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ABSTRACT. End-stage renal disease is a worldwide problem that requires highly skilled nursing
care. Hemodialysis (HD) is a corner-stone procedure in the management of most patients who
require renal replacement therapy. Adequate vascular access is essential for the successful use of
HD. Appropriate knowledge in taking care of vascular access is essential for minimizing
complications and accurately recognizing vascular access-related problems. This study was to
evaluate the effect of an educational program for vascular access care on nurses’ knowledge at
nine dialysis centers in Khartoum State. This was a Quasi experimental study (pre- and post-test
for the same group). Sixty-one nurses working in these HD centers were chosen by simple
random sampling method. A structured face-to-face interview questionnaire based on the Kidney
Dialysis Outcome Quality Initiative (K/DOQI) clinical practice guidelines for vascular access
care was used. Instrument validity was determined through content validity by a panel of experts.
Reliability of the instrument was tested by a pilot study to test the knowledge scores for 15
nurses. The Pearson correlation coefficient obtained was (r = 0.82). Data collection was taken
before and after the educational intervention. A follow-up test was performed three month later,
using the same data collection tools. Twenty-two individual variables assessing the knowledge
levels in aspects related to the six K/DOQI guidelines showed improvement in all scores of the
nurses’ knowledge after the educational intervention; and the differences from the preeducational
scores were statistically significant (P < 0.001). The study showed that a structured educational
program based on the K/DOQI clinical practice guidelines had a significant impact on the dialysis
nurses knowledge in caring for vascular access in HD patients. The knowledge level attained was
maintained for at least three months after the educational intervention.
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Introduction

The integrity of vascular access for
hemodialysis (HD) is closely associated with
the outcome of dialysis.1 Central venous
catheters (CVCs) are less favorable because of
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the high rate of infections associated with their
use for HD.2,3 However, a large number of
dialysis patients use CVC as access for HD,
especially in the early phases of dialysis
therapy.4 In the 2009, US renal data system
reported that 82% of 101,688 patients who
began HD in 2007 did so using CVC.4
Initiation of HD with CVC was associated with
a two to three-fold increase in the risk of death
compared with those using arteriovenous fis-
tula (AVF) and arteriovenous graft (AVG).3
  The American National Kidney Foundation
published Kidney Dialysis Outcome Quality
Initiative (K/DOQI) which have provided a list
of techniques that could be applied for moni-
toring and surveillance of vascular accesses.5
  HD patients with poor personal hygiene
habits should be taught by nurses how to
improve and maintain their personal hygiene.6
In addition, there is a higher rate of com-
plications in HD vascular access when new or
inexperienced dialysis staff manipulates the
vascular access.7 The nephrology nursing staff
has a great role in tracking the occurrence of
complications such as catheter exit site infec-
tion, thrombosis, and bleeding, as they can
help identify the source and allow corrective
action to be taken.8-12

  Internationally, hospitals and medical faci-
lities usually keep track of nurses’ skills, abi-
lities and education both for regulatory
compliance and to ensure the delivery of the
best possible care to patients.9

In Sudan, a study was conducted in 2009 as a
national survey for chronic kidney disease
patients maintained on renal replacement
therapy.13 At that time, there were 41 active
HD centers in the country serving a total of
2858 patients. In that study, patients were
reported as being dialyzed through CVC and
AVF though no percentages were given for the
respective use of the vascular access type.
Current data from the Sudan National Kidney
Center reported the total number of patients
being dialyzed in Khartoum State as being
3008 patients (personal communication).
  The aim of this study is to evaluate the effect
of an educational program using the protocols
and recommendations of the K/DOQI guide-

lines for vascular access care on dialysis
nurses’ knowledge at nine dialysis centers in
Khartoum State, Sudan.

Materials and Methods

This was a Quasi experimental study with
pre- and post-test one-group design, conducted
for nurses working in nine dialysis centers at
Khartoum state in the period from January
2013 to July 2013. There were 17 HD centers
serving 3000 patients in Khartoum State at the
time of the study. Of these, nine governmental
centers were randomly selected for performing
the study. The total number of dialysis nurses
working in these nine centers was 167 nurses,
and they were all willing to participate in the
study. The sample size (n=61) required for the
study was calculated using the following
mathematical equation:14
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  These were randomly selected out of the total
nurses working in the nine dialysis centers.

Inclusion and exclusion criteria
  Nurses with Bachelor degree in Nursing and
those holding Master of Science in Nursing
working in the nine appointed dialysis centers,
and willing to participate in the study were
enrolled for the study. Their working
experience in HD was required to be at least
one year. Nurses who had formal training of
K/DOQI guidelines and those who participated
in the pilot study were excluded from the
study.

