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Abstract

Background: Hospital-acquired infections are a significant cause of morbidity and mortality in healthcare
settings among patients and healthcare workers, including clinical students. The frequent exposure of students
during their clinical postings to various sources of infections emphasizes the need for adherence to standard
precautions (SP). This study aimed to assess the knowledge and practice of SP among the clinical students of
the College of Medicine, University of Ibadan, Nigeria.

Methods: A descriptive cross-sectional study was conducted. Data on sociodemographic, domains of SP
knowledge and practice, and source of students’ knowledge were collected via a self-administered online ques-
tionnaire. Categorical variables were compared using Chi-square and Z tests, while numerical data were ana-
lyzed with Mann—Whitney and Kruskal-Wallis tests. Logistic regression identified predictors of the assessed
SP knowledge and practice domains. SPSS v20 was used for data analysis, and P < 0.05 was used as the statis-
tical significance level.

Results: Among 371 clinical students, 55.8% were MBBS students, 78.7% were Christians, and 80.6% were
aged 21-25 years. Participants’ overall knowledge score was average, and 131 (36.1%) students scored > 29 (out
of 36 points) which was considered an acceptable level of knowledge. The overall practice score was average
with a mean practice score of 11.76 (+ 2.50) out of 17. Participants’ main sources of knowledge were self-learn-
ing and the school curriculum. Logistic regression revealed that participants’ knowledge correlated with gen-
der, year of study, and prior knowledge, while practice correlated with age and department.

Conclusion: The students’ average knowledge and practice and significant reliance on self-learning of SP is
alarming. We recommend that universities and medical colleges integrate early and continuous SP education
and training into medical curriculum.
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ospital-acquired infections (HAIs) are a major

global public health concern, threatening patient

safety and generating extensive financial costs in
healthcare settings (1). The prevalence of HAI is higher in
low-resource countries compared with developed coun-
tries (2). A 2024 systematic review and meta-analysis
reveals the prevalence of HAIs in sub-Saharan Africa to
be between 6.5 and 19.7% of the patient population, with
a mortality of 22.2% (3). Standard precautions (SP), a
core component of infection prevention and control, rep-
resent the minimum practices to be employed by all
healthcare workers while caring for ‘all patients, at all
times, in all settings’ (4). The implementation of these

precautions aims to reduce nosocomial infections and
ensure safe, high-quality healthcare.

However, a significant gap exists between knowledge
and practice of hand hygiene among healthcare workers
(5). Healthcare providers have been implicated as poten-
tial vectors of pathogenic organisms to vulnerable patients
(6). Medical students undergoing clinical rotations are a
part of the healthcare team, and their interactions with
patients during clinical activities may contribute to HAIs
(7). They are also at an increased risk of HAIs due to fac-
tors including poor “hand hygiene, clothing, and disinfec-
tion of medical equipment,” sharing of medical
equipment, inhalation of droplets from infected patients,
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and contact with contaminated surfaces (8, 9). Therefore,
undergraduate medical education is a critical phase for
acquiring the knowledge and skills necessary for infection
prevention and control (10).

Background

HALISs are a significant challenge in healthcare that necessi-
tates integration into the core curriculum of clinical train-
ing programs. Providing training sessions to students at the
beginning of clinical rotations has been recommended to
improve the adherence of clinical students to SP (11).
However, infection prevention and control practices are
given relatively less focus in medical education (12). A study
on perceived barriers to infection prevention and control
practices among Nigerian clinical students identified sev-
eral factors contributing to low compliance, including lack
of knowledge, absence of positive role models, gaps between
classroom and practical training, inadequate facilities, psy-
chological barriers, and insufficient awareness of SP (13).

Furthermore, studies in Nigerian tertiary hospitals
revealed that many students rely on senior colleagues for
infection control knowledge due to a lack of formal instruc-
tion and inadequate training before clinical rotation (14, 15).
Clinical students at Nigerian medical colleges, such as the
College of Medicine, University of Ibadan (UI), undertake
clinical postings at the University College Hospital (UCH),
Ibadan, a tertiary hospital managing high patient volumes,
including patients with contagious conditions. Their frequent
exposure to nosocomial infections through clinical activities
(8, 16) emphasizes the need for targeted interventions.

As a leading tertiary institution, UCH offers a unique
setting to evaluate clinical students’ knowledge and prac-
tices of SP. This study aims to assess the level of knowl-
edge and adherence to SP among clinical students of the
College of Medicine, University of Ibadan and to exam-
ine their relationship with sociodemographic characteris-
tics. The outcome of this study will identify critical gaps
and inform targeted interventions and curricular improve-
ments across Nigerian medical colleges.

Methodology

Study design, setting, and population

A descriptive cross-sectional study was carried out at the
UCH in the Ibadan-North Local Government Area,
Ibadan, Oyo state. UCH is a 1,500-bed tertiary care hospital
that serves as a major healthcare provider and training cen-
ter in Nigeria. It was established in 1957 as the first teaching
hospital in Nigeria, attached to the UI. UCH houses the
College of Medicine, UI, which comprises five faculties:
Basic Medical Sciences, Clinical Sciences, Public Health,
Dentistry, and Basic Clinical Sciences. These faculties have
several departments including Medicine and Surgery,
Dentistry, Biomedical Laboratory Science, Physiotherapy,
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and Nursing. Students in these departments are divided into
two groups: pre-clinical and clinical. Clinical training begins
in the 3rd year, when students transition to the clinical sec-
tions at UCH. Currently, there are 809 clinical students in
the College of Medicine, University of Ibadan, comprising
those in their 3rd to 6th years of study.

