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Abstract

Introduction

To practice adequate Infection Prevention and Control (IPC) measures, health professional
students need to have adequate knowledge of IPC. In this study, we assessed the knowl-
edge of health professional students at Makerere University College of Health Sciences on
Infection Prevention and Control.

Methods

We conducted a cross-sectional online survey among health professional students studying
at Makerere University College of Health Sciences located in Kampala, Uganda. An adapted
questionnaire was used to measure knowledge on Infection Prevention and Control among
students.

Results

A total of 202 health professional students were included in the study. The mean age was
24.43 years. Majority were male 63.37% (n = 128), from the school of medicine 70.79% (n =
143) and used one source of information for IPC 49.50% (n = 100). Being in year three
(Adjusted coefficient, 6.08; 95% ClI, 2.04—10.13; p-value = 0.003), year four (Adjusted coeffi-
cient, 10.87; 95% Cl, 6.91-14.84; p < 0.001) and year five (Adjusted coefficient, 8.61; 95%
Cl, 4.45-12.78; p < 0.001) were associated with a higher mean in total percentage score of
knowledge on IPC compared to being in year one.

Conclusion

IPC knowledge was good among health professional students in Makerere University
although more emphasis is needed to improve on their IPC knowledge in various sections
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like hand hygiene. Infection Prevention and Control courses can be taught to these students
starting from their first year of university education.

Introduction

Globally, infections remain the biggest burden in health care service delivery, causing a major
setback due to increased health care costs in the long [1]. According to the International Feder-
ation of Infection Control (2007), Infection Prevention and Control (IPC) has been regarded
as a vital substructure of the health care system and thus the need to adhere to the standard
protocols to prevent and lessen the risk of infectious disease transmission at the health facilities
among patients, staff, and visitors [2, 3]. Infection prevention and control can be defined as
“policies, procedures, and activities which aim to prevent or minimize the risk of transmission
of infectious diseases at healthcare facilities” [4].

Prioritization of Health Care Worker’s (HCW’s) safety calls for a demonstration of practical
and evidence-based methods of high IPC standards to protect them from Health Worker
Associated Infections (HCAIs), decreasing the adverse socioeconomic and psychological
impact. Thus strong programs and policies are a cornerstone to a resilient health system effec-
tive in prevention, detection, and response to public health crises and disease outbreaks [4, 5].

Having declared Coronavirus-2019 (COVID-19) on 12 March 2020 as a global pandemic
and defined as “a respiratory disease caused by SARS-CoV-2 that emerged in China in 2019”
[3], with no standard treatment for the disease but only supportive care, HCW are at an
increased risk of contracting this deadly infection as they are the main frontiers in the manage-
ment of this disease. Thousands of Health Care Workers (HCWs) have been reported to have
been infected in the process of offering medical services to the COVID-19 patients and some
have lost their lives due to this deadly disease [6, 7].

As the Ugandan government fights the increasing COVID-19 cases and starts opening up
learning institutions, it is important to assess the IPC knowledge among health professional
students as they are at a high risk of contracting the disease. With the various IPC methods
proposed, health professional students are expected to have adequate knowledge about them
to reduce the risk of infection transmission between them and the patients while learning and
offering health care services and also reduce healthcare-associated infections [8]. Studies on
knowledge on IPC measures can identify IPC-related knowledge gaps and generate evidence
to support and provide the necessary training to health professional students. The study aimed
to assess the knowledge of health professional students at Makerere University College of
Health Sciences on Infection Prevention and Control.

Methods
Study design

This was an online descriptive cross-sectional study design that involved the use of quantitative
methods. The study data collection was conducted from October 2020 to December 2020.

Study area

The study was conducted at Makerere University, College of Health Sciences located on Upper
Mulago Hill in Kampala, the Capital of Uganda. The College of Health Sciences has four
schools which include the School of Biomedical Sciences, School of Health Sciences, School of
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Medicine, and School of Public Health. These schools comprise health professional students.
The duration of courses/programs ranges from three to five years.

