals and acquired new skills during the pandemic, and 20% reported a good impression. They achieved all their goals and developed 
new skills, whereas 3% reported bad impressions and needed to achieve their goals or improve their skills.
Conclusion: COVID-19 had a negative psychological and physical activity impact on RADs students and interns at the three KSAU- 
HS campuses in the Kingdom of Saudi Arabia. Despite technical difficulties, students and interns reported positive academic outcomes 
from COVID-19.
Keywords: COVID-19, radiological sciences students, interns, psychological effect, clinical skills, radiography education

Introduction
With the coronavirus pandemic 2019 (COVID-19), educational training institutions and health professions faced many 
challenges worldwide.1,2 Although many nations have embraced extreme measures to prevent the spread of the infection, 
such as social distancing, the consequences of COVID-19 led to several impacts on students, healthcare workers, and 
trainers.3–5 Many schools and colleges throughout the globe have been closed and stopped their instructional activities 
because of the pandemic, which has affected students’ mental health.6,7 Even though the learning activities gradually 
shifted to electronic learning (eLearning), the main challenge was setting a schedule compatible with the pandemic, 
especially with training activities, as attendance was restricted and prohibited.8,9 Furthermore, with the pandemic, the 
reduction of patients in hospitals caused trainers to work with fewer cases, which led to the limitation of studying various 
diseases and X-ray procedures.6 Interruptions in educational delivery have been reported and are well-documented.10–12 

The pandemic has greatly affected teaching, research, and hands-on training in radiography at different universities.12–14
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The College of Applied Medical Sciences (CoAMS) of King Saud bin Abdulaziz University for Health Sciences 
(KSAU-HS) in Saudi Arabia (KSA) offers a high-quality undergraduate Radiological Sciences (RADS) program to 
maximize students’ ability via intensive instruction and practice. It is a four-year tracks-based curriculum in three KSA 
cities/campuses with three specialized pathways: CT & MRI, VIR, and US. After two years of preprofessional science 
and health courses, students begin their professional studies in RADS’s third and fourth years. RADS’ curriculum 
includes interactive lectures, practical workshops, PBL and TBL, group discussions, and case studies. RADS programs 
also give hands-on instruction in the third and fourth years through field/clinical experiences. After the fourth year, 
students begin internships as interns, who enroll in the fifth year of clinical practice. All in-person teaching and learning 
activities were suspended following government directives during the pandemic. Gradually, the teaching activities 
transitioned to virtual classes using Blackboard Collaborate and Microsoft Teams. The field/clinical activities were 
restricted and transitioned to simulation using mannequins available in the university for students enrolled in blended 
courses that are theoretical and practical. In addition, field/clinical training was coordinated (in compliance with local 
COVID-19 protocols) for students enrolled in pure practical courses and for interns during their internship.

Radiographers are first-line healthcare workers who play a crucial role in providing care during COVID-19. 
Maintaining workforce numbers, especially as health services recover from the first effects of COVID-19 and become 
ready for additional pandemic waves, depends heavily on the entry of fresh graduates into the profession. Different 
studies have measured burnout, anxiety, and depression among medical and non-medical students nationally and 
internationally during COVID-19.15–18 However, to our knowledge, no study has been done on the psychological, 
physical activity, and educational impacts of the first wave of COVID-19 on radiological sciences students and interns at 
the three campuses of KSAU-HS in the Kingdom of Saudi Arabia. Therefore, this study aimed to identify the 
psychological, physical activity, and educational impacts of COVID-19 on radiological sciences students and interns at 
the three campuses of King Saud bin Abdulaziz University for Health Sciences (KSAU-HS), Riyadh, Jeddah, and 
Alahsa.

