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ABSTRACT

Background: While there are studies that explore
the overall experiences of radiography students
during clinical placements, there is a lack of
research specifically focusing on the experiences of
students in the context of computed tomography
(CT). Therefore, this study aimed to understand the
experiences of radiography students during their
clinical placements in CT imaging at a tertiary
institution in Harare, Zimbabwe.

Methods: A qualitative descriptive
phenomenological study design employing one-on-
one interviews with 15 undergraduate students was
conducted. The interview data was managed in
Nvivo 12, and the analysis was based on Giorgi's
structured way of analysing phenomenological data.

Results: The findings show that student's
experience during CT clinical placements was
diverse and distinct compared to their other
placements. Four themes emerged from the
interview data that summarised their experiences i.
Nervousness ii. Limited CT clinical exposure iii.
Theory to Practice Conversion, and iv. Interpersonal
skills. Initially, they felt nervous, but later they

found the placements to be interesting and
challenging. Some students were able to apply their
theoretical knowledge to practical situations.
Students also had an opportunity to improve their
interpersonal skills. However, students also faced
challenges such as equipment breakdowns and a
shortage of consumables. These affected the
student's ability to acquire the necessary clinical
skills within the given time frame.

Conclusion: Given the limitations in accessing CT
practical experience, innovative strategies such as
software simulation-based training, particularly
virtual reality CT simulation, are suggested to
enhance students' preparedness.

INTRODUCTION

Computed tomography is an increasingly important
imaging modality that has revolutionized diagnostic
imaging." With its advantages over conventional
radiography, the use of CT has significantly
increased in the past two decades.”’Computed
tomography allows for the elimination of
superimposed anatomical structures and scatter,
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resulting in superior image quality.’ As aresult, it has
become an integral part of the radiography
curriculum in universities and colleges worldwide,
providing students with the necessary knowledge
and skills to utilize this advanced imaging
technology.

The incorporation of CT into radiography education
aims to equip students with the theoretical
knowledge and clinical competencies required to
safely and efficiently use CT in their clinical
practice.’Clinical placements play a vital role in
bridging the gap between theory and practice,
allowing students to observe experienced
professionals (preceptors) and gain practical
experience. However, clinical placements also
present various challenges for students,” and while
several studies have examined the experiences of
radiography students during clinical placements,”"
there is a limited focus on CT-specific experiences.

In Zimbabwe, CT clinical sites face increasing
resource pressure while accommodating growing
student numbers. Computed tomography is
considered a specialized field in medical imaging,'
and requires operator-dependent adjustments for
each examination and patient.’Additionally, due to
the high radiation dose associated with CT, proper
training is crucial to optimize examinations and
ensure patient safety.’ The Allied Health
Practitioners Council of Zimbabwe (AHPCZ)
mandates that radiographers perform CT
examinations per departmental, national, and global
CT standards.” Radiography training institutions
meet this requirement by integrating CT theoretical
knowledge and clinical placements into their
curriculum. However, as state universities often lack
their own hospitals or CT scanners," students are
placed in public and private radiology centres across
the country, potentially influencing their clinical
placement experiences.

This study aimed to understand the descriptions and
meanings of CT clinical experiences among
radiography students from a tertiary institution in

Harare, Zimbabwe. By shedding light on the day-to-
day activities of students during clinical placements,
this research sought to identify gaps and deficiencies
in CT clinical training. Furthermore, it aims to
provide insights to CT radiographers and educators,
enabling them to understand the student experience
and introduce improvements for a more enriching
learning environment.

METHODS
Research design

This study utilized a qualitative descriptive
phenomenological study design to understand the
universal experience of students during CT clinical
placements.” Phenomenology is based on the
philosophical tradition developed by Edmund
Husserl in the early 20th century.” Husserl
emphasized that the focus of a study should be the
phenomenon perceived by an individual's
consciousness and that consciousness is central to all
human experience.”” Therefore, the goal of
descriptive phenomenology is to describe the
universal essence of an experience as lived, which
represents the true nature of the phenomena."The
consolidated criteria for reporting qualitative
research (COREQ) were adhered to in this study.”

