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Methods: A survey containing 20 questions was circulated to radiography students, across 13 universities
in 11 countries of Latin America using Google Forms. The survey contained open and closed questions.
Answers were analysed with descriptive statistics and the methodology of interpretative phenomeno-
logical analysis for the open answers.

Results: Of the 1310 responses only 23.9% (n = 313) of students reported attending clinical placements

gg(ﬁ?td;diographers and from this cohort only 8.9% (n = 28) became infected with COVID-19. In response to how the
Radiography education pandemic had impacted upon the students’ academic progression, the most common topic in the open
COVID-19 answers was “Concerns about the lack of clinical training”, mentioned by 629 students. Students in
Clinical placements middle and later years of their radiography education expressed the greatest concern about future

clinical placements. Almost all radiography students (95.2%/n = 1247) indicated that their main concerns
regarding COVID-19 infection while undertaking clinical placements was in relation to the risk of
infecting their families as most students stated they cohabited with relatives (86.6%/n = 1134).
Conclusion: Compared to European findings co-habitation trends increased anxiety related to infection
and impacted their mental health. Students expressed concern about the quality of education they were
receiving during the pandemic and access to resources to facilitate on-line learning was inadequate.
Socio-economic and internet connectivity factors specific to Latin America were identified and these
issues need to be addressed if on-line education is required in the future.
Implications for practice: The COVID-19 pandemic has impacted Latin America and this study identifies
the implications for radiography students related to their clinical and academic training and highlights
factors which require consideration to support radiography students as the pandemic continues.

© 2022 The College of Radiographers. Published by Elsevier Ltd. All rights reserved.

Introduction important changes in medical education worldwide.! Universities
were forced to cancel in-person classes, close classrooms and lab-

Coronavirus 2019 (COVID-19), the illness caused by SARS-CoV-2, oratories, and suspend clinical rotations in many countries. Some
was declared a pandemic in March 2020 and has provoked activities were replaced with recorded lectures, webinars or live-

streams due to the high probability that students could get infec-
ted and the need to conserve personal protective equipment (PPE)
in hospitals. In radiography education, though some strategies were

* Corresponding author. ) implemented, the need for hospital-based clinical placements
E-mail address: sergio.solis@ucr.ac.cr (S.M. Solis-Barquero).
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remained essential. Besides the risk of infection of students, clinical
placements were also impacted by the postponement of elective
imaging examinations which provide important education and
learning opportunities.” This situation also affected trainees in
radiology residency programmes with a reduction in training hours
and a direct impact in didactic case-based education due to social
distancing diminishing the value of education.’

In a recent study” involving radiography students from Europe,
Asia, Africa, and Australia, the opinions of students on their edu-
cation and clinical placements due to the COVID-19 pandemic were
highlighted. Students were more concerned about the future of
their education, and their clinical placements, than with challenges
associated with working with patients infected with COVID-19 in
hospitals. However, contracting the virus and infecting the people
they live were primary concerns.

There are some differences in radiography education between
the countries in these mentioned continents and countries from
Latin America, e.g. the duration of the programs (ranging from 2 to
5 years), the contents in the syllabus, the balance of hours in lec-
tures and clinical placements. Thus, the current study was imple-
mented to learn more about how COVID-19 is affecting radiography
students from Latin America, across 11 countries, with the aim of
identifying factors which require addressing to improve the
learning environment for Latin American radiography students.

Methods
Survey design

A survey containing 20 questions based on that employed by
Rainford et al. (2020),* with permission, was distributed online via
Google Forms (Google LLC, Menlo Park, USA). The questions were
developed to investigate the impact of COVID-19 upon clinical
placement training and academic provision for student radiogra-
phers. The survey took less than 10 min to complete. No incentive
was offered to the students for participating in the study. The
survey was structured to request demographic information e.g. age,
country of study, university, academic year of study, and details
about their domestic and health situations. Furthermore, students
had to indicate if they had been on clinical placements between
March 2020 and April 2021. Students who indicated they had been
on clinical placement rotations were asked if these were voluntary
or mandatory placements and whether students attended facilities
who received and cared for COVID-19 patients. Students were
asked to identify the main challenges and concerns about their
clinical placements; about concerns about their academic learning;
how the pandemic has affected their academic progress; and their
perceptions on being a radiography student and their future career
following the start of the pandemic.

