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Abstract 
Background: Post-exposure prophylaxis (PEP) is a crucial medical 

intervention to prevent HIV transmission after possible exposure, especially 

for healthcare professionals (HCPs). Its effectiveness depends on being 

administered within 72 hours of exposure. The objective of this study was to 

assess the pooled prevalence of post-exposure prophylaxis (PEP) utilization 

among healthcare professionals in Ethiopia.  

Methods:  

A comprehensive review of studies was conducted using databases such as 

PubMed, Web of Science, Google Scholar, EMBASE, and Google. After 

carefully assessing the quality of the studies, relevant data were extracted 

and analyzed using R version 4.2.3 and STATA version 17.0. Results:  

An analysis of nine studies on postexposure prophylaxes of HIV the findings 

shows that the overall pooled prevalence of postexposure prophylaxes 

utilization among 1,175 participants was 43% (95% CI: 24% - 62%). The 

Amhara region reported the highest rate of PEP usage at 61% (95% CI: 14% 

- 100%), while the Oromia region had the lowest at 19% (95% CI: 14% - 

24%). Several factors contribute to the low utilization rates of postexposure 

prophylaxes among healthcare workers in Ethiopia. These barriers were 

limited access to PEP medications, insufficient training on how to report 

occupational exposures, and fear of stigma related to HIV discouraging 

healthcare workers from seeking the care they need. To improve the 

utilization of post-exposure prophylaxis among healthcare professionals in 

Ethiopia, it is crucial to address these challenges through comprehensive 

training programs and better access to post-exposure prophylaxis. 

Conclusions: The meta-analysis shows that postexposure prophylaxis 

utilization among healthcare professionals in Ethiopia is low, despite its 

proven effectiveness in preventing HIV transmission. The low overall uptake 

of postexposure prophylaxis shows the necessitates giving attention and 

intervention towards the hindering factors via creating supportive 

environments that mitigate stigma. Improving access to post-exposure 

prophylaxis medications is essential in enhancing occupational safety for 

healthcare workers. 

Keywords: Utilization; Post-Exposure Prophylaxis;Systematic review; 

Meta-analysis; Ethiopia 

Introduction 
Post-exposure prophylaxis is the treatment to be provided to a person if 

he/she is suspected to be at risk of having potentially been exposed to HIV. 

When administered the viral medication may significantly reduce the rate of 

transmissions postexposure prophylaxis acts as a protective measure, which 

is most recommended for high-risk individuals soon after a potential 

exposure. Moreover, it must be noted that the recommended regimen should 

be started within 72H following the exposure. With ramifications,  

tprospect of the efficacy of this approach somewhat changes; PEP can cut 

down the risk of contracting HIV by 79% given that it is started within the 

shortest timeframes. The duration of the short-term treatment is 28 days or a 

month. Overall, PEP should be taken cautiously but urgently [1], [2]. 

According to gynecologists, menstruation is one of the physiological 
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The prospect of the efficacy of this approach somewhat changes; 

PEP can cut down the risk of contracting HIV by 79% given that it 

is started within the shortest timeframes. The duration of the short-

term treatment is 28 days or a month. Overall, PEP should be taken 

cautiously but urgently [1], [2].  

Although effective in practice, PEP is rarely accepted among HCPs 

because of reasons such as little knowledge of relevant guidelines, 

fear of social discrimination, and fear of adverse reactions to 

treatment. Most HCPs have some knowledge of the PEP and what 

the points of contact are, however, the usage of it and especially 

the complete 28-day course-is frequently disregarded, with many 

discontinued early [3].  

The inconsistent use of post-exposure prophylaxis (PEP) amongst 

global healthcare professionals indicates that educational and 

implementational standards characterizing PEP fall short of the 

actual targets. Nevertheless, this is often seen as one more 

aggravating factor in the public fight against HIV and other blood-

infectious diseases for which health workers have poor knowledge 

and adherence to PEP recommendations [4][5]. Despite advances 

in testing and treatment, more than one million people became 

infected with HIV in 2022 [2].  

In Africa, the rate at which HIV/AIDS proliferates is a great 

concern, alongside the increased risk of occupational exposure 

among healthcare workers [4]. A rise in the magnitude of and 

utilization of PEP among healthcare professionals is an area of 

concern in Ethiopia. Specific goals include raising awareness 

regarding the importance of PEP among healthcare professionals 

and making it accessible through targeted training and active 

integration into existing health services while encouraging timely 

treatment and supportively establishing environments that would 

encourage HCPs to seek help without fear of discrimination. This 

calls for evidence-driven approaches such as HIV post-exposure 

prophylaxis (PEP) as HIV prevention interventions [2]. 