Sampling technique and sample size determination

The minimum sample size for this study was calculated
using the formula described by Yamane (1973), n = N/
(1 + N(e)2, where n is the sample size; N is the population
of the study (809) and e is the margin error of 5% in the
calculation. By allowing a 10% contingency, the minimum
sample size was determined to be 294.

Data collection

Data were collected through a self-administered anony-
mous online questionnaire (Supplementary material).
Eligible participants were consenting undergraduate clini-
cal students of the College. The participants were recruited
into the study by convenience sampling. Clinical students at
all study levels from the five departments were contacted
through their departmental executive and class representa-
tives. Broadcast messages were also sent to the participants
through media platforms like WhatsApp and Telegram.
Reminders were sent at the beginning of each week and the
last day of data collection. The filling and submission of the
anonymized online form indicated consent. The data were
collected between September 21 and December 4, 2024.

Research instrument

The study questionnaire was divided into four sections.
Following the consent form, the first section collected
respondents’ sociodemographic data including gender,
religion, age, department (medicine and surgery, dentistry,
biomedical laboratory science, physiotherapy, and nurs-
ing), prior knowledge of SP, and previous training or
orientation on SP.

The second section collected data on respondents’
knowledge of SP, and the third section assessed their
practice of SP. Both sections included questions across
key domains of SP, including general concepts, hand
hygiene, personal protective equipment (PPE), cough eti-
quette and respiratory hygiene, and sharps disposal and
injury. The knowledge section had a total of 36 points,
while the practice section had 17 points.

The questionnaire consisted of close-ended questions
in multiple-choice or with the options of ‘true’, ‘false’,
and ‘T do not know’. The items were adopted from exist-
ing literature (17, 18), and the full questionnaire is pro-
vided in Additional file 1. Permission for use was obtained
from the authors. Correct responses were assigned a score
of ‘I’, while incorrect responses/do not know responses
were assigned ‘0.
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The fourth section collected data on respondents’
sources of information for each domain of SP, including
self-learning, the college curriculum, formal bedside
teachings, and bedside practices. The questionnaire was
piloted among 45 clinical students to assess feasibility.
Face validity, clarity, and comprehension were evaluated
with an internal consistency score (Cronbach’s alpha) of
0.74. Participants included 3rd to 6th-year students across
the five departments, selected using convenience sam-
pling. The participants were excluded from the main study
to prevent duplication and response bias.

Data analysis

Data were imported from Google Forms to Microsoft
Office Excel 2019, checked, cleaned, and edited before being
exported to SPSS version 20 for analysis. Categorical vari-
ables were presented as proportions and percentages, with
comparisons made using Chi-square and Z tests. Numerical
variables were described using the median, mean, and stan-
dard deviation, with comparisons conducted using Mann—
Whitney and Kruskal-Wallis statistical tests. Scores for the
knowledge domains were summarized using percentiles
(not percentages of the total score). The 25th percentile
score was 26, the median (50th percentile) was 28, and the
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75th percentile was 29 out of a maximum of 36. We used
the 75th percentile score of 29 as the cutoff to define suffi-
cient knowledge of SP, i.e. respondents scoring at or above
this level performed better than at least 75% of the partici-
pants. Similarly, scores for the different practice domains
were summarized using percentiles: the 25th percentile
score was 10, the 50th percentile was 12, and the 75th per-
centile was 14 out of a maximum of 17. A score of 14, rep-
resenting the 75th percentile, was used as the cutoff to
define sufficient current practice regarding SP. Logistic
regression models were conducted to determine the possi-
ble predictors of acceptable knowledge and practice of SP
(dependent variables) against the possible independent
variables including gender, year at college, age, department
(medicine and surgery, dentistry, biomedical laboratory sci-
ence, physiotherapy, and nursing), prior knowledge of SP,
and previous training or orientation on SP. A statistical sig-
nificance level of 0.05 was used in the analysis.

Results
Sociodemographic characteristics of the respondents

Table 1 summarizes the sociodemographic characteris-
tics and the training exposure of the included

Tuble 1. Sociodemographic characteristics and related variables of participants by year of study

Characteristics Years and correct answers: No (%)
Third Fourth Fifth Sixth Total
N=34(9.2) N =126 (34.0) N =132 (35.6) N=79(21.3) N =371 (100)

Gender

Male 21 (61.8) 74 (58.7) 78 (59.1) 56 (70.9) 229 (61.7)

Female 13 (38.2) 52 (41.3) 54 (40.9) 23 (29.1) 142 (38.3)
Program

MBBS 0(0) 70 (55.6) 73 (55.3) 64 (81.0) 207 (55.8)

BDS 0(0) 20 (15.9) 20 (15.2) 15 (19.0) 55 (14.8)

BMLS 15 (44.1) 17 (13.5) 12 (9.1) 0 (0) 44 (11.9)