This research was deemed exempt from full ethical review by
the ethics committee of the University of Costa Rica. All responses
were anonymous, and participants consented to their data being
used in the analysis and any related publications. The responses
were collected and exported to spreadsheets for analysis.

Participating institutions

A total of 13 Latin America radiography training universities
were invited to participate from 11 countries. The link to the survey
was distributed to all radiography students in the selected univer-
sities, from first year of education to those in the process of grad-
uation. Each institution used their internal student communication
systems to recruit locally. The survey was opened for a 6-week
period: May to mid-June 2021 and survey reminders were issued
by the participating academic institutions.
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Statistical analysis

Data was coded and transcribed to Microsoft Excel (Microsoft
Corp., Redmond, USA) sheets for data analysis. Descriptive statistics
were employed, and data was analysed in RStudio® software
(RStudio, Boston, USA).

Open answer responses were reviewed using interpretative
phenomenological analysis, which is a qualitative technique
focused on how people give significance to their experiences.” An
initial review of all open-ended responses was undertaken with the
aim of identifying trends in the data. Secondly, common topics/
themes and finally sub-themes/topic groups were created with the
use of NVivo 29.2.0 software (QSR International, Doncaster,
Australia).

Results
Demographics

A total of 1310 responses were received from student radiog-
raphers from the 13 participating institutions from 11 countries (a
total population of 2384 students). An overall response rate of
54.9% was achieved. The mean age of responding students was
23.24 years (SD 4.24). Radiography programme durations in the
different institutions varied from: 5 years (n = 303, 23.1%), 4.5 years
(n = 233, 17.8%), 4 years (n = 357, 27.2%), 3 years (n = 192, 14.7%),
2.5 years (n = 173,13.2%), and other (n = 52, 3.9%; ‘varies between 2
and 3 years’). The participants were from varying stages of training,
categorised as follows; 3-year programmes: Beginning (Year 1),
Middle (Year 2) and Advanced (Year 3); 4-year programmes:
Beginning (Year 1), Middle (Years 2 and 3) and Advanced (Year 4);
4.5 and 5-year programmes: Beginning (Years 1 and 2), Middle
(Years 3 and 4) and Advanced (Year 5). Finally, due to the impact of
the pandemic, some students who had completed all components
of their programmes but had outstanding clinical placement which
pushed them into a new academic year were categorised as ‘Clinical
Placements Outstanding’. This resulted in the categorisation as
follows: Beginning (n 249, 19%), Middle (n 583, 44.5%),
Advanced (n = 349, 26.6%) and Clinical Placements Outstanding
(n = 129, 9.8%). Table 1 outlines the demographic of responses by
university.

Living situation

Overall, most students cohabited with relatives n = 1134
(86.6%), where n = 587 (44.8%) students live with a family member
who has an underlying condition that is compromised due to
COVID-19. At least n = 66 (5%) students had one underlying risk
factor.

Clinical placements

Only n = 313 (23.9%) students had been in clinical placements
from March 2020 to April 2021. Of this cohort, n = 273 (87.2%)
students were in centres with COVID-19 patients, n = 98 (31.3%)
students identified these as mandatory clinical placements, and
n = 215 (68.6%) students stated the rotations were voluntary during
the pandemic period. The duration of the clinical placements were:
1—4 weeks (n = 115, 36.7%), 5—8 weeks (n = 60, 19.2%), 9—12 weeks
(n = 63, 20.1%), more than 12 weeks (n = 75, 24.0%).

Responses regarding communication with students on place-
ment since the start of COVID-19 pandemic were mixed. The vast
majority were “Very Satisfied” n = 129 (36.7%) or “Satisfied” n = 86
(27.5%), n 77 (24.6%) students were “Neither satisfied nor
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Table 1
Demographic data of the participating student radiographers.
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Country Participating institution Students (n)

Responses (n)

Response rate (%) Study category Mean age (SD, Range)