Methods: 

Protocol registration:  

This study protocol has been registered with the PROSPERO 

International Prospective Registry of Systematic Reviews, 

receiving the registration code CRD42023439974 

Search method and study selection:  

A comprehensive search was performed across various databases, 

including PubMed, Web of Science, Google Scholar, University 

research repositories, EMBASE, and Google databases. This 

search aimed to identify both published and unpublished primary 

studies. The search strategy involved combining specific keywords 

such as ((((((((Magnitude [Title/Abstract]) AND (Utilization 

[Title/Abstract])) AND (Utilization [Title/Abstract])) AND (post-

exposure prevention [Title/Abstract])) OR (PEP)) OR (Post-

exposure prophylaxes [Title/Abstract])) AND (Health care 

workers [Title/Abstract])) OR (health care professionals 

[Title/Abstract])) OR (Health staffs [Title/Abstract]) 

Criteria for inclusion and exclusion: 

The search focused on identifying all accessible cross-sectional 

studies, both published and unpublished, that examined the 

magnitude of knowledge, attitudes, and utilizations related to Post-

Exposure Prophylaxis (PEP) for HIV among healthcare 

professionals in Ethiopia. These studies had to be published in 

English. Two teams of reviewers initially assessed the titles and 

abstracts, followed by a detailed evaluation of the full texts of the 

selected studies. The quality of the eligible studies was 

subsequently assessed, and those identified as low quality were 

excluded from further analysis. 

Evaluation of bias and Evidence Quality:  

The quality of the studies included in this analysis was assessed 

using a modified version of the Newcastle-Ottawa Scale, tailored 

for cross-sectional studies. Only those studies that received a 

quality score of seven or higher were considered eligible for 

inclusion in the meta-analysis (see Table 1).
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1 Gurmu. T et al, 2014 [6]. 1 1 1 2 1 2 1 9 

2 Sewunet. A et al, 2022 [7]. 1 1 1 2 1 2 1 9 

3 Endalkachew.M et al, 2019 [8]. 1 1 1 2 1 2 1 9 

4 Girish. D et al, 2020 [9]. 1 1 1 2 1 2 1 9 

5 Ousman. A et al, 2023 [10]. 1 1 0 2 1 2 1 8 

6 Biyadgie A et al, 2017 [11]. 1 1 1 2 1 2 0 8 

7 Yohannes. T et al, 2021 [12]. 1 1 1 2 1 2 1 9 

8 Bosena T et al. 2010 [13]. 1 1 1 2 1 2 1 9 

9 Biniam. Met. Al. 2013 [14]. 1 0 1 2 1 2 1 8 

Table 1: Quality Assessment of Eligible Studies Using the Modified Newcastle-Ottawa Scale  

A total of 31230 studies were identified from various electronic databases, with an additional 7 studies retrieved from other sources, 

resulting in a combined total of 31237 studies. During the initial screening, 5940 records were excluded as they did not meet the inclusion 

criteria for human studies. Subsequently, 25297 records were screened based on their titles and abstracts, leading to the exclusion of 
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25285 articles. Following this, 12 full-text articles were assessed for eligibility. Of these, 3 articles were excluded after a detailed full-

text review. Finally, 9 studies met the inclusion criteria and were included in the final meta-analysis (see Figure 1). 

 
Figure 1: PRISMA Flow Diagram Illustrating the Selection Process for Included Studies in the Systematic Review and Meta-

Analysis. 

Data collection: 

The two authors (DET and HDH) independently extracted the required data from the included studies using a format prepared in 

Microsoft Excel. The reviewers' team resolved any differences found throughout the data extraction process by discussing them further. 

Data analysis:   

The statistical analysis was performed using R version 4.2.3 and STATA version 17.0. Given the heterogeneity present in the data, a 

random-effects model was utilized to aggregate the results. Individual measures of utilization for post-exposure prophylaxis were 

calculated separately. The PRISMA guidelines reported the findings for systematic reviews and meta-analyses. 

