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ABSTRACT

Objective: To evaluate the effectiveness of an environmental safety measures educational program on nurses’
knowledge and practices in hemodialysis units.

Study Design: A quantitative, quasi-experimental study

Place and Duration of Study: This study was conducted at the Adult Health Nursing, University of Babylon,
College of Nursing, Irag from 8™ January 2024 to 18™ June 2025.

Methods: A quantitative, quasi-experimental study was conducted at Adult Health Nursing, University of Babylon,
College of Nursing, Irag. A total of 100 nurses from hemodialysis units was selected and divided equally into
control and interventional groups.

Results: Unsatisfied levels of knowledge and practices in both groups during the pre-test. However, the
interventional group showed significant improvement in knowledge and practices in both post-tests.

Conclusion: The educational program proved its effectiveness to improve nurses’ knowledge and practices toward
environmental safety measures in hemodialysis units. Ongoing training and mentorship at the unit levels were

recommended.
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INTRODUCTION

Environmental safety encompasses the physical layout,
waste disposal, and emergency preparedness. Proper
spacing, adequate ventilation, and ergonomic designs
reduce cross-contamination and occupational hazards.
Effective waste management systems protect staff and
patients from infectious agents.!

Maintaining humidity at 55-60% prevents the growth of
microorganisms, reducing infection risk.2 The dialysis
area should be 70°F-72°F (21.11°C-22.22°C).
Adequate temperature control insure patient comfort
environment and minimize risks like hypothermia or
overheating.® Proper lighting is crucial for visibility and
preventing errors.
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Sufficient lighting in treatment areas and corridorsis
essential.* Ventilation systems must ensure sufficient air
exchange to remove airborne contaminants.®

The World Health Organization (WHQO) recommends
hospital noise levels not exceed 35 dB during the day
and 30 dB at night. though actual levels are around 72
dB during the day and 60 dB at night.> Thenoise range
in HD unit ranges from 48.40 to 72 dB.5 Therefore,
controlling noise sources is vital, raising awareness and
education of nurses, doctors, and other staff is the most
effective way to change behavior.”

METHODS

This quantitative quasi-experimental was conducted at
in hemodialysis centers at Imam Al-Hussein Medical
City and Imam Al-Hassan Al-Mujtaba Teaching
Hospital in Karbala from 8" January 2024 to 18™ June
2025 vide letter No. 57 dated 17" December 2024.
Nurses who met inclusion criteria provided written
informed consent after the study's purpose and data
confidentiality were explained. A non-probability
purposive sample of 100 nurses was selected and
randomly divided into two equal groups (control and
interventional) using the lotto method. All hemodialysis
nurses with one year or more of experience, scoring less
than 60% in the pre-test, and with patient’s direct
contact (care provider) were included. Needs
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assessment was conducted using a 14-question
questionnaire for 30-45-minute educational program
was then developed based on WHO guidelines. A
special questionnaire and checklist were used, the
questionnaire adapted from Wadi RJ 2022 after
obtaining permission via email®, included four parts:
Demographical characteristic (6 items), clinical
workplace data (3 items), and nurses’ knowledge about
environmental safety measures (9 items).

Facility availability and policies, nurses practices were
evaluated using an Observational Checklist adopted
from the CDC®, it was observed three times and
included dialysis station routine disinfection checklist
includes: before beginning routine disinfection (6
items), and after patient has left station (7 items) and
sharp disposable checklist (6 items).

For the questionnaire, a correct answer scored (2) and
an incorrect (1). Levels were defined as: Poor (>1.5),
Fair (=1.5), Good (<1.5). For the practice checklist,
observations were scored: Always (3), Sometimes (2),
Never (1). Levels were: Poor if the mean (1-1.6), Fair
(1.7-2.39), Good (2.4-3). Content validity of the
instruments was assessed by a panel of 9 faculty
members with at least 15 years of experience. A pre-test
was given to all participants. The control group took
post-tests after two and four weeks. The interventional
group received the educational program in sessions of
4-6 nurses, followed by post-tests at the same intervals.
Data were analyzed using SPSS-26. T-test and Pearson
Chi-square were used to assess homogeneity at
baseline. Significance levels were set at P<0.05.

