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Abstract
Background  Clinical students face hazards, such as needlestick injuries and blood 
spills. While healthcare workers’ exposure to such hazards is well-documented, there is 
limited data on medical students, particularly in Uganda. We explored the prevalence 
and factors associated with biological occupational hazards among clinical university 
students.

Methods  This cross-sectional study examined biological occupational hazards 
among 384 randomly selected undergraduate clinical medical students at a university 
in Southwestern Uganda. Data were collected using a structured self-administered 
questionnaire. Categorical and numerical data were summarised descriptively 
using frequencies and means. Multivariable logistic regression identified factors 
independently associated with hazard exposure. Adjusted odds ratios with 95% 
confidence intervals were reported, and a p < 0.05 was considered statistically 
significant.

Results  A total of 384 participants, with a mean age of 25.1 years and a male 
predominance of 208 (54.2%), were included; 223 (58.1%) pursued careers in medicine 
and surgery. 316 (82.3%) reported experiencing a hazard, with 107 (33.9%) reporting 
experiencing it more than three times. 155 (49.1%) and 102 (32.3%) of the participants 
had experienced blood spills and needle stick injuries, respectively. Gender (aOR 0.448, 
CI: 0.24–0.84) and the current ward where the students were placed (aOR 2.94, CI: 
1.39–6.22) were significantly associated with exposure to hazards.

Conclusion  Clinical students are significantly exposed to occupational hazards, 
with blood spills and needle stick injuries being the most common. Most students 
experience multiple exposures in high-risk wards such as Obstetrics. Targeted 
interventions, such as establishing injury response teams, pinning procedure charts 
on the ward walls, and providing procedure manuals, are needed to enhance safety 
and improve clinical training. Future research should also examine safety protocols and 
gendered risk perceptions to develop effective strategies to mitigate hazards.
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​​1  Introduction
Biological hazards remain a significant public health concern among health workers and 
clinical students globally. These incidents pose significant risks to their health and safety, 
potentially leading to the transmission of bloodborne pathogens such as HIV, hepatitis 
B, and hepatitis C, sprains, and strains, among others [1–3]. According to the World 
Health Organisation (WHO), over 16,000 Hepatitis C, 66,000 Hepatitis B, and 1000 
HIV cases may occur worldwide annually among healthcare workers (HCWs), espe-
cially nurses, after their exposure to needle stick injuries [4]. Across the UK, the preva-
lence of biological hazards among clinical students demonstrated an 82.8% proportion 
with a 13% incidence of sharps injuries [5]. The survey further showed that the medical 
(15.3%) and obstetrics and gynaecology (13.3%) wards were the riskiest areas for biologi-
cal hazard injuries within the hospital. Data from India has varied across different train-
ing institutions. For example, research from the medical campus in Sangli, Maharashtra, 
found a 25.2% prevalence of needlestick and sharps injuries, with these injuries more 
common among nursing students than among other cadres [6]. Evidence from a 5-year 
retrospective study in Turkey showed that 554 clinical students had experienced 666 
biological injuries, with 86.2% predominance of needle stick injuries [7]. These statistics 
demonstrate a problem that warrants close attention.

Also, it is estimated that over 85% of these injuries occur in developing countries, 
including Uganda [8]. The risk is heightened in these settings where proper infection 
control practices, personal protective equipment, and proper disposal of sharp objects 
may be lacking or inadequate. For instance, almost 90% of all needlestick injuries that 
occurred to nurses in third-world countries were due to a lack of knowledge, resources, 
and adequate training [9]. Interestingly, the lifetime prevalence of needlestick injuries 
among health workers is estimated at 61.2%, and the one-year prevalence was 38.3% in 
Ethiopia [10]. Also, the lifetime and one-year prevalence of blood or body fluid splash 
exposure were 60.2% and 44.9%, respectively. These statistics demonstrate a significant 
burden of occupational exposures, warranting an intervention.