Target population

The study included consented students studying at Makerere University College of Health Sci-
ences irrespective of the year of study. A minimum sample size of 138 medical students was
reached using the Kish and Leslie (1965) formula for cross-sectional studies. The following
assumptions were made; (1) p = 0.2, assuming that the attitude and knowledge of infection
prevention and control are not favorable among 10% of medical students in Uganda; (2) Z
score of 1.96 corresponding with 95% confidence interval; and (3) d value of 0.05, which was
the maximum error. The formula is displayed below.

p(L—p)2Z
N==—r—

We recruited 207 participants in 3 months (October, November, and December 2020) and
excluded five students from the analysis since they had not provided consent.

Sampling procedure

We used convenience sampling where a link to an online Google form was shared within class
WhatsApp groups and email lists of health professional students at Makerere University Col-
lege of Health Sciences.

Data collection tool

We used a modified questionnaire from a study that assessed knowledge on Infection Preven-
tion and Control among students [9].

The independent variables studied included demographic characteristics like sex, age in
years, year of study, and school of attachment. The dependent variables measured knowledge
on IPC. These comprised of aspects of IPC guidelines like hand hygiene, knowledge about iso-
lation precautions, respiratory hygiene, and cough etiquette, and the use of personal protective
equipment.

Data collection methods

Data was collected through a self-administered online and anonymous questionnaire consist-
ing of 42 questions that included sections on demographic characteristics and IPC knowledge.
A link to the survey was sent to students via email, text message, and through class WhatsApp
groups. An information page and consent forms were included in the first part of the question-
naire. Only participants who consent to participate in the study by clicking the yes option will
continue to the questionnaire.

Data management

For all sections of the questionnaire, categorical variables were coded to numerical values to
allow for measures of association and regression analysis to be performed. For a statement or
question, a correct response was scored 1 and an incorrect response was scored 0. The score
sheet for all the statements/questions is attached (S1 Appendix). The total score for each sec-
tion was calculated and converted into a percentage score. Also, the total score (maximum of
40) for all the questions/statements was calculated.
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Data analysis

The demographic variables were summarized as descriptive statistics i.e., means, medians, and
proportions. Using Bivariate and multivariate linear regression analysis, we tested the associa-
tion between demographic characteristics and the total percentage of correct answers for all
questions. In Bivariate analysis, the independent variables considered were age, sex, year of
study, school of study, and the number of sources of information on IPC. The dependent/out-
come variable was the percentage score of correct answers for all questions. In the multivariate
analysis, the independent variables considered were age, sex, year of study, school of study,
and the number of sources of information on IPC. For both the bivariate and multivariate
analysis, we considered a 95% confidence interval and a significance level of less than 0.05.

Quality control

Questions were designed in simple English words for effective comprehension by the medical
students. Soft copies of the questionnaires were designed with checks to allow valid and com-
plete entry only. All submitted forms were checked for completeness and all those missing
more than 2 items were to be discarded but all were complete at end of data collection. The
questionnaire was pretested among 10 students to assess their validity, reliability, and bias.
Additionally, the principal investigator directly supervised all the activities from the beginning
to the completion of the study.

Ethical considerations

Research ethical approval was granted by Mulago Hospital Research and Ethics Committee.
Participation in the study was entirely voluntary and online written consent was obtained by
checking a box on the online form to signifying that informed consent was granted. The par-
ticipants’ identifiers were not captured by the online questionnaire. Data generated from the
study was only used for research purposes.

Results
Demographic characteristics

Of the 202 students included in the study analysis, the mean age was 24.43 years with a stan-
dard deviation of 4.22. The median age was 24 years with an interquartile range of 19-38
years. Most of the participants were male (63.37%, 128/202), in the fourth and fifth year of
their study (25.25%, 51/202 and 22.77%, 46/202 respectively), and were from the school of
medicine (70.79%, 143/202). Most of the students reported being self-learned about Infection
Prevention and Control (75.74%, 153/202) with most of them using only one source of infor-
mation (49.50%, 100/202) Table 1.