Physio 19 (55.9) 19 (15.1) 11 (8.3) 0(0) 49 (13.2)

Nursing 0(0) 0(0) 16 (12.1) 0(0) 16 (4.3)
Religion

Islam 6(17.6) 32 (25.4) 28 (21.2) 9 (11.4) 75 (20.2)

Christianity 28 (82.4) 93 (73.8) 102 (77.3) 69 (87.3) 292 (78.7)

Others 0(0) 1(0.8) 2 (1.5) 1(1.3) 4 (1.1)
Age (years)

16-20 8 (23.5) 12 (9.5) 1(0.8) 0(0) 21 (5.7)

21-25 25 (73.5) 97 (77.0) 111 (84.1) 66 (83.5) 299 (80.6)

26-30 1(29) 17 (13.5) 17 (12.9) 13 (16.5) 48 (12.9)

31-35 0(0) 0(0) 2 (1.5) 0(0) 2 (0.5)

3640 0(0) 0(0) 1 (0.8) 0(0) 1 (0.3)
Others

Heard of the term SP 27 (79.4) 103(81.7) 125 (94.7) 78 (98.7) 333 (89.8)

Previous training on SP 9 (26.5) 43 (34.1) 75 (56.8) 59 (74.7) 186 (50.1)

Willing to attend a training program on SP 30 (88.2) 118 (93.7) 110 (83.3) 64 (81.0) 322 (86.8)

SP: standard precautions.
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Table 2. Correct responses about general concepts of SP and hand hygiene by year of study

Characteristics

Years and correct answers: No (%)

(Mean = SD)

Third Fourth Fifth Sixth Total

N=34(9.2) N=126(34.0) | N=132(356) | N=79(21.3) | N=371(100)
General concept of SP
The goal of infection control is: (1) To prevent the 29 (85.3) 11 (88.1) 125 (94.7) 77 (97.5) 342 (92.2)
spread of infections within healthcare settings (2) To
reduce healthcare-associated infections (HAIs) (3) To
protect both patients and healthcare workers from
infectious diseases (4) All of the above
Definition of standard precaution: (1) To prevent the 26 (76.5) 98 (77.8) 108 (81.8) 66 (83.5) 298 (80.3)
spread of infections within healthcare settings (2) To
reduce healthcare-associated infections (HAIs) (3) To
protect both patients and healthcare workers from
infectious diseases (4) All of the above
All patients are a source of infection regardless of their 26 (76.5) 103 (81.7) 118 (89.4) 69 (87.3) 316 (85.2)
diagnosis. True
All body fluids except sweat should be viewed as 20 (58.8) 43 (34.1) 43 (32.6) 31 (39.2) 137 (36.9)
sources of infection. True
All health providers are at risk of occupational 34 (100) 125 (99.2) 131 (99.2) 78 (98.7) 368 (99.2)
infection. True
Score for general concept (out of 5): Median 4(3.97£0.87) |4 (3.81 £0.91)|4(3.98£0.81) |4 (4.06 £0.79) | 4 (3.94 £ 0.85)
(Mean % SD)
Hand hygiene
Hand washing minimizes microorganisms acquired on 34 (100) 124 (98.4) 131 (99.2) 78 (98.7) 367 (98.9)
the hands if hands are soiled. True
Hand washing reduces the incidence of healthcare- 34 (100) 119 (94.4) 129 (97.7) 78 (98.7) 360 (97.0)
related infections. True
Standard hand washing includes washing both hands 34 (100) 120 (95.2) 125 (94.7) 76 (96.2) 355 (95.7)
and wrists. True
Alcohol hand rub substitutes hand washing even if the 15 (44.1) 88 (69.8) 106 (80.3) 69 (87.3) 278 (74.9)
hands are soiled. False
Hand washing is indicated between tasks and 27 (79.4) 86 (68.3) 91 (68.9) 57 (72.2) 261 (70.4)
procedures on the same patient. True
Use of gloves replaces the need for hand washing. False 30 (88.2) 109 (86.5) 118 (89.4) 71 (89.9) 328 (88.4)
Hand washing is indicated after the removal of gloves. 30 (88.2) 121 (96.0) 128 (97.0) 77 (97.5) 356 (96.0)
True
Hand washing is needed while dealing with respiratory 33 (97.1) 124 (98.4) 129 (97.7) 78 (98.7) 364 (98.1)
infections, including COVID-19. True
In standard hand washing, the minimum duration 25 (73.5) 107 (84.9) 107 (81.1) 67 (84.8) 306 (82.5)
should be. Options
Hand decontamination: includes washing the 12 (35.3) 41 (32.5) 38 (28.8) 14 (17.7) 105 (28.3)
with antiseptic soap for 30 sec: Options
Score for hand hygiene (out of 10): Median 8 (8.06 £ 0.89) |8 (8.25 £ 1.02) | 8 (8.35 £ 0.90) | 9 (8.42 £ 0.84) | 8 (8.30 £ 0.93)

SP: standard precautions.

participants (N = 371). The majority (35.6%) of the
respondents were in the 5th year, and 38.3% of the
respondents were females. Most of the respondents
were enrolled in the MBBS program (55.8%), followed
by Dentistry (14.8%) and Biomedical Laboratory
Science (11.9%). A significant percentage of the respon-
dents were Christian (78.7%) and aged 21-25 years
(80.6). Of the included participants, 89.8% were famil-

iar with the term °‘standard precautions’,
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50% had

previous training on SP, and 86.8% were willing to
attend future training on SP.