Setting

The institution is located in Zimbabwe's capital
Harare. It is one of the two-state Institutions that
offer a 4-year bachelor's degree in radiography. The
CT module is done in the third year. To provide
practical experience, the institution depends on three
public hospitals to accommodate their students for
clinical placements. However, an audit conducted
on radiology equipment in Zimbabwe revealed that
nearly 64% (14 out of 22) of CT units are privately
owned.” Furthermore, equipment downtime and a
shortage of consumables in the public sector reduce
availability.”” Consequently, tertiary institutions
have to rely on private centres to place their students.
However, private centres may be hesitant to allow
students to operate their CT scanners even under
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supervision due to the high costs associated with
purchasing, repairing, and maintaining the
equipment,

Population and sampling

The institution has a yearly enrolment of
approximately 25 students both for therapy and
diagnostic. The total population is 104 students.
Since the CT course is done in the 3" year, the
inclusion criteria were;

Third and fourth-year students

Diagnostic Radiography major.

The students were purposively sampled until data
saturation.

Data Collection and Analysis

The interview guide was developed, and then two
lecturers from the School of Radiography reviewed
the questions and suggested improvements.
Following this, three pilot interviews were
conducted with radiography students from another
university to assess question clarity and estimate the
expected duration of each interview. To minimize
power dynamics between the researcher and the
participants, a colleague from another health
department (Who has a Ph.D. in Clinical
Psychology), experienced in qualitative research,
was asked to conduct face-to-face interviews with
participants, each lasting approximately 20 minutes.
The leading interview question was, “What were
your experiences during CT clinical placements?
The probing questions were adjusted to follow the
flow of the discussion. The interviews were audio-
recorded using the Voice Recorder (Version 3.25)
Android application and transcribed verbatim. The
interview data was managed in NVivo 12, and
inductive analysis was based on Giorgi's structured
way of analysing phenomenological data."The
following are the five main stages that were
followed in a step-by-step manner:

i. First, it was important to put aside any
preconceived ideas before starting the
analysis of the data.

ii. Next, the interview transcripts were
carefully reviewed to gain a thorough
understanding of the information provided
by the participants.

iii. The transcripts were then grouped into
units, which involved organizing relevant

pieces of information into manageable

chunks.

iv. Based on these grouped units, themes were
created to capture the key patterns and
trends emerging from the data.

v. Finally, keeping the phenomenon of study,

the purpose of the research, and the
research questions in mind, descriptive
explanations of the themes were presented.

Trustworthiness and integrity of the study

This study employed Lincoln and Guba's,” criteria

for establishing trustworthiness in qualitative
research, which includes credibility, dependability,
confirmability, and transferability. To enhance
credibility, the transcribed interviews were shared
with the participants for their input (Member
checking).” Their feedback was used to improve the
authenticity and accuracy of the data. To ensure
confirmability, the results section included verbatim
quotes from the participants. In addition, the
researcher employed a process called "reflective
meditation” to bracket his perspectives,
preconceptions, and expectations about clinical
placements, and to consider how these might
influence his interpretation of interview transcripts.
The researcher then recorded this self-reflection in a
journal.

Ethical considerations

The study was carried out according to the
Declaration of Helsinki.” Ethical approval for this
studywas obtained from the University School of
Allied Health Ethics Committee
(SAHS/DR00027/23). To participate in the study,
all respondents provided written informed consent,
ensuring their voluntary involvement. To protect the
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privacy and confidentiality of the participants, their
identities were kept confidential. Participants were
informed that they had the option to withdraw from
the study atany time if they wished to do so.

RESULTS
Demographics

A total of 15 students took part in the study. Their
demographic characteristics are summarised in
Table 1.

Table 1: Demographic characteristics of the participants

S2 23 X 4
S3 22 X 3
S4 21 X 3
S5 23 X 7
S6 23 X 4
S7 23 X 7
S8 22 X 2
S9 23 X 7
S10 22 X 3
S11 27 X 2
S12 24 X 4
S13 22 X 3
S14 22 X 3
S15 23 X 4
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Experiences of students during CT clinical

placements.

emerged based on the data collected. Table 2

gives an overview of these findings.

Through conducting interviews with students,
four main themes and eleven subthemes

Table 2: A summary of themes, subthemes, and exemplary quotes

Theme

Sub-theme

Exemplary quotes

1. Nervousness

I

Intimidated

"Upon arrival, it was a little bit scary being in a
world-class imaging centre with several modalities,
such as CT" S9

il.

=

Interesting and
challenging

“It was challenging but amazing. The
radiographers were great and taught us so much”
S7

iii.

Felt unwelcomed

“I'was not allowed to be at the console because the
radiographers did not trust students with their
computers” S1

2. Limited CT clinical exposure

Hands-on practice

“Experience is the best teacherhence more time is
needed in clinical CT practice” S1

ii.

Equipment breakdowns

“Unfortunately, for the first three weeks of my
placement, the CT scan machine was out of order.
However, during my last week, the machine was
finally repaired and started running again.
Initially, there were only a few bookings for the
first day it was operational” S5

iii.