Knowledge about various aspects of infection prevention and control

In the section on the general concept of Infection Prevention and Control (IPC), the least cor-
rectly answered statement was “all body fluids except sweat should be viewed as sources of
infection” with 31.68% (64 out of 202 responses) of the responses correct. In the section on
hand hygiene, no student got the response of “In standard handwashing: the minimum dura-
tion should be 30 seconds” correct. In the section on personal protective equipment (PPEs),
the least correctly answered was, “gloves should be changed between different procedures on
the same patient,” with 21.29% (43 out of 202 responses) of the responses correct. In the sec-
tion on sharps disposal and sharp injuries, the least correctly answered statement was, “soiled
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Table 1. Demographic characteristics of health professional students at Makerere University College of Health
Sciences, Uganda.

Frequency (n) Percentage (%)

Age

Mean (Standard deviation) 24.43 (4.22)

Median (Inter Quartile Range) 24 (19-38)
Sex

Female 74 36.63%

Male 128 63.37%
Year of study

Year One 35 17.33%

Year Two 29 14.36%

Year Three 41 20.30%

Year Four 51 25.25%

Year Five 46 22.77%
School of study

School of Medicine 143 70.79%

School of Health Sciences 31 15.35%

School of Biomedical Sciences 18 8.91%

School of Public Health 10 4.95%
Source of information on Infection Prevention and Control (IPC)

Self-Learning 153 75.74%

Informal practical learning onwards 17 8.42%

Formal curricular teaching 19 9.41%

Infection control courses 10 4.95%

Internet 2 0.99%

Media 1 0.50%
Number of sources of information

1 100 49.50%

2 52 25.74%

3 33 16.34%

4 16 7.92%

5 1 0.50%

https://doi.org/10.1371/journal.pone.0255984.t001

sharps objects should be shredded (cut into tiny pieces) before final disposal,” with 17.82% (36
out of 200) of the responses correct (Table 2).

In the section on respiratory hygiene, the least correctly answered statement was, “Cough/
sneeze on a disposable napkin and wash your hands,” with 51.98% (105 out of 202) of the
responses correct. In the section on care for healthcare providers, the least correctly answered
statement was, “post-exposure immunization prevents the risk of hepatitis B infection follow-
ing exposure,” with 36.63% (74 out of 202) of the responses correct (Table 2).

Factors associated with the total percentage score of correct answers for all
questions responded to by health professional students

Bivariate and multivariate linear regression analysis was used to assess the association between
the student demographic factors and the total percentage score of correct answers for all ques-
tions responded to. Increase in age (Adjusted Coefficient 0.62; 95% Confidence Interval CI,
0.32-0.92; P-value< 0.001) was associated with a higher mean in total percentage score. Also,
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Table 2. Proportion of correct responses in knowledge on various aspects of infection prevention and control.

Frequency of Correct The proportion of
Responses (n = 202) Correct Responses

Section A: General concept of Infection Prevention and Control (IPC)

The main goal of infection control is? (1 option) 195 96.53%
Definition of standard precautions? (1 option) 180 89.11%
All patients are sources of infections regardless of their 165 81.68%

diagnoses (true)

All body fluids except sweat should be viewed as sources 64 31.68%
of infection (true)

Total score General concept of IPC

Mean (Standard deviation) Percentage score 74.75% (17.63%)

Median Percentage score (Interquartile range) 75% (25%— 100%)
Section B: Hand Hygiene

Hand washing minimizes microorganisms acquired on 182 90.10%
the hands if hands are soiled (true)

Handwashing reduces the incidence of healthcare-related 194 96.04%
infections (true)

In standard handwashing: the minimum duration should 0 0%
be. .. (1 option)

Hand decontamination: includes washing the. .. ... ... 29 14.36%
with antiseptic soap for 30 seconds (1 option)

Alcohol hand rub substitutes hand washing even if the 145 71.78%
hands are soiled (false)

Hand washing is indicated between tasks and procedures 122 60.40%
on the same patient (true)