Argentina Universidad Nacional de Cuyo 61

Bolivia Universidad de San Francisco Xavier 270

Chile Universidad Catdlica del Maule 30

Chile Universidad de Chile 36

Colombia Fundacién Universitaria del Area Andina 532

Costa Rica Universidad de Costa Rica 134

Ecuador Universidad Central del Ecuador 340

Ecuador Universidad de Cuenca 57

Honduras Universidad Nacional Auténoma de Honduras 488

Panama Universidad Especializada de las Américas 150

Paraguay Universidad de Asuncién 106

Perd Universidad Nacional Mayor de San Marcos 55

Uruguay Universidad de la Reptblica 125

43

182

12

36

114

88

323

49

248

69

26

23

97

70.5 Beginning: 6
Middle: 16
Advanced: 12
CPO: 9
Beginning: 118
Middle: 56
Advanced: 1
CPO: 7
Middle: 10
Advanced: 2
Beginning: 1
Middle: 27
Advanced: 8
Beginning: 2
Middle: 70
Advanced: 40
CPO: 2
Beginning: 14
Middle: 47
Advanced: 26
CPO: 1
Beginning: 39
Middle: 176
Advanced: 69
CPO: 39
Beginning: 10
Middle: 27
Advanced: 7
CPO: 5
Beginning: 6
Middle: 91
Advanced: 66
CPO: 85
Beginning: 2
Middle: 28
Advanced: 28
CPO: 11
Beginning:
Middle: 19
Advanced: 3
CPO: 4
Beginning: 1
Middle: 1
Advanced: 5
CPO: 16
Beginning: 0
Middle: 90
Advanced: 6
CPO: 1

23.1(3.0,19-33)

67.4 203 (2.8, 17-31)

40.0 22.1 (4.8, 20—37)

100.0 22.1 (2.3, 18-30)

214 25.6 (6.6, 18—54)
21.8 (2.3, 18—28)
22.2 (2.6, 18—32)
86.0 22.9 (2.2, 18-29)
50.8 23.3 (4.6, 17—45)
46.0 29.2 (12.2, 19-58)
245 24.0 (4.5, 19—40)
4138

25.1 (3.7, 20—35)

77.6 26.4 (6.2, 20—56)

Total 2384 1310

54.9

23.24 (4.24, 17-58)

CPO = Clinical Placements Outstanding across the radiography programme due to COVID-19.

dissatisfied”, and only n = 19 (6.1%) were “Dissatisfied” or “Very
Dissatisfied” n = 16 (5.1%).

Most students who had been in clinical (213/313 students), said
they were “Extremely confident” (n = 87, 27.8%) or “Very confident”
(n = 126, 40.3%) in relation to the use of PPE whilst on placements.
Of the remaining participants, n = 73 (23.3%) said they were
“Somewhat confident”, n = 19 (6.1%) were “Not so confident”, and
just n = 8 (2.6%) mentioned they were “Not at all confident”. Fig. 1
summarises the challenges experienced by students during the
clinical placements.

Students were asked if they had any concerns related to starting
clinical placements during the pandemic. Only n = 30 (9.6%) stu-
dents mentioned they were “Not at all worried”. The remainder
expressed concern as “Extremely worried” (n = 73, 23.3%), “Very
worried” (n = 82, 26.2%), “Somewhat worried” (n = 86, 27.5%), and
“Slightly worried” (n = 42, 13.4%). Students were also asked if
during these clinical placements they had become infected with the
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COVID-19; 28 students (8.9%) indicated they had developed COVID-
19, the remainder declared that they had not been infected during
the clinical placement period (n = 285, 91.0%). Fig. 2 presents the
student responses when asked about their concerns related to the
risk of infection whilst on clinical placements. An n = 1247 (95.2%)
of the respondents indicated “the risk infecting my own family” and
secondly “the risk of my own health” (n = 815, 62.2%) as their pri-
mary concerns.

Student responses related to their worries about the impact of
COVID-19 on future clinical placements were divided into those
who had participated in clinical placements and those who had not
(Fig. 3). Students who had not attended clinical placements showed
a higher percentage in “Extremely worried” n = 415 (41.6%),
compared to students with clinical placements experience n = 85
(27.2%)

When asked if the COVID-19 pandemic had caused them to
question whether they wished to be a radiographer, n = 294 (21.3%)
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Figure 1. Challenges faced by students who underwent clinical placements during the studied pandemic period.
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Figure 2. Concerns about infection risk when asked about clinical placement schedules during the pandemic of COVID-19. Percentage represents the total of students that marked

that option as a concern, they were able to select three or more.

said they were “Not at all worried”. The vast majority expressed
concern as “Extremely worried” (n = 364, 27.8%), “Very worried”
(n = 253, 19.3%), “Somewhat worried” (n = 234, 17.9%), and
“Slightly worried” (n = 180, 13.7%). Students stated that they had
spoken with family members and friends about their COVID-19
concerns, some stating they had discussed with their clinical
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tutors, lectures, other radiographers, and psychologists or medical
doctors. However, n = 135 (10.3%) students indicated they had
spoken to no one despite having concerns.

