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Abstract

Background: Infection prevention and control (IPC) measures are critical in preventing the risk of acquiring and transmitting nosocomial
infections. In Zambia, there is little information concerning IPC practices among pharmacy students who are exposed to potentially infectious
areas both in public and private healthcare settings. Therefore, this study assessed the knowledge, attitude, and practices of undergraduate
pharmacy students toward infection prevention and control at the University of Zambia.

Materials and methods: This cross-sectional study was conducted among 290 undergraduate pharmacy students at the University of Zambia
using a structured questionnaire from August 2022 to October 2022. Data analysis was performed using SPSS version 25.0, and statistical
significance was set at a 95% confidence level.

Results: Of the 290 participants, 166(57.2%) were female and the majority were aged between 18 and 23 years. Overall, 252(86.9%) had good
knowledge, 167(57.6%) had positive attitudes, and 248(85.5%) had good practices toward IPC measures. These results indicate lower attitude
scores compared to knowledge and practices. Having good knowledge of IPC was associated with being a Christian by religion compared to
other religions (OR = 5.314, 95% CI: 1.141–24.745). There was no association between sociodemographics and attitude and practice
concerning IPC.

Conclusion: This study found that pharmacy students had good knowledge, positive attitudes, and good practices toward IPC measures.
Consequently, more emphasis is needed to improve the student’s knowledge, attitudes, and practices toward IPC, especially in areas where
gaps were identified. Additionally, there is a need to improve curricula on IPC measures in the training of pharmacy programs.
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Background

Healthcare-associated infections (HAIs), also known as nosoco-
mial infections, are infections that individuals acquire during their

stay in or visit to healthcare facilities.1 HAIs also include infections
that appear after hospital discharge and occupational infections
among healthcare workers (HCWs) and healthcare students.2

Infection prevention and control (IPC) groups provide strategies
that should be used across sectors to minimize the risk of infection
transmission in healthcare settings.3 IPC has been defined as
procedures, activities, and policies aimed at preventing or
minimizing the risks of infection transmission in healthcare
facilities.4 Due to high rates of HAIs, particularly across Africa and
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Asia,5–8 and as a result of them being among the ten threats to
global health,9 there is a need to instigate effective IPC practices
across sectors.

The lack of IPCmeasures in hospitals is a contributing factor to
increased HAIs and antimicrobial resistance (AMR).10 Infections
cause increased morbidity and mortality globally, especially drug-
resistant infections.11 Other consequences of drug-resistant
infections include increased medical costs and a negative impact
on the country’s economy.11 As a result, the prevention of HAIs is
critical and must be supported by practical and evidence-based
methods, thereby decreasing their adverse socioeconomic and
psychological impact.4 Comprehensive programs and policies are
the cornerstones of resilient healthcare systems’ effectiveness in the
prevention, detection, and response to public health emergencies
including disease outbreaks and HAIs.1,12

IPC measures focus on how infections are transmitted and
include standard contact, droplet, and airborne precautions.13

Standard precautions include the use of appropriate personal
protective equipment (PPE) and hand hygiene, as well as
employing aseptic procedures that prevent contact with micro-
organisms.1,14 Alongside this, the appropriate management of used
needles, blood spills, linen, and waste is necessary to ensure a safe
environment.15 Given this, compliance with agreed safety
protocols by healthcare students as part of their training is an
effective strategy to prevent and control HAIs.13 Consequently,
there should be stipulated guidelines, teams, training, monitoring,
and surveillance of IPC within healthcare facilities, alongside
appropriate input in academic curricula, to enhance adherence to
agreed practices.1

To date, studies undertaken in Africa have demonstrated
inconsistencies in the knowledge, attitudes, and practices of HCWs
toward IPC.2 Alongside this, few studies in Africa have reported on
the knowledge, attitude, and practices of health sciences students
concerning IPC. This is important for students who are the next
generation of HCWs. A study in Namibia among health science
students reported that the students were required to be taught IPC
measures before being introduced to clinical practice,16 which
improves knowledge in practice.16–18 This is because training on
IPC equips students with skills and knowledge on how to prevent
HAIs, translating into reduced risk and frequency of infections in
practice.19,20