Knowledge of general concepts and hand hygiene

Table 2 shows the responses to knowledge items about
the general concepts of SP and hand hygiene by clinical
years included. A total of 7.8 and 19.7% of the respon-
dents did not understand the goal of SP and the defini-
tion of SP, respectively. The majority of the respondents
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Table 3. Correct responses about personal protective equipment and cough etiquette and respiratory hygiene by year of study

PPE Years and correct answers: No (%)
Third Fourth Fifth Sixth Total

N=34(9.2) N=126(34.0) | N=132(356) | N=79(21.3) | N=371(100)
PPE such as masks and head caps provides 34 (100) 124 (98.4) 132 (100) 77 (97.5) 367 (98.9)
protective barriers against infection. True
Use of PPE eliminates the risk of acquiring 24 (70.6) 84 (66.7) 88 (66.7) 35 (44.3) 231 (62.3)
occupational infections. True
PPE is exclusively suitable for laboratory and 12 (35.3) 58 (46.0) 74 (56.1) 60 (75.9) 204 (55.0)
cleaning staff for their protection. False
PPE should be used only whenever there is contact 29 (85.3) 102 (81.0) 122 (92.4) 73 (92.4) 326 (87.9)
with blood. False
Gloves and masks can be reused after proper 32 (94.1) 109 (86.5) 125 (94.7) 74 (93.7) 340 (91.6)
cleaning. False
Used PPE is to be discarded through regular 11 (32.4) 35 (27.8) 53 (40.2) 51 (64.6) 150 (40.4)
municipal disposal systems. False
Gloves should be changed between different 29 (85.3) 83 (65.9) 94 (71.2) 62 (78.5) 268 (72.2)
procedures on the same patient. True
Masks made of cotton or gauze are the most 8(23.5) 56 (44.4) 69 (52.3) 54 (68.4) 187 (50.4)
protective. False
Masks and gloves can be reused if dealing with the 29 (85.3) 98 (77.8) 108 (81.8) 64 (81.0) 299 (80.6)
same patient. False
Score for personal protective equipment 6 (6.03 £1.36) | 6 (5.94%1.50) | 7 (6.55%1.38) |7 (6.96 £1.32)| 7 (6.39 % 1.45)
(out of 9): Median (Mean * SD)
Cough etiquette and respiratory hygiene
Cough/sneeze on a disposable napkin and wash 33 (97.1) 123 (97.6) 128 (97.0) 75 (94.9) 359 (96.8)
your hands. True
Cough/sneeze over your elbow if a napkin is not 32 (94.1) 121 (96.0) 124 (93.9) 76 (96.2) 353 (95.1)
available. True
Keep | meter from others when coughing. True 33 (97.1) 120 (95.2) 119 (90.2) 73 (924) 345 (93.0)
Wipe your hand on the inside of your ward coat 27 (79.4) 107 (84.9) 114 (86.4) 66 (83.5) 314 (84.6)
after you cough or sneeze. False
Score for cough etiquette and respiratory 4(3.68 £0.53) | 4(3.7410.58) | 4(3.67 £0.61) |4 (3.67 £0.55)| 4(3.70 £ 0.58)
hygiene equipment (out of 4): Median
(Mean * SD)

PPE: personal protective equipment.

(85.2%) agreed that all patients are sources of infec-
tion, 36.9% recognized all body fluids except sweat as
sources of infection, and 99% believed that all health
providers are at risk of occupational infection. The
overall median score for general concepts was 3.94
+ 0.85 (out of 5), with no significant variation across

academic years (P = 0.200).

Regarding hand hygiene, 95.7% of the respondents
acknowledged that standard handwashing includes
washing both hands and wrists, 25.1% responded that
alcohol hand rub substitutes hand washing even if the
hands are soiled, 88.4% responded that the use of gloves
does not replace handwashing, and 82.5% correctly
stated the minimum duration of hand washing. The
overall median score for hand hygiene was 8.30 + 0.93
(out of 10 points), with no significant variation across

academic years (P = 0.197).
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Knowledge of PPE and cough etiquette and respiratory hygiene
Table 3 presents responses to knowledge items about
the appropriate use of PPE. A majority of respondents
(62.3%) believed that the use of PPE eliminates the risk of
acquiring occupational infections, while 12.1% stated that
PPE should only be used when there is contact with blood.
Additionally, 91.6% disagreed that gloves and masks can
be reused after proper cleaning. Furthermore, 72.2%
acknowledged that gloves should be changed between dif-
ferent procedures on the same patient, and 49.6% believed
that masks made of cotton or gauze are the most protec-
tive. The overall median score for this domain was 6.39 +
145 (out of 9 points), with significantly higher scores
among those in the 6th year (P = <0.001) (Figure 1).
Table 3 also presents responses to knowledge items on
cough etiquette and respiratory hygiene. Nearly all
respondents (96.8%) acknowledged that it is appropriate
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Figure 1. Total knowledge scores of participants about SP in
relation to department and year of study. SP: standard
precautions.

to cough or sneeze into a disposable tissue and perform
hand hygiene, while 95.1% agreed that coughing into an
elbow isappropriateif a tissue is unavailable. Additionally,
93% stated that maintaining a distance of 1 meter from
others when coughing is appropriate, and 15.4% believed
that it is acceptable to wipe hands on the inside of ward
coats after coughing or sneezing. The overall median
score for this domain was 3.70 = 0.58 (out of 4 points),

with no significant variation across academic years
(P =10.476).