1296 students (98.9%) responded in relation to academic
delivery during the pandemic and the main emerging themes
identified are summarised in Table 2. Direct response quotes,
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Figure 3. Summary of student concerns about the future of clinical placements due to COVID-19 in the cohorts who had attended clinical placements during the pandemic and the

cohort who had not.

Table 2

Main emerging themes related to concerns in the academic formation and their frequency in the open answers.

Emerging theme

Number of mentions (% of total of students)

Concerns about the lack of clinical training
Issues with online learning

626 (47.8%)
434 (33.1%)

Fear of the virus and caused financial concerns
Delays to progression and graduation
The pandemic and its impact on mental health

161 (12.3%)
99 (7.5%)
20 (1.5%)

% represents the percentage of the total of students that mentioned the theme in their open answers. Some students

mentioned more than one theme in their answer.

translated from Spanish, are provided as participant responses in
Table 3. When students were asked how confident they were
that they had an appropriate support network outside the uni-
versity n = 215 (16.4%) students said they were “Extremely
confident” and n = 291 (22.2%) said “Very confident”. Of the
remaining participants, n = 399 (30.5%) said they were “Some-
what confident”, n = 237 (18.1%) stated they were “Not so
confident”, and n = 168 (12.8%) mentioned they were “Not at all

Comparison of the domestic situation and health concerns with
other responses

The respondents’ domestic situations were compared with the
responses to the following three items: (1) Worry in advance of
starting clinical placements undertaken between March 2020 to
April 2021 (during the COVID-19 pandemic), (2) Worry in advance
of future clinical placements and (3) Worry about being a radiog-

confident”.

Table 3

rapher. Student living with relatives were more likely to be

Representative student radiographer responses contained within main themes.

Emerging theme
Concerns about lack of clinical training

Issues with online learning

Fear of the virus and financial concerns

Delays to progression and graduation

The pandemic and its impact on mental health

Representative responses

“My main concern is losing the clinical training, because it is so important for our formation as medical technologist.”
“Because of the pandemic some institutions are not receiving students for their clinical training, thus we are forced to delay
them and advance only with theoretical contents. For that reason, we can't reach the complete learning.”

“The main concern is the reduction of practical skills in hospitals. The lack of attendance to clinical placements generates some
doubts about my vocational interest with this academic program.”

“I'm worried because if we don't have clinical training at the same time with the classes in theoretical contents, we can't deep
in that knowledge and when we come back to the clinical training that contents will not be fresh and that can affect the clinical
performance during the practice.”

“Studying online is so different from doing it face-to-face because we have multiple distractions at home. We need the direct
student-teacher interaction to enhance the contents.”

“(...) some courses in online modality have less quality if we compare them with the in-face modality.”

“It is hard for me to concentrate in the lessons and take it seriously when they are online.”

“There is lower academic level in the online modality. The online classes don't reach a high academic standard.”

“The online classes are complicated and not always clear, but I prefer the online modality instead of to go in-person to the
university and be exposed to the Covid-19.”

“[a concern for me is] not been able to pay for the semester in the University because of lack of money and not having a plate of
food in the future for the economic impact that the country is having due to the pandemic.”

“(...)get infected and bring the virus to my family and my workmates.”

“I am afraid to get infected during the clinical rotations and bring the virus to my family.”

“[1 am having a] delay in the academic plan and uncertainty about the next semesters.”

“Not been able to finish my professional formation in the proposed period.”

“I am concern that the time to finish the academic plan has been duplicated because of the pandemic.”

“The clinical training has been affected because of the Covid-19 and that situation delays the academic plan.”

“Other of my bigger concerns is my mental health, because of the online classes and the pandemic. Now I have anxiety attacks
and lots of stress.”

“I think that the quarantine has affected so much our mental health and motivation to study.”

“It is frustrating and boring to be seated in an online class. I have never been so desperate.”
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“Extremely worried” and if family members had underlying health
conditions a greater propensity to be “Extremely worried” about
starting clinical placements was recorded (Table 4).