IPC practices are crucial in preventing further transmission and
spread of the coronavirus disease 2019 (COVID-19).3,21 Studies
have shown that IPC measures were among the recommended
preventionmeasures to contain the pandemic by theWorld Health
Organization (WHO).21–23 Some of the IPC measures that were
recommended during the pandemic include wearing facemasks,
hand hygiene, and wearing PPE.21,22 Evidence has also shown that
COVID-19 led to an improvement in adherence to prevention
measures no doubt assisted by fears of catching COVID-19
without such measures.24 However, other authors have found
inconsistencies in the adherence and compliance to IPC measures
during the pandemic.25 Alongside this, there are concerns about
gaps in knowledge, attitudes, and practices toward IPC measures
during the COVID-19 pandemic.26 These inconsistencies could
have been caused by a lack of IPC resources, inadequate hospital
infrastructure, lack of training on IPC, increased workload,
shortage of HCWs, increased number of visitors, and increased
disease burden alongside HCW burnout.10

Zambia is a country in sub-Saharan Africa that is affected
by a high burden of infectious diseases, including HIV, TB,
malaria, and respiratory infections incorporating the current

COVID-19.22,27–29 Consequently, this calls for strengthening IPC
measures in healthcare facilities.30

Health sciences students, including pharmacy students, are at
increased risk of contracting HAIs because they are introduced to
hospital practice during their training.16 However, to the best of
our knowledge, there are currently no published studies on IPC
practices among pharmacy students in Zambia. This study assessed
the knowledge, attitudes, and practices of undergraduate pharmacy
students toward IPC at the University of Zambia.

Materials and methods

Study design, site, and population

We conducted a cross-sectional study at the University of Zambia
among undergraduate pharmacy students from August 2022 to
September 2022. The Bachelor of Pharmacy degree program is
offered under the School of Health Sciences at Ridgeway campus in
Lusaka, Zambia. To be eligible, a student had to be enrolled in the
Bachelor of Pharmacy degree program and should have provided
consent to be a participant.

Sample size determination and sampling criteria

The target population included all undergraduate pharmacy
students at the Ridgeway campus. The enrolled students in the
Bachelor of Pharmacy program were 593 in total that included
195 second years, 170 third years, 103 fourth years, and 125 fifth
years. Employing a margin of error of 5%, we used Tora Yamane’s
formula to estimate the required sample size, resulting in a sample
size of 239. We took into consideration a non-response rate of
10%, and this translated into a minimum sample size of 263.
Consequently, factoring in proportions according to population
size, we required a minimum sample size of 86 second-year,
75 third-year, 46 fourth-year, and 56 fifth-year students.
We subsequently distributed 300 questionnaires to the potential
participants who were selected using a simple random sampling
method.

Data collection

We collected the data using a structured questionnaire which was
adapted from a previous study.31 The data collection tool had four
sections. These included Section A, which had questions on the
sociodemographic characteristics of the participants; Section B,
which had questions on the knowledge of participants on IPC;
Section C, which had questions on the attitudes of participants
toward IPC; and Section D, which had questions on the practices of
participants toward IPC. We subsequently conducted a pilot study
among 30 students drawn from the Biomedical Sciences depart-
ment to add robustness to the questionnaire. The results from the
pilot study were used to optimize the data collection tool for logic
and consistency and were excluded from the final analysis for the
study. Data collection was performed by two data collectors and
took approximately 20–30 minutes per participant to fill in the
questionnaire. A five-point Likert scale was used to assess the
student’s knowledge, attitudes, and practices regarding IPC.

Data analysis

The data that were collected were entered into Microsoft Excel
(Microsoft Corp., Redmond,WA) for cleaning. The data were then
coded and entered into Statistical Package for the Social Sciences
(SPSS) version 25.0 for analysis. In the analysis, strongly agree was
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assigned a score of 5, agree a score of 4, neutral a score of 3,
disagree a score of 2, and strongly disagree a score of 1. Knowledge
questions were four, translating into a total score of 20, while
attitude questions were five, resulting in a total score of 25. There
were four practice questions, which meant a total score of 20. Good
KAP concerning IPCwas considered to be scores of 70% and above
(scores of 14 and above for knowledge and practices while scores of
17.5 and above for attitudes). Descriptive statistics were performed
on the sociodemographic characteristics, and the results were
presented in the form of frequencies and percentages in tables.
Univariate analysis was used to determine the relationships
between KAP scores and sociodemographic characteristics. All the
characteristics that had p< 0.25 were taken to build the model in
binary logistic regression. The goodness of fit was determined
using the Hosmer and Lemeshow test. In the final model, all factors
that had a p< 0.05 were considered statistically significant at a 95%
confidence level and were associated with the students’ KAP on
IPC. The odds ratios (OR) and 95% confidence intervals (95% CI)
were reported.