RESULTS

There was no significant difference in age (p=0.162) or
sex (p=0.134). Both groups had identical gender ratios.
There was no significant difference in marital status
(p=0.160) or residency (p=0.069). A significant

Table No. 1: Demographical Characteristics (n=50)

difference was found in educational qualifications
(p=0.036), with the control group having a higher
percentage of bachelor’s degree holders (68% vs. 52%)
and the interventional group having more diploma
holders (44% vs. 22%) [Table 1].

Table 2 showed a statistically significant difference in
years of experience (p=0.023), though the majority in
both groups had 1-5 years of experience (88%
interventional, 78% control). No significant difference
was found in working shifts (p=0.690). A near-
significant difference was noted in prior participation in
safety courses (p=0.028), with more in the control
group (78%) having attended courses than the
interventional group (64%). The number of courses
attended did not differ significantly (p=0.639).

The significant positive change in the knowledge scores
of the interventional group over time. For example,
knowledge on distinguishing surface disinfection from
physical cleaning improved from a mean of 1.30 in the
pre-test to 1.68 in post-test 2. Similarly, knowledge on
proper lighting, temperature, and humidity increased,
with post-test 2 means ranging from 1.70 to 1.80. The
control group, however, showed minimal or no
improvement. This emphasizes the educational
program's effectiveness (Table 3).

The interventional group showed a continuous increase
in mean scores across all items related to pre-
disinfection procedures, indicating improved
compliance. Significant gains were seen in disposal
practices, contamination checks, glove removal, and
hand hygiene. In contrast, the control group had slight
and mostly insignificant changes. The educational
intervention positively influenced the promotion of
adequate disinfection practices in the interventional
group (Table 4). The checklist for disinfection after a
patient has left was not applicable, as this task was
handled by a services company, not nurses.

- Control group Interventional group
Characteristics No. % No. % P value
22-26 26 52.0 14 28.0
27-31 8 16.0 21 42.0
Age (years) 32-36 7 14.0 7 14.0 0.162
37-41 5 10.0 6 12.0
42-46 4 8.0 3 6.0
Female 17 34.0 17 34.0
Gender Male 33 66.0 33 66.0 0.134
. Single 20 40.0 31 62.0
Marital status Married 30 | 600 19 38.0 0.160
Secondary Nursing 4 80 5 40
School
Educational Qualifications | Diploma 11 22.0 22 44.0 0.036
Bachelor 34 68.0 26 52.0
Postgraduate 1 2.0 100.0
. Rural 12 24.0 13 26.0
Residence Urban 38 76.0 37 74.0 0.69
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Table No. 2: Employment Characteristics (n=50)