Results  

Magnitude of utilization of post-exposure prophylaxis: 

This analysis encompassed nine studies with a total of 1,175 participants. The overall pooled prevalence of post-exposure prophylaxis 

(PEP) utilization was found to be 43% (95% CI: 24 - 62) as illustrated in Figure 2. 
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Figure 2: Forest plot depicting the pooled utilization of post-exposure prophylaxis in Ethiopia. 

Subgroup Analysis of Post-Exposure Prophylaxis Utilization: 

The analysis found that the highest utilization of post-exposure prophylaxis (PEP) occurred in the Amhara region, reaching 61% (95% 

CI: 14 - 100%). In contrast, the Oromia region reported the lowest utilization rate at 19% (95% CI: 14 - 24%) as shown in (Figure 3). 

 
Figure 3: Forest plot illustrating the subgroup analysis of post-exposure prophylaxis usage by region. 

The funnel plot indicates the symmetrical distribution of papers, with an Egger test p-value of 0.485, excluding publication bias 

(Figure 4). 

 
Figure 4: Funnel plot indicating the symmetric distribution of the studies included in the analysis 

Discussion: 

Healthcare workers (HCWs) face a notable risk of infection when exposed to workplace blood and body fluids (BBFs). Such exposure 

can lead to the transmission of bloodborne pathogens, including the hepatitis B virus (HBV), hepatitis C virus (HCV), and the human 

immunodeficiency virus (HIV) [15][16][17]. This systematic review and meta-analysis aimed to assess the pooled estimate of post-
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exposure prophylaxes (PEP) utilization among healthcare professionals in Ethiopia. The finding revealed that the pooled estimate of 

post-exposure prophylaxis (PEP) utilization was determined to be 43% (95% CI: 24 - 62). This finding is higher than the study conducted 

in 40.1% of Africa [4],  35.3% Pakistan [18], 2.1 % Bhutan [19], 13.7% in Tanzania [20], 29 in South Africa [21], 18.9% in Cameroon 

[22]. Conversely, it is lower than the study done in 65.9 in Nigeria [23]. These discrepancies might arise due to variation across 

sociodemographic factors, wherein income influences access to healthcare resources, along with differences in setting sample size and 

methodology. In addition, geographical access to healthcare services often widens the differences between urban and rural areas, 

therefore propagating health disparities [24].  

From the subgroup analyses, the use of post-exposure prophylaxis was highest in the Amhara region (61%: 95 % CI: 14-100%), while 

the lowest was in the Oromia region (19%: 95 % CI: 14-24%). The difference may be due to heterogeneity in sample size, and 

sociodemographic characteristics. 

Conclusions: 

The meta-analysis shows that postexposure prophylaxis utilization among healthcare professionals in Ethiopia is low, despite its proven 

effectiveness in preventing HIV transmission. The low overall uptake of postexposure prophylaxis shows the necessitates giving 

attention and intervention towards the hindering factors via creating supportive environments that mitigate stigma. Improving access to 

post-exposure prophylaxis medications are essential step in enhancing occupational safety for healthcare workers.  

Ethical approval and consent to participate  

Not applicable  

Authors’ contributions statement  

DET was responsible for conceptualization, searching, extraction, formal analysis, and manuscript writing. HDH and TMM contributed 

to the searching, extraction, and manuscript writing. ZBG and WKG were involved in the searching, extraction, analysis, and manuscript 

writing. All authors approved the final version of the manuscript. 

Acknowledgments  

Not applicable  

Funding  

The authors declared they didn’t receive funds for this research  

Disclosure: 

The authors declared that they have no competing interests.  

Data availability:   

The dataset analyzed for this study's findings is available with the corresponding author and can, therefore, be assessed upon reasonable 

request.

 

References 
 

1. M. Shevkani, B. Kavina, P. 2011 Kumar, H. Purohit, U. Nihalani, and A. Shah, “An overview of post-

exposure prophylaxis for HIV in health care personals, Gujarat,” Indian J. Sex. Transm. Dis., vol. 32, no. 1, 

pp. 9–13, doi: 10.4103/0253-7184.81247. 

2. Geneva: World Health Organization,2024 “Guidelines for HIV post-exposure prophylaxis,” no. Licence: CC 

BY-NC-SA 3.0 IGO. Cataloguing-in-Publication. 

3. J. D. Auerbach, S. Malone, 2024 and A. D. Forsyth, “Occupational post-exposure prophylaxis among 

healthcare workers: a scoping review of factors affecting optimal utilization,” J. Int. AIDS Soc., vol. 27, no. 