Ethical approval

Ethical approval was granted by the University of Zambia Health
Sciences Research Ethics Committee (UNZAHSREC) with pro-
tocol ID #: 2022112301179. All participants were informed about
the purpose of the study, and they all provided informed consent
before responding to the questionnaire.

Results

Sociodemographics of study participants

This study enrolled 290 pharmacy students giving a response rate
of 97%, with 57.2% being female and the majority aged between 18
and 23 years (Table 1).

Most students (31.7%) thought that practicing hand hygiene
using alcohol-based rubs was preferable to handwashing with soap;
however, almost the same percentage (29.7%) disagreed (Table 2).

Some students (45.5%) felt that were adequately prepared to
attend to patients suffering from infectious diseases; however, 41%
did not feel safe interacting with patients (Table 3).

Encouragingly, most students (53.4%) practiced handwashing
regularly to prevent acquiring infections. Additionally, 43.1% wore
facemasks and 45.9% wore closed shoes when in the hospital
environment (Table 4).

Overall, pharmacy students had good KAP concerning IPC
practices with females recording better scores than their male
counterparts (Table 5).

Christians were also more likely to have good knowledge of IPC
than other religious groups (OR= 5.314, 95% CI: 1.141–24.745)
(Table 6).

Discussion

To the best of our knowledge, this was the first study to assess the
pharmacy students’ KAP concerning IPC in Zambia. We found
that most students had good knowledge (86.9%), positive attitudes
(57.6%), and good practices (85.5%) toward the IPC measures.
Having good knowledge of IPC was also associated with being a
Christian by religion.

Good knowledge of IPCmeasures among pharmacy students in
Zambia mirrors findings from India,32 Saudi Arabia,17 Malaysia,33

South Africa,18 and Uganda,31 where most students had good
knowledge of IPC practices. Good knowledge could be due to
the knowledge students acquire during their training, potentially
enhanced by the recommendations regarding IPC measures for all
populations during the COVID-19 pandemic by the WHO.23

Additionally, a study in Switzerland found that increased knowl-
edge and adherence to IPC measures were observed during the
COVID-19 pandemic.24 Overall, building on the lessons learnt
from the COVID-19 pandemic, there is typically a need to improve
students’ knowledge regarding IPC through educational training

Table 1. Sociodemographic characteristics of participants

Variable Attribute Frequency Percent p-value

Gender Female 166 57.2 0.016

Male 124 42.8

Age (years) 18–23 146 50.3 0.001

24–29 117 40.3

30–35 21 7.2

Above 35 6 2.1

Religion Christianity 283 97.6 0.001

Islam 4 1.4

Others 3 1.0

Year of Study Second 86 29.7 0.119

Third 79 27.4

Fourth 62 21.4

Fifth 63 21.7

Table 2. Participants’ knowledge of infection prevention and control

Knowledge
questions Attribute Frequency Percent p-value

Hand hygiene with
alcohol-based rubs
is always preferred
over soap and
water

Strongly disagree 29 10.0 0.001
Disagree 86 29.7

Agree 92 31.7

Strongly agree 55 19.0

Neutral 28 9.7

Hospital-acquired
infections are
transmitted during
close contact and
through droplets

Strongly disagree 5 1.7 0.001

Disagree 8 2.8

Agree 144 49.7

Strongly agree 108 37.2

Neutral 25 8.6

A person can be
infected with
bacteria or viruses
by touching
surfaces where
droplets fall

Strongly disagree 6 2.1 0.001

Disagree 6 2.1

Agree 148 51.0

Strongly agree 119 41.0

Neutral 11 3.8

Medical masks
should be used
when entering the
hospital premises

Strongly disagree 9 3.1 0.001

Disagree 10 3.4

Agree 105 36.2

Strongly agree 161 55.5

Neutral 5 1.7

Antimicrobial Stewardship & Healthcare Epidemiology 3



and workshops.34 There is also a need to promote behavioral
change toward IPC among students, given its importance.35