Methodology
A cross-sectional study was conducted at King Saud bin Abdul-Aziz University for Health Sciences (KSAU-HS), 
Kingdom of Saudi Arabia, between November and December 2021. The study aimed to collect data from radiological 
sciences students (RADS) and interns enrolled in KSAU-HS, College of Applied Medical Sciences, at the three 
campuses, Riyadh, Jeddah, and Alahsa, during the pandemic of COVID-19. The exclusion criteria were students who 
had withdrawn from the program or had postponed the semester during the pandemic. Non-probability convenient 
sampling technique was used, and all participants (n= 108) were invited via email to complete an online survey.

A twenty questions survey was designed and validated by experts to determine how COVID-19 affected the 
radiological sciences students and interns during their clinical rotations. The questionnaire’s content validity was 
determined by computing the index of Item Objective Congruence (IOC).19 Parameters of the index suggested that an 
IOC score of more than 0.6 indicated excellent content validity.19 The IOC scores for all items of the questionnaire were 
more than 0.6. Before collecting data, twenty copies of the questionnaire were pretested among selected RADs 
participants enrolled in KSAU-HS, Jeddah campus. Cronbach’s alpha, a measure of internal consistency established 
before data collection, was 0.70. The survey has two sections, and it takes about ten minutes to be completed. Response 
choices were closed-ended, five-point Likert scale. The first section was designed for demographic data [ie, age, gender, 
academic level, and location of their campus at KSAU-HS] and participants’ history of COVID-19. Section two was 
created to examine the psychological, physical activity, and academic challenges and issues faced by RADs students and 
interns during the first wave of COVID-19.

This study was approved by the Institutional Review Board (IRB) committee of King Abdullah International Medical 
Research Center (KAIMRC). Electronic consent was obtained from all participants before filling out the survey. 
Participants’ confidentiality was maintained, and students’ performance was kept confidential during the study analysis. 
The participant’s information was held in a secure encrypted Excel file. All analyses were conducted using Excel version 
16 and JMP statistical software version 16. The statistical analysis process involved three steps: descriptive statistics 
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(mean and standard deviation), Cronbach’s alpha test was used to evaluate scale reliability, and Chi-Square Test for 
Association was used to determine if there is any association between two variables.

Results
The overall number of students who agreed to participate in this study was 102 out of 108, resulting in a 94.44% response rate 
[46 male (45%), 56 female (55%)]. The participants’ age range was 19 to 24 years old, with an average age of 21.59 ± 1.25 
years. A summary of the student’s academic levels and campus locations is provided in Table 1. Most of the participants 
among the three campuses were interns (n=36) then, fourth-year students (n=34) then, third-year students (n=32), with total 
percentages of 35.3%, 33.3%, and 31.4%, respectively. The participants who were from Riyadh were (n=37) 36.3%, Jeddah 
(n= 35) 34.3%, and Alahsa (n= 30) 29.4%. Participants were asked if they had been infected with COVID-19 since the 
pandemic started, and the results showed that 68% of the participants got infected. In comparison, 32% did not get infected 
(Figure 1). The survey’s internal consistency (Cronbach’s alpha) was good and acceptable (α = 0.701).