Knowledge of sharps disposal and sharps injuries
Table 4 presents responses to knowledge items on appro-
priate sharps disposal and sharp injuries management.
Surprisingly, 79.2% of respondents stated that used nee-
dles should be recapped after use to prevent injuries, while
24.3% agreed that used needles should be bent after use.
In addition, 89.5% acknowledged sharps injuries should
be managed by reporting the incident, and 81.1% believed
that needle-stick injuries are most commonly encountered
in general practice. The overall median score for this
domain was 4.96 = 1.21 (out of eight points), with no sig-
nificant variation across academic years (P = 0.289).

The total score for the respondents’ knowledge of the
domains of SP practices was 27.29 £ 2.97 (out of 36).

Acceptable level of knowledge and its correlates

The cutoff for sufficient knowledgeable of SP was set at the
75th percentile (> 29 out of a total of 36 points). Overall,
131 (36.1%) students achieved scores > 29, 8/34 (23.53%)
in 3rd year, 36/126 (28.57%) in 4th year, 47/132 (36.61%) in
5th year, and 43/79 (54.43%) in 6th year. By department,
83/207 (40.10%) MBBS students, 15/55 (27.27%) dentistry
students, 18/44 (40.91) BMLS students, 10/49 (20.41%)
physiotherapy students and 8/16 (50.00%) nursing students
scored 2 29.

Table 4. Correct responses about sharps disposal and sharp injuries by year of study

Sharps disposal and sharp injuries Years and correct answers: No (%)
Third Fourth Fifth Sixth Total

N=34(9.2) N =126 (34.0) N =132 (35.6) N=179 (21.3) N =371 (100)
Used needles should be recapped after use 2 (5.9) 21 (16.7) 43 (32.6) 11 (13.9) 77 (20.8)
to prevent injuries. False
Used needles should be bent after use to 22 (64.7) 88 (69.8) 108 (81.8) 63 (79.7) 281 (75.7)
prevent injuries. False
Soiled sharps objects should be shredded 19 (55.9) 57 (45.2) 46 (34.8) 20 (25.3) 142 (38.3)
before final disposal. True
Sharps injuries should be managed with no 28 (82.4) 109 (86.5) 121 (91.7) 74 (93.7) 332 (89.5)
need for reporting. False
Needle-stick injuries are the least commonly 24 (70.6) 103 (81.7) 105 (79.5) 69 (87.3) 301 (81.1)
encountered in general practice. False
Post-exposure prophylaxis is used for 32 (94.1) 113 (89.7) 123 (93.2) 74 (93.7) 342 (92.2)
managing injuries from an HIV-infected
patient. True
Sharps container is labelled with: Options 22 (64.7) 70 (55.6) 69 (52.3) 43 (54.4) 204 (55.0)
Immediate management of sharps injuries 12 (35.3) 49 (38.9) 57 (43.2) 42 (53.2) 160 (43.1)
includes: Options
Score for sharps disposal and sharp 5(4.74%1.26) | 5(484%1.31) | 5(5.09£1.15) | 5(5.01 £1.10) | 5(4.96 £1.21)
injuries (out of 8): Median (Mean % SD)
Total score for knowledge toward 27 (26.47 + 2.56) |27 (26.58 * 3.30) (28 (27.64 £ 2.76) |29 (28.13 * 2.64) |28 (27.29 £ 2.97)
standard precautions practices
(out of 36): Median (Mean £ SD)
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Tuable 5. Logistic regression model for the possible correlates of higher knowledge toward SP among the participants

Independent variables B S.E. P Odds ratio 95% Confidence interval
Gender (female) 0.801 0.261 0.002 2227 1.335-3.714
Age -0.039 0.062 0.528 0.962 0.851-1.086
Years at medical school 0.514 0.165 0.002 1.672 1.210-2.310
Department: medicine 0.200
Dentistry —-0.586 0.353 0.097 0.557 0.279-1.112
Biomedical laboratory science 0.434 0.399 0.276 1.543 0.707-3.370
Physiotherapy —0.460 0.446 0.302 0.631 0.264-1.512
Nursing -0.200 0.564 0.723 0.819 0.271-2.474
Prior knowledge of the term ‘SP’ (yes) 2.284 0.764 0.003 9.820 2.196-43.911
Previous training on SP (yes) -0.106 0.253 0.675 0.899 0.547-1.477
Current SP practice scores 0.006 0.049 0.906 1.006 0.913-1.108
B: Regression coefficient; S.E.: Standard Error; SP: standard precautions.
Percent predicted = 66.6, Hosmer and Lemeshow Chi-square for the model = 9.821,P = 0.278.