Among clinical students, literature detailing the incidence and prevalence of these 
biological hazards is inadequate and fragmented. Countries like Uganda lack substantial 
information among medical students about these hazards, posing a challenge to imple-
menting the necessary strategies. Two studies conducted across Uganda have specifically 
explored the prevalence of needle stick injuries among medical students. Ndyamuhaki et 
al. reported a 55.2% prevalence of needlestick injuries among clinical students in East-
ern Uganda.[11] Kamoga found a 42.4% prevalence of needlestick injuries among clini-
cal students in Central Uganda [12]. Sadly, the actual burden of exposure to accidents 
among medical students in their clinical years in Uganda is also unknown. Other stud-
ies conducted in Uganda have explored the prevalence of occupational hazards among 
qualified health workers, excluding clinical students [13–16]. Also, the factors that con-
tribute to needle stick injuries are not well known and documented, especially from a 
student perspective in the Ugandan context. Despite the efforts of Uganda’s Ministry 
of Health and respective teaching hospitals to establish universal precautions, standard 
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operating procedures, and measures, it remains challenging to adhere to or enforce 
these precautions [17]. The study thus explored the prevalence of occupational hazards 
among medical students at a teaching hospital in Southwestern Uganda and determined 
the factors associated with these hazards.

2  Methods
2.1  Study design

We conducted this study using a cross-sectional design and collected quantitative data 
between January and June 2024.

2.2  Study population

Data were collected among undergraduate clinical students in clinical years at Mbarara 
University of Science and Technology in western Uganda. Clinical students are those in 
the later (clinical) phase of their medical education training after completing basic sci-
ence courses. During this phase, clinical students gain hands-on experience by working 
directly with patients under the supervision of experienced doctors and healthcare pro-
fessionals across various clinical settings, including hospitals, clinics, and health centres 
[18]. In Uganda, Clinical years/exposure to medical students can start as early as the first 
year and as late as the fourth year of study, depending on one’s study program, curricu-
lum type, and institution of study. For example, Bachelor of Medicine and Surgery stu-
dents begin clinical practice in the third year, while nursing students begin in the second 
year. By comparison, in Jerusalem, clinical years are the fourth and fifth years for six-year 
courses and the third and fourth years for four-year courses [19]. This stage is crucial for 
developing practical skills, clinical reasoning, and professional behaviour necessary for 
practising medicine. During this phase, the students are at risk of exposure to various 
biological occupational hazards, including blood spills, unsterile needle pricks, falls, and 
blade cuts, among others, during their medical training to become professionals [20].

2.3  Study site

The university utilises Mbarara Regional Referral Hospital as its primary training and 
learning centre for medical students, particularly those in their clinical years [21]. The 
university offers different study programs, including a Bachelor of Medicine and Surgery 
(MBChB), Bachelor of Nursing (BSN), Bachelor of Physiotherapy (BPHY), Bachelor of 
Pharmacy (BPHA), and Bachelor of Medical Laboratory Science (BMLS), among others. 
The estimated total number of students in undergraduate clinical years at this University 
during the study period was approximately 800, of whom the majority were pursuing an 
MBChB. The medical students included in the study were those pursuing MBChB, BSN, 
and BPHY, as well as Undergraduate Clinical students who were 18 years or older, from 
MUST, rotating in any MRRH ward, and pursuing one of the above three academic pro-
grams. They had to consent to participate in this research. Clinical students who were 
unable to remain and complete their study activities, as well as those who declined to 
participate, were excluded.
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2.4  Sample size determination

The sample size was determined using the random sample size formula, with a 50% pro-
portion (p) and a z-score of 1.96 at a 95% confidence interval with a margin of error of 
0.05. 384 participants were included in this study.

2.5  Sampling and inclusion criteria

A simple random sampling method was used, selecting from a consolidated list of eli-
gible clinical students across departments and ward rotations. We developed papers 
with “yes” and “no” options, and every participant who met the inclusion criteria would 
pick one paper from a box. If they picked yes, they would complete the questionnaire; if 
they picked no, they would be omitted. However, since students were distributed across 
multiple departments and wards, this approach may not have ensured proportional rep-
resentation of all departments. Only students in clinical years were included because of 
their patient interface in ward settings.