Data collection tools
  A structured, face-to-face interview question-
naire was constructed by the researcher (KIY)
and accepted for content validity by a panel of
expert nephrologists. The questionnaire con-
sisted of 28 multiple-choice questions based
on of K/DOQI guidelines. Reliability of the
instrument was determined by a pilot test for
the assessment of 15 nurses’ knowledge taken
before the intervention. Pearson correlation
coefficient for reliability was (r = 0.82). Twenty-
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two paired variables were tested before and
after the educational intervention. These
covered the knowledge of aspects related to
measures necessary for infection control, steps
needed for correct handling the AVF, ability to
diagnose and assess vascular access complica-
tions, the correct steps needed for dialysis
catheter hub and cap cleaning, and the ability
to correctly assess and manage catheter dys-
function. These aspects were based on six
guidelines from K/DOQI.5 These were: Guide-
line 3 (for AVF fistula needle cannulation);
Guideline 5 (for vascular access physical exa-
mination); Guideline 7 (for identification and
management of catheter dysfunction); Guide-
line 13 (for infection control measures in the
dialysis settings); Guideline 14 (for AVF fis-
tula care); and Guidelines 15 (for HD catheter
care). Data collection was taken before and
after the educational intervention. This was
followed up by a repeat test three months later,
using the same data collection tools. Statistical
tests used were the paired t-test, 95% confi-
dence interval (C.I.). Pearson correlation co-
efficient was used to summarize the magnitude
and to determine the relationship between the
variables.

Ethical considerations
  The research protocol was examined and
approved by the Research Committee on
Human Subjects (Medical) of the University

of Khartoum postgraduates studies.
  Ethical approval for this study was also
obtained from each of the hospitals in which
the dialysis centers were based.
  No financial incentives were provided and
the participants were not under pressure to
take part in the study. Respondents had the
right to withdraw any time if they so wished.

Results

Demographic data
  The calculated and recruited sample size was
61 nurses. Four participants dropped out of the
study before completion for personal and
family reasons. Fifty-seven nurses (94%) com-
pleted the study. Mean age of the study sample
was 34.31 years (range 25–50, standard devia-
tion ± 6.59). The majority of the nurses (72%)
were younger than 36 years of age (Figure 1).
There were 47 female nurses (82.5%) involved
in this study. Seventy-five percent of the
nurses were university graduates, and 25% of
the participants had Master degrees in nursing.
Most of the nurses (89.5%) had experience in
HD between 1 and 10 years.

The state of nurses’ knowledge
  The majority of the nurses (89.5%) attained a
score of knowledge less than “good” before the
educational intervention. Their knowledge score
improved dramatically after the intervention so

Age group (years) n = 57

Figure 1. The age distribution of the study sample. Age group (years) n = 57.
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that 75% of them scored levels of “very good”
to “Excellent” (Figure 2).
  Table 1 shows the difference between the
scores in the two stages of the nurses’
knowledge. The statistical difference between
the level of knowledge attained before and
after the educational intervention was highly
significant (P <0.001; 95% C.I.s - 26.35–
−22.91).
  Table 2 shows details of the knowledge va-
riables related to infection control tested before

and after the educational intervention. There
was a statistically significant difference in the
improvement of the scores attained after the
educational intervention (P <0.001).
  Similar results were obtained in variables
related AVF care (Table 3). Almost identical
results were obtained in the assessment of
nurses’ knowledge before and after educational
intervention in variables related to CVC care,
heparinization procedures, AVF cannulation
techniques and identifying AVF complications.

Figure 2. Comparison between the levels of knowledge among nurses participating in the study before
and after the educational intervention.

Table 1. Overall score of nurses’ knowledge before and after the educational intervention.
Pretest Posttest 95% C.I.

Variable
Maximum

score Mean SD Mean SD Lower Upper
t df P

Knowledge
total scores 100 61.3 7.2 85.9 8 -26.4 -22.9 -29 56 <0.001

SD: Standard deviation, C.I.: Confidence interval.

Table 2. Assessment of nurses’ knowledge in infection control precautions before and after the educational
intervention (n = 57, df = 56).

Pretest Posttest 95% C.I.Variable*
Mean SD Mean SE Lower Upper

t P

Infection control
precautions 4.51 0.658 4.89 0.105 −0.6 −0.175 −3.659 <0.001

Assess catheter care 3.58 0.731 4.47 0.124 −1.14 −0.646 −7.195 <0.001
Fistula assessment 3.19 0.953 4.63 0.132 −1.7 −1.173 −10.86 <0.001
Fistula stenosis 1.91 1.138 3.35 0.192 −1.82 −1.053 −7.481 <0.001
Cannulation off
dialysis 2.32 0.848 4.65 0.126 −2.59 −2.081 −18.52 <0.001

*Each of the above variables has a maximum score of 5.
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Follow-up evaluation of state of knowledge
  To test the degree of maintenance of know-
ledge gained from our educational interven-
tion, a follow-up evaluation of knowledge was
performed three months after the study was
over. There was a slight deterioration in the
immediate postknowledge test compared to the
follow-up test performed three months later,
but the difference did not attain statistical
significance.