Shortage of
consumables

“Non-contrast examinations were the ones being
carried out because there was no contrast media
hence, 1 did not get to appreciate contrast-
enhanced CT examinations” S4

3. Theory to Practice
Conversion

Supervision

“The radiographers were very helpful with most of
the things however they found it a bit difficult to
explain the post-processing components of CT” S2

il.

Theoretical knowledge

“I managed to correlate theoretical studies | had
attained in class and apply it on the practical cases
to give patient-centred care” ST

4. Interpersonal skills

Teamwork

“I learned how to work effectively as part of a
team. This includes working collaboratively with
radiologists, radiographers, and other healthcare
professionals to ensure that patients receive high -
quality care and accurate diagnoses” S2

il.

Diversity

“I worked with a diverse range of patients,
including those with complex and challenging
cases "S10

iii.

Communication skills

“I learned good communication skills with different
types of patients from pediatrics to the elderly” S12
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Theme 1: Nervousness

This theme explores the experiences of students,
especially during their first-time attending CT
placements. Three subthemes emerged including:
being intimidated, finding it interesting and
challenging, and feeling unwelcomed.

i. Intimidated

During their course, students primarily focus on
general radiography and only transition to more
advanced modalities like CT towards the end of the
course. As a result, many students reported feeling

intimidated by this shift.

"XXX Hospital is known for having patients of
different races, and as a result, they hold their
patient care to high standards. Initially, we were
not allowed to call patients from the reception desk
or handle them during examinations."S6

"Upon arrival, it was a little bit scary being in a
world-class imaging centre with several
modalities, such as CT" S9

ii. Interesting and challenging

However, once the participants adjusted to the
transition from general radiography to CT, they
discovered that their placements were both

interesting and challenging.

“It was challenging but amazing. The
radiographers were great and taught us so much”
S7

“...my experience was both rewarding and
challenging, and I believe that it has prepared me
well for future opportunities in the field of
radiography”’S11
This was particularly true because they had mostly
been working in general radiography, so the
opportunity to break away from the monotony was

refreshing.

“CT removed the monotonous action like
preprogrammed sequence that came with general

radiography when you only needed to carry out
projections for different examinations thus a

common name coined button pusher was created”
S13

iii. Feltunwelcomed

However, some students felt unwelcome in certain
departments where they were placed because they
were not permitted to touch anything, as evidenced
by the following quotes:

“I was not allowed to be at the console because
the radiographers did not trust students with their
computers” S1

“I also had an experience with CT at a private
center. As a student, I was only allowed to do

room preparation and preparing cannula trays”
S2

Theme2: Lack of adequate time

This theme highlights the challenges faced by
students with exposure to the CT modality during
their clinical placements. Within this theme, four
specific subthemes have emerged, all of which
highlight the issues that have led to shortened
placement times. These subthemes include the lack
of hands-on practice, equipment breakdowns,
insufficient time, and a shortage of necessary
supplies.
i. Hands-on practice

Participants shared that during their time in the CT
clinical departments, they were limited to being
mere observers and were not allowed to have any
hands-on experience. In addition, some
radiographers were neglectful in explaining
procedures or providing guidance to the students.

“Experience is the best teacher, hence more time
is needed in clinical CT practice” S1

“I would just observe what was going on and the
radiographers did not bother to explain what was
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going on even though I had never been attached to iii. Shortage of consumables

a department with a CT machine” S3 Participants also highlighted that the shortage of

“The downside to this attachment was the fact we consumables also contributed to their hands-on
were just observing. I think we would have practice in some departments.

appreciated CT more if we were allowed to
position patients or at least move the table into the
gantry”’S13

“Non-contrast examinations were the ones being
carried out because there was no contrast media

hence, 1 did not get to appreciate contrast-
However, certain departments experienced a low enhanced CT examinations”’ S4

influx of patients, resulting in students not

.. . L “During my placement there, films were not
receiving sufficient clinical exposure.

available hence images were put on a disk hence |

“I went to a government hospital that had only 3 did not get to learn how the images are printed on
CT patients booked per day. No contrast a film” S5

examinations were being done, so there was not

much exposure” S2

o Theme 3: Theory to Practice Conversion
Furthermore, due to the limited number of

examinations that could be conducted, students
had a restricted opportunity to gain exposure to
other types of examinations.