Most of the students in our study thought that alcohol-based
hand rubs were better than handwashing with soap to prevent
infections. Conversely, this was followed by a group that felt that
handwashing with water and soap was preferable to hand rubs.
Overall, handwashing has been highly practiced as a disease-
preventive measure by students, as reported by other studies.36,37

Hand hygiene remains a critical component of IPC measures in
healthcare facilities across the globe.1,3

Encouragingly, the majority of pharmacy students in our study
had positive attitudes toward IPC. Having said this, compared to
the knowledge scores, the attitude scores of the students on IPC
were lower. This, though, is similar to a study that was conducted
among medical students in Sri Lanka, where most had positive
attitudes toward IPCmeasures.38 However, a study in South Africa
found contrasting results in which most nursing students had
negative attitudes toward IPC.18 This is a concern as negative
attitudes toward IPC may predispose individuals to infections,
especially HAIs. Consequently, where concerns exist, there is a
need to improve the college and university curriculum concerning
IPC measures16 and the students’ attitudes.39

Encouragingly as well, most pharmacy students in our study
had good self-reported practices toward IPC. This is in line with a
study that was conducted among nursing students which found

good self-reported practices toward IPC measures.40 The good
practices concerning IPC among students could be due to their
training and experiences to adhere to the COVID-19 prevention
measures during the pandemic. Conversely, a study in India
reported sub-optimal practices toward IPC among medical
students.32 Subsequently, a study in Ghana found that the majority
of medical students had poor practices toward handwashing
despite having received training and being knowledgeable
about it.37 The poor practices regarding IPC among students are
a public health concern that requires urgent educational
interventions and behavioral change to increase the uptake of
IPC measures going forward, with subsequent monitoring of
future activities.35 This is particularly important during pandemics,
especially among African countries, where there are real concerns
about AMR. It is crucial to reduce HAIs in these countries due to
the significant implications AMR can have when managing such
infections.

We are aware of some limitations of this study. Firstly, it was
conducted at only one institution of higher learning in Zambia.

Table 3. Participants’ attitudes toward infection prevention and control

Attitude questions Attribute Frequency Percent p-value

I am adequately
prepared to attend
to patients suffering
from infectious
diseases

Strongly disagree 12 4.1 0.001
Disagree 37 12.8

Agree 132 45.5

Strongly agree 41 14.1

Unsure 68 23.4

I would wear the
required personal
protective
equipment even if it
is uncomfortable

Strongly disagree 16 5.5 0.001

Disagree 21 7.2

Agree 144 49.7

Strongly agree 99 34.1

Unsure 10 3.4

I feel safer using an
alcohol-based hand
rub than washing
my hands with soap
and water

Strongly disagree 37 12.8 0.001

Disagree 101 34.8

Agree 81 27.9

Strongly agree 55 19.0

Unsure 16 5.5

I feel safer
interacting with
patients with
infectious diseases
even if the required
personal protective
equipment is not
available

Strongly disagree 118 40.7 0.001

Disagree 119 41.0

Agree 16 5.5

Strongly agree 10 3.4

Unsure 27 9.3

I feel that I could
be infected with a
bacterial or viral
disease in the
hospital regardless
of the precautions I
take

Strongly disagree 24 8.3 0.001

Disagree 79 27.2

Agree 125 43.1

Strongly agree 21 7.2

Unsure 41 14.1

Table 4. Participants practice questions regarding infection prevention and
control

Practice questions Attribute Frequency Percent p-value

I wash my hands
regularly to minimize
the chances of
acquiring infections

Strongly
disagree

6 2.1 0.001

Disagree 17 5.9

Agree 155 53.4

Strongly agree 103 35.5

Unsure 9 3.1

I wash my hands for
about 30 seconds and
longer

Strongly
disagree

17 5.9 0.001

Disagree 36 12.4

Agree 132 45.5

Strongly agree 51 17.6

Unsure 54 18.6

I wear a facemask
when entering the
hospital premises

Strongly
disagree

6 2.1 0.001

Disagree 27 9.3

Agree 125 43.1

Strongly agree 125 43.1

Unsure 7 2.4

I wear closed shoes
when I am on the
hospital premise

Strongly
disagree

4 1.4 0.001

Disagree 23 7.9

Agree 133 45.9

Strongly agree 122 42.1

Unsure 8 2.8

Table 5. Overall KAP of students on IPC

Variable Frequency (%) Females Males

Knowledge 252(86.9) 146 106

Attitudes 167(57.6) 102 65

Practices 248(85.5) 142 106
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In addition, the questionnaire was adapted from a previous
study. However, we undertook a pilot study to help address this
limitation. Overall, despite these limitations, we believe our
findings are robust enough to be a foundation for future research
and provide educational policy direction for future designs.