Table 5 shows a similar distribution in terms of future clinical
placements with students living with family members with a
condition placing them at risk, with the highest number in the
category of “Extremely worried” n = 223 (17%). Concerns about
being a radiographer were lower than those stated in relation to
current clinical placement rotations and were highest in the stu-
dent cohort living with family members n = 161 (12.3%), despite
underlying conditions not being present (Table 6).

Comparison of respondent year groups with other responses

The responses from students who had attended clinical place-
ments during March 2020 to April 2021 are summarised in Fig. 4.
The ‘Middle’ cohort reported the highest levels of concern due to
starting clinical placements in three categories: “Extremely
worried” (n = 256, 44%), “Very worried” (n = 136, 23.4%) and
“Somewhat worried” (n = 116, 19.9%). The ‘Beginning’ cohort
recorded similar levels of concern in top three categories,
“Extremely worried” (n = 75, 30.1%), “Very worried” (n = 62, 24.9%)
and “Somewhat worried” (n = 75, 30.1%). In ‘Advanced’ cohort, the
majority n = 133 (38.1%) reported being “Extremely worried” with
regard to resuming clinical placements, whilst students in the
‘Clinical Placement Outstanding’ category stated only n = 36
(27.7%) were “Extremely worried” (Fig. 5).

Fig. 6 depicts worry of becoming a radiographer depending on
the stage in their programme and considering the impact on
COVID-19 pandemic. For ‘Middle’ (n = 170, 29.2%) and ‘Advanced’
(n = 107, 30.7%) students the category “Extremely worried”

Table 4

Radiography 28 (2022) 933—942

received the highest values. Whilst in the second highest response
students stated they were “Not worried at all” with ‘Middle’
(n = 125, 21.5%), and ‘Advanced’ (n = 82, 23.5%). In the case of
‘Beginning’ students, the highest was “Very worried” (n = 65,
26.1%) and the lowest “Slightly worried” (n = 30, 12%).

Discussion

The study surveyed 1310 radiography students across thirteen
Latin American universities. These universities were included in
UNESCO data which reported the pandemic impacted education in
more than 100 countries with total or partial closure of academic
centres in all the participating countries.® Across healthcare ser-
vices internationally decisions were made as to whether healthcare
students remained in clinical placements or not during the
pandemic. One American paper identified how voluntary partici-
pation of medical students was advocated for in direct patient
care.” In Australia a similar response was taken due to the
pandemic with the cessation of clinical practice represented con-
cerns about student progression and potential workforce issues.?
These healthcare professional training concerns were replicated
globally. Furthermore, the pandemic also impacted the amount of
imaging procedures performed internationally, with centres
reporting reductions of circa 50% of workflow in radiology services,
which also impacted student training.’

Living situation
Our findings identified that n = 1221 (93.2%) participants lived

with relatives during the months of study, and the majority n = 587
(44.8%) mentioned having a family member with at least one risk

Comparison of domestic and health situations versus worry levels, in advance of starting clinical placements undertaken between March 2021 to April 2021 (during the COVID-

19 pandemic).

My situation Extremely worried Very worried Somewhat worried Slightly worried Not worried at all Total no. responses
A.1live alone 3.8%(12) 3.2%(10) 3.2%(10) 2.6% (8) 1% (3) 13.7% (43)

B. I live with university/college friends 0.0% (0) 1% (3) 0.3% (1) 0.6% (2) 0.3% (1) 2.2%(7)

C. I live with family members, but none have 7.7% (24) 8.6% (27) 12.1% (38) 4.5% (14) 5.1% (16) 38%(119)

underlying conditions placing them at greater
risk with COVID-19

D. I live with family members who have 9.9% (31) 11.5% (36) 11.2% (35) 4.8% (15) 3.2% (10) 40.6% (127)
underlying conditions placing them at greater
risk with COVID-19
E. I have an underlying condition placing me at  1.9% (6) 1.9% (6) 0.6% (2) 1% (3) 0.0% (0) 5.4% (17)
greater risk with COVID-19
F. I have more than one underlying condition 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0)
placing me at greater risk COVID-19
Total respondents 23.3% (73) 26.2% (82) 27.5% (86) 13.4% (42) 9.6% (30) 100.0% (313)
Table 5
Comparison of domestic and health situations versus worry levels, in advance of future clinical placements.
My situation Extremely worried Very worried Somewhat worried Slightly worried Not worried at all Total no. responses
A.1live alone 2.7% (36) 1.1% (14) 1.4% (18) 0.3% (4) 1.3% (17) 6.8% (89)
B. I live with university/college friends 0.9% (12) 0.4% (5) 0.0% (0) 0.0% (0) 0.3% (4) 1.6% (21)
C. I live with family members, but none have 14.8% (194) 10.2% (133)  9.3%(122) 3.5% (46) 4% (52) 41.8% (547)