8, pp. 1–15, doi: 10.1002/jia2.26341. 

4. T. Tekalign, N. Awoke, K. 2022 Eshetu, B. Gelaw Walle, and M. Teshome Guta, “HIV/AIDS post-exposure 

prophylaxis knowledge and uptake among health professionals in Africa: Systematic review and meta-

analysis,” HIV Med., vol. 23, no. 8, pp. 811–824, doi: 10.1111/hiv.13271. 

5. Z. Iliyasu, M. Babashani, and K. et. a. 2023 Dantata, “Blood and body fluids exposure, post-exposure 

prophylaxis, and HIV self-testing among healthcare workers in northern Nigeria,” HIV Res. Clin. Pract., vol. 

24, no. 1, p, doi: 10.1080/25787489.2023.2256063. 

6. G. Tesfaye, H. Gebeyehu, J. 2014 Likisa, G. Tesfaye, J. R. Med, and S. May, “Knowledge, attitude and 

practice towards HIV post-exposure prophylaxis of health professionals of Gimbi town in Ethiopia: a cross- 

sectional study,” vol. 2, no. 2, pp. 468–471, doi: 10.5455/2320-6012.ijrms20140517. 

7. S. Ademe and M. Mohammed, 2020 “Knowledge and attitude of workers towards HIV post-exposure 

prophylaxis and exposure of staff s to sharp injuries in Dessie Referral Hospital: 2020; A cross-sectional 

study,” Clin J Nurs Care Pr., vol. 4, no. 032-038., pp. 0–6, doi: 10.29328/journal.cjncp.1001025. 

8. E. M. Eticha and A. 2019 B. Gemeda, “Knowledge, attitude, and practice of post-exposure prophylaxis 

against HIV infection among healthcare workers in hiwot fana specialized university hospital, eastern 

Ethiopia,” AIDS Res. Treat, doi: 10.1155/2019/7947086. 

9. G. Degavi, S. G. Adola, H. Panari, S. Pawar, and C. W. Dereso, 2020 “Prevalence of occupational exposure 

to HIV and utilization of HIV post-exposure prophylaxis among health staff at Bule Hora General Hospital, 

Bule Hora,” vol. 37, no. 333, pp. 1–11. 

http://aditum.org/
http://aditum.org/
https://journals.lww.com/ijst/fulltext/2011/32010/an_overview_of_post_exposure_prophylaxis_for_hiv.2.aspx
https://journals.lww.com/ijst/fulltext/2011/32010/an_overview_of_post_exposure_prophylaxis_for_hiv.2.aspx
https://journals.lww.com/ijst/fulltext/2011/32010/an_overview_of_post_exposure_prophylaxis_for_hiv.2.aspx
https://iris.who.int/bitstream/handle/10665/378197/B09092-eng.pdf
https://iris.who.int/bitstream/handle/10665/378197/B09092-eng.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/jia2.26341
https://onlinelibrary.wiley.com/doi/abs/10.1002/jia2.26341
https://onlinelibrary.wiley.com/doi/abs/10.1002/jia2.26341
https://onlinelibrary.wiley.com/doi/abs/10.1111/hiv.13271
https://onlinelibrary.wiley.com/doi/abs/10.1111/hiv.13271
https://onlinelibrary.wiley.com/doi/abs/10.1111/hiv.13271
https://www.tandfonline.com/doi/abs/10.1080/25787489.2023.2256063
https://www.tandfonline.com/doi/abs/10.1080/25787489.2023.2256063
https://www.tandfonline.com/doi/abs/10.1080/25787489.2023.2256063
https://core.ac.uk/download/pdf/539913279.pdf
https://core.ac.uk/download/pdf/539913279.pdf
https://core.ac.uk/download/pdf/539913279.pdf
https://www.academia.edu/download/85623393/cjncp-aid1025.pdf
https://www.academia.edu/download/85623393/cjncp-aid1025.pdf
https://www.academia.edu/download/85623393/cjncp-aid1025.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1155/2019/7947086
https://onlinelibrary.wiley.com/doi/abs/10.1155/2019/7947086
https://onlinelibrary.wiley.com/doi/abs/10.1155/2019/7947086
https://www.ajol.info/index.php/pamj/article/view/230582
https://www.ajol.info/index.php/pamj/article/view/230582
https://www.ajol.info/index.php/pamj/article/view/230582


 

   
        6 | P a g e  

Copyright © Diriba Etana Tola 

International Journal of Epidemiology and Public Health Research                                                                                                                           Aditum Publishing –

www.aditum.org 
 

 
10. O. Adal, A. 2023 Abebe, and T. Ayele, “Infection Prevention in Practice Knowledge, attitude, and practice 

of human immune-deficiency virus (HIV) post-exposure prophylaxis among healthcare workers of 

governmental hospitals in Addis Ababa, Ethiopia,” Publ. by Elsevier Ltd behalf Healthc. Infect. Soc., vol. 5. 