Conclusion

This study demonstrated that undergraduate pharmacy students
in Zambia had good knowledge, positive attitudes, and good
practices toward IPC during the COVID-19 pandemic. However,
there is a need to provide IPC awareness programs to students
and graduates with an emphasis on areas where gaps were found.
Finally, the curriculum for pharmacy training must be improved
in the areas of IPC. This is critical in reducing the burden of
infectious diseases in Zambia and improving the use of
antimicrobials in the future. As a result, this may reduce the
current burden of AMR in Zambia and its associated impact on
morbidity and mortality.

Data availability statement. Data can be made available on request from the
corresponding author.

Acknowledgements.We are grateful to the undergraduate pharmacy students
for participating in this study.

Author contribution. Conceptualized the study: SM and MM; Methodology:
SM, JC, BC, MK, SKM, VD,WM, PKM, and BG; Data collection: SM, MM, and

WM;Validation: SM, JC, SKM, BC, KY,MK,VD,MM,KY,WM, PKM, and BG;
Data analysis: SM and BG; Interpretation of results: SM, JC, SKM, BC, MK,
PKM, and BG; Data curation: SM,MM, and BG.Writing first draft: SM, JC, BC,
MK, KY, MM, SKM, WM, VD, PKM, and BG; Editing and reviewing the draft
manuscript: All authors; Supervision: SM, WM, and BG; All authors reviewed
and approved the final version for submission.

Financial support. This study did not receive external funding.

Competing interests. All authors declare no conflict of interest.

References

1. Deryabina A, Lyman M, Yee D, et al. Core components of infection
prevention and control programs at the facility level in Georgia: key
challenges and opportunities. Antimicrob Resist Infect Control 2021;10: 39.
doi: 10.1186/s13756-020-00879-3

2. Adegboye MB, Zakari S, Ahmed BA, Olufemi GH. Knowledge, awareness
and practice of infection control by health care workers in the intensive
care units of a tertiary hospital in Nigeria. Afr Health Sci 2018;18:72–78.
doi: 10.4314/ahs.v18i1.11

3. Chang YT, Lin CY, Tsai MJ, et al. Infection control measures of a Taiwanese
hospital to confront the COVID-19 pandemic. Kaohsiung J Med Sci
2020;36:296–304. doi: 10.1002/kjm2.12228

4. Zenbaba D, Sahiledengle B, Bogale D. Practices of healthcare workers
regarding infection prevention in Bale zone hospitals, Southeast Ethiopia.
Adv Public Heal 2020;2020:4198081. doi: 10.1155/2020/4198081

5. Goh LPW, Marbawi H, Goh SM, Bin Abdul Asis AK, Gansau JA.
The prevalence of hospital-acquired infections in Southeast Asia
(1990-2022). J Infect Dev Ctries 2023;17:139–146. doi: 10.3855/jidc.17135

Table 6. Factors affecting KAP toward IPC among pharmacy students

Variable Characteristics Univariate analysis (p-value) Attributes OR (95% CI) p-value

Knowledge Gender 0.599 Male Ref 0.534
Female –

Age 0.064 30 years and above Ref 0.069

18–29 years –

Religion 0.040 Other regions Ref 0.003

Christianity 5.314(1.141–24.745)