The use of gloves replaces the need for handwashing 180 89.11%
(false)

Hand washing is indicated after removal of gloves (true) 182 90.10%

Hand washing is needed with patients with respiratory 197 97.52%

infections including COVID 19 (true)
Total Score for Hand Hygiene

Mean (Standard deviation) Percentage score 67.71% (12.57%)

Median Percentage score (Interquartile range) 66.67% (33.33%— 88.89%)
Section C: Personal Protective Equipment (PPE)

PPEs such as masks and head caps provide protective 197 97.52%
barriers against infection (true)

Use of PPEs eliminate the risk of acquiring occupational 166 82.18%
infections (true)

PPEs are exclusively suitable to laboratory and cleaning 94 46.53%
staff for their protection (false)

PPEs should be used only whenever there is contact with 186 92.08%
blood (false)

Gloves and masks can be re-used after proper cleaning 163 80.69%
(false)

Used PPEs are to be discarded through regular dust bins 134 66.34%
(false)

Gloves should be changed between different procedures 43 21.29%
on the same patient (true)

Masks made of cotton or gauze are most protective (false) 101 50.00%

Masks and gloves can be re-used if dealing with same 155 76.73%
patient (false)
Total Score for PPE

Mean (Standard deviation) Percentage score 68.15% (16.31%)

(Continued)
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Table 2. (Continued)

Frequency of Correct The proportion of
Responses (n = 202) Correct Responses
Median Percentage score (Interquartile range) 66.67% (33.33%— 88.89%)
Section D: Sharps disposal and Sharp Injuries
Used needles should be recapped after use to prevent 80 39.60%
injuries (false)
Used needles should be bent after use to prevent injuries 156 77.23%
(false)
Sharps container is labelled with. . .(1 option) 117 59.09%
Soiled sharps objects should be shredded (cut into tiny 36 17.82%
pieces) before final disposal (true)
Sharps injuries should be managed with no need of 184 91.09%
reporting (false)
Needle-stick injuries are the least commonly encountered 144 71.29%
in general practice (false)
Post-exposure prophylaxis is used for managing Needle- 172 85.15%
stick injuries from an HIV-infected patient (true)
Immediate management of sharps injuries includes. . . (1 103 50.99%
option)

Total Score for Sharps disposal and Sharp Injuries

Mean (median) Percentage score

61.55% (20.50%)

Median Percentage score (Interquartile range)

62.50% (12.5%~ 87.50%)

Section E: Respiratory hygiene and cough etiquette

Cough/sneeze on a disposable napkin and wash your 190 94.06%
hands (True)

Cough/sneeze over the shoulder if a napkin is not 105 51.98%
available (True)

Keep a distance of 3 feet from others when coughing 176 87.13%
(true)

Wipe your hands on the inside of your white coat after 177 87.62%
you cough or sneeze (false)

Total Score for Respiratory hygiene and cough etiquette

Mean (Standard deviation) Percentage score

80.2% (19.42%)

Median Percentage score (Interquartile range)

75% (25%- 100%)

Section F: Care of Healthcare Providers

Immunization history of health care providers should be 178 88.12%
obtained before recruitment (true)

The risk for a health provider to acquire HIV infection 55 27.23%
after a needle-stick injury is. . . (option)

Post-exposure immunization prevents the risk of hepatitis 74 36.63%
B infection following exposure (true)

For the prevention of hepatitis B, immunizations are 193 95.54%
recommended for all healthcare workers (true)

Following exposure to a patient with flu, antibiotics are 144 71.29%
required for the prevention of infection (false)
Health providers with the highest risk of exposure to 97 48.02%
tuberculosis include radiologists (true)

Total Score for Care of Healthcare Providers

Mean (Standard deviation) Percentage score

61.14% (17.3%)

Median Percentage score (Interquartile range)

66.67% (33.33%- 100%)

Average for all total scores for each parameter (n = 198)

Mean (Standard deviation) Percentage score

67.51% (10.16%)

Median Percentage score (Interquartile range)

70% (42.5%- 82.5%)

https://doi.org/10.1371/journal.pone.0255984.t1002
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Table 3. Factors associated with the total percentage score of correct answers for all questions responded to by health professional students at Makerere University
College of Health Sciences, Uganda.