The participants were asked about their overall impression of COVID-19. The results showed that the overall 
impression of the effect of COVID-19 on students’ study and clinical training was as follows: 77% of participants 
reported a fair impression, 20% reported a good impression, where the students were able to achieve their planned 
academic goals, ie, raising their cumulative GPA or maintaining their GPA from dropping down and developed new 
skills, and 3% of the students reported a bad impression where they did not achieve their academic goals or improve 
skills (Figure 2). The association between gender and the overall impression of the COVID-19 pandemic on participants’ 
study and clinical training was evaluated using the Chi-square analysis test. The results showed no significant difference 
between males’ and females’ impressions, with a P value of 0.4256, as shown in (Figure 2). The participants were asked 
to select the most significant challenge they faced while studying during COVID-19. Our results showed that the top 
three challenges the radiological students and trainers faced in KSAU-HS were the fear of family members getting 
infected with COVID-19, social distancing and quarantine, and dealing with COVID patients during the clinical training 
(Figure 3). A summary of the rest of the survey’s results is shown in Table 2. The following sections will present 
combinations of the results Likert scales [strongly agree and agree] and [strongly disagree and disagree]. Our results 
showed that 42% of the students were able to access electronic learning (eLearning) during the pandemic, 29% were 
sometimes able to access eLearning, and 29% of the students were not able to access eLearning. Of those who could 
access the eLearning, 61% faced technical issues throughout the experience, 22% reported that they sometimes faced 
technical problems in the eLearning, and 17% of the students reported that they did not face any technical issues with the 
eLearning experience. In addition, our results showed that 55% of the students reported that their studying performance 
was negatively affected by COVID-19. In comparison, 26% of the students reported that their studying performance was 
sometimes negatively affected by COVID-19 for some courses, and 19% reported that their studying performance was 
not negatively affected by the pandemic. However, 62% of the students reported that their instructors and supervisor were 
cooperative during the eLearning sessions and were more lenient during the clinical training evaluation process, 16% 
reported that instructors and supervisors were sometimes cooperative and lenient, and 22% reported that instructors and 
supervisors were not cooperative nor lenient during the eLearning sessions and the clinical training evaluation process. 
Consequently, 55% of the students reported that studying during the pandemic was good for them academically, while 

Table 1 Percentage of Students’ Academic Levels Among the Three KSAU-HS Campuses

Academic Level Alahsa Jeddah Riyadh Total
n [%] n [%] n [%] n [%]

3rd year 5 [4.9%] 9 [8.8%] 18 [17.7%] 32 [31.4%]

4th year 11 [10.8%] 15 [14.7%] 8 [7.8%] 34 [33.3%]

Internship 14 [13.7%] 11 [10.8%] 11 [10.8%] 36 [35.3%]

Total 30 [29.4%] 35 [34.3%] 37 [36.3%] 102 [100%]
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Figure 2 The overall impression of COVID-19 on participants’ educational and clinical goals on the left and the Association between gender and overall impression of 
COVID-19 on the right.

Figure 1 Percentage of students infected with COVID-19 during the pandemic.

Figure 3 RADs students and interns’ concerns faced while studying during the pandemic.
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21% reported that studying during the pandemic was not good for them academically. The association between gender 
and academic performance improvement of participants was evaluated using the Chi-square analysis test. Our findings 
revealed a statistically significant association between academic performance improvement and gender (P = 0.0160), 
where 36% of female students reported good academic performance. In comparison, only 19% of males reported good 
academic performance during the pandemic (Figure 4).

Table 2 Psychological, Physical Activity, and Educational Effects of COVID-19 on Radiological Sciences Students and Interns at KSAU-HS

Questions Strongly 
Agree

Agree Sometimes Disagree Strongly 
Disagree

Total 
n [%]

I was able to access eLearning (Electronic learning) during the 

COVID-19 pandemic.

18 [18%] 25 [24%] 30 [29%] 20 [20%] 9 [9%] 102 [100%]

I faced technical problems when I accessed eLearning 23 [23%] 39 [38%] 23 [22%] 12 [12%] 5 [5%] 102 [100%]

During the COVID-19 pandemic, my studying performance 
was negatively affected.

19 [19%] 37 [36%] 27 [26%] 14 [14%] 5 [5%] 102 [100%]

My instructors and supervisors cooperated during the 

pandemic’s eLearning and were more lenient during the clinical 

training evaluation process.

30 [29%] 34 [33%] 16 [16%] 16 [16%] 6 [6%] 102 [100%]

Overall, my academic performance was good during the 

pandemic. (Improvement in grades)

22 [22%] 34 [33%] 25 [24%] 14 [14%] 7 [7%] 102 [100%]

Communication with colleagues was difficult during the 

pandemic.

