Research Article

iMedPub Journals

www.imedpub.com

DOI: 10.36648/1791-809X.13.678

Nurses Practices toward Applying of
Infection Control Measures Using Notice
Checklists at Dialysis Unit

Abstract

Background: Patients on maintenance hemodialysis therapy and health care
providers at unique, complex as hemodialysis outpatient clinic are susceptible for
health care-associated infection. Nurse’s compliance to follow infection control
measures reduces transmission of infection.

Aim: The study aimed to evaluate the nurses’ practices toward applying infection
control measures at dialysis unit.

Methods and design: A cross-sectional study was applied to evaluate nurses’
performance toward application of infection control measures using national
opportunity to improve infection control in end stage renal disease (NOTICE)
checklists at dialysis unit, Beni-Suef City, Egypt.

Results: The overall nurses’ performance regarding to infection control aspect at
enrolled dialysis unit as the following, The percentage of all NOTICE checklists,
demonstrated as half of nurses had met most of steps for checklist #1c Access
of AV fistula or Graft for initiation of dialysis (55.87%) and ICE Checklist #2:
Parenteral Medication Preparation and Administration (48.13%), ICE Checklist
#3b: Access of AV Fistula* or Graft for Termination of Dialysis and Post Dialysis
Access Care (48.1%), the lowest level of performance found was ICE Checklist #1b:
Central Venous Catheter (CVC) Exit Site Care (22.8%). In addition, the 1st and 2nd
observations which notice that nurses ignore hand hygiene, and not committed to
wear clean gloves as needed.

Conclusion: Based on the finding of this study using of NOTICE assessment
checklists and highlighted to develop and follow strict infection control system at
dialysis unit focusing on nursing staff to prevent infection transmission especially
with chronic patient on maintenance hemodialysis therapy.
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Introduction

The prevalence of patients with end stage renal disease (ESRD)
on maintenance hemodialysis therapy is growing worldwide. In
Egypt, the estimated annual incidence of end stage renal disease
(ESRD)isaround 74 per million and the total prevalence of patients
on dialysis is 264 per million. The patients on maintenance
hemodialysis therapy are receiving 3 dialysis session per week;
each session duration is 4 hours. The average of dialysis session
cost depends on the health care setting for government hospitals
may range from US $16 and private sector is around US$32. Each
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Egyptian center equipped with machines, synthetic membranes,
and most of many centers using bicarbonate buffer. Defiantly,
all centers whether private or government health care setting is
under supervision of Egyptian Ministry of Health (MOH) [1-3].

Nurses play an important role at dialysis unit, they are the key
health caregivers, meanwhile responsible for applying the main
principles of infection control throughout providing all skills, and
furthermore an application of infection control measure reflects
their attitude based on powerful knowledge toward infection
control principle.



Patients on maintenance hemodialysis therapy and staff as well
are susceptible to health care- associated infection (HAIs) related
to exposure to invasive therapeutic procedures [4]. Karkar et al.
reported that the risk factors among patients on hemodialysis
therapy that may increase the occurrence of health care
associated infections are immune compromised status, invasive
hemodialysis (HD) therapy which included prolonged blood
exposure through vascular access and extracorporeal circuit,
setting of patients close to each other while receiving dialysis
session and between HD machines, frequent hospitalization
and surgery, and the most importantly non-compliance health
care provider to follow infection control measures throughout
practices [5].

World health organization (WHO), Center for Diseases Control
and Prevention (CDC) and Associated of Professionals in Infection
Control (APIC) address the best practice for infection control at
dialysis unit based on several evidence guidelines and recommend
that the major safety measure such as hand hygiene, use of
personal protective equipment (PPE), injection safety, handling
patients’ items, cleaning and disinfecting the external surface of
dialysis, and the surrounding environment [6-8].

Definitely, hand washing is one of the safety measures at dialysis
unit can protect patient on dialysis setting from infection,
because patients on hemodialysis therapy are vulnerable for
infection such as hepatitis B virus (HBV), hepatitis C virus (HVC)
and human immunodeficiency virus (HIV), those infections may
be happen regarding too many malpractice of proper hand
hygiene, contaminated dialysate and equipment or disinfection
of machines and beds [9].