Bivariate Analysis Multivariate Analysis
Observations | Mean of Total Percentage Score | ¥ Crude Coefficient (95% |P—value| ¥ Adjusted Coefficient (95% | P—value
(SD) CI) CI)

Age

A one-year increase in age 198 - 0.81 (0.49-1.12) < 0.001 | 0.62(0.32-0.92) < 0.001
Sex

Female 73 67.33 (9.49) Reference Reference

Male 125 67.62 (10.57) 0.29 (-2.67-3.25) -0.05 (-2.61-2.51) 0.970
Year of study

Year One 35 60.21 (8.77) Reference Reference

Year Two 28 60.54 (11.35) 0.32 (-4.11-4.75) 0.886 -0.93 (-5.28-3.43) 0.675

Year Three 39 68.08 (8.12) 7.86 (3.8-11.93) <0.001 |6.08(2.04-10.13) 0.003

Year Four 51 72.74 (7.35) 12.53 (8.7-16.36) < 0.001 |10.87(6.91-14.84) < 0.001

Year Five 45 71.11 (9.31) 10.9 (6.96-14.83) < 0.001 |8.61 (4.45-12.78) < 0.001
School of study

School of Medicine 139 68.29 (9.81) Reference Reference

School of Health Sciences 31 65.64 (11.22) -2.65 (-6.63-1.34) 0.192 0.77 (-2.73-4.28) 0.664

School of Biomedical 18 65.28 (10.94) -3.01 (-8.04-2.01) 0.238 3.89 (-0.71-8.48) 0.097
Sciences

School of Public Health 10 66.5 (10.29) -1.79 (-8.36-4.77) 0.591 1.08 (-4.82-6.98) 0.718
Number of sources of information

One 98 65.87 (10.66) Reference Reference

Two 50 66.65 (8.83) 0.78 (-2.62-4.18) 0.650 -0.84 (-3.86-2.17) 0.581

Three 33 70.15 (9.84) 4.28 (0.34-8.22) 0.033 2.54 (-0.93-6) 0.150

Four 16 74.22 (8.40) 8.35 (3.08-13.63) 0.002 6.27 (1.59-10.95) 0.009

Five (One observation) 1 77.5 (-) 11.63 (-8.03-31.3) 0.245 8.76 (-8.24-25.76) 0.311

& The coefficient is the mean difference in total scores. It was calculated using the simple and multiple linear regression models reporting the crude and adjusted

coefficients, respectively.

https://doi.org/10.1371/journal.pone.0255984.t003

being in year three (Adjusted coefficient, 6.08; 95% CI, 2.04-10.13; p-value = 0.003), year four
(Adjusted coefficient, 10.87; 95% CI, 6.91-14.84; p < 0.001), and year five (Adjusted coeffi-
cient, 8.61; 95% CI, 4.45-12.78; p < 0.001) were associated with a higher mean in total percent-
age score of knowledge on IPC compared to being in year one. Students who used four
sources (Adjusted Coefficient, 6.27; 95% CI, 1.59-10.95; p-value = 0.009) of information for
gaining knowledge of IPC had a higher mean score in the knowledge of IPC compared to
those who used only one source (Table 3).

Discussion

Occupational acquired infection are the leading cause of morbidity and mortality among
health care workers and the common HCAIs include; Human Immune Virus and Acquired
Immune Deficiency Syndrome (HIV/AIDS), Tuberculosis, Hepatitis B, and bacterial infec-
tions [10] and currently COVID-19 [11]. In this study, we aimed to assess the knowledge of
health professional students at Makerere University College of Health Sciences, Uganda on
Infection Prevention and Control. We used an online questionnaire powered by Google
Forms to collect the data among the students. From this study, we found that students in year
three, four and year students had significantly higher knowledge on the combined aspects of
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Infection Prevention and Control when compared to those in year one. Although the students
had a good knowledge on Infection Prevention and control, low level of knowledge was
observed in sections on disposal of sharps and care for healthcare professionals.