25 [24%] 38 [37%] 18 [18%] 14 [14%] 7 [7%] 102 [100%]

The pandemic has had a negative psychological impact on me. 27 [27%] 36 [35%] 29 [28%] 5 [5%] 5 [5%] 102 [100%]

My education and clinical training during the COVID-19 

pandemic stressed and overwhelmed me.

12 [12%] 28 [27%] 30 [29%] 20 [20%] 12 [12%] 102 [100%]

I was worried about my health during my clinical training; by 

getting infected by COVID-19.

13 [13%] 35 [34%] 37 [36%] 11 [11%] 6 [6%] 102 [100%]

Overall, the pandemic caused a negative impact on me 

physically, ie, a reduction in physical activities.

43 [42%] 39 [38%] 16 [16%] 4 [4%] 0 [0%] 102 [100%]

Figure 4 Association between gender and self-reported improvement of academic performance grades during the pandemic.
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In addition, our results showed difficulties in communication between peers 61% reported it was difficult to 
communicate during the pandemic, 18% reported sometimes having difficulties communicating, and 21% had no issue 
communicating during the pandemic. Regarding the psychological impact, 62% of the students had a negative effect, 
28% of the students sometimes had a negative impact, and 10% of the students did not have a bad psychological impact. 
Our study showed that 39% of the students were stressed and overwhelmed with their education and clinical training 
during the COVID-19 pandemic, 29% of the students sometimes were stressed with their education and clinical training, 
and 32% of the students were not stressed with their education and clinical training. In addition, our results showed that 
47% of the students worried about their health during their clinical rotation, 36% were sometimes concerned about their 
health during their clinical rotation, and 17% did not worry about their health during the clinical rotation. Regarding the 
physical activity impact, 96% of the students reported a negative physical effect, whether during the whole pandemic or 
sometimes during the pandemic. In contrast, 4% of the students reported they had no negative impact on their physical 
activities during the pandemic.

Discussion
Our study revealed a snapshot of the psychological, physical activity, and educational impact of the first wave of COVID- 
19 among RADs students and interns at the three campuses of King Saud bin Abdulaziz University for Health Sciences 
(KSAU-HS) Riyadh, Jeddah, and Alahsa. A dominance was noted in Riyadh’s response rate among the other campuses 
Table 1. This could be explained by the variation in the students’ number enrolled among the three campuses due to the 
location and capacity of these three campuses. The Riyadh campus is the main campus with seven colleges and is in the 
capital city of Saudi Arabia. Jeddah campus has four colleges and is located in the second largest city in Saudi Arabia. 
Finally, the campus in Alahsa, the fifth largest city in Saudi Arabia, has three colleges in the university. In addition, the 
response rate was highest among the interns involved in clinical field internships; this may help explain why 68% of the 
participants had been infected with COIVD, as shown in Figure 1. On the other hand, when participants ranked their top 
three concerns, fear of family members being infected by COVID-19 was the top concern, with 88%. Quarantine and 
social distancing were ranked as a second concern with 66%, then dealing with COVID patients during the clinical 
training with 55%. Similarly, a Canadian study revealed that their participants were more concerned about family 
members and loved ones from getting severely sick or dying, with a percentage of 59%, then passing the virus to 
someone else if got infected with 53%, and finally becoming ill by the virus with 48%.14 The reason for this could be that 
participants were aware that people over the age of 65 account for 80% of hospitalizations and have a death risk that is 23 
times higher than the risk faced by those younger than 65.20

Regarding the psychological impact, several studies in several countries have measured burnout, anxiety, and depression 
among college students during COVID-19.15–18 A previous national study has reported the burnout rate among Saudi 
radiological sciences students enrolled in the College of applied medical sciences (CoAMS) at the three campuses of KSAU- 
HS during the COVID-19 pandemic as moderate to high burnout rates. The study reported that burnout increased as students 
advanced to the fourth year.21 Similarly, our findings revealed that 39% of the RADs students and interns felt stressed and 
overwhelmed during their study. The percentage increased to 47% during their clinical training, mainly during the fourth year 
of their study and the internship. Our findings revealed that 62% of the students reported a negative psychological impact of 
COVID-19 during their study. There is evidence from multiple international studies that physical activity can significantly 
reduce the psychological impact of lockdown during the pandemic.22–25