Note: Scores for different domains were reported with a 25th percentile of 26 points (out of 36), 50th percentile of 28,and 75th percentile (29 points);

we employed 29 score as a cut-off for sufficient knowledge for SP.
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General concept Hand hygiene
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B Curriculum u Self-learning
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Respiratory Sharps disposal

hygiene/cough etiquette

Formal bedside teaching

Figure 2. The main sources for information about the different domains of SP among the participants. PPE: personal protective

equipment.

Table 5 presents the results of binary regression analy-

sis. Knowledge scores were significantly correlated with
gender, year of study, and prior knowledge of SPs, while
age, department, previous training or orientation on SPs,
and practice scores were not significantly associated with
knowledge scores.

Sources of students’ knowledge

Figure 2 depicts medical students’ major sources of infor-
mation across the different domains of SP. Except for the
general concept domains, the current curriculum was not
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cited as the main source of knowledge, particularly for
cough etiquette and respiratory hygiene and sharps man-
agement. Most students reported self-learning as their
main source of information on SP.

Table 6 presents the practice of SP among clinical stu-
dents by academic year. For the domain of hand hygiene,
only 45% of respondents followed all eight steps of hand-
washing, while 74.12% reported washing their hands even
if they did not touch patients. The overall median score
for this domain was 1.91 + 0.97 (out of three points), with
no significant variation across academic years (P = 0.920).
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Table 6. Practice of standard precautions by year of study

Current standard precautions practices

Years and correct answers: No (%)

influenza yearly once? Yes

Third Fourth Fifth Sixth Total

N =34(9.2) N = 126 (34.0) N = 132 (35.6) N =79 (21.3) | N =371 (100)
Hand hygiene
Do you follow all the eight steps of 12 (35.29) 60 (47.62) 56 (42.42) 39 (49.37) 167 (45.01)
handwashing? Yes
Do you wash your hands even if you did not 29 (85.29) 96 (76.19) 93 (70.45) 57 (72.15) 275 (74.12)
touch the patient? Yes
Do you wash your hands for 20-30 sec? Yes 22 (64.71) 87 (69.05) 98 (74.24) 59 (74.68) 266 (71.70)
Score for hand hygiene (out of 3): 2(1.85+0.96) | 2(1.93£0.95) | 2(1.87%1.00) |2(1.96+0.95)|2(1.91 £0.97)
Median (Mean  SD)
Cough etiquette and respiratory
hygiene
Do you wear face/surgical masks when dealing 33 (97.06) 112 (88.89) 123 (93.18) 73 (92.41) 341 (91.91)
with patients who cough or sneeze! Yes
Do you cough/sneeze into your elbow if a 30 (88.24) 105 (83.33) 117 (88.63) 67 (84.81) 319 (85.98)
napkin is not available? Yes
Do you perform hand hygiene after coughing/ 27 (79.41) 81 (64.29) 93 (70.45) 43 (54.43) 244 (65.77)
sneezing? Yes
Do you get yourself vaccinated against 10 (29.41) 24 (19.05) 16 (12.12) 7 (8.86) 57 (15.36)

Score for cough etiquette and respiratory
hygiene (out of 4): Median (Mean * SD)

3 (2.94 % 0.85)

3 (2.56 % 0.98)

3 (2.64  0.87)

3 (2.41 £ 0.94)

3 (2.59 £ 0.93)

Personal protective equipment

injuries (out of 5): Median (Mean t SD)

In case of possible splashes and spills of any 32 (94.12) 98 (77.78) 107 (81.06) 53 (67.09) 290 (78.17)
body fluids, do you wear the necessary

personal protective equipment (PPE) such as

gloves, aprons, goggles, and masks? Yes

Do you follow proper donning and doffing 28 (82.35) 87 (69.05) 90 (98.18) 45 (56.96) 250 (67.39)
instructions? Yes

Do you follow hand hygiene before donning 29 (85.29) 92 (73.02) 99 (75.00) 60 (75.95) 280 (75.47)
and after doffing! Yes

Do you wear your jewels or keep your 24 (70.59) 77 (61.12) 89 (67.42) 57 (72.15) 247 (66.58)
personal belongings while wearing PPE? No

Do you wear your coat or scrub while going 22 (64.71) 61 (48.41) 80 (60.61) 42 (53.16) 205 (55.26)
outside the hospital? No

Score for personal protective 4(3.97 £1.03) 3(3.29+1.33) | 4(3.52+1.29) [ 3(3.25%£1.35) |4(3.43£1.31)
equipment (out of 5): Median (Mean *

SD)

Sharp disposal and sharp injuries

Do you recap used needles to prevent 2 (5.89) 18 (14.29) 44 (33.33) 11 (13.92) 75 (20.22)
injury? No

Do you reuse sharps on the same patient? No 29 (85.29) 102 (80.95) 118 (89.39) 65 (82.28) 314 (84.64)
Do you dispose of sharps in appropriately- 32 (94.12) 114 (90.48) 121 (91.67) 76 (96.20) 343 (92.45)
labelled containers? Yes

Do you report and treat sharp injuries 32 (94.12) 108 (85.71) 120 (90.91) 69 (87.34) 329 (88.68)
immediately? Yes

Do you follow proper techniques for handling 34 (100) 121 (96.03) 131 (99.24) 75 (94.94) 361 (97.30)
and disposing of sharps?