. Control group Interventional group
Clinical workplace No. % No. % P value
. - L 1-5 39 78.0 44 88.0
(P;g;cr)g)of working in hemodialysis unit 610 7 12.0 5 12.0 0.023
11-15 4 8.0
. . Morning 23 54.0 22 44.0
Working Shift Evening 27 | 46.0 28 56.0 0.693
A tendency of special courses related to | Yes 11 22.0 18 36.0 0.028
safety measure No 39 78.0 32 64.0 '
No there 11 22.0 18 36.0
The number of courses 1-3 30 60.0 25 50.0 0.639
4-6 9 18.0 7 14.0
Table No. 3: Nurses’ knowledge toward environmental safety
Control Group Interventional Group
Pre-test Post-test 1 Post-test 2 P value Pre-test Post-test 1 Post-test 2 P value
1.40+0.49 1.42+0.49 1.38+0.49 1.30+0.46 1.5840.49 1.68+0.47
1.58+0.49 1.42+0.49 1.42+0.49 1.34+0.47 1.5240.50 1.80+0.40
1.00£.0.0 1.0040.0 1.08+0.27 1.34+0.47 1.3840.49 1.74+0.44
1.54+0.50 1.66+0.47 1.62+0.48 1.44+0.51 1.7040.46 1.80+0.43
1.2840.54 1.16+0.37 1.18+0.38 0.243 1.4040.49 1.5840.49 1.70+0.46 0.095
1.38+0.49 1.36+0.45 1.3240.47 1.56+0.50 1.44+0.50 1.74+0.44
1.38+0.49 1.30+0.46 1.26+0.44 1.54+0.53 1.6240.49 1.94+0.24
1.42+0.49 1.7440.44 1.64+0.48 1.58+0.49 1.7240.45 1.80+0.40
1.02+0.14 1.04+0.19 1.04+0.19 1.54+0.53 1.84+0.37 1.94+0.24
Table No. 4: Nurses’ practices: before routine disinfection
Control Group Interventional Group
Pre-test Post-test 1 | Post-test2 | P value Pre-test Post-test 1 | Post-test2 | P value
2.20+0.99 2.92+0.39 2.28+0.97 1.84+0.99 2.60+0.80 2.60+0.80
2.18+0.98 2.76+0.55 2.42+0.88 1.84+0.99 2.60+0.80 2.60+0.80
1.12+0.35 1.12+0.38 1.14+0.35 0.028 1.08+0.39 2.36+0.85 2.36+0.85 0116
2.02+0.97 2.84+0.37 2.22+0.92 ' 1.82+0.98 2.60+0.80 2.60+0.80 '
1.54+0.70 1.52+0.61 1.84+0.79 1.36+0.72 2.48+0.81 2.48+0.81
1.28+0.45 1.30+0.46 1.28+0.45 1.10+0.36 2.32+0.79 2.32+0.79
Table No. 5: Nurses’ practices: sharps disposal
Control Group Interventional Group
Pre-test Post-test 1 | Post-test2 | P value Pre-test Post-test 1 | Post-test2 | P value
1.58+0.64 2.92+0.27 2.16+0.97 2.06+0.99 2.32+0.95 2.80+0.60
1.00£0.0 1.00£0.0 1.00£0.0 1.00£0.0 1.98+0.82 2.34+0.65
1.58+0.64 2.98+0.14 2.14+0.99 0.242 2.02+1.0 2.32+0.97 2.96+0.28 0.038
1.92+0.75 1.92+0.72 1.70£0.81 ' 1.58+0.64 2.32+0.95 2.80+060. '
1.56+0.73 1.46+0.67 1.56+0.78 1.24+0.47 2.24+0.91 2.62+0.66
1.2040.57 1.20+0.60 1.08+0.39 1.42+0.70 2.32+0.95 2.80+0.60
Table No. 6: Comparison of Post-Test Knowledge and Practices
Responses of sample Control Group Level Interventional Group Level P Significance
Post-test 1| Post-test 2 Post-test 1| Post-test 2 value
Nurses'  knowledge
toward 1.34+.381 | 1.32+.415 | Poor | 1.50+.474 | 1.79+.390 | Good | 0.013 | Significance
environmental safety
at hemodialysis units

Knowledge: Poor level <1.5

Fair level = 1.5

Good level >1.5
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Table No.7: Comparison of Post-Test Results Between the Control and Interventional Groups Regarding

Nurses' practices

Control Group
Post-test
2

Responses of sample Level

Post-test 1

Interventional Group

Post-test | Post-test | Level Significance

1 9 value

Nurses' practices
toward before
beginning  routine
disinfection of the
dialysis station: at

hemodialysis units

2.07+.463 | 1.86+.730 | Fair

2.49+.813 | 2.79+.409 | Good

0.032 | Significance

Nurses' practices
toward sharp
disposable at
hemodialysis units

1.91+.403 | 1.60+.660 | Poor

2.25+.927 | 2.72+.571 | Good

Knowledge: Poor level <1.5

Table 5 shows the interventional group's improvement
in sharp material disposal. Mean scores for immediately
placing sharps in containers increased from 2.06 (pre-
test) to 2.80 (post-test 2). The control group's scores
remained lower and inconsistent. A significant deficit
was noted in both groups regarding the placement of
sharps containers close to the point of use, with the
control group showing no change (mean = 1.00).
Overall, the interventional group exhibited improved
compliance compared to the control group.

Table 6 reveals a significant improvement in the
interventional group's knowledge compared to the
control group (P=0.013). The control group consistently
demonstrated "poor" knowledge (mean =~ 1.32-1.34),
while the interventional group achieved "good"
knowledge levels (mean = 1.59-1.79).

Table 7 clear improvement in the interventional group's
practices, the control group remained at "poor" to "fair"
levels for disinfection and sharps disposal, while the
interventional group reached "good" practice levels in
both post-tests, with a significant difference noted for
pre-disinfection practices (P = 0.032).

DISCUSSION

The demographic profile of the participants is similar to
previous studies in similar settings. The age
distribution with most nurses being young, aligns with
findings by Mahmood and Khudur.*® Younger nurses
may be more adaptable to new knowledge, which is a
factor in evaluating educational programs.

The sex distribution (66% male) differs from some
other in Egypt and Arab nations where nursing is
female-dominated®!, suggesting educational materials
should be gender-neutral.