This theme focuses on the differences or similarities
between what the students learned in class and what
they observed in the clinical setting. It consists of
two subthemes: Supervision and theoretical

On average, an estimated 10 patients came for knowledge

CT examinations per day with the most common . .

examinations being CT brain, CT sinuses, aSénd L. Supervision

CT chest, abdomen, and pelvis. As a result, we According to some students, although some of the
became more familiar with these exams” radiographers were willing to assist them, they

“Most examinations that we carried out during my lacked effective teaching skills.

placement were CT brain and sinuses hence I did “The radiographers were very helpful with most of
not get to observe CT scans of other regions” S4 the things however they found it a bit difficult to
explain the post-processing components of CT” S2

In addition, some radiographers showed no interest

ii. Equipmentbreakdowns : _
in teaching the students at all.

Students also pointed out that their clinical exposure
was shortened due to equipment breakdowns in
some of the departments they were assigned to.

“The radiographers were only there to
demonstrate on one patient then leave us alone”

S14
“...in my case when I arrived at the center, the CT
scanner and fluoroscopy machines were down
which then left me with only 2 modalities to learn ii. Theoretical knowledge

from — Ultrasound and general x-rays”S3 The students found the clinical placements to be

“Unfortunately, for the first three weeks of my helpful because they were able to connect what they
placement, the CT scan machine was out of order. had learned in class with what they observed in the
However, during my last week, the machine was clinical setting.

finally repaired and started running again.
Initially, there were only a few bookings for the
first day it was operational."S5

“I managed to correlate theoretical studies | had
attained in class and apply it on the practical
cases to give patient-centred care” ST
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“CT brain scans were occasionally done which led
to me personally appreciating the stuff we had
learned in class. I could pinpoint an epidural
hematoma or an infarct when it presented” S13

However, some students have noticed a difference
between what they learn in the classroom and what
they experience in the real-world clinical setting

“In class, we had done pathologies of the head CT
so generally I had little knowledge of how
abdominal pathologies present on a CT scan” S13

“For the rest of my attachment, bookings were full
and examinations were supposed to be completed
during the allocated time hence I did not get to
learn how the reconstruction of images was done”
S4

Theme 4: Interpersonal skills

This theme emphasizes the interpersonal skills that
the students acquired through their CT clinical
placements. Three subthemes were identified,
including teamwork, diversity, and communication
skills.
i. Teamwork

The students expressed that the CT clinical
placements helped them recognize the significance
of teamwork because they had a chance to
collaborate with other healthcare professionals.

“I learned how to work effectively as part of a
team. This includes working collaboratively with
radiologists, radiographers, and other healthcare
professionals to ensure that patients receive high-

quality care and accurate diagnoses” S2

“I also worked closely with physicians and other
healthcare professionals to interpret and analyse
imaging results, and to develop treatment plans for
patients. This made me realise that in the hospital
it is vital to work as a team. In addition to my
technical responsibilities, I played a vital role in
patient care and communication” S10

More importantly, they had an opportunity to
interact with radiologists;

“Moreover, we got to work with the radiologist
when reporting general x-rays and got the chance
to learn about the reporting process” S12

ii. Diversity
Furthermore, the students had the opportunity to
work in a setting where they engaged with a diverse

population of patients.

“I worked with a diverse range of patients,
including those with complex and challenging
cases” S10

iii. Communication skills
As a result of their interactions with diverse
healthcare teams and patients, some students felt that

their communication skills were greatly improved.

“While in CT, I got the chance to work with
different radiographers who had also different
strengths and preferences which in turn improved
my CT as well as communication skills” S9

“I learned good communication skills with
different types of patients from pediatrics to the
elderly "S12

“I was also able to gain experience in the
communication and interpersonal skills required
for working in a clinical environment. This
included the ability to interact with patients
professionally and compassionately, as well as the
ability to work effectively as part of a team ’S11

DISCUSSION

Clinical experiences for radiography students take
place in diverse social contexts, each with its
organizational structure and impact."Additionally,
various factors, including student preparedness,
faculty and clinical staff characteristics, peer
support, clinical opportunities, and student
participation, can influence students' perceptions of
the clinical environment.” This study aimed to
understand the experiences of radiography students
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during their clinical placements in CT imaging. To
the best of the authors' knowledge, this study is the
first to explore undergraduate students' experiences
in CT clinical placements from a phenomenological
perspective in Zimbabwe. The study emphasizes the
importance for CT radiographers and educators to
understand the student's perspective during their
supervision, as this understanding can drive the
implementation of improvements to enhance the
overall student experience. However, future studies
should involve students from multiple institutions to
determine whether the findings of the current study
are consistent across different student populations.