Score for sharp disposal and sharp 4 (3.79 £ 0.48) 4 (3.67 £ 0.75) 4 (4.05*0.64) | 4(3.75%£0.71) | 4 (3.83 £0.70)

Others

Total score for current standard
precautions practices (out of 17):
Median (Mean t SD)

12 (12.56 % 2.02)

11.5 (11.45 % 2.55)

13 (12.08 % 2.54)

12 (11.37 £ 2.43)

12 (11.76 £ 2.50)
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Table 7. Logistic regression model for the possible correlation of better current SP practice among participants

Independent variables B S.E. P Odds ratio 95% Confidence interval
Gender (female) 0.092 0.278 0.740 1.097 0.636-1.891
Age 0.162 0.058 0.005 1.176 1.050-1.317
Years at medical school —0.301 0.178 0.090 0.740 0.522-1.048
Department: medicine 0.010
Dentistry 0.339 0.350 0.333 1.404 0.707-2.789
Biomedical Laboratory Science 0.635 0.402 0.114 1.886 0.858-4.148
Physiotherapy 0.115 0.431 0.789 1.122 0.482-2.611
Nursing 2.044 0.503 <0.001 7718 2.367-25.161
Prior knowledge of the term ‘SP’ (yes) -0.141 0.465 0.762 0.869 0.349-2.163
Previous training on SP (yes) 0.117 0.276 0.672 1.124 0.654-1.930
SP knowledge scores 0.093 0.048 0.051 1.098 0.999-1.206

B: Regression coefficient; S.E.: Standard Error; SP: standard precautions.

Percent predicted = 75.2, Hosmer and Lemeshow Chi-square for the model = 3.405, P = 0.906.
Note: Scores for different domains were reported with a 25th percentile of 10 points (out of 17), 50th percentile of 12, and the 75th percentile
(14 points); we employed 14 score as a cut-off for sufficient current practice regarding SP.

For the domain of cough etiquette and respiratory
hygiene, 85.98% of the surveyed respondents reported
coughing or sneezing into their elbows if tissues are not
available and only 15.36% receive annual influenza vacci-
nation. The overall median score for this domain was 2.59
1 0.93 (out of four points), with significantly higher scores
among those in 3rd year (P = <0.032).

For the domain of PPE, 78.17% of respondents
reported using appropriate PPE for potential splashes and
spills of body fluids; 33.42% reported wearing jewelry or
keeping personal belongings on while wearing PPE.
Notably, 44.74% reported wearing coats or scrubs outside
of the hospital. The overall median score for this domain
was 3.43 £ 1.31 (out of five points), with significantly
higher scores among those in 3rd year (P = <0.030).

For the domain of sharps disposal and injuries, 79.78%
of respondents reported recapping needles and 97.3%
responded that they do follow proper techniques for han-
dling and disposing of sharps. The overall median score
for this domain was 3.83 + 0.70 (out of five points), with
significantly higher scores among those in S5th year
(P=<0.001). The total score for the respondents’ reported
SP practices was 11.76 = 2.50 (out of 17).

Table 7 presents the results of the binary regression
analysis. Practice scores were significantly correlated with
the age and department (medicine and nursing), while
gender, year at the college, department (dentistry, medical
laboratory science, and physiotherapy), prior knowledge
of SP, previous training or orientation on SP, and knowl-
edge scores were not significantly associated with practice
scores.

Discussion

In this study, we assessed the knowledge and practice of
SP among clinical students at the College of Medicine,
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University of Ibadan, Nigeria. Based on the 75th per-
centile cutoff (29 out of 36 points), only 36.1% of stu-
dents demonstrated sufficient knowledge about SP,
despite the majority (89.8%) having heard of the term
and half (50.1%) having received prior training. This dis-
crepancy may indicate exposure without structured
learning. Moreover, prior training may have been infre-
quent, or limited to one—off sessions without reinforce-
ment or clinical integration, thereby affecting knowledge
retention.

These findings are supported by studies among
Nigerian healthcare workers in Enugu State which
reported only 27.3% having good knowledge level (19),
despite using a cutoff of 50%, as well as studies in Edo
State (10.6%) (20), Cross River State, (58%) (21), and
Uganda (57.2%) (22). However, a prior study among
clinical students at the College of Medicine, University
of Ibadan, showed 91.6% of the participants had good
knowledge (13). This high value may be attributed to
the use of an interviewer-administered structured ques-
tionnaire, which may have influenced respondents’
answers.

Knowledge of SP among clinical students and HCWs
can significantly impact healthcare practice, potentially
increasing morbidity and mortality among patients while
also contributing to antimicrobial resistance if not prop-
erly taught and implemented (19). Therefore, greater
emphasis on SP is necessary in both academic and health-
care settings through continuous professional develop-
ment training using a robust curriculum. The need for
such a comprehensive curriculum is evident from the find-
ing that most participants acquired knowledge of four out
of five SP domains primarily through self-learning. This
aligns with findings among HCWs in Benue (23) and Edo
states (20) in Nigeria, as well as among clinical students in
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Uganda (24). In contrast, a study at King Saud bin
Abdulaziz University, Saudi Arabia (25), reported that
formal curricular teaching was the primary source of SP
knowledge.

