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Abstract 
Introduction: There is a paucity of literature regarding waste management within the field of radiography, both 
in the academic context and in daily practice. This study aimed to assess the views of Zimbabwean student radi-
ographers on waste management practices in radiography departments.
Methods: A quantitative cross-sectional study was conducted at a prominent tertiary institution in Zimbabwe 
between May and June 2024. The research utilised a questionnaire and employed descriptive statistics to analyse 
the quantitative data with Stata 13.
Results: A total of 92 out of 101 students took part in the study. Key findings included 67.03% somewhat fa-
miliar, and 13.19% very familiar with waste management practices. All of the participants acknowledged waste 
management’s importance for radiography sustainability; over half (55.43%) lacked awareness of segregation 
protocols due to inadequate training updates; 13.19% received frequent training. Most participants (56.04%) 
were actively involved in waste management, performing tasks such as waste segregation; organising clean-up 
events (36.26%). Common barriers included lack of awareness (82.95%) and limited access to disposal facilities 
(73.86%). Most participants advocated integrating waste management topics into the radiography curriculum.
Conclusions: Recommendations include improving training, and infrastructure, enriching the radiography curric-
ulum with waste management themes, and engaging in community outreach activities.

Keywords: Radiography, waste management, sustainability, barriers

Peer Reviewed Article

INTRODUCTION 

Measures to ensure the safe and environmentally sound 
management of healthcare wastes can prevent adverse 
health and environmental impacts.[1] The increasing de-
mand for medical imaging and radiotherapy services re-
sults in a proportional increase in waste generated by radi-
ography practices.[2] Waste, defined as any material that is 
or will be discarded because it is no longer useful, encom-
passes effluents and solid materials like process residues.
[3] The International Commission on Radiological Protec-
tion (ICRP) describes waste management as “the process 
of disposing of waste in a manner that protects the envi-
ronment”.[3] For example, healthcare facilities in the United 
States of America generate more than 5.9 million tons of 
waste annually, with radiography contributing significantly 
to this waste production.[4]

Waste products in radiography primarily stem from ther-
apeutic, and nuclear medicine imaging investigation activ-
ities that involve commonly used radioactive substances 
like cobalt (60Co), technetium (99mTc), iodine (131I), and 
iridium (192Ir).[5,6] Radioactive waste products are consid-
ered the most hazardous waste produced in healthcare.[7] 
Additionally, leftover contrast agents, damaged lead rubber 
aprons, film packaging, chemical developers and fixers, ex-
pired film, disposable gloves, contaminated materials, and 
electronic waste such as old X-ray machines or computer 
equipment also contribute to the waste stream.[5,8] Further-
more, the prevalent use of single-use products like cath-
eters, syringes, sheaths, guide wires, devices, coils, sterile 
drapes, and towels used in interventional procedures adds 
to the waste generated in radiography departments.[4,9,10] 
For example, a New York hospital-based intervention-
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al radiology department’s audit revealed approximately 
23,500 kg of CO2 emissions over five consecutive week-
days, equivalent to burning 9,900 L of gasoline, with an 
average of 243 kg of CO2 per procedure.[11]

Improper waste management endangers healthcare work-
ers, waste handlers, patients, families, and the surrounding 
community.[1] Improper treatment or disposal of this waste 
can cause environmental contamination and pollution.[12,13] 
Therefore, effective waste management in radiography de-
partments is crucial for environmental sustainability and 
healthcare efficiency.[5,13] Previous studies have shown that 
healthcare waste management is not being given the high 
priority it deserves in developing countries like Zimbabwe.
[6,7,14,15] This is due to a lack of awareness of the dangers as-
sociated with it, inadequate training in waste management, 
a lack of administration and disposal systems, and compet-
ing needs with other sectors of the economy for the very 
limited resources available.[7,16-18]