underlying conditions placing them at greater
risk with COVID-19

D. I live with family members who have 17% (223) 11.9% (156)  9.9% (130) 4.3% (56) 1.7% (22) 44.8% (587)
underlying conditions placing them at greater
risk with COVID-19

E. I have an underlying condition placing me at 2.1% (28) 1.5% (19) 0.6% (8) 0.2% (2) 0.1% (1) 4.4% (58)
greater risk with COVID-19

F. I have more than one underlying condition 0.5% (7) 0.0% (0) 0.1% (1) 0.0% (0) 0.0% (0) 0.6% (8)
placing me at greater risk with COVID-19

Total respondents 38.2% (500) 25% (327) 21.3% (279) 8.2% (108) 7.3% (96) 100.0% (1310)
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Table 6

Radiography 28 (2022) 933—942

Comparison of domestic and health situations versus worry levels, about being a radiographer.

My situation Extremely worried Very worried Somewhat worried Slightly worried Not worried at all Total no. responses

A.1live alone 2.2% (29) 1.2% (16) 0.8% (11) 0.7% (9) 1.8% (24) 6.8% (89)

B. I live with university/college friends 0.5% (6) 0.2% (3) 0.3% (4) 0.4% (5) 0.2% (3) 1.6% (21)

C. 1 live with family members, but none have 12.3% (161) 7.5% (98) 6.6% (87) 6.2% (81) 9.2% (120) 41.8% (547)
underlying conditions placing them at greater
risk with COVID-19

D. I live with family members who have 11.5% (150) 8.9%(117)  8.8%(115) 6% (79) 9.6% (126) 44.8% (587)
underlying conditions placing them at greater
risk with COVID-19

E. I have an underlying condition placing me at  1.1% (15) 1.3% (17) 1.2% (16) 0.4% (5) 0.4% (5) 4.4% (58)
greater risk with COVID-19

F. I have more than one underlying condition 0.2% (3) 0.2% (2) 0.1% (1) 0.1% (1) 0.1% (1) 0.6% (8)
placing me at greater risk with COVID-19

Total respondents 27.8% (364) 19.3% (253) 17.9% (234) 13.7% (180) 21.3% (279) 100.0% (1310)
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Figure 4. Responses described by training level categorisations versus concerns related to being on clinical placements at the start of the COVID-19 pandemic. Percentage rep-
resents the level of worry of the total of students that were on clinical placements (n = 313) versus their level of training.

factor (Table 6) which are higher values when compared to 78.4%
living with relatives and 25.7% living with a family member with a
risk factor in the study by Rainford et al.* This indicates that Latin
American students are more likely to live with their families while
attending university which concurs with a Peruvian study that
identified that only 20% of the students originated from a different
city.'9 As stated by Astirbadi et al.,!" universities need to consider
concerns about transmitting COVID-19 due to living conditions and
our study demonstrates that the potential impact of this varies
across countries. In this study 95.1% of students identified infecting
family as a main worry, illustrating this impact.

Contracting COVID-19

Principal student concerns identified from the data included the
seriousness of the pandemic and imaging COVID-19 patients
(Fig.1). The fear of infection was found to be similar to that reported
in a study of American students who expressed their fear of
interacting with infected patients, some even mentioned the con-
stant pressure they felt whilst treating them.'? In one further study,
27.9% of 1830 medical students believed they were infected whilst
on hospital rotations.”® In the study by Rainford et al.* most stu-
dents (87.8%) reported a concern related to the risk of infecting
their family, versus 95.1% in the current study, and only 46.4% were
worried about their health, versus 62.2% in the current study.
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Personal protective equipment