All the 202 participants demonstrated fair knowledge of hand hygiene though they all
lacked knowledge about the standard hand washing time. In contrast, a study carried out by
[12] showed that 79% knew the correct 30 seconds duration of hand hygiene. This implies that
failure to have sufficient knowledge about the duration of handwashing increases the risk of
infection transmission between patients by health care workers.

Of the 202 respondents, the majority (n = 64, 31.68%) reported all body fluids except sweat
to be viewed as a source of infection which was consistent with a study done in Saudi Arabia
[9]. This shows that students though in different countries have inadequate knowledge about
body fluids being one of the modes of infection spread between health care workers and
patients. A total of 43 (21.29%) of the respondents knew the benefits of changing gloves
between different procedures on the same patient. This is inconsistent with a study carried out
in Saudi Arabia where 54.3% (n = 70) knew its benefits [9]. The use of a single pair of a glove
on different body sites on a patient increases the risk of transfer of microorganisms thus spread
of infections.

The section on disposal of sharps and care for healthcare professionals has the least level of
knowledge among the students in this study. This consistent with findings from a similar
study among health professional students in Saudi Arabia, where these sections also scored
low in terms of the level of knowledge on disposal of sharps and care for healthcare workers
[9]. This could be because there has been an emphasis on respiratory hygiene during the
COVID-19 pandemic period when the study was conducted.

Also, from this study, students in years three, four, and five had higher percentage scores
on knowledge from all questions compared to those in year one. These findings are consistent
with findings from a study among students in Peru where it was reported that clinical year stu-
dents had better knowledge compared to pre-clinical students [13]. This could be because the
first-year students have not yet been introduced to the various aspects of infection prevention
and control while the students in years three, four, and five have been exposed to these con-
cepts since their training is more practical (clinical).

Conclusions

Infection prevention and control (IPC) knowledge was good among health care professionals
at the College of Health Sciences, Makerere University. However, more emphasis is needed to
improve on the students’ IPC knowledge in various sections like hand hygiene.

Recommendations

Infection Prevention and Control courses should be taught to students of health care profes-
sionals starting from their first year in medical school since our study showed poor IPC knowl-
edge among non-clinical students in years one, two, and three.

Supporting information

S1 Appendix. Questionnaire.
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0255984  August 10, 2021 9/11


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0255984.s001
https://doi.org/10.1371/journal.pone.0255984

PLOS ONE Knowledge on Infection Prevention and Control among undergraduate medical students at Makerere University

Acknowledgments

The authors would like to thank the students at Makerere University College of Health Sci-
ences for agreeing to participate in this study. We extend our sincere appreciation to Mr.
Abdullah Mohammed and his colleagues for allowing us to adapt their study tool.

Author Contributions

Conceptualization: Racheal Nalunkuma, Jonathan Nkalubo.

Data curation: Racheal Nalunkuma, Jonathan Nkalubo, Derrick Bary Abila.
Formal analysis: Racheal Nalunkuma, Jonathan Nkalubo, Derrick Bary Abila.
Investigation: Racheal Nalunkuma, Jonathan Nkalubo.

Methodology: Jonathan Nkalubo.

Project administration: Racheal Nalunkuma, Jonathan Nkalubo.
Resources: Jonathan Nkalubo.

Software: Jonathan Nkalubo, Derrick Bary Abila.

Supervision: Racheal Nalunkuma, Jonathan Nkalubo.

Validation: Racheal Nalunkuma, Jonathan Nkalubo.

Visualization: Racheal Nalunkuma, Jonathan Nkalubo.

Writing - original draft: Jonathan Nkalubo.

Writing - review & editing: Racheal Nalunkuma, Jonathan Nkalubo, Derrick Bary Abila.