Correlation between the level of nurses’
education and knowledge scores
  There was a positive Pearson correlation bet-
ween the nurses’ knowledge scores and level
of qualification. Nurses who had postgraduate
qualifications in nursing attained significantly
higher scores in knowledge compared to
nurses who had Bachelor degrees (correlation
at P = 0.01 level).

Discussion

  Fifty-seven dialysis nurses were randomly
selected from nine different HD centers in
Khartoum State to participate in this study.
The majority of the nurses (82.5%) were
females. This reflects the general nursing
situation in Sudan, where most of the nursing
is carried out by females.15 The mean age of
the study sample was 34.31 years, and the
majority of the nurses (72%) were younger
than 36 years of age. This is consistent with
the findings of Serwan Jafar16 who showed, in
a study conducted at Baghdad teaching hos-
pitals, that the majority of HD nurses were 30
years of age or younger. Similar findings were
reported by Uğur17 who stated that (73.9%) of
nurses in HD units in Ankara were under 30
years of age. This, perhaps, reflects the deman-
ding nature of dialysis service so that older

nurses may find it difficult to cope with the
load of work required. Almost 90% of the
nurses had experience in HD practice ranging
from one to 10 years, and 47% of them had
experience of more than five years in HD.
  In our study there was a positive correlation
between the degree of education and scores
attained in knowledge level, with nurses who
had obtained Master degrees in nursing did
better than with nurses with only Bachelor
degrees. In this study, the participating nurses
were subjected to a unified test before the
educational intervention based on the K/DOQI
clinical practice guidelines for vascular access
care18 using an interview questionnaire. When
the same questionnaire was repeated after the
educational intervention, there was a signi-
ficant improvement in the level of knowledge.
These findings are in agreement with a study
from Nepal which showed that the overall
knowledge level of the participants improved
from 50% to 75% after applying an educa-
tional program in vascular access care (P =
0.001).19

There are several publications that show the
importance of proper assessment of HD vas-
cular access complications with aim of reduc-
tion of morbidity and vascular access loss.20,21

In this study, the educational interventions
resulted in significant improvement in the
nurses’ knowledge in all these aspects. The
nurses enrolled in our study showed signi-
ficant improvement in their understanding of
infection control measures. Hemodialysis access
dysfunction has been shown to increase the
morbidity and mortality. Moreover, it adds to
higher health care costs.22,23

  In our study there was a highly significant
difference in our nurses’ knowledge between
the paired examinations in all aspects related
to these assessments.

Table 3. Effect of the educational program on nurses handling the AVF (n = 57; df = 56).
Pretest Posttest 95% C.I.

Variable* Mean SD Mean SE Lower Upper
t P

AVF infection assessment 3.19 0.953 4.63 0.132 -1.7 -1.173 -10.858 <0.001
Diagnosis of AVF stenosis 1.91 1.138 3.35 0.192 -1.82 -1.053 -7.481 <0.001
Cannulation of new AVF 2.32 0.848 4.65 0.126 -2.59 -2.081 -18.52 <0.001
*Each of the above variables has a maximum score of 5. AVF: Arterio-venous fistula
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Conclusion

  The study showed that a structured educa-
tional program based on the K/DOQI clinical
practice guidelines for HD vascular access
care had a significant impact on the dialysis
nurses’ knowledge. The knowledge level
attained was maintained for at least three
months after the educational intervention.

Acknowledgment

  We are indebted to all the nurses who
contributed to this study and availed their time
and cooperated patiently with the researcher’s
requirements. The researcher (KIY) also thanks
the University of Ribat for partly supporting
this study.

This is part of a PhD thesis for Nursing
Sciences, approved by the Senate of the
University of Khartoum, 2015.
  The authors declare no financial or other
conflict of interests in relationship with a
company/organization or commercial identities.

Conflict of interest: None declared.

References

1. Konner K, Nonnast-Daniel B, Ritz E. The
arteriovenous fistula. J Am Soc Nephrol
2003;14:1669-80.

2. Centers for Medicare & Medicaid Services:
2004 Annual Report. End-Stage Renal Disease
Clinical Performance Measures Project.
Baltimore, MD: Department of Health and
Human Services, Centers for Medicare &
Medicaid Services, Center for Beneficiary
Choices; 2004.