Students that participated in clinical placements indicated being
very or extremely confident (n = 213, 68.1% of the total) with the
use of PPE. Instructions of use and recommendations given about
the correct use of PPE is considered an important factor to make
students safe in the clinical placements.!"'#~1® The low number of
students n = 28 (8.9%) who reported becoming affected by COVID-
19 while on placement would indicate the correct use of protective
measures. However, be noted that care should be taken when
considering this figure outside the context of the prevalence rates,
vaccination rates, and stage of the pandemic at the time of the
survey or broader socioeconomic factors. The importance of PPE
was highlighted in several studies with one stating that hospital
staff were mainly worried about protective equipment shortage at
the beginning of the pandemic.'” In an Italian study with 300
radiology residents, 66.7% indicated a correct use of PPE, social
distancing, and hygienic prevention, and only 4.7% were infected by
COVID-19.1®

Financial concerns

Financial concerns due to COVID-19 were raised by radiography
students in this work (Table 3) and across several published studies,
for example, Rainford et al.* identified the impact of students
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Figure 5. Responses described by training level categorisations versus concerns related to future clinical placements. Percentage represents the level of worry of the total of

students versus their level of training.
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Figure 6. Responses described by training level categorisations versus concerns about becoming a radiographer. Percentage represents the level of worry of the total of students

versus their level of training.

loosing part-time work on their ability to pay for travel and ac-
commodation costs related to clinical training. Also, the impact of
such loss of jobs, on their ability to contribute to support the family
economic situation® and/or financial difficulties to pay for medi-
cation'? are all concerns noted by medical students in relation to
clinical placements during the pandemic.

Access to clinical placements
Only n = 313 (23.9%) of participants attended clinical placements

during March 2020 and April 2021 highlighting the extent to which
access to the clinical environment was limited. Many universities
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concentrated on theoretical activities?® and case simulations to
replicate clinical activities in a virtual scenario.?' Students (n = 626,
47.8%) expressed concern about the lack of clinical training during
the pandemic, with many students having their placements post-
poned. Those who had not attended clinical during the pandemic
had expressed greater concern about their future careers in Radi-
ography than those who had experienced clinical practice under
COVID-19 conditions. In Costa Rica, an effort was made to provide
virtual clinical placements, however, this approach was not effec-
tive.>? Also, postponed placements meant delayed graduation which
was of concern'? and this remains an issue, despite some initiatives
to support the progression of medical education were implemented,
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it is difficult to provide comparable experiences to pre-pandemic
circumstances.’>** ‘Advanced’ students reported increased levels
of concern compared to those just starting their training. Our find-
ings are divided regarding radiography as a career, with the majority
n = 364 (27.7% of the total of students) indicating they were
“Extremely worried” whilst n = 279 (21.3% of the total of students)
were “Not worried at all”, substantially higher figures than those
reported by Rainford et al.* where only 4.2% said were “Extremely
worried” and 35.4% indicated they were “Not at all worried”.

Academic delivery

The impact of the pandemic on academic delivery also requires
consideration as many participants (n =434, 33.1%) stated concernsin
relation to online teaching and considered the provisions as insuffi-
cient to reach the expected learning with possible impact upon their
graduating competencies. A recent Peruvian study®® identified stu-
dents displaying an indifferent attitude in relation to online teaching
with students feeling uncomfortable in that learning environment.
The transition from scheduled, in-person, lessons to flexible home
lessons utilising recordings for self-study with no fixed schedule was
noted as problematic for some student learners.?® This may be exas-
perated by an inappropriate environment because distractions at
home can impact student engagement and learning.”® Additionally, if
staff are not fully trained to teach virtually, they may be unable to
optimise teaching and learning under these conditions.””?® A lack of
appropriate technological resources to support teacher/student in-
teractions (laptops, computers, tablets and smartphones), and the
limited access to a high-speed internet connection could be factors
contributing to the anxiety and stress among the students.?® Latin
American countries have varied internet connections across and
within states. According to the Economic Commission for Latin
America and the Caribbean (ECLAC), only the 67% of habitants and 60%
of the homes in the Latin American region use the internet with
mobile broadband providing the bulk of services and fixed broadband
at only 14%. Moreover, there are more than 40 million homes in Latin
America with no internet connection, 50% being in the two
economically poorest quintiles.>® This is similar for radiography stu-
dents in Sri Lanka and South Africa, where the unavailability of de-
vices and lack of network coverage put risk the equal access to online
education.3%!