Hemodialysis unit is considering as unique unit unlike as general
words at hospital. In consequence the risks are magnified because
of the type of patients, however the sharing dialysis machine has
a major role in the transmission of viral infection, health care
provider caring more than patient at the same time [10,11].

Ahmed et al. established and developed an Egyptian national
Guidelines for hemodialysis unit based on no practice guidelines
are available in Egypt. Moreover, the implementation of
international guidelines may not applicable or not suitable at
Egypt because of different health system and unavailability of
resources [12].

Absolutely, Nurses need to ensure that they provide a high
standard of care by carry out meticulous infection control
measures throughout delivering safe and effective care for
patient on maintenance hemodialysis therapy. This study is
highlighted the nurses compliance for applying infection control
measures at dialysis unit.

Statement of the problem

The importance to establish infection control measures at health
care setting by following specific guidelines at unique, complex
units such as dialysis unit should be approved and implemented.
Unfortunately, no Egyptian guidelines to standardize the practice
of hemodialysis are implemented in Egypt3. Ahmed et al 2010,
developed practice guidelines for hemodialysis in Egypt, and set
Egyptian guidelines to standardize the practice at dialysis unit,
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furthermore highlighted specific steps for following meticulous
infection control measures at dialysis unit [12].

Significance of the Study

Applying of infection control measures at dialysis unit not
evaluated or documented, the literature reported that nurses’
knowledge is deficient but their performance is significantly
related to their attitudes, furthermore nurses should be tend to
adherent to certain infection control practices than other health
care professional [13].

Patients on maintenance hemodialysis therapy are venerable
for healthcare-associated infections (HAI), following infection
control measure is very important particularly hand hygiene is
considered the most effective tool to prevent (HAI) [14].

Subjects and Method

Aim

The study aimed to evaluate the nurses’ practices toward
applying Infection Control measures at dialysis unit.

Research questions

Are nurses at dialysis unit following infection control best
practice?

Research design: A cross-sectional study was applied to evaluate
nurses’ performance toward application of infection control
measures.

Study setting: Hemodialysis unit at central Ehnasa' government
hospital, Beni-Suef City.

Study period: The study was conducted between November
2016 and January 2017.

Study sample: Purposive sample consisted of all nurses who
work at dialysis unit.

Tools of the study:

Tool I: Nurses’ demographic data which include age, years of
experience, working hours, job satisfaction.

Tool II: Assess Nurses’ practice by using “National opportunity
to improve infection control in ESRD National Opportunity to
improve infection control in end stage renal disease (NOTICE)
checklists” 15, which included 8 checklists.

e Treatment Initiation: (Checklist #1c Access of A.V fistula
or Graft for initiation of dialysis, Checklist #1a: Access of
Central Venous Catheter (CVC) for Initiation of Dialysis),
Checklist #1b: Central Venous Catheter (CVC) Exit Site
Care).

e Medication Administration (Infection control evaluator
(ICE) Checklist #2: Parenteral Medication Preparation and
Administration).

e Treatment Termination (Infection control evaluator (ICE)
Checklist #3a: Access of Central Venous Catheter (CVC)
for Termination of Dialysis, ICE Checklist #3b: Access of
AV Fistula* or Graft for Termination of Dialysis and Post
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Dialysis Access Care.

e Cleaning and disinfection (Infection control evaluator
[ICE] Checklist #4: Cleaning and Disinfection of the Dialysis
Station)

e Dialysis Supply management and contamination
prevention (ICE Checklist #5: Dialysis Supply Management
and Contamination Prevention).

Ethical considerations

This study was approved by the director of Ehnasa’ government
hospital, Beni-Suef City, oral verbal consent of the nurses was
obtained prior to the administration of the questionnaire. The
head nurse and nursing staff were informed about purpose of
the study and the researcher was explained that the participation
not obligatory and they had the right to refuse to participate, and
all right of confidentiality was maintained.