It is essential to consider the perspectives of professionals 
in the field to address waste management issues effective-
ly.[3,19] Student radiographers also play a vital role in shaping 
the impending radiography waste management practices.
[20] By involving student radiographers in the conversation, 
we can work towards creating a greener future for the field 
of radiography.[21] Student radiographers must be knowl-
edgeable about waste management to maintain a safe and 
healthy work environment, reduce health risks, and con-
tribute to sustainability in the healthcare industry.[22] They 
should understand the impact of their practices on the en-
vironment, contribute to efforts to reduce waste, conserve 
resources, and minimize the carbon footprint of radiog-
raphy practices.[21,22] Understanding waste management 
principles also enables students to align with Sustainable 
Development Goal target 13.3,[23] the Basel Convention,[6] 
Section 73 of the Zimbabwean Constitution (Environmental 
rights),[24] and regulations like those outlined in the Zimba-
bwe National Environmental Policy and Strategies.[25] These 
guidelines promote education for sustainable development 
and global citizenship, ensuring radiography students’ ad-
herence to industry standards and best practices. 

There is a paucity of literature regarding waste manage-
ment within the field of radiography, both in the academic 
context and in daily practice. Studies have highlighted the 
importance of preparing future healthcare professionals 
for proper waste management practices.[22,26] This study, 
therefore, aimed to assess the views of Zimbabwean stu-
dent radiographers on waste management practices in ra-
diography departments. Student radiographers, as future 
professionals in the field, play a vital role in shaping waste 
management practices within radiography departments. 
Understanding their perspectives can provide valuable 
insights into the current state of waste management and 
identify areas for improvement. Furthermore, as student 
radiographers are directly involved in the daily operations 

of radiography departments, their awareness and perspec-
tives on waste management are crucial for driving change.
[16] To our knowledge, this study represents the first assess-
ment of students’ perspectives on waste management in 
Zimbabwean radiography departments. 

METHODS

This study utilised a quantitative cross-sectional design to 
assess the perspectives of Zimbabwean student radiogra-
phers on waste management practices in radiography de-
partments. The study adhered to the STROBE (Strengthen-
ing the Reporting of Observational Studies in Epidemiology) 
guidelines for reporting cross-sectional studies to ensure 
transparency and rigor in the research process.[27] The par-
ticipants were student radiographers enrolled at a selected 
tertiary institution in Harare, Zimbabwe. The institution nor-
mally admits roughly[25] students per year for the 4-year BSc 
degree in diagnostic and therapeutic radiography, creating 
a total student population of 101. The students commence 
their clinical placements in the radiography department 
during their first year. All the students were eligible to par-
ticipate in the study. The inclusion criteria included being a 
current student radiographer at the institution and willing-
ness to participate in the study. Participants were recruited 
through consecutive sampling until the required sample 
size was reached. Consecutive sampling involves selecting 
participants who meet the inclusion criteria as they present 
themselves in a sequential order.[28]

Data collection was conducted through a paper and pencil 
self-administered questionnaire. The questions in the ques-
tionnaire were formulated by the researchers, based on 
established literature and current issues concerning waste 
management in the field of radiography.[2,5,8,20] The research 
instrument underwent peer review by a separate group 
of radiography academics. The questionnaire consisted of 
closed-ended questions designed to assess the participants’ 
perspectives on waste management practices in radiogra-
phy departments. Open-ended section was included in the 
research tool. The latter was pre-tested with a small group 
of student radiographers (n=8) from another institution to 
ensure clarity and relevance of the questions. Minor chang-
es were made regarding the readability of the questions. 
Quantitative data collected through the questionnaire were 
analysed using descriptive statistics to summarise the par-
ticipants’ responses. Frequencies and percentages were 
calculated for each question to provide an overview of the 
participants’ perspectives on waste management practices 
in radiography departments. 

Data analysis was conducted using Stata 13.[29] To ensure 
the quality and reliability of the data, measures were taken 
to minimise bias and errors during data collection and anal-
ysis. The questionnaire was carefully designed to capture 
relevant information on waste management practices, and 
data collection procedures were standardised to maintain 
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consistency across participants. Data entry and analysis 
were conducted by trained researchers to minimise errors 
and ensure accuracy in the findings.