2.6  Data collection, variables, and quality control

Data were collected by trained research assistants using a structured self-administered 
questionnaire. Biological hazards were defined as exposures to the study participant 
that, at the time of exposure, may involve contact with the patient’s internal fluids. Prior 
to data collection, research assistants received training on the study objectives, partici-
pant recruitment, informed consent procedures, and questionnaire administration. Eli-
gible participants were approached during their clinical placements, informed about the 
study, and invited to participate. After providing informed consent, participants com-
pleted the questionnaire independently in a private setting. The exposure mechanisms 
were defined as the process through which contact between the patient’s fluids and the 
study participant was established. The dependent variable was a binary indicator of 
whether the individual had ever been exposed to the hazard during their time on the 
ward. Independent variables included participants’ age, year of study, ward placement, 
and course. The questionnaire collected information on socio-demographic character-
istics, academic factors, clinical placement characteristics, and experiences of biologi-
cal occupational hazards. Each Questionnaire was always prechecked for completeness 
before its study participant left the interview.

2.7  Questionnaire validity and reliability assessment

The questionnaire was pretested with 10 undergraduate clinical students from Makerere 
University, and the necessary adjustments were made before it was administered to the 
final target participants at MUST. A Cronbach’s alpha of 0.689 was obtained, indicating 
the questionnaire’s reliability in addressing the research question.

2.8  Ethical consideration and confidentiality

Ethical approval was obtained from the Mulago Hospital Research and Ethics Commit-
tee (MHREC) under approval number MHREC 2470. Furthermore, local administra-
tive clearance was sought from MUST and MRRH to proceed with the study. Written 
informed consent was obtained from each participant before recruitment.
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2.9  Data management and analysis

Raw data from hardcopy questionnaires were entered into Microsoft Excel 2016, 
cleaned, and then exported to Stata 15 for analysis. Categorical data were summarised 
as frequencies and percentages, while numerical data were summarised as means and 
medians. Some variables were visualised using bar charts and line graphs. Bivariable and 
Multivariable logistic regression were used to identify factors independently associated 
with occupational hazards among clinical students. Variables with a p-value < 0.20 at 
bivariable analysis and those identified a priori based on existing literature were included 
in the multivariable model. Adjusted odds ratios (aORs) with 95% confidence inter-
vals (CIs) were reported to quantify the strength of associations. Statistical significance 
was set at p < 0.05. Variables such as gender and age were retained in the multivariable 
model, regardless of statistical significance, to control for confounding. In this study, we 
had no missing data because quality control was maintained during field data collection.

3  Results
A total of 384 responses were considered, with more than half of the participants male 
(208, 54.2%) and the majority (255, 66.4%) aged 20–24 years. 223 (58.1%) of the partici-
pants were pursuing a bachelor’s in medicine and surgery (MBChB), 139 (36.2%) were 
pursuing a bachelor’s in nursing (BScN), and the remaining participants were pursuing a 
bachelor’s in physiotherapy. A detailed description of the demographic characteristics is 
provided in Table 1.

Table 1  Demographic characteristics of the participants (n = 384)
Variable Frequency (n) Percentage (%)
Age mean (SD) 25.1(4.4)

20_24 years 255 66.4

25_29 years 79 20.6

30_34 years 22 5.7

35_39 years 16 4.2

40_44 years 9 2.3

45_49 years 3 0.8

Sex

Female 176 45.8

Male 208 54.2

Program

BScN 139 36.2

MB ChB 223 58.1

Physiotherapy 22 5.7

Year of study

1 11 2.9

2 39 10.2

3 123 32.0

4 135 35.1

5 76 19.8

Ward of clinical rotation

Medicine 112 29.2

Obs & Gyn 110 28.6

Pediatrics 89 23.2

Surgery 73 19.0
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3.1  Prevalence of exposure to hazards

The majority, 316 (82.3%) of all participants reported exposure to a hazard, injury, or cut 
during their clinical rotations. 107 (33.9%) of the 316 were exposed to the hazard more 
than 3 times. 265 (83.9%) of those who were exposed wore PPE at the time of exposure, 
as shown in Table 2.