Year of Study 0.483 Clinical year students Ref 0.461

Preclinical students –

Attitude Gender 0.150 Male Ref 0.124

Female –

Age 0.840 Ref 30 years and above Ref 0.823

18–29 years –

Religion 0.139 Other regions Ref 0.116

Christianity –

Year of Study 1.000 Clinical year students Ref 0.997

Preclinical students –
Practice Gender 1.000 Male Ref 0.989

Female –

Age 1.000 30 years and above Ref 0.959

18–29 years –

Religion 1.000 Other regions Ref 0.988

Christianity –
Year of Study 0.739 Clinical year students Ref 0.710

Preclinical students –

Antimicrobial Stewardship & Healthcare Epidemiology 5

https://doi.org/10.1186/s13756-020-00879-3
https://doi.org/10.4314/ahs.v18i1.11
https://doi.org/10.1002/kjm2.12228
https://doi.org/10.1155/2020/4198081
https://doi.org/10.3855/jidc.17135


6. Raoofi S, Kan FP, Rafiei S, et al. Global prevalence of nosocomial infection:
a systematic review and meta-analysis. PLoS One 2023;18:e0274248.
doi: 10.1371/journal.pone.0274248

7. Abubakar U, Amir O, Rodríguez-Baño J. Healthcare-associated infections
in Africa: a systematic review andmeta-analysis of point prevalence studies.
J Pharm Policy Pract 2022:99. doi: 10.1186/s40545-022-00500-5

8. Saleem Z, Godman B, Hassali MA, Hashmi FK, Azhar F, Rehman IU. Point
prevalence surveys of health-care-associated infections: a systematic review.
Pathog Glob Health 2019;113(4):191–205. doi: 10.1080/20477724.2019.
1632070

9. World Health Organization. Ten Threats to Global Health in 2019.
Geneva, Switzerland: World Health Organisation (WHO). 2019:1–18.
Available at: https://www.who.int/news-room/spotlight/ten-threats-to-global-
health-in-2019

10. Lowe H, Woodd S, Lange IL, Janjanin S, Barnett J, Graham W. Challenges
and opportunities for infection prevention and control in hospitals in
conflict-affected settings: a qualitative study. Confl Health 2021;15:94. doi:
10.1186/s13031-021-00428-8

11. Murray CJ, Ikuta KS, Sharara F, et al. Global burden of bacterial
antimicrobial resistance in 2019: a systematic analysis. Lancet 2022;
399:629–655. doi: 10.1016/S0140-6736(21)02724-0

12. Huh S. How to train health personnel to protect themselves from SARS-
CoV-2 (novel coronavirus) infection when caring for a patient or suspected
case. J Educ Eval Health Prof 2020;17. doi: 10.3352/JEEHP.2020.17.10

13. Gulilat K. Assessment of knowledge, attitude and practice of health
care workers on infection prevention in health institution Bahir Dar City
Administration. Sci J Public Heal 2014;2:384. doi: 10.11648/j.sjph.20140
205.13

14. Barikani A, Afaghi A. Knowledge, attitude and practice towards standard
isolation precautions among Iranian medical students. Glob J Health Sci
2012;4:142–146. doi: 10.5539/gjhs.v4n2p142

15. World Health Organization. WHO guideline on the use of safety-
engineered syringes for intramuscular, intradermal and subcutaneous
injections in health-care settings. World Heal Organ 2016;1–49. Available
at: www.who.int/about/licensing/copyright_form/en/index.html

16. Ojulong J, Mitonga KH, Iipinge SN. Knowledge and attitudes of
infection prevention and control among health sciences students at
University of Namibia. Afr Health Sci 2013;13:1071–1078. doi: 10.4314/ahs.
v13i4.30

17. Khubrani A, Albesher M, Alkahtani A, Alamri F, Alshamrani M,
Masuadi E. Knowledge and information sources on standard precautions
and infection control of health sciences students at King Saud bin Abdulaziz
University for Health Sciences, Saudi Arabia, Riyadh. J Infect Public Health
2018;11:546–549. doi: 10.1016/j.jiph.2017.10.013

18. Rahiman F, Chikte U, Hughes GD. Nursing students’ knowledge, attitude
and practices of infection prevention and control guidelines at a tertiary
institution in the Western Cape: a cross-sectional study. Nurse Educ Today
2018;69:20–25. doi: 10.1016/j.nedt.2018.06.021

19. Saati AA, Alkalash SH. Promotion of knowledge, attitude, and
practice among medical undergraduates regarding infection control
measures during COVID-19 pandemic. Front Public Heal 2022;10:
932465. doi: 10.3389/fpubh.2022.932465