The study was conducted according to the Declaration of 
Helsinki.[30] Ethical approval for the study was obtained 
from the School of Allied Health Sciences Ethics Commit-
tee (Ref: AHSEC/02/2024). Participants were provided with 
information about the study objectives, procedures, and 
their rights as research participants. Informed consent was 
obtained from all participants before they completed the 
questionnaire. Participation in the study was voluntary, 
and participants had the right to withdraw at any time with-
out consequences.

RESULTS

• Demographics

Out of a possible 101, a total of 92 students took part in 
the survey. The mean (SD) age was 22.09 (1.94) years. More 
than half of the participants (52.17%) were females. The 

majority of participants (n=69/75%) were diagnostic radiog-
raphy students; therapy students (n=23/25%). These demo-
graphic findings are presented in Table 1.

• Waste management practices

Familiarity with waste management practices in the radiog-
raphy department was high in this cohort of student partic-
ipants: 67.03% reported that they were somewhat familiar 
with the topic; 13.19% were very familiar with this topic. All 
participants (100%) believed that waste management is an 
important aspect of sustainability in radiography. However, 
more than half (55.43%) were not aware of the guidelines 
and protocols for waste segregation and disposal in the ra-
diography department. This could be due to the intermit-
tent availing of training updates on waste management in 
radiography departments; only 13.19% reported that they 
frequently receive training or updates. These findings are 
presented in Table 2. 

• Personal improvement

More than half of the participants (56.04%) confirmed that 

Table 1. Demographic variables

Variable Categories Frequency (%)

Gender Male
Female

44 (47.83)
48 (52.17)

Study programme Diagnostic radiography
Therapy radiography

69 (75)
23 (25)

Study year

First year
Second year
Third year
Fourth year

29 (31.52)
16 (17.39)
26 (28.26)
21 (22.83)

Table 2. Waste management practices

Variable Categories Frequency (%)

Familiarity with waste management practices in the radiogra-
phy department

Not at all familiar
Somewhat familiar
Very familiar

18 (19.78)
61 (67.03)
12 (13.19)

Believe that waste management is an important aspect of 
sustainability in radiography

Yes
No

92 (100)
0 (0)

Effectiveness of the radiography department in managing 
different types of waste

Very effective
Somewhat effective
Not effective

25 (27.47)
59 (64.84)

7 (7.69)

Aware of the guidelines and protocols for waste segregation 
and disposal in the radiography department

Yes
No

41 (44.57)
51 (55.43)

Frequency of receiving training or updates on waste manage-
ment in the radiography department

Frequently
Occasionally
Rarely
Never

12 (13.19)
24 (26.37)
36 (39.56)
19 (20.88)

Are there opportunities for improvement in waste manage-
ment practices in the radiography department?

Yes
No

85 (93.41)
6 (6.59)
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they had actively participated in waste management activi-
ties in their respective radiography departments. The most 
common activity was segregating waste into different cate-
gories (44.44%). Over a third (36.26%) were involved in or-
ganising clean-up events to remove litter and waste from 
the radiography department; 36.26% also reported being 
involved in recycling programs for items such as paper, 
plastics, and cardboard. Figure 1 presents these findings. 

• Barriers encountered when trying to engage in waste 
management practices

Lack of awareness or education about the importance of 
waste management in the radiography department was 
the most common barrier identified by the participants 
(82.95%). The second common barrier (73.86%) was limit-
ed access to proper waste disposal facilities or resources . 
Other notable barriers identified include inadequate train-
ing or knowledge about how to properly segregate and dis-
pose of different types of waste (62.92%); time constraints 
and competing priorities that make it difficult to prioritise 

waste management (62.92%). These findings are presented 
in Figure 2.