A significant difference was found in educational levels
(p= .036), with more bachelor's degree holders in the
control group. This disparity is in line with regional and
international research-based results. Such as study by
Abdelsatir.> This suggests that training programs
should consider participants' educational backgrounds.

Fair level = 1.

Good level >1.5

Most participants were from urban areas, which could
influence access to professional development
opportunities compared to nurses in rural areas.

There was a significant difference in work experience
(p=0.023), with most nurses having 1-5 years of
experience. Novice nurses often show greater
improvement after structured training programs, as
demonstrated by Singh et al.*® Although not statistically
significant, working shifts can influence training
outcomes, as morning shifts may offer more learning
opportunities.'4

The fact that many nurses in both groups had
previously attended safety courses suggests a desire for
professional development, which impacts baseline
knowledge. This result was guaranteed by the study of
Aldawaha et al.*®

In the interventional and control groups, 50% and 60%
respectively completed one to three courses. Although
statistically insignificant (p= .639). This can have an
influence on the practice and knowledge retention.
Similar to the current literature Eltib et al*® which found
that recurrent training supports safety standards and
enhances long-term adherence.

An educational study significantly improved the
interventional group's knowledge of environmental
safety.  Participants better understood  surface
disinfection, lighting, noise control, and patient station
spatial needs. These results support that educational
programs boost knowledge and compliance with safety
protocols'’, and that environmental design awareness is
vital for quality of care.'8

The improvement in the environmental knowledge of
the interventional group due to effective lighting and
noise control corresponds to the findings by Koon.?® In
addition Himmelfarb et al®® support the study findings,
by emphasized that sufficient spatial planning of
dialysis units is essential to avoid cross-contamination
and provide safe care delivery.

The control group showed no improvement, supporting
the need to reinforce safety education. This aligns with
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existing research that emphasizes continuous
professional learning to improve healthcare and patient
safety, specifically in hemodialysis units.?

The findings also prove positive changes in routine
disinfection and sharps disposal practices for the
interventional group. These findings are supported by
the recent literature that outlines the significant role of
structured educational program to improve the infection
control and safety competencies.?? Additionally, the
findings align with recent study results showing that
trained nurses better follow safe sharp disposal in
hemodialysis.??

The progressive improvement in mean scores for
practices like hand hygiene and proper sharps handling
demonstrates greater adherence to safety protocols post-
intervention. These results align with recent literature
showing that specific training enhances nurses' safety
competencies in dialysis units.?*

The greater post-test scores in the interventional group
in all safety practices validate the success of the
program in improving compliance, which are consistent
with previous studies that note that well-structured
training increases nurse safety compliance.?®

The study recommended implementing regular, targeted
safety training for novice nurses using interactive
methods, and advanced workshops for experienced
nurses.

CONCLUSION

Most participants were young, male, urban residents
with less than ten years of experience. At pre-test, both
groups showed unsatisfied levels of knowledge and
practices. The educational program was effective, as the
interventional group showed significant improvements
in knowledge and practices in both post-tests.

Author’s Contribution:

Concept & Design or | Shady Shafeek Anees

acquisition of analysis or
interpretation of data:

Dowarah, Sahar Adham
Ali

Drafting or  Revising
Critically:

Shady Shafeek Anees
Dowarah, Sahar Adham

Ali

Final Approval of version: | All the above authors

Agreement to accountable | All the above authors

for all aspects of work:

Conflict of Interest: The study has no conflict of
interest to declare by any author.

Source of Funding: None
Ethical Approval: No.57 Dated 17.12.2024

REFERENCES

1. Arias-Guillén M, Martinez Cadenas R, Gomez
M, Martin Vaquero N, Pereda G, Audije-Gil J, et
al. Environmental challenges in hemodialysis:

10.

11.

12.

13.

14.

Exploring the road to sustainability. Nefrologia
(Engl Ed) 2024;44(6):784-95.

Centre for Disease and Control. Guidelines for
environmental infection control in health-care
facilities. Recommendations of CDC and the
Healthcare Infection Control Practices Advisory
Committee (HICPAC). 2019; 1-42.

Area DR. Setting up of hemodialysis unit. Indian
J Nephrol 2020; 30(Suppl 1): S1-5.

Luyckx VA, et al. Providing environmentally
sustainable nephrology care: focus in low-and
middle-income countries. Kidney Int 2024;
105(2): 259-68.