Among participants who reported exposure to occupational hazards (n=316), blood 
spills and needle-stick injuries were the most commonly reported mechanisms of expo-
sure, with 155 (49.1%) and 102 (32.3%) participants reporting these experiences, respec-
tively. From multiple responses, 230 (72.3%) participants had experienced blood spills, 
while 188 (59.5%) reported needle sticks. Since participants could report more than 
one type of exposure, the total number of responses exceeded the number of partici-
pants. The least commonly reported exposure mechanism was X-ray exposure, with 4 
responses, as demonstrated in Figure 1.

Table 2  Biological occupational hazard-related characteristics of the study participants (n = 384)
Prevalence of the biological occupational hazard Frequency (n) Percentage (%)
Exposed to hazard

No 68 17.7

Yes 316 82.3

Frequency of hazards (For the Yes)

Once 93 29.4

Twice 76 24.1

Thrice 40 12.6

More than 3 107 33.9

Availability of PPEs

Were you wearing PPE like gloves?

No 51 16.1

Yes 265 83.9

230 (72.3%)

188 (59.5%)

116 (36.7%)

87 (27.5%)

75 (23.7%)

73 (23.1%)

42 (13.3%)

37 (11.7%)

37 (11.7%)

19 (6.0%)

4 (1.3%)

Blood spill

Excreta

Phlebotomy

Vial or ampule break

Suturing

Discarding used material

Blade cuts

Muscle sprain

Fall

X-ray

0 50 100 150 200 250

Mechanism Of Hazzard Exposure

Number of Responses

Fig. 1  Mechanisms of occupational hazard exposure among clinical students (multiple responses, n = 316). Cumu-
lative percentages exceed 100% due to multiple responses
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Most of the exposure occurred while rotating in the Obstetrics and Gynaecology (Obs 
& Gyn) wards, followed by the medical wards, with the least in the Pediatric wards, as 
shown in Fig. 2.

The majority of participants noted that an uncooperative patient (170, 53.8%), logbook 
pressure (132, 41.8%), and overworking (121, 38.3%) were the most common causes of 
the biological hazard. Other reasons for the hazard exposure included inadequate pro-
cedural skills, panic, and a lack of confidence in performing the procedure, as demon-
strated in Fig. 3.

In response to the biological hazard exposure, participants washed the site of exposure 
(247, 78.2%), while others applied alcohol sanitiser (152) and panicked (66), as in Fig. 4.

As part of the response to occupational hazards, most participants (n = 232, 73.4%) 
suggested establishing injury response teams and providing procedure manuals, as 
shown in Fig. 5.

170 (53.8%)

 132 (41.8%)

121 (38.3%)

 109 (34.5%)

104 (32.9%)

103 (32.6%)

81 (25.6%)

 68 (21.5%)

 58 (18.4%)

Log book Pressure

Overworking

Anxiety

Poor procedure training

Panicking

Inadequate skill

Procedure Confidence

Unawareness of Sero status

0 20 40 60 80 100 120 140 160 180

Causes of Exposure

Number of responses

Fig. 3  Multiple responses about the common causes to biological hazard exposure as reported by the partici-
pants (n = 316). Cumulative percentages exceed 100% due to multiple responses

 

178 (56.3%)

 114 (36.1%)

104 (32.9%)

65 (20.6%)

178 Obs & gyn 

4 Medical ward 

104 Surgery 

65 Paediatrics 

0 20 40 60 80 100 120 140 160 180 200

Number of Responses

Fig. 2  Multiple responses concerning the distribution of occupational according to wards of rotation (n = 316). 
Cumulative percentages exceed 100% due to multiple responses
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3.2  Factors associated with exposure to occupational hazards

At the bivariable level, gender and the ward where the student was placed were signifi-
cantly associated with exposure to hazards. Notably, the male participants were 44% less 
likely to be exposed to occupational hazards [Odds Ratio (OR) 0.56, 95% Confidence 
Interval (CI) (0.33–0.97), p = 0.041] compared with the females. Students rotating in the 
Obs & Gyn wards were 3 times more likely to be exposed to hazards when compared to 
those in the medical ward [OR 3.0, 95% CI (1.50–2.93), p = 0.002], Those rotating in the 
surgery ward were 2 times more likely to be exposed to hazards when compared to those 
in the medical ward, however, did not reach a statistical significance P-Value of 0.47 as 
demonstrated in Table 3.