20. Wassif GO, El Din DAG. Relationship between knowledge, attitude, and
practice of COVID-19 precautionary measures and the frequency of
infection among medical students at an Egyptian University. PLoS One
2022;17:e0274473. doi: 10.1371/journal.pone.0274473

21. Talic S, Shah S, Wild H, et al. Effectiveness of public health measures in
reducing the incidence of covid-19, SARS-CoV-2 transmission, and
covid-19 mortality: Systematic review and meta-analysis. BMJ 2021;
e068302. doi: 10.1136/bmj-2021-068302

22. Mudenda S, Botha M, Mukosha M, Daka V, Chileshe M, Mwila K, et al.
Knowledge and attitudes towards COVID-19 prevention measures among
residents of Lusaka District in Zambia. Aquademia 2022;6:ep22005.
doi: 10.21601/AQUADEMIA/12210

23. World Health Organization. WHO Policy Brief: Maintaining Infection
Prevention and Control Measures for COVID-19 in Health Care Facilities,
14 September 2022. Geneva, Switzerland: World Health Organization.

2022;1–4. Available at: https://www.who.int/publications/i/item/WHO-
2019-nCoV-Policy_Brief-IPC-2022.1

24. Lehmann I, PeytremannA,Mueller Y. Impact of theCOVID-19pandemic on
adherence to infection prevention and control measures between 2019 and
2021 in Swiss sentinel private practices: repeated cross-sectional surveys.
Swiss Med Wkly 2022;152:w30170–w30170. doi: 10.4414/smw.2022.w30170

25. Alhumaid S, Al Mutair A, Al Alawi Z, et al. Knowledge of infection
prevention and control among healthcare workers and factors influencing
compliance: a systematic review. Antimicrob Resist Infect Control
2021;10:86. doi: 10.1186/s13756-021-00957-0

26. Jemal B, Aweke Z, Mola S, et al. Knowledge, attitude, and practice
of healthcare workers toward COVID-19 and its prevention in Ethiopia:
a multicenter study. SAGE Open Med 2021;9:20503121211034388.
doi: 10.1177/20503121211034389

27. Mudenda S, Chileshe M, Mukosha M, et al. Zambia’s response to the
COVID-19 pandemic: exploring lessons, challenges and implications
for future policies and strategies. Pharmacol Pharm 2022;13:11–33.
doi: 10.4236/pp.2022.131002

28. Nawa M, Hangoma P, Morse AP, Michelo C. Investigating the upsurge of
malaria prevalence in Zambia between 2010 and 2015: a decomposition of
determinants. Malar J 2019;18:61. doi: 10.1186/s12936-019-2698-x

29. Mweemba C, Hangoma P, Fwemba I, Mutale W, Masiye F. Estimating
district HIV prevalence in Zambia using small-area estimation methods
(SAE). Popul Health Metr 2022;20:8. doi: 10.1186/s12963-022-00286-3

30. Mukwato K, Ngoma C, Maimbolwa M. Compliance with infection
prevention guidelines by health care workers at Ronald Ross General
Hospital Mufulira District. Med J Zambia 2008;35:110–116. doi: 10.4314/
mjz.v35i3.46530

31. Nalunkuma R, Nkalubo J, Abila DB. Knowledge on infection prevention
and control and associated factors among undergraduate health profes-
sional students at Makerere University College of Health Sciences, Uganda.
PLoS One 2021;16:e0255984. doi: 10.1371/journal.pone.0255984

32. Aarthy A, Vinoth Gnana Chellaiyan D, Vishalini A. Assessment of infection
prevention and control practices among Medical Students of a Medical
College in Chengalpattu District, Tamil Nadu. J Commun Dis 2022;
54:12–18. doi: 10.24321/0019.5138.202265

33. Sugathan S, Ching CS, Singh DSB, Gopalakrishnan V, Zabhi ZIBM,
Mohamad SNB. Awareness, attitude and practice of infection control
among clinical year medical students of a private medical school in
Malaysia. J Glob Pharma Technol 2018;10:116–122.