References

1. Adegboye MB, Zakari S, Ahmed BA, Olufemi GH. Knowledge, awareness and practice of infection con-
trol by health care workers in the intensive care units of a tertiary hospital in Nigeria. 2018; 18: 72—78.

2.  MOH. Infection Prevention and Control Training of Trainer's Manual 2018 | Ministry of Health Knowl-
edge Management Portal. 2018.

3. LinYCC, Tsai M, Lu CHP, Hou M. Infection control measures of a Taiwanese hospital to confront the
COVID-19 pandemic. 2020; 296—-304. https://doi.org/10.1002/kjm2.12228 PMID: 32374901

4. Zenbaba D, Sahiledengle B, Bogale D. Practices of Healthcare Workers regarding Infection Prevention
in Bale Zone Hospitals, Southeast Ethiopia. 2020; 2020.

5. 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. 2020; 1-6.

6. Lake MA. What we know so far: COVID-19 current clinical knowledge and research. 2020; 124—127.
https://doi.org/10.7861/clinmed.2019-coron PMID: 32139372

7. Koh D. Occupational health responses to COVID-19 : What lessons can we learn from SARS ? 2020;
1-6. https://doi.org/10.1002/1348-9585.12128 PMID: 32515882

8. Elshafie SS. Knowledge, awareness, and attitude regarding infection prevention and control among
medical students : a call for educational intervention. 2016; 505-510.

9. Khubrani A, Albesher M, Alkahtani A, Alamri F. Knowledge and information sources on standard pre-
cautions 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. https://doi.org/10.
1016/j.jiph.2017.10.013 PMID: 29137958

10. Gichuhi AW, Kamau SM, Nyangena E, Otieno-ayayo ZN. Health Care Workers Adherence to Infection
Prevention Practices and Control Measures : A Case of a Level Four District Hospital in Kenya. 2015; 4:
39-44. https://doi.org/10.11648/j.ajns.20150402.13

11.  Srikanth Bhagavathula A, Ali Aldhaleei W, Rahmani J, Ashrafi Mahabadi M, Kumar Bandari D, Bhaga-
vathula A, et al. Novel Coronavirus (COVID-19) Knowledge and Perceptions: A Survey of Healthcare
Workers. medRxiv. 2020; 2020.03.09.20033381. https://doi.org/10.1101/2020.03.09.20033381

PLOS ONE | https://doi.org/10.1371/journal.pone.0255984  August 10, 2021 10/11


https://doi.org/10.1002/kjm2.12228
http://www.ncbi.nlm.nih.gov/pubmed/32374901
https://doi.org/10.7861/clinmed.2019-coron
http://www.ncbi.nlm.nih.gov/pubmed/32139372
https://doi.org/10.1002/1348-9585.12128
http://www.ncbi.nlm.nih.gov/pubmed/32515882
https://doi.org/10.1016/j.jiph.2017.10.013
https://doi.org/10.1016/j.jiph.2017.10.013
http://www.ncbi.nlm.nih.gov/pubmed/29137958
https://doi.org/10.11648/j.ajns.20150402.13
https://doi.org/10.1101/2020.03.09.20033381
https://doi.org/10.1371/journal.pone.0255984

PLOS ONE Knowledge on Infection Prevention and Control among undergraduate medical students at Makerere University

12. Hammerschmidt J, Manser T. Nurses’ knowledge, behaviour and compliance concerning hand hygiene
in nursing homes: A cross-sectional mixed-methods study. BMC Health Serv Res. 2019; 19: 1-13.
https://doi.org/10.1186/s12913-018-3827-x PMID: 30606168

13. Silva O, Palomino S, Robles A, Rios J, Mayta-Tovalino F. Knowledge, attitudes, and practices on infec-
tion control measures in stomatology students in Lima, Peru. J Environ Public Health. 2018; 2018.

PLOS ONE | https://doi.org/10.1371/journal.pone.0255984  August 10, 2021 11/11


https://doi.org/10.1186/s12913-018-3827-x
http://www.ncbi.nlm.nih.gov/pubmed/30606168
https://doi.org/10.1371/journal.pone.0255984