3.3  Multivariable logistic regression

After adjusting for other variables, Male participants were 55% less likely to be exposed 
to occupational hazards than female participants [aOR 0.45, 95% CI (0.24–0.84)], 
P = 0.012. Those rotating in the Obstetrics and Gynaecology (Obs & Gyn) ward were 2.9 
times more likely to be exposed to occupational hazards than those in the medical ward 
[aOR 2.93, 95%CI (1.39–6.2)], P = 0.005.

 28 (8.9%)

175 (55.4%)

 184 (58.2%)

232 (73.4%)

Ban student procedures

Provide procedure manuals

Pin procedure charts on the wall

Establish injury response teams

0 50 100 150 200 250

Fig. 5  Multiple responses of the proposed solutions to occupational hazards (n = 384). Cumulative percentages 
exceed 100% due to multiple responses

 

 29 (9.2%)

 49 (15.5)

58 (18.4)

66 (20.9%)

99 (31.3%)

152 (48.1%)

247 (78.2%)

Ran out of hospital

Squeezed the site

Went for Counselling

Pannicked

Prayed

Washed exposure site

0 50 100 150 200 250 300

Response following hazard exposure

Fig. 4  Multiple responses from the study participants following exposure to the biological hazard (n = 316). Cumu-
lative percentages exceed 100% due to multiple responses
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4  Discussion
This study examined the occurrence of biological occupational hazards among medi-
cal students across clinical years. Some previous studies have studied occupational haz-
ards among health workers, but very few have explored these among medical students 
in their clinical disciplines [13, 14]. The study demonstrated that most medical clinical 
students had been exposed to an occupational hazard during their study time on the 
wards, with more than half having multiple exposures. From the study’s evaluation, 
blood spills and needle stick injuries were the most common mechanisms of occupa-
tional hazard exposure among clinical students. These findings align with another study, 
which reported that approximately 68.9% of clinical students had experienced multiple 
Needle Stick Injuries (NSIs) at a tertiary hospital in Uganda [22]. However, in this study, 
we report a lower prevalence of NSIs at 32.3% compared to that reported by Elisa et al. of 
46.6% still in Uganda [22]. While both studies took place in the same country, the differ-
ent tertiary hospitals might have varying safety practices, patient volumes, supervision 
levels, and availability of protective equipment, all of which may impact exposure rates.

Globally, evidence has demonstrated variable prevalence of occupational hazards with 
a focus on needle stick injuries among clinical students. For example, Xu et al. demon-
strated a 35% pooled prevalence of NSIs among nursing students, while Huang et al. 
showed a 44% pooled prevalence among dental students [23, 24]. Notably, NSIs among 

Table 3  Bivariate and multivariable logistic regression of factors associated with exposure to 
occupational hazards
Logistic regression
Variable

Bivariable Multivariable
Crude 
odds 
ratio

95% Confidence 
interval

P-Value Adjusted 
(aOR)