Statistical Analysis

The statistical package for social sciences (SPSS ver.22) was
used for data entry and analysis. Data were presented using:
Descriptive statistics in the form of frequencies, percentage to
draw the met and unmet nurses’ performance level.

Limitation of the Study

Limitation of the study can exist related to shortage of staff,
patient overcrowding and may limited resources.

Results

The overall nurses’ performance regarding to infection control
aspect at enrolled dialysis unit as the following from initiation
of dialysis till termination of dialysis session, the number of total
nurses’ were accepted to participate in the study all nurses (17
nurses) were working at selected setting, as Figure 1 showed that
all nurses were female, holding diploma degree, more than two
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third of study sample their age between 25 to 30 years old, years
of their experience ranged between 1 year to 12 years, however
one third of the study sample had experience between one to
three years and around 40% had experience from 9 to 12 years.
Furthermore more than 75% had not job satisfaction.

Figure 2 illustrates the practice of 17 nurses who are working at
dialysis unit and shown throughout 1%t and 2" observation nurses
had noncompliance to perform hand hygiene before starting
procedure, most of them assemble supplies beside patients’ bed
or chair, all nurses wash patients’ skin over A.V fistula, most of
nurses locate the cannulation site, unfortunately cannulate at
the same puncture point to avoid re-cannulation.

Figure 3 describes the nurses’ performance at the initiation
of treatment via access of central venous catheter (CVC), the
hand hygiene completely ignored before, during and after the
procedure, all nurses assemble supplies before, only 40% donning
clean gloves, place clean waterproof sheet under CVC port,
unfortunately no scrub for the exterior of CVC hubs, defiantly all
nurses removed port caps, only 41% connect sterile syringes.

Figure 4 shows the central venous catheter exit site care the
only step seems as obligatory step which is assemble supplies to
perform the procedure and around 41% done clean gloves and
apply antimicrobial ointment.

Figures 5a and 5b illustrates the nurse’s performance regarding
to parenteral medication administration and the 1% and 2
observation were described the all nurses assemble supplies,
single dose use only for one patient and discarded, multiple
dose vials are only entered with a new, empty sterile syringe and
needle and discarded with 48 days, and open one vial of each
medication at a time, moreover discard syringe into sharps-
container.

The termination of treatment for patients’ had Central Venous
Catheter (CVC), approximated half of the study sample assemble
supplies and place clean field under CVC port and discard unused
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Checklist #1C Access of A.V fistula/Graft for initiation of dialysis
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Hand Hygiene | Assemble |Wash skin overLocate/palpate Hand Hygiene | Done clean |Scrub skin over Insert Hand Hygiene
supplies for access with | cannulation gloves cannulation | cannulation
that ptat soap site needles
dialysis chair
=== Met % ==@==Unmet%
\\ Figure 2 Checklist #1c access of AV fistula or graft for initiation of dialysis. J
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ICE Checklist#la: CVC for Intiation of Dialysis

1st 2nd | 1st 2nd | 1st 2nd | 1st 2nd | 1st
Obhs Obs Obs Obs | Obs Obs Ohbs Obs | Obs

Hand Assemble Hand Donclean |Placeclean | Scrub the Remove port Connect Hand
Hygiene supplies Hygiene gloves, field under | exterior of caps. sterile Hygiene
gown, CVC port. CVC hubs. syringes
impermeable
mask

e=@== Activities Unmet %

ICE Checklist #1a: Access of Central Venous Catheter (CVC) for initiation of dialysis.

2nd | 1st 2nd | 1st 2nd | 1st 2nd | 1st 2nd
Obs | Obs Obs | Obs Ohs | Obs Obs | Obs Obs

/

supplies, remove gloves, furthermore around two third of study
sample reinfuse extracorporeal circuit, remove gloves, and
done clean gloves, scrub exterior of CVC hub with antiseptic.
Unfortunately all of them ignore hand hygiene.

Likewise, in termination process of dialysis session for patients’
had AV fistula and Graft and post dialysis session care, all nurses
reinfuse extracorporeal circuit, remove gloves and discard
unusual supplies. Furthermore, more half of study sample don

4

clean gloves while removing needle. Two third of the study
sample replace any blood-soiled bandage on needle site (Figure 6).