• Sustainability and education

The majority of participants (95.35%) believed that incorpo-
rating waste management and sustainability topics in the 
radiography curriculum was important. However, more 
than half (54.02%) bemoaned the absence of formal edu-
cation on waste management and sustainability practices 
throughout the radiography academic programme. This 
lack of formal education on sustainable waste management 
practices has a resultant effect on the confidence of radi-
ography students to apply sustainable waste management 
practices in their future career as a radiographer: 32.18% 
reported that they will be very confident in applying sus-
tainable waste management practices. These findings are 
presented in Table 3.

One issue pointed out by many of the participants in the 
open section was ‘there is a need to incorporate waste man-
agement in an already existing module’. This implies that 

Figure 1. Waste management activities students participate in.
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currently there is nothing within the radiography curricu-
lum that focuses on waste management. It would be ben-
eficial therefore if educators can find a way to include this 
important piece of sustainability in education.

DISCUSSION

This study aimed to assess the perspectives of student radi-
ographers at a prominent tertiary institution in Zimbabwe 
regarding waste management practices in radiography de-
partments. The results presented on waste management 
practices in the radiography department shed light on the 
current state of awareness, activities, barriers, and educa-

Figure 2. Barriers encountered by students in waste management practices.

Table 3. Sustainability and education

Item Categories Frequency (%)

Believes that incorporating waste management and sustaina-
bility topics in the radiography curriculum is important

Yes
No

82 (95.35)
4 (4.65)

Received formal education or training on waste management 
and sustainability practices during the radiography academic 
programme

Yes
No

40 (45.98)
47 (54.02)

Confidence in ability to apply sustainable waste management 
practices in future career radiographer

Very confident
Somewhat confident
Not confident at all

28 (32.18)
41 (47.13)
18 (20.69)

tional needs among student radiographers. Equipping stu-
dent radiographers with knowledge of waste management 
practices is critical for maintaining patient safety, environ-
mental sustainability, regulatory compliance, resource ef-
ficiency, professional ethics, and public trust in healthcare 
facilities.[6,23,24,25]

A significant number of the participants reported being 
somewhat familiar with waste management practices, yet 
a concerning percentage were not aware of guidelines and 
protocols for waste segregation and disposal. This finding 
is in keeping with a Brazilian study that included healthcare 
students, namely, that the participants had a lack of knowl-
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edge of the waste management protocols and guidelines, as 
evidenced by incorrectly using the waste segregation bins.
[20] Student radiographers are crucial in shaping waste man-
agement practices in radiography, contributing to a greener 
future. They should be aware of waste management prin-
ciples to maintain a safe work environment, reduce health 
risks, and contribute to sustainability. This knowledge also 
aligns with SDGs, the Basel Convention, the Zimbabwean 
Constitution, and regulations, promoting sustainable de-
velopment and global citizenship.[24,31,32] Therefore, radiog-
raphy students’ lack of awareness of guidelines and proto-
cols suggests a potential gap in training and updates, which 
could hinder effective waste management practices in the 
department. It was, however, reassuring to note that all the 
participants in our study recognised waste management as 
crucial for sustainability in radiography. Nonetheless, the 
disconnect between this recognition and the lack of aware-
ness of proper waste-handling practices highlights an op-
portunity for improvement in training and education.

The active participation of over half of the student partici-
pants in waste management activities in this study is com-
mendable. Segregating waste, organising clean-up events, 
and engaging in recycling programmes are positive steps 
toward promoting sustainable practices within the radi-
ography department.[2] The above mentioned participants 
participation in the waste management activities may be 
attributed to the mandatory monthly clean-up campaigns 
in Zimbabwe, which are spearheaded by the government. 
These campaigns aim to promote cleanliness and envi-
ronmental stewardship by mobilising organisations from 
various sectors, including academic and healthcare institu-
tions, to engage in clean-up efforts on the first Friday of 
every month.[33,34]