11. B. Aschale, Y. 2017 Tamir, and G. Alem, “Knowledge, attitude, practice and associated factors towards post- 

exposure prophylaxis to HIV infection among health care professionals in Debre Markos town public health 

institutions, Northwest Ethiopia, 2017,” Clin. Pract., vol. 14, no. 7, pp. 385–395, doi: 10.4172/clinical-

practice.1000385. 

12. M. Shamil, 2021 “Assessment of Knowledge, Attitude, Practice and Associated Factors Towards Post-

Exposure Prophylaxis for HIV / AIDS among Health Professionals in Health Centers Found in Harari Region, 

Eastern Ethiopia,” pp. 41–51. 

13. B. Tebeje and C. Hailu, 2011 “Assessment of HIV post-exposure prophylaxis use among health workers of 

governmental health institutions in Jimma Zone, Oromiya Region, Southwest Ethiopia,” Ethiop. J. Health 

Sci., vol. 20, no. 1, doi: 10.4314/ejhs. v20i1.69429. 

14. B. Mathewos et al., 2013 “Assessment of knowledge, attitude and practice towards post-exposure 

prophylaxis for HIV among health care workers in Gondar, North West Ethiopia,” BMC Public Health, vol. 

13, no. 1, p. 1, doi: 10.1186/1471-2458-13-508. 

15. J. Yasin, R. Fisseha, F. 2019 Mekonnen, and K. Yirdaw, “Occupational exposure to blood and body fluids 

and associated factors among health care workers at the University of Gondar Hospital, Northwest Ethiopia,” 

Environ. Health Prev. Med., vol. 24, no. 1, pp. 1–9, doi: 10.1186/s12199-019-0769-9. 

16. S. M. Tabatabaei, F. 2016 Behmanesh Pour, J. Ordoni Avval, S. Osmani, S. Mokhtari, and M. Aghebat 

Bekheyr, “Occupational Exposure to Blood and Other Body Fluids Among Healthcare Workers in Three 

Teaching Hospitals, Southeast Iran,” Int. J. Infect., vol. 3, no. 3, doi: 10.17795/iji-32879. 

17. C. Ooi, L. Dayan, and L. 2004 Yee, “Knowledge of post-exposure prophylaxis (PEP) for HIV among general 

practitioners in northern Sydney,” Sex. Transm. Infect., vol. 80, no. 5, p. 420, doi: 10.1136/sti.2004.009977. 

18. G. singh Mansur UD Din, 2015 “Assessment of knowledge, attitude and practice towards post-exposure 

prophylaxis for HIV among health care professionals in Lahore,” Occup. Med. Heal. Aff., vol. 03, no. 04, 

doi: 10.4172/2329-6879.1000208. 

19. K. Tshering, K. 2020 Wangchuk, and Z. Letho, “Assessment of knowledge, attitude and practice of post-

exposure prophylaxis for HIV among nurses at Jigme Dorji Wanghuck National Referral Hospital, Bhutan,” 

PLoS One, vol. 15, no. 8 August, pp. 1–9, doi: 10.1371/journal.pone.0238069. 

20. M. J. Mponela, O. 2015, O. Oleribe, A. Abade, and G. Kwesigabo, “Post-exposure prophylaxis following 

occupational exposure to HIV: A survey of health care workers in Mbeya, Tanzania, 2009-2010,” Pan Afr. 

Med. J., vol. 21, pp. 2009–2010, doi: 10.11604/pamj.2015.21.32.4996. 

21. L. Makhado and M. 2016 Davhana-Maselesele, “Knowledge and uptake of occupational post-exposure 

prophylaxis amongst nurses caring for people living with HIV,” Curationis, vol. 39, no. 1, p. 1593, doi: 

10.4102/curationis. v39i1.1593. 