Figure 7 illustrates the cleaning and disinfection of dialysis
station as shown all nurses disinfect the dialysis machine and
empty prime waste receptacle, and discard cloth/wipe remove
gloves, moreover more than two third disinfect patients’ chair
and around chair cleanness, only 47% wipe all machine sides.

Figure 8 illustrates the nursing performance regarding to dialysis
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ICE Checklist#1b: CVC Exit Site Care
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\\ Figure 4 ICE Checklist #1b: Central Venous Catheter (CVC) exit site care. j
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only & discarded entered with a at a time drawn and not

new, empty immediately
sterile syringe administrated
and needle and
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28 days.

Hand Hygiene Don clean gloves Discard syringe = Hand Hygiene
into sharps-
container

=== et % ==@e==LInmet %

Figure 5a ICE Checklist #2: Parenteral medication preparation and administration.

\_ /

supply management and contamination prevention, the findings
showed all nurses kept all supplies at designed clean area and
two third of the study sample didn’t bring the supplies of next
patient to the station. One third of nursing staff not keep patients’
supplies in their pocket.

Figure 9 shows the percentage of NOTICE checklists and the
figure demonstrates that half of nurses had met most of steps

© Under License of Creative Commons Attribution 3.0 License

for checklist #1c Access of A.V fistula or Graft for initiation of
dialysis (55.87%) and ICE Checklist #2: Parenteral Medication
Preparation and Administration (48.13%), ICE Checklist #3b:
Access of AV Fistula* or Graft for Termination of Dialysis and Post
Dialysis Access Care (48.1%), the lowest level of performance
found was ICE Checklist #1b: Central Venous Catheter (CVC) Exit
Site Care (22.8%).
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ICE Checklist #3a: Access of CVC for termination of Dialysis
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CVCport circuit, remove exterior of aseptically | antisepticto supplies;
gloves CVC hub with remove any remove gloves
antiseptic residue/blood.
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Figure 5b ICE Checklist #3a: Access of Central Venous Catheter (CVC) for termination of dialysis.
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ICE Checklist#3b: Access of AV Fistula/Graft for Termination of Dialysis
and post dialysis Access Care.
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Figure 6 ICE Checklist #3b: Access of AV fistula* or graft for termination of dialysis and post dialysis access care.
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ICE Checklist #4 Cleaning and Disinfection of the Dialysis Station
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\\ Figure 7 ICE Checklist #4: Cleaning and disinfection of the dialysis station. j
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120
100
80
60
40
20
0
1st 2nd | 1st 2nd | 1st 2nd | 1st 2nd  1st 2nd | 1st 2nd @ 1st 2nd
Obs Obs  Obs ©Obs  Obs Obs | Obs Obs | Obs Obs | Obs Obs | Obs Obs
Supplies are Supplies for Carts or trays Staff don’t Non- Muti-dose | Disposable
storedand | next ptare | containing keepptcare disposable  medication supplies
keptin not brought | supplies are | suppliesin | equipment taken to
designated to the station | not taken pockets dialysis
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\\ Figure 8 ICE Checklist #5: Dialysis supply management and contamination prevention. j
DiSCUSSiOﬂ after cardiovascular disease [15], however, nurses have

Practice guidelines were developed in Egypt [12] and the main
focusing on the dialysis procedure as a whole, to measure the
infection control application need to assess nurses performance
throughout treatment process once patient admitted to dialysis
session for connection till termination of dialysis session, using
of NOTICE checklists describe the nurses performance during
treatment process at dialysis unit.