The participants were actively involved in waste manage-
ment. They did however identify barriers, such as lack of 
awareness, limited access to disposal facilities, inadequate 
training, and time constraints. The findings are in harmo-
ny with what has been reported in the literature. For ex-
ample, a systematic review of waste management barriers 
in hospitals in developing countries identified three main 
barriers: cost, lack of employee awareness regarding waste 
separation, and absence of an autoclave.[35] Such findings 
highlight the challenges that must be addressed to improve 
waste management efforts effectively. This in part may also 
highlight the need for academic reforms in the radiography 
curriculum to increase knowledge on these issues.[16] The 
high percentage of participants advocating for the inclusion 
of waste management and sustainability topics in the radi-
ography curriculum reflects a strong awareness of the im-
portance of these issues. The lack of formal education on 
these practices, however, raises concerns about the prepar-
edness of future radiographers to implement sustainable 
waste management practices confidently.

RECOMMENDATIONS FOR IMPROVEMENT

1. Improve training: regular and comprehensive train-
ing on waste management standards, protocols, and 
guidelines can help students bridge knowledge gaps.

2. Improving infrastructure: access to appropriate waste 
disposal facilities and resources is crucial for sustaina-
ble waste management practices.

3. Enriching the radiography curriculum with waste man-
agement themes can help students develop sustaina-
ble behaviours or attitudes.

4. Community engagement: collaborating on clean-up 
events and recycling programmes promotes a sustain-
able culture within the radiography department.

Addressing the identified areas for improvement, cultivat-
ing a culture of sustainability, and providing proper train-
ing and instruction are all critical steps toward improving 
waste management practices in the radiography depart-
ment. By equipping students with the appropriate tools 
and knowledge, the department can contribute significant-
ly to environmental conservation and sustainable health-
care practices.[16]

LIMITATIONS

This study gathered information from one tertiary institu-
tion in Zimbabwe, hence the findings may not be generalisa-
ble to all student radiographers in the country. Consecutive 
sampling may introduce selection bias, and the self-report-
ed nature of the data may be subject to social desirability 
bias. Additionally, the cross-sectional design of the study 
limited the ability to establish causal relationships between 
variables. This calls for a longitudinal study to investigate 
the long-term impact of waste management training and 
instruction on the behaviour and attitudes of student radi-
ographers toward sustainable practices, tracking changes 
over time.

CONCLUSION

The perspectives of student radiographers in a Zimbabwe-
an tertiary institution on waste management practices in 
radiography departments were evaluated. The importance 
of knowledge on waste management for patient safety, en-
vironmental sustainability, regulatory compliance, resource 
efficiency, professional ethics, and public trust in healthcare 
facilities was highlighted. Although some participants re-
ported some familiarity with waste management practices, 
a significant percentage lacked awareness of waste segre-
gation and disposal guidelines. Over half of the participants 
actively participated in waste management activities. Barri-
ers like lack of awareness, limited access to disposal facili-
ties, inadequate training, and time constraints need to be 
addressed. Recommendations include improving training, 
and infrastructure, enriching the radiography curriculum 
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with waste management themes, and engaging in commu-
nity outreach activities.

CONFLICT OF INTEREST 

Authors declare no conflict of interest 

FUNDING

No funding was received for this study

CONTRIBUTION OF AUTHORS

BC (Harare Institute of Technology) was the main research-
er; L-sM (Royal Papworth Hospital) was responsible for data 
analysis and presentation of the results; and ADS (Assam 
Down Town University) assisted with literature review and 
conceptualised the research idea. BC and L-sM drafted the 
manuscript, and ADS provided critical comments and rec-
ommendations.

ACKNOWLEDGEMENTS

We would like to offer our heartfelt appreciation to all stu-
dents who took part in this study. Your willingness to share 
your time and expertise has been extremely beneficial to 
our research. Thank you for your passion and commitment 
to enhancing knowledge in this profession. Your coopera-
tion is much appreciated.

DISCLAIMER

The views and opinions expressed in the article are those of 
the authors and do not necessarily reflect the views of the 
publisher and editorial board.

REFERENCES
1. WHO. Health-care waste. WHO. 2024 [cited 2024 Jul 8]. 