The students in the current study reported
challenges that included CT equipment breakdowns
and a shortage of consumables. These factors may
have affected the student's ability to gain the
necessary clinical competencies within the allotted
time. Comparable studies conducted in similar
settings have yielded similar findings. For instance,
a study in Ghana revealed that a lack of equipment
resulted in insufficient exposure to specialized
procedures and limited time in treatment rooms.”
Similarly, in an Ethiopian study, participants noted
variations in resource availability and suitability
across placement centres, with some considered
well-equipped and suitable for teaching and
learning, while others were deemed
unsuitable.”Insufficient clinical practice in CT can
significantly impact the delivery of quality
healthcare once students graduate.

Universities especially in low-resource settings like
Zimbabwe encounter several challenges when it
comes to conducting clinical placements for high-
end modalities like CT. One major hurdle is the high
cost associated with having an onsite CT scanner. As
a result, they must turn to either public hospitals or
private radiology departments to allow students to
gain practical experience. However, public facilities
in Zimbabwe also face difficulties in maintaining
the equipment, as highlighted by previous
studies.”** On the other hand, private centres tend

to have better equipment maintenance. However,

they may have limitations on the number of students
they can accommodate and may impose restrictions
on the hands-on experience students can gain. In the
current study, students reported that they were
mostly allowed to observe and were not permitted to
interact with the CT equipment. Additionally, the
COVID-19 pandemic has worsened the situation by
reducing clinical placements for students.” As a
result, students may not receive sufficient exposure
to practical CT experience, leading to potential
unpreparedness for their future practice. Therefore,
there is a pressing need for innovative strategies in
CT education to ensure that this essential skill is
adequately taught and learned in Zimbabwe and
other similar settings.

One strategy that is trending is software simulation-
based training.” Simulation software offers a secure
and effective platform for students at any level to
practice and acquire the necessary clinical skills to
enhance the quality of healthcare services.”By
utilizing simulation for CT techniques, students can
better prepare themselves and gain a deeper
understanding of technical challenges and complex
situations. One type of simulation software that has
been used is Virtual Reality CT.” Incorporating
virtual reality CT simulation strategies into a
comprehensive learning package has the potential to
enhance students' preparedness for their clinical
learning experiences,”™ in low-resource settings.
However, there are potential challenges in low-
resource settings when it comes to implementing
virtual reality training in CT. These challenges
include inadequate policies, a shortage of technical
expertise, and support to set up and sustain the
systems.”** Moreover, ensuring that virtual reality
simulations are culturally relevant and suitable for
African learners can also be a hurdle.” Therefore, it
is crucial to conduct further research to examine
these issues and determine an effective system that
can enhance the clinical learning of student
radiographers.

Practical recommendations for establishing a CT
simulation training unit in Zimbabwe and similar
settings include the following:
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i. Establish a platform and infrastructure for
the development of a CT simulation unit.
Seek financial support from government,
university, commercial companies,
suppliers, private and public hospitals, and
private donations.

ii. Identify academic staff and technical

support staff to man the simulation unit.

iii. Register with the Allied Health Practitioners

Council of Zimbabwe (AHPCZ) and other

relevant international regulatory bodies.

iv. Integrate CT simulation seamlessly into the
radiography curriculum, considering the
safety and ethical aspects of student
training.

v. Assess the reliability of the tools.

vi. Continuously improve as necessary.

Limitations of the study

The study's limitation is that it only included
students from one university, which may restrict the
applicability of the findings to other institutions.
Nevertheless, the findings may be relevant to other
institutions and low-resource settings. Furthermore,
even though the sample size obtained is relatively
small, we made sure to achieve saturation during the
interviews to enhance the quality of the data.

CONCLUSION

The findings show that students' experience during
CT clinical placements was diverse and distinct
compared to their other placements. Initially, they
felt nervous, but later they found the placements to
be interesting and challenging. Some students were
able to apply their theoretical knowledge to practical
situations. Students also had an opportunity to
improve their interpersonal skills. However,
students also faced challenges such as equipment
breakdowns and a shortage of consumables. These
affected the student's ability to acquire the necessary
clinical skills within the given time frame.

Therefore, this study highlights the impact of
equipment breakdowns and shortages on students'
clinical competencies and emphasizes the potential
long-term effects on healthcare delivery. Given the
limitations in accessing practical experience,
innovative strategies such as software simulation-
based training, particularly virtual reality CT
simulation, are suggested to enhance students'
preparedness. However, challenges in implementing
such strategies in low-resource settings are
acknowledged, indicating the need for further
research to address these issues and develop
effective systems for enhancing the clinical learning
of student radiographers.
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