Despite the average overall knowledge level, most par-
ticipants correctly answered questions on general SP con-
cepts, with a mean score of 78.8%. However, participants
lacked proper knowledge of which body fluids should be
considered potentially infectious, as 63.1% incorrectly
believed that all body fluids except sweat are non-infec-
tious. According to the World Health Organization, sev-
eral body fluids including blood, breast milk, semen,
vaginal secretions, serous fluids, cerebrospinal fluid, and
amniotic fluid should be considered potentially infec-
tious, because they can easily harbor high concentrations
of viral particles, even in asymptomatic carriers (26). In
contrast, participants demonstrated good knowledge of
hand hygiene, with an overall mean score of 83%. More
than 70% of participants provided the correct answers to
each knowledge statement, except for hand decontamina-
tion (28.3%). This finding is consistent with reports by
Nwoga et al. (27), where over 90% of participants pro-
vided the correct answers to each knowledge statement.

Regarding the use of PPE, cough etiquette/respiratory
hygiene, and sharps disposal/sharp injuries, the overall
mean scores were 71, 92.5, and 62%, respectively. Most
questions were answered correctly, particularly those
related to cough etiquette/respiratory hygiene, where at
least 84.6% of participants provided the correct responses.
Similarly, an assessment of SP among HCWs in a tertiary
health facility in Enugu State (27) yielded comparable
results, as did a prior study among clinical nursing and
medical students at the UCH, Ibadan (13). The majority
(79.2%) of our study participants incorrectly believed that
needles should be recapped after use, compared to 41.8%
reported by Amali et al. (23), and 61.7% were unaware
that sharps should be shredded before final disposal.

Based on the percentile cutoff, clinical students at the
College reported an average level of SP practice (12 out of
17 points), with an overall mean score of 69.2%. Notably,
only 45.01% of students followed the eight steps of hand-
washing, in contrast to a study at Bayero University,
Kano State, where 62.8% adhered to proper handwashing
techniques during clinical postings (28). This difference
may reflect variations in students’ attitudes and perceived
importance of handwashing, as well as time pressure
during rotations, fatigue or stress in busy clinical environ-
ments. In regard to vaccination, only 15.36% of our
respondents reported receiving annual influenza vaccina-
tion. In comparison, a study involving medical students
from seven institutions in southeastern Nigeria found that
40.5% had received the necessary vaccines (29). Despite
the significance of influenza as a cause of respiratory ill-
ness in Nigeria (30), the low vaccination rate could be
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attributed to factors such as a lack of trust in government
health initiatives, poor perception of vaccine safety and
efficacy, a perceived lack of vulnerability to the virus, and
insufficient information about vaccine availability (31).
These barriers have been reported even among the edu-
cated populations in Nigeria (31, 32).

Additionally, 79.78% of participants reported recap-
ping needles. Similar findings were reported among
HCWs in Enugu State (69.5%) (27). Furthermore, 84.64%
of respondents reported not reusing sharps on the same
patient, while 92.45% disposed of sharps in appropriately
labelled containers. Overall, there is a need to improve
knowledge of appropriate sharps disposal and injury pre-
vention among students and HCWs.

Logistic regression analysis showed that SP knowledge
among clinical students was significantly associated with
gender, year of study, and prior knowledge of SP, in con-
trast to a study by Emilia et al. who reported only age and
profession/department as significant factors (22). In our
study, female students demonstrated better SP knowledge,
contrary to findings in other studies where male students
exhibited higher knowledge levels (33). Surprisingly, only
age and department (medicine and nursing) were signifi-
cant predictors of SP practice among clinical students. In
comparison, Emilia et al. found an association only
between profession/department and SP practice (22).
These differences may be due to variations in sample sizes,
sampling methods, and participant composition across
studies. Although no direct association was found between
SP knowledge and practice scores in this study, improving
SP knowledge among students and HCWs, remains
important to reducing the spread of infections in health-
care settings (19, 34, 35).

Based on the findings of this study, health institutions
and organizations should prioritize structured training
of students and staff on SP to improve the quality and
outcomes of patient care. As key centers for healthcare
education, colleges of medicine should establish clear
policies and implement mandatory, continuous regular
reinforcement through clinical teaching, and routine
meetings may help address practical challenges,
strengthen positive attitudes, and promote sustained
adherence to SP guidelines.

This study has several limitations. Its cross-sectional
design limits, the ability to establish causal relationships,
and the use of convenience sampling may affect the gener-
alizability of the findings. In addition, reliance on self-re-
ported data may introduce recall and social desirability
bias. Direct observation of participants’ skills and adher-
ence to SP was not feasible due to variations in clinical
rotations across departments. Nonetheless, the relatively
large sample size and inclusion of participants from mul-
tiple departments within the College enhance the repre-
sentativeness and overall relevance of the findings.
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Conclusion

The overall knowledge and practice of SP among students
of the College of Medicine, University of Ibadan, were
moderate across several domains. The finding that most
students relied on self-learning as their primary source of
SP knowledge highlights a gap in the formal curriculum.
We recommend that universities and colleges integrate
structured SP training into medical education from the
early years, prior to the commencement of clinical rota-
tions. In addition, continuous, hands-on training in infec-
tion prevention and control should be provided to reinforce
these practices. Future research should include broader,
multi-institutional samples and incorporate observational
methods to assess practice more objectively.
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