Available from: https://www.who.int/news-room/fact-sheets/
detail/health-care-waste

2. Ohene-botwe B, Amedu C, Antwi WK, Abdul-razak W, Kyei 
KA, Arkoh S, et al. Radiography promoting sustainability 
activities in clinical radiography practice and education in 
resource-limited countries: a discussion paper. Radiography. 
2024; 30: 56-61. 

3. Valentin J. IRCP Publication 77. Stockholm: Pergamon; 1997. 
p. 1-29. 

4. Woolen SA, Kim CJ, Hernandez AM, Becker A, Martin AJ, 
Kuoy E, et al. Radiology environmental impact: what is known 
and how can we improve? Acad Radiol. 2023; 30(4): 625-30. 

5. Madhavan A, Sudhakar S, Belasubramani S. Radiographic 
waste management – an overlooked necessity. World J 
Pharm Res. 2015; 4(9): 2050-8. 

6. Nwachukwu N., Orji F., Ugbogu O. Healthcare waste man-
agement – public health benefits, and the need for effective 
environmental regulatory surveillance in Federal Republic of 
Nigeria. Current Topics in Public Health. 2024. p. 1-33. 

7. Wafula ST, Musiime J, Oporia F. Health care waste manage-
ment among health workers and associated factors in primary 

health care facilities in Kampala City, Uganda: a cross-sectional 
study. BMC Public Health. 2019; 19(203): 1-10. 

8. Anudjo MNK, Vitale C, Elshami W, Hancock A, Adeleke S, 
Franklin JM, et al. Considerations for environmental sustainabil-
ity in clinical radiology and radiotherapy practice: a systematic 
literature review and recommendations for a greener practice. 
Radiography. 2023; 29(6): 1077-92. 

9. WHO. Preparation of National Health-Care Waste Management 
Plans in Sub-Saharan Countries Guidance Manual. Geneva: 
WHO; 2005. p. 1-88. 

10. Shum PL, Kok HK, Maingard J, Zhou K, Damme V Van, Barras 
CD, et al. Sustainability in interventional radiology: are we doing 
enough to save the environment? CVIR Endovasc. 2022; 5(60): 
1-13. 

11. Chua ALB, Amin R, Zhang J, Thiel CL, Gross JS. The environ-
mental impact of interventional radiology: an evaluation of 
greenhouse gas emissions from an academic interventional 
radiology practice. J Vasc Interv Radiol. 2021; 32(6): 907-915.e3. 

12. Sidi M, Nwobi C, Dambatta AH. An investigation into the radio-
logical waste management of selected centers in Kano Metropo-
lis , Nigeria. West African J Radiol. 2017; 24: 20-4. 

13. International Committee of the Red Cross. Medical Waste Man-
agement. Geneva: ICRC; 2011. p. 1-164. 

14. Leonard C., Chunga C., Nkaama J., Banda K, Mibenge C, Chal-
we V, et al. Knowledge, attitudes, and practices of health care 
waste mangement among Zabian health workers. PLOS Glob 
Public Heal. 2022; 2(6): 1-14. 

15. Hakim S., Mohsen A, Bakr I. Knowledge , attitudes and practices 
of health-care personnel towards waste disposal management 
at Ain Shams University Hospitals , Cairo. East Mediterr Heal J. 
2014; 20(5): 347-54. 

16. Chinene B, Mudadi L, Mushosho EY. Radiography sustainability 
in radiography education: a case study of a tertiary institution in 
Zimbabwe. Radiography. 2024; 30: 23-9. 

17. Ramodipa T, Engelbrecht K, Mokgobu I, Mmereki D. Status of 
health care waste management plans and practices in public 
health care facilities in Gauteng Province , South Africa. BMC 
Public Health. 2023; 1-12. 

18. Lattanzio S, Stefanizzi P, D’ambrosio M, Cuscianna E, Riformato 
G, Migliore G, et al. Waste management and perspectives of a 
green hospital - a sytematic narrative review. Int J Environ Res 
Public Health. 2022; 19(15812): 1-9. 