95% Confidence 
interval

P 
Value

Age

18_24 years Ref.*

25_29 years 1.36 0.69 2.71 0.38 1.22 0.56 2.68 0.62

30_34 years 5.12 0.67 38.99 0.12 4.88 0.52 45.65 0.16

35_39 years 3.66 0.47 28.35 0.21 1.22 0.11 13.81 0.87

40_44 years 0.49 0.112 2.02 0.32 0.06 0.00 1.00 0.05

45_49 years 1.01 0.56 2.62 0.36 1.00 0.417 6.842 0.83

Gender

Female Ref.*

Male 0.56 0.33 0.98 0.04 0.45 0.24 0.84 0.01

Course

BScN Ref.*

MB ChB 0.70 0.39 1.27 0.24 0.59 0.27 1.30 0.18

Physiotherapy 0.32 0.11 0.89 0.03 0.41 0.12 1.35 0.14

Year of study

1 Ref.*

2 3.00 0.43 21.00 0.27 16.13 0.32 18.14 0.14

3 0.85 0.17 4.22 0.84 3.60 0.66 3.87 0.72

4 1.10 0.22 5.49 0.91 5.36 0.24 7.30 0.87

5 1.86 0.34 10.17 0.47 9.52 0.39 11.34 0.08

Ward

Medicine Ref.*

Obs & Gyn 3.00 1.50 6.03 0.002 2.94 1.39 6.22 0.005

Pediatrics 1.00 0.53 3.54 0.339 1.00 0.49 3.49 0.243

Surgery 1.25 0.67 2.33 0.577 1.23 0.62 2.44 0.53
*Ref: Reference; aOR: Adjusted Odds Ratio
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medical students worldwide have been estimated to range from 11% to 95% in different 
settings [25]. Huang et al. further align with the WHO findings, which demonstrated an 
approximate 43% global incidence of NSIs, with over 51% of the occurrences in Africa 
[7, 24]. Thus, this study provides a prevalence proportion, especially from this setting, 
necessitating targeted intervention. Also, our findings on the proportion of clinical stu-
dents who had experienced blood spills (49.05%) were higher than those reported in 
other studies; for example, a study by Amare et al. reported a proportion of 19.9% among 
nursing and midwifery students who had experienced blood spills [20]. The mismatch 
could have been due to the inclusion of multiple clinical student groups, such as medi-
cine, nursing, and physiotherapy, in this study, compared to the one group of nursing 
and midwifery in that study. However, a systematic review and meta-analysis found a 
pooled prevalence of 54.9% for blood-spill exposure among health workers in Ethiopia 
[26]. Further, an evaluation by Zhang et al. among nurses in China found a 52.1% pro-
portion of nurses who had experienced biological exposure to blood spills, with other 
studies reporting variable proportions [27–30].

Notably, the exposure distribution among clinical students increased with advancing 
study years, but declined in the final year. This phenomenon, characterised by a decrease 
in the exposure distribution, could be attributed to the increment in expertise among 
these clinical students in the final year. Additionally, the pattern in which exposure to 
occupational hazards peaks in the earlier clinical years and declines in the final year 
likely reflects increases in skill confidence and adherence to safety protocols that accu-
mulate as students progress through their training. However, our study did not assess 
the presence and implementation of safety protocols for occupational hazards in this 
setting, a gap that warrants further research. Additionally, the decline in exposure pat-
terns could be explained by a transition from routine, high-risk hands-on tasks to more 
supervisory roles, such as observing or assisting more advanced procedures alongside 
senior staff. This shift can reduce their direct exposure to NSI-prone tasks, thus low-
ering the risk of occupational hazards. Yet, evaluating these concepts in future studies 
can offer concrete evidence. Notably, our study agrees with a German study that found 
reduced NSI exposure among final-year medicine students [31]. However, adjusting for 
the clinical year in our study was not significantly associated with exposure to occupa-
tional hazards among the medical students. The study differs from the findings of Elisa 
et al. [22], which showed that NSIs increased among finalist students and were more 
likely to experience this hazard than in other clinical years [22]. Importantly, examining 
these exposures across a single clinical group over time would provide a comprehensive 
understanding of their trends.

Significantly, sex, year of study, and the ward where a student is attached were associ-
ated with exposure to an occupational hazard. Compared to females, males had a lower 
likelihood of exposure to the occupational hazard. Multiple studies have demonstrated 
that being female increases the risk of exposure to NSIs [18, 32, 33]. However, other 
studies have found that males have a higher risk of experiencing NSI, which contradicts 
our study [33–36]. The observed sex differences in occupational exposure to NSIs may 
reflect a variety of factors rooted in social, behavioural, and occupational aspects within 
clinical settings. For example, there may be a difference in how NSIs and other hazards 
are reported between males and females. Female students may be more likely to report 
injuries due to heightened risk awareness or precaution. In contrast, male students might 
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underreport due to social factors like stigma or fear of being perceived as less compe-
tent. However, there is limited research on gendered willingness to report among clini-
cal students, especially from a Ugandan perspective, offering opportunities for future 
research. This reporting bias could skew findings, leading to higher female NSI rates in 
studies where reporting practices are not controlled. Additionally, variability across gen-
ders in clinical settings may be attributed to presumed gender roles, risk perceptions, 
and attitudes toward safety practices. For example, female students might approach 
certain tasks cautiously, potentially leading them to undertake riskier procedures more 
often to ensure a thorough experience, albeit at greater risk [17]. Conversely, male stu-
dents may prioritise efficiency or feel pressured to avoid any perception of vulnerabil-
ity, potentially avoiding or rushing through procedures involving sharps. Still, further 
research is needed to evaluate concepts such as gendered roles in clinical settings, risk 
perceptions, and safety attitudes among clinical students. These could provide concrete 
information to guide interventions to mitigate occupational hazards in this category.