Student mental health

A further emerging theme is a relationship between the impact
of the pandemic and the student's mental health. A mental health
crisis among university students was reported before the beginning
of the pandemic®? and a recent publication has described a wors-
ening situation with increased levels of uncertainty, fear of death,
loneliness, sadness, and irritability.>> Universities have the obliga-
tion to ensure student's studies progress using technologies and
they also have responsibilities to support students with socio-
emotional and/or health issues.

Arecent Spanish study>* reported how the pandemic had affected
student anxiety levels, cognitive empathy, with particular reference
to sex, family circumstances, and their ability to use information
technologies and communication methods. It found female students
struggled to a greater extent at managing time and dealing with this
new reality. The pandemic has limited face-to-face social interaction,
increasing the anxiety and lowering empathy levels especially among
young people.>* In a study of 107 radiologists, 75.7% of answers
demonstrate that the pandemic has had a moderate or extreme
negative impact on the morale of trainees with 74.8% reporting
feelings of isolation.> A further study, involving 316 American med-
ical students, reported they felt anxious and vulnerable to COVID-
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19'? with the main causes of anxiety related to becoming infected or
transmitting the virus to their relatives whilst sharing feelings and
concerns in addition with being well informed can reduce the levels
of stress in students. Graduation delays and insecurities about their
learning during the pandemic resulted in perceived reduced com-
petency levels in our study and can be related with the high level of
anxiety as reported in previous studies.'”>*

Student supports

University support mechanisms to minimise the impact of the
pandemic on students’ mental health is critical, through psycho-
logical support programs, and student wellness departments that
generate intervention plans, assistance, or educational advice to
develop a healthy student career during these pandemic times.>>>°
Though health professionals have been reported as showing a high
prevalence of depression and anxiety during the pandemic.>”>8 It
has been reported that experienced radiographers seem to cope
better than younger radiographers during the pandemic, reporting
lowers effects on stress and anxiety.>® Additionally, whilst we need
to be cognisant of how well students are adapting to new teaching
and learning methods and how they are maintaining their health
during the pandemic, these new challenges have potential positives
as they develop the new competences and personal skills.>>

In our study, only n = 135 (10.3%) of participants had not discussed
their concerns with anyone, this is comparable with a higher amount
of students (17.9%) reported by Rainford et al.* Positively, n = 1175
(89.7%) of students considered it important to have someone to share
their worries with. In addition, most students n = 399 (30.5%) indi-
cated that they were “somewhat confident” with the support given by
the university and indicated that university students were supported
by friends and relatives in a greater way than by academic staff or
clinically based healthcare professionals. This corresponds to what
was reported by Rainford et al.,* however, effective communication
with academics can have a positive impact on students’ wellness.”!
Organisational communication mechanisms during COVID-19 were
reported as difficult but, despite this, n = 115 (36.7%) participants were
satisfied with the information and communication provided prior to
the commencement of the clinical placements, only n = 16 (5.1%) felt
disappointed. This compares with a 50% of satisfied students in the
study by Rainford et al.* and 23.5% “Dissatisfied” or “Very Dissatisfied”.

Limitations

Participating university response rates varied resulting in dif-
ferences in student representation in each institution. Additionally
constraining a time limit of twelve months may not represent the
total experience of radiographer students in Latin America. Aspects
like a previous participation in clinical placements at the beginning
of the pandemic were not taken in consideration. A poor level of
written expression among the students was noted exclusive of
participants from Chile, Costa Rica and Uruguay which rendered
review of open-ended questions difficult.

Conclusion

The full impact of COVID-19 on radiography education will not
be known until the pandemic is declared to be at an end. Even then
the impact of COVID-19 will likely be something that radiography
students who graduate will carry throughout their careers. This
study aimed to evidence the current impact of the pandemic on
radiography students in Latin America. Student concerns with
respect to becoming infected and/or risk to their family were found
to be higher than international student cohorts mainly due to dif-
ferences in living conditions in Latin America. Concerns about the
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quality of their learning during the pandemic, specifically related to
the use of online teaching and learning were noted, with students
perceiving online learning and the lack of guaranteed internet
connectivity and computer equipment as problematic and
requiring attention. Students were identified as being more open to
discuss their concerns with third parties compared to student co-
horts in similar studies which is important as higher anxiety levels
were noted in related to across several matters including financial
stability, accessing clinical placements and achieving acceptable
competency levels when compared to other radiography cohorts.
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