19. Rosser JI, Lavery OX, Christofferson RC, Nasoro J, Mutuku FM, 
Labeaud AD. Top 5 things health professions students should 
know about ecology and waste management. AMA J Ethics. 
2024; 26(2): 132-41. 

20. Diaz S, Gonçalves S, Soares A, Camponogara S, Saldanha S, 
Menegat RP, et al. Waste management: a descriptive-explorato-
ry study in the emergency room of a teaching hospital. Online 
Brazil J Nurs. 2013; 12(4): 964-74. 

21. Soares AL, Buttigieg SC, Couto JG, Bak B, Mcfadden S, Hughes 
C, et al. An evaluation of knowledge of circular economy among 
therapeutic radiographers/radiation therapists (TR/RTTs): results 
of a European survey to inform curriculum design. Radiography. 
2023; 29: 274-83. 

22. Towards an EU strategy for enhancing green skills and compe-
tences for all (own-initiative opinion). EESC. [cited 2024 May 22]. 
Available from: https://www.eesc.europa.eu/en/our-work/opin-
ions-information-reports/opinions/towards-eu-strategy-enhanc-
ing-green-skills-and-competences-all-own-initiative-opinion

23. Divison UNS. SDG Indicators — SDG Indicators. Statista. 2024 
[cited 2024 Jan 26]. Available from: https://unstats.un.org/sdgs/
metadata/

24. Zimbabwe Ministry of Justice and Parliamentary Affairs. Zimba-
bwe Constitution. Zimbabwe; 2017 p. 1-184. 



THE SOUTH AFRICAN RADIOGRAPHERNOVEMBER 2024  |  Volume 62 Number 2

21www.sorsa.org.za

25. Government of Zimbabwe. Zimbabwe’s National Climate 
Change Response Strategy. Harare; 2013. 

26. Bento DG, Costa R, Homem J, Klock P, Infantil H, Gusmão J De, 
et al. Waste Management of healthcare services from the per-
spective of nursing professionals. Texto Context Enferm. 2017; 
26(1): e6680015. 

27. STROBE. STROBE Statement—Checklist of items that should be 
included in reports. STROBE. 2023. Available from: http://files.
figshare.com/422353/Checklist_S1.doc

28. Polit FD, Beck TC. Nursing research. Principles and methods. 7th 
ed. Philadelphia: Lippincott Williams and Wilkins; 2014. 746 p. 

29. StataCorp. Stata Statistical Software: Release 13. Texas, TX: 
StataCorp LLC; 2013. Available from: https://www.stata.com/
support/faqs/resources/citing-software-documentation-faqs/

30. WMA. WMA Declaration of Helsinki – Ethical Principles for 
Medical Research Involving Human Subjects – WMA – The World 
Medical Association. The World Medical Association, Inc. 2018 
[cited 2020 Apr 1]. Available from: https://www.wma.net/poli-
cies-post/wma-declaration-of-helsinki-ethical-principles-for-med-
ical-research-involving-human-subjects/

31. United Nations. The Sustainable Development Goals Report 
2019. United Nations Publ issued by Dep Econ Soc Aff. 2019; 
10: 1-64. 

32. World Health Organisation (WHO). Environmentally sustainable 
health systems: A strategic document. Geneva: WHO; 2017. p. 
1-17. 

33. EMA. Clean-up Programme – Environmental Management 
Agency (EMA). EMA. 2024 [cited 2024 Jul 1]. Available from: 
https://ema.co.zw/cleanup-registration/

34. ZIM.GO.ZW. President ED declares National Clean-Up Day. ZIM.
GO.ZW. 2024 [cited 2024 Jul 1]. Available from: https://www.
zim.gov.zw/index.php/en/news-room/latest-news/354-president-
ed-declares-national-clean-up-day

35. Delmonico. Waste management barriers in developing country 
hospitals: case study and AHP analysis. Waste Manag Res. 2017; 
36(1): 48-58. 