Due to their higher risk of exposure, the students experienced more exposure to occu-
pational hazards in the Obstetrics and Gynaecology and medical wards than in other 
wards. In Obs & Gyn wards, students may frequently perform or assist with invasive 
procedures like deliveries, suturing, and cesarean sections, all of which present a sig-
nificant risk for blood exposure and needle stick injuries (NSIs). Similarly, medical wards 
involve regular blood draws, intravenous line placements, and injections. These tasks 
increase exposure to bodily fluids and sharp instruments, making these wards high-risk 
areas for occupational hazards. Notably, the obstetrics and gynaecology ward was sig-
nificantly associated with exposure to an occupational hazard. Our findings align with 
a UK survey of healthcare students, which showed that medical and obs and Gyn wards 
had the highest frequency of occupational hazards, at 15.3% and 12.3%, respectively [5]. 
However, Elisa et al. reported that the causality and emergency wards were the most 
common wards for exposure to hazards [22]. Emergency room settings often involve 
acute trauma care, emergency surgical procedures, and immediate life-saving interven-
tions, which are associated with high-risk exposure for healthcare workers, including 
experienced staff. The fast-paced, unpredictable environment of the ER may lead to high 
exposure to blood and body fluids. Nonetheless, medical students in the ER may have 
an observational role and are typically closely supervised during procedures, which may 
reduce their direct exposure compared to settings like Obs & Gyn and medical wards, 
where they engage more independently [37, 38]. Further research is warranted to explore 
these avenues, such as ward settings and their implications for hazard exposure among 
medical students.

4.1  Existing limitations

Our study was a single-site study, which could have introduced potential selection and 
sampling biases and limited its generalizability. However, we attempted to mitigate this 
by ensuring randomness during the selection of study participants and by ensuring rep-
resentativeness from students across all clinical years. Also, we acknowledge that there 
may have been a misallocation of sample sizes across the different cadres, as this study 
included population categories from different wards and departments and did not use 
proportionate allocation.
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5  Conclusion
There is a significant exposure of clinical medical students to occupational hazards, with 
blood spills and needle stick injuries identified as the most common mechanisms. The 
findings indicate that many students experience multiple exposures during their train-
ing. Notably, these findings highlight the importance of establishing targeted interven-
tions to improve the learning experience and enhance safety in the clinical learning 
environment. Gender differences in this study may reflect reporting practices and gen-
dered perceptions of risk within clinical settings. Further studies could explore the dif-
ferent gendered perceptions among medical students in these clinical settings to inform 
protective strategies for this population. Additional research is warranted to examine the 
impact of safety protocols, reporting practices, and gendered risk perceptions in clinical 
environments. By addressing these factors, institutions can enhance occupational safety, 
optimise clinical training experiences, and better protect medical students from the haz-
ards inherent to their professional preparation.

5.1  Implications for future research

Our study reveals a high incidence of occupational hazards, with blood spills and needle-
sticks among the most common mechanisms of exposure. Sex, year of study, and ward 
of rotation were significantly associated with exposure to hazards. Perhaps future studies 
could explore in detail the factors that predispose individuals to hazards across differ-
ent wards. The findings could offer targeted interventions to minimise hazard exposures 
among medical students, thereby protecting their quality of life and that of the patients 
they serve. Additionally, this study explored all medical disciplines from a clinical per-
spective. Future studies can investigate the individual disciplines within this setting to 
identify program-specific exposures that may help establish targeted interventions, such 
as developing hazard manuals and ensuring the presence of hazard response teams.
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