22. L. N. Aminde et al., 2015 “Occupational post-exposure prophylaxis (PEP) against human immunodeficiency 

virus (HIV) infection in a health district in Cameroon: Assessment of the knowledge and practices of nurses,” 

PLoS One, vol. 10, no. 4, pp. 1–12, doi: 10.1371/journal.pone.0124416. 

23. W. O. Adebimpe, 2018 “Knowledge and practice of health care workers towards post-exposure prophylaxis 

in the era of low and stable HIV prevalence in Southwestern Nigeria,” Bull. Fac. Pharmacy, Cairo Univ., vol. 

56, no. 1, pp. 104–108, doi: 10.1016/j.bfopcu.2018.03.003. 

24. M. Thapa and B. 2018 Gurung, “Knowledge on Post Exposure- Prophylaxis of HIV among Nurses in a 

Hospital of Pokhara,” Janapriya J. Interdiscip. Stud., vol. 7, no. 1, pp. 57–66, doi: 10.3126/jjis. v7i1.23050. 

 

 

 

 

 

 

 

http://aditum.org/
http://aditum.org/
file:///C:/Users/hi/Downloads/O.%20Adal,%20A.%202023%20Abebe,%20and%20T.%20Ayele,
file:///C:/Users/hi/Downloads/O.%20Adal,%20A.%202023%20Abebe,%20and%20T.%20Ayele,
file:///C:/Users/hi/Downloads/O.%20Adal,%20A.%202023%20Abebe,%20and%20T.%20Ayele,
file:///C:/Users/hi/Downloads/B.%20Aschale,%20Y.%202017%20Tamir,%20and%20G.%20Alem,
file:///C:/Users/hi/Downloads/B.%20Aschale,%20Y.%202017%20Tamir,%20and%20G.%20Alem,
file:///C:/Users/hi/Downloads/B.%20Aschale,%20Y.%202017%20Tamir,%20and%20G.%20Alem,
file:///C:/Users/hi/Downloads/B.%20Aschale,%20Y.%202017%20Tamir,%20and%20G.%20Alem,
https://www.tandfonline.com/doi/abs/10.2147/HIV.S278150
https://www.tandfonline.com/doi/abs/10.2147/HIV.S278150
https://www.tandfonline.com/doi/abs/10.2147/HIV.S278150
https://www.ajol.info/index.php/ejhs/article/view/69429
https://www.ajol.info/index.php/ejhs/article/view/69429
https://www.ajol.info/index.php/ejhs/article/view/69429
https://link.springer.com/article/10.1186/1471-2458-13-508
https://link.springer.com/article/10.1186/1471-2458-13-508
https://link.springer.com/article/10.1186/1471-2458-13-508
https://link.springer.com/article/10.1186/s12199-019-0769-9
https://link.springer.com/article/10.1186/s12199-019-0769-9
https://link.springer.com/article/10.1186/s12199-019-0769-9
https://www.academia.edu/download/47757514/Needle_stick_2016.pdf
https://www.academia.edu/download/47757514/Needle_stick_2016.pdf
https://www.academia.edu/download/47757514/Needle_stick_2016.pdf
https://sti.bmj.com/content/80/5/420.1.short
https://sti.bmj.com/content/80/5/420.1.short
file:///C:/Users/hi/Downloads/G.%20singh%20Mansur%20UD%20Din,%202015
file:///C:/Users/hi/Downloads/G.%20singh%20Mansur%20UD%20Din,%202015
file:///C:/Users/hi/Downloads/G.%20singh%20Mansur%20UD%20Din,%202015
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0238069
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0238069
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0238069
https://www.ajol.info/index.php/pamj/article/view/132509
https://www.ajol.info/index.php/pamj/article/view/132509
https://www.ajol.info/index.php/pamj/article/view/132509
https://journals.co.za/doi/abs/10.4102/curationis.v46i1.2379
https://journals.co.za/doi/abs/10.4102/curationis.v46i1.2379
https://journals.co.za/doi/abs/10.4102/curationis.v46i1.2379
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0124416
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0124416
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0124416
https://www.sciencedirect.com/science/article/pii/S1110093118300048
https://www.sciencedirect.com/science/article/pii/S1110093118300048
https://www.sciencedirect.com/science/article/pii/S1110093118300048
https://nepjol.info/index.php/JJIS/article/view/23050
https://nepjol.info/index.php/JJIS/article/view/23050