Fortes J. Assessing nurses’ knowledge of noise
in the intensive care unit: An Educational
Intervention Project 2021; 43-56.

Ok E, et al. Noise levels in the dialysis unit and
its relationship with sleep quality and anxiety in
patients receiving HD: A pilot study. Therap
Apheresis Dialysis 2022;26(2): 425-33.

Ceylan H, Sahin CK. Effects of face-to-face
education on reduction noise in hemodialysis
units: a quasi-experimental study. Med J
Slleyman Demirel Univ 2024; 31(2): 167-78.
Wadi RJ. Nurses knowledge regarding safety
measures at critical care units in al-Hilla
Teaching Hospitals, in Department of Medical
Surgical Nursing. Univesity of Babylon. Int J
Health Sci 2022; 10:19-23.

Centre for Disease Control. Dialysis safety:
resources & tools. CDC 2024;45-67.

Mahmood WA, Khudur KM. Effectiveness of an
educational program on nurses’ knowledge and
practices concerning nursing management of
patients’ with vascular access in dialysis centers
at Baghdad Teaching Hospitals. Indian J
Forensic Med Toxicol 2020;14(3): 10-15.

Osman FK, et al. The effects of educational
interventions on nurses' knowledge and practices
in Hemodialysis Unit regarding infection control
practices. Egyptian J Hosp Med 2021; 84(1):
1739-48.

Abdelsatir S. Evaluation of nurses awareness and
practice of hemodialysis access care in
Khartoum state, Sudan. Arab J Nephrol
Transplant 2013; 6(2): 119-21.

Singh S, et al. To assess the impact of training
about hospital infection control measures related
to hemodialysis services on the knowledge of
healthcare providers (HCPs) at the teaching
institution of Haryana. J Fam Med Primary Care
2023; 12(11): 2738-44.

Mohamed RE, El-Sayed NM, Alanwer HM.
Nurses' compliance with infection control
standard precautions in dialysis units. Alexandria
Sci Nursing J 2021; 23(1): 116-26.



Med. Forum, Vol. 36, No. 9

September, 2025

15.

16.

17.

18.

19.

Aldawaha AM, Ahmed HM, Mukhtar HM.
Nurse’s practice regarding use of infection
control safety measures in hemodialysis units at
Khartoum State, Sudan. Int J Res 2022;10(8):
45-50.

Eltaib FA, et al. Effect of Implementing safety
guidelines on nurses' performance and safety
parameters for adolescents & young adults
undergoing hemodialysis. Assiut Sci Nursing J
2024; 12(41): 124-36.

Mahran E, Ahmed A, Ameen N. Nursing staff's
knowledge and performance regarding infection
prevention and control measures at the
hemodialysis unit. Mansoura Nursing J 2024;
11(1): 283-93.

Karkar A. Infection control guidelines in
hemodialysis facilities. Kidney Res Clin Prac
2018; 37(1): 1.

Koon J. Staff nurses’ perception of the
hemodialysis unit as practice environment and
patients’ perception of nurse caring behaviors
and their level of satisfaction. J Health Caring
Sci 2020; 2(1): 4.

20.

21.

23.

24.

25.

Himmelfarb J. et al. The current and future
landscape of dialysis. Nat Rev Nephrol 2020;
16(10): 573-85.

Albreiki S, et al. A systematic literature review
of safety culture in hemodialysis settings. J
Multidisciplinary Healthcare 2023; 16: 1011-22.
Ibrahim SMK, Mokhtar IM, Hussein RD. Impact
of educational program on nurses' performance
regarding care of central venous catheter in
hemodialysis unit. J Health Care Res 2025; 2(1):
306-27.

Medeiros LP, et al. Knowledge of and adherence
to standard precautions in a hemodialysis unit: a
cross-sectional study. Sao Paulo Med J 2022;
140: 297-304.

Khalid H, Sarwar H, Azam S, et al. Effect of
standardized educational intervention on nurses’
knowledge and practices regarding management
of hemodialysis. J Health Wellness Comm Res
2025; 3(7): 15-9.

Portela Dos Santos O, Melly P, Hilfiker R, et al.
Effectiveness of Educational Interventions to
Increase Skills in Evidence-Based Practice
among Nurses: The EDITcare Systematic
Review. Healthcare (Basel) 2022;10(11):2204.