3. Polkinghorne KR, McDonald SP, Atkins RC,
Kerr PG. Vascular access and all-cause
mortality: A propensity score analysis. J Am
Soc Nephrol 2004;15:477-86.

4. United States Renal Data System: USRDS
2009 Annual Data Report: Atlas of Chronic
Kidney Disease and End-Stage Renal Disease
in the United States. Bethesda, MD: National
Institutes of Health, National Institute of Dia-
betes and Digestive and Kidney Diseases; 2009.

5. NKF-K/DOQI clinical practice guidelines for
vascular access: Update 2006. Am J Kidney Dis

2006;48 Suppl 1:S176-276.
6. Kaplowitz LG, Comstock JA, Landwehr DM,

Dalton HP, Mayhall CG. A prospective study
of infections in hemodialysis patients: Patient
hygiene and other risk factors for infection.
Infect Control Hosp Epidemiol 1988;9:534-41.

7. Moist LM, Chang SH, Polkinghorne KR,
McDonald SP, Australia and New Zealand
Dialysis and Transplant Registry (ANZDATA).
Trends in hemodialysis vascular access from
the australia and new zealand dialysis and
transplant registry (ANZDATA) 2000 to 2005.
Am J Kidney Dis 2007;50:612-21.

8. Saran R, Elder SJ, Goodkin DA, et al.
Enhanced training in vascular access creation
predicts arteriovenous fistula placement and
patency in hemodialysis patients: Results from
the dialysis outcomes and practice patterns
study. Ann Surg 2008;247:885-91.

9. NKF-DOQI clinical practice guidelines for
vascular access. National kidney foundation-
dialysis outcomes quality initiative. Am J
Kidney Dis 1997;30:S150-91.

10. Higgins M, Evans DS. Nurses' knowledge and
practice of vascular access infection control in
haemodialysis patients in the republic of
Ireland. J Ren Care 2008;34:48-53.

11. Gelmez M, Akçaoglu T. Effect of integrated
education on nurses’ knowledge of haemo-
dialysis vascular access. EDTNA ERCA J
2002;28:33-5.

12. Theelen B, Rorive G, Krzesinski JM, Collart F,
Nursing Peer Review Commmitte-ORPADT.
Belgian peer review experience on the achille's
heel in haemodialysis care: Vascular access.
EDTNA ERCA J 2002;28:164-6.

13. Elamin S, Obeid W, Abu-Aisha H. Renal
replacement therapy in Sudan, 2009. Arab J
Nephrol Transplant 2010;3:31-6.

14. Machin D, Campbell MJ, Tan SB, Tan SH.
Sample Size Tables for Clinical Studies, 3rd
Edition, ISBN: 978-1-4051-4650-0. http://
onlinelibrary.wiley.com/doi/10.1002/97814443
00710.fmatter/pdf

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

16. Serwan Jafar B. Assessment of Nurses’
Knowledge Toward Hepatitis B Virus in
Hemodialysis Unit. (Thesis) University of
Baghdad, College of Nursing; 2009.

17. Uğur S, Acuner AM, Göktaş B, Senoğlu B.
Effects of physical environment on the stress

1032 Yousif KI, Abu-Aisha H, Abboud OI

[Downloaded free from http://www.sjkdt.org on Monday, February 14, 2022, IP: 197.254.195.210]



levels of hemodialysis nurses in Ankara
Turkey. J Med Syst 2007;31:283-7.

18. NKF-K/DOQI clinical practice guidelines for
vascular access: Update 2000. Am J Kidney
Dis 2001;37:S137-81.

19. Shrestha R. Impact of educational interven-
tions on nurses' knowledge regarding care of
patient with central venous line, J Kathmandu
Med Coll 2013;2(1):28-30.

20. Jean G, Charra B, Chazot C, et al. Risk factor
analysis for long-term tunneled dialysis
catheter-related bacteremias. Nephron 2002;
91:399-405.

21. US Renal Data System: USRDS 2004 Annual
Data Report. Bethesda, MD: The National
Institutes of Health, National Institute of
Diabetes and Digestive and Kidney Diseases;
2004.

22. Rocco MV, Bleyer AJ, Burkart JM. Utilization
of inpatient and outpatient resources for the
management of hemodialysis access compli-
cations. Am J Kidney Dis 1996;28:250-6.

23. Bay WH, Van Cleef S, Owens M. The
hemodialysis access: Preferences and concerns
of patients, dialysis nurses and technicians, and
physicians. Am J Nephrol 1998;18:379-83.

Educational program for vascular access care for nurses  1033

[Downloaded free from http://www.sjkdt.org on Monday, February 14, 2022, IP: 197.254.195.210]