On the other hand, different studies reported a general decline in physical activity levels among university students 
because of social distancing.26 Nine studies found a statistically significant decline in participants’ physical activity 
levels. Five studies showed a reduction in light/mild physical activity (walking) of 32.5% to 64.5% compared to pre- 
lockdown rates. Seven studies showed a reduction in high/vigorous physical activity of 2.9% to 52.8%. Across the board, 
university students’ levels of walking, moderate, strong, and total physical activity decreased during the COVID-19 
pandemic confinements.26 Our findings showed comparable results of 96% of the students and interns reporting a decline 
in their physical activities, negatively affecting them.

Regarding the educational impact, like previous studies,13,14 online learning was utilized in KSAU-HS instead of regular 
face-to-face teaching instructions. Two indicators were used to evaluate participants’ learning performance: (a) improvement 
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in perceived learning (ie, students’ self-evaluation of their academic studying performance during the lockdown period 
relative to the period before the lockdown); (b) improvement in grades (self-reported differences in student grades between 
the lockdown period and the period before the lockdown). Our results revealed 55% of participants reported a negative 
studying performance, while 55% reported improvements in their grades. In addition, our study provided evidence of the 
gender gap in favor of females in learning outcomes, especially when it comes to grades (P = 0.0160). A study conducted in 
Mexico revealed similar results that females had a higher academic average than males.27 The study concluded that gender 
was a factor associated with academic performance during the quarantine period due to the COVID-19 pandemic.27

On the other hand, the education system faced many challenges globally due to the COVID-19 pandemic.8,9 

A study conducted in Ghana reported that 64.5% of radiography students found the online system as not user- 
friendly due to no prior experience/training in online education and lack of access to internet services.12 Similarly, 
our research showed that only 42% of students had access to their eLearning and 61% of those who did report 
experiencing technical difficulties. Even though online learning lacks the engaging qualities of face-to-face 
learning, online learning has advantages (ie, flexibility, availability of learning materials such as audio and 
video whenever needed, less commuting costs, etc).28,29 Moreover, our study showed that 62% of participants 
reported that supervisors demonstrated a positive attitude toward collaboration and flexibility During the eLearning 
classes and the clinical training evaluation procedures, which eventually benefitted the students’ overall impression 
of COVID-19 with 97% fair to good impression, where the students were able to achieve their planned academic 
goals, ie, raising their cumulative GPA or maintaining their GPA from dropping down and developed new skills.

Limitations
The major limitation of this study is that we did not capture the impact of the pandemic on RADs students’ research activity. 
In addition, this study was mainly focused on one university that offers a Radiological science program in Saudi Arabia.

Conclusion
Our study showed the psychological, physical activity, and educational impact of the first wave of COVID-19 
among RADs students and interns at the three campuses of King Saud bin Abdulaziz University for Health Sciences 
(KSAU-HS) Riyadh, Jeddah, and Alahsa. Our study showed that 68% of the participants had been infected with 
COIVD, and the participants reported a negative impact on them psychologically. In addition, due to the lockdown, 
participants reported a negative impact on their physical activities. On the other hand, RADS students and interns 
reported good academic impacts of COVID-19 regardless of the technical issues associated with eLearning. 
A future qualitative study could look at the experiences of 68% of participants who got infected with COVID-19 
during their study. In addition, future research would be to conduct a study to evaluate the impact of the COVID-19 
pandemic on RADs students’ research activity. Also, further research is recommended to compare the effects of 
COVID-19 among different universities in the Kingdom of Saudi Arabia that provide radiological sciences 
programs.
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