Infection is considering the second most cause of mortality
among patients on maintenance hemodialysis therapy

© Under License of Creative Commons Attribution 3.0 License

noncompliance to apply molecules infection control measures at
dialysis unit could be cause harmful complication for both nurses
and patients’ on maintenance hemodialysis therapy as well. The
world health organization (WHO) established guidelines on hand
hygiene in health care [16]. Literature showed that the major rout
of transmission of heath associated infections (HAIs) is through
transiently contaminated hands of the health care providers [17-
26], at the present study the compliance rate of hand hygiene
throughout dialysis procedure was very low, and nurses ignore
to following hand hygiene in the initiation of treatment either via
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access of CVC or A.V fistula/graft, this findings support the result
of Duong and MclLaws, 2017 who are reported the hand hygiene
compliance rate was low throughout of demonstration of dialysis
procedure [27]. Moreover, Boyce and pittet et al. identified the
most important infection control measures is hand hygiene and
highlighted the compliance rate of health care works at dialysis
unit was very poor [28]. Moreover, most recent study done on
18 units at Egypt conducted by Said et al. who are found that the
medical team doesn’t carry out proper and enough hand washing
[29]. On the other hand, recent study done at Saudi Arabia which
evaluate nurses’ knowledge, attitude and practice of nurses in
renal dialysis units regarding to infection control and found gaps
in practice were determined 15%-18% of total sample not always
compliance to hand hygiene [30].

The barrier to compliance may be large of times to demonstrate
hand hygiene, shortage of staff, patient overcrowding, limited
resources and lack of awareness [31].

Nurses were observed for two consecutive patients to were clean
gloves during initiation of dialysis session either with patient with
A.V fistula or CVC around 40% of total study sample, this finding
close to the study done by Girou et al. who are determine the
roles of environmental contamination and noncompliance with
standard precautions in risk of Hepatitis C virus transmission in
a hemodialysis unit and found that 33% of nurses were removed
gloves after providing patient care [32], in the same lime one
study done at Vietnam to identify the dangerous practices in
a hemodialysis unit and found because of limited supply the
nurses reuse of gloves 28. Based on clinical practice guidelines
for vascular access, the gloves should be changed at any time
during the cannulation procedure [33].

Hospital acquired infection transmitted by contaminated
environmental surfaces with different pathogens on surfaces
[34]. The disinfection of dialysis machine between patient uses
is recommended at the beginning and/or end of the day [35].
Szewczyk et al. recommended the disinfection of dialysis machine
should be done after each dialysis session or after every 72 hours

8

break in working [36]. At the present study all nurses’ compliance
to clean and disinfect dialysis station and disinfect the dialysis
machine. Nonetheless, only 47% wipe all machine sides.

Regarding to parenteral medication administration and the 1st
and 2" observation as findings represented were the all nurses
assemble supplies, single dose use only for one patient and
discarded, multiple dose vials are only entered with a new, empty
sterile syringe and needle and discarded with 48 days, and open
one vial of each medication at a time, moreover discard syringe
into sharps-container. Rebmann and bran, 2011 highlighted that
parental medication should be prepared in a clean area not at the
same patient area [37].

Overall total score of NIOTICE checklists were presented at the
study findings was describe the nurses’ performance, and found
the highest met steps were atthe 15*and 2" observations reported
during initiation of treatment via A.V fistula or graft, meanwhile
the lowest level was illustrated with CVC exit site care. Likewise,
Chenoweth et al. reported of perfect performance for meeting
each item and found the highest level of performance was during
the A.V fistula access practices at treatment initiation [38].

Conclusion

Nurses are plying crucial role at complex unique unit as dialysis
unit, and provide holistic nursing care with using advanced
technology to care patients with comorbid conditions. Because
health care provider and patient are venerable for infection
contamination, must all health care provider and especially
nurses following meticulous infection control skills? Based on
the finding of this study using of NOTICE assessment checklists,
highlighted to develop and follow strict infection control system
at dialysis unit focusing on nursing staff to prevent infection
transmission especially with chronic patient on maintenance
hemodialysis therapy.

Recommendations

* Design Evidence-based nursing practices training program

This article is available in: http://www.hsj.gr/



for nurses to promote patient centered care and improve
quality of care.

e Hang posters in front of nurses’ eyes for steps of hand
rubbing and glove pyramid to reduce the risk of cross
transmission of contamination among patients on
maintenance hemodialysis therapy.
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