34. Livshiz-Riven I, Hurvitz N, Ziv-Baran T. Standard precaution knowledge
and behavioral intentions among students in the healthcare field: a cross-
sectional study. J Nurs Res 2022;30:e229. doi: 10.1097/jnr.0000000000
000512

35. Greene C, Wilson J. The use of behaviour change theory for infection
prevention and control practices in healthcare settings: a scoping review.
J Infect Prevent 2022;23(3):108–117. doi: 10.1177/17571774211066779

36. Appiah EO, Appiah S, Menlah A, Baidoo M, Awuah DB, Isaac NB.
Experiences of infection prevention and control in clinical practice of
nursing students in the Greater Accra Region, Ghana: an exploratory
qualitative study. SAGE Open Med 2021;9:20503121211054588.
doi: 10.1177/20503121211054588

37. Ibrahim AA, Elshafie SS. Knowledge, awareness, and attitude
regarding infection prevention and control among medical students:
a call for educational intervention. Adv Med Educ Pract 2016;7:505–510.
doi: 10.2147/AMEP.S109830

38. Liyanage G, Dewasurendra M, Athapathu A, Magodarathne L. Hand
hygiene behavior among Sri Lankan medical students during COVID-19
pandemic. BMC Med Educ 2021;21:333. doi: 10.1186/s12909-021-
02783-9

39. Kim H, Park H. Compliance with infection prevention and control practice
among prospective graduates of nursing school in South Korea. Int J
Environ Res Public Health 2021;18:2373. doi: 10.3390/ijerph18052373

40. Bouchoucha SL, Philips NM, Lucas J, Kilpatrick M, Hutchinson A.
An investigation into nursing students’ application of infection prevention
and control precautions.Nurse Educ Today 2021;104:104987. doi: 10.1016/j.
nedt.2021.104987

6 Steward Mudenda et al

https://doi.org/10.1371/journal.pone.0274248
https://doi.org/10.1186/s40545-022-00500-5
https://doi.org/10.1080/20477724.2019.1632070
https://doi.org/10.1080/20477724.2019.1632070
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://doi.org/10.1186/s13031-021-00428-8
https://doi.org/10.1016/S0140-6736(21)02724-0
https://doi.org/10.3352/JEEHP.2020.17.10
https://doi.org/10.11648/j.sjph.20140205.13
https://doi.org/10.11648/j.sjph.20140205.13
https://doi.org/10.5539/gjhs.v4n2p142
http://www.who.int/about/licensing/copyright_form/en/index.html
https://doi.org/10.4314/ahs.v13i4.30
https://doi.org/10.4314/ahs.v13i4.30
https://doi.org/10.1016/j.jiph.2017.10.013
https://doi.org/10.1016/j.nedt.2018.06.021
https://doi.org/10.3389/fpubh.2022.932465
https://doi.org/10.1371/journal.pone.0274473
https://doi.org/10.1136/bmj-2021-068302
https://doi.org/10.21601/AQUADEMIA/12210
https://www.who.int/publications/i/item/WHO-2019-nCoV-Policy_Brief-IPC-2022.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Policy_Brief-IPC-2022.1
https://doi.org/10.4414/smw.2022.w30170
https://doi.org/10.1186/s13756-021-00957-0
https://doi.org/10.1177/20503121211034389
https://doi.org/10.4236/pp.2022.131002
https://doi.org/10.1186/s12936-019-2698-x
https://doi.org/10.1186/s12963-022-00286-3
https://doi.org/10.4314/mjz.v35i3.46530
https://doi.org/10.4314/mjz.v35i3.46530
https://doi.org/10.1371/journal.pone.0255984
https://doi.org/10.24321/0019.5138.202265
https://doi.org/10.1097/jnr.0000000000000512
https://doi.org/10.1097/jnr.0000000000000512
https://doi.org/10.1177/17571774211066779
https://doi.org/10.1177/20503121211054588
https://doi.org/10.2147/AMEP.S109830
https://doi.org/10.1186/s12909-021-02783-9
https://doi.org/10.1186/s12909-021-02783-9
https://doi.org/10.3390/ijerph18052373
https://doi.org/10.1016/j.nedt.2021.104987
https://doi.org/10.1016/j.nedt.2021.104987

	Knowledge, attitude, and practices toward infection prevention and control among undergraduate pharmacy students in Zambia: findings and implications
	Background
	Materials and methods
	Study design, site, and population
	Sample size determination and sampling criteria
	Data collection
	Data analysis
	Ethical approval

	Results
	Sociodemographics of study participants

	Discussion
	Conclusion
	References


