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Abstract
Several guidelines recommend the importance of educating the patient about the care of vascular
access. Nurses have a key role in promoting the development of self-care behaviors by providing
the necessary knowledge to patients, so that they develop the necessary skills to take care of the
arteriovenous fistula (AVF). This article describes the process of building a scale of assessment of
self-care behaviors with arteriovenous fistula in hemodialysis (ASBHD-AVF). This is a cross-sectional
study in which the development, construction, and validation process followed the directions of the
authors Streiner and Norman. This is a convenience sample, sequential, and nonprobabilistic
constituted by 218 patients. The study was conducted in two stages during 2012–2014. The first
phase corresponds to the scale construction process, 64 patients participated, while the second
corresponds to the evaluation of metric properties and 154 patients participated. The principal
component analysis revealed a two-factor structure, with factorial weights between 0.805 and
0.511 and between 0.700 and 0.369, respectively, explaining 39.12% of the total variance of the
responses. The Cronbach’s alpha of the subscale management of signs and symptoms is 0.797 and
from the subscale prevention of complications is 0.722. The ASBHD-AVF revealed properties that
allow its use to assess the self-care behaviors in the maintenance and conservation of the AVF.
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INTRODUCTION

In the last years, the prevalence of chronic kidney disease
(CKD) has increased about 20% to 25% worldwide,1

exerting more pressure on health systems. It is estimated
that the number of new cases of CKD will exceed 450,000

in the United States alone in 2030 and that 2 million
people will need dialysis or kidney transplantation.2 Thus,
a large number of patients will need vascular access.

Vascular access is essential to the achievement of treat-
ment and is one of the main causes of mobilizing eco-
nomic resources, hospitalizations, and morbidity in
dialysis patients. The United States has spent about $1
billion for the maintenance of vascular access in patients,
translating into approximately 6700 to 7900 dollars per
patient per year,3 which means 17% of the resources avail-
able for the treatment of hemodialysis (HD).4 The Vascular
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Access Guidelines5 and the Europerian Guidelines recom-
mend the importance of educating patients about the care
of vascular access. Nurses have a key role in promoting the
development of self-care behavior by providing the nec-
essary knowledge to patients so that they develop the
necessary skills to take care of the arteriovenous fistula
(AVF).6–10 The teachings should be directed to the specific
care in the maintenance and functioning of the AVF,
namely those associated with the prevention of infection
and thrombosis, the aseptic precautions prior to puncture,
and the care to treat hematomas.8,9

Pagels et al.11 have shown that information conveyed by
the nurse related to vascular access improve self-care of
the patient with the access. The information must be
provided in a structured and systematic manner to facili-
tate the acquisition of these behaviors. It is important that
the person with AVF understands that the development of
self-care behaviors is a precaution that they can develop,
with the aim of reconciling their lifestyle to the current
condition of health. Self-care behaviors are actions that
patients perform to access their arm in order to verify,
maintain, and preserve the functionality of the AVF.

In this context, adapting the definition of Orem,12 self-
care is defined as the behaviors performed by the person
intentionally for the maintenance of health and well-
being, which aim to promote the patency of the AVF. The
self-care behaviors are learned and acquired during the
individual growth process through interpersonal relation-
ships and contexts.12 The patient making those self-care
behaviors is developing a set of cognitive and perceptual
skills to identify situations that compromise the AVF. This
situation can reduce costs associated with maintenance of
vascular access and the patient can detect early the pos-
sible complications of the AVF. Self-care is a key measure
for improving the quality of health care that does not
depend on technology.13

Sousa et al.9 conducted a review study verifying the lack
of tools to assess the self-care behaviors with the AVF
performed by patients. Thus, an instrument that identifies
not only if some patients are able to take care of their AVF,
but also the proportion of patients who are not able to do
it, allows us to identify how many patients need to be
educated.

Moreover, the need for an instrument that can be used
to assess the patient’s self-care as well as educational pro-
grams for the development of self-care behaviors in
patients with AVF is perceptible. This article describes the
process of design and development of the scale of assess-
ment of self-care behaviors with arteriovenous fistula in
hemodialysis (ASBHD-AVF) and the results of the process
demonstrating the metric qualities of the instrument.

METHODS

This is a cross-sectional study in which the development,
construction, and validation of the process followed the
directions of authors Streiner and Norman.14 The study
was conducted in two stages (Figure 1) during 2012–
2014 with the aim of constructing a scale allowing the
evaluation of self-care behaviors of patients with CKD in
dialysis. The first stage corresponds to the scale construc-
tion process, while the second corresponds to the evalu-
ation of metric properties.

Construction process

Self-care behavior was defined as all behaviors performed
by the person intentionally to maintain the health or well-
being12 directed to the verification and maintenance of the
functionality of the AVF in HD. We considered each
behavior of self-care as an item. The construction of the
instrument began with the compilation of a set of self-care
behaviors to include in the scale, based on clinical expe-
rience and literature review conducted by the researcher
in the area of vascular access for HD.9 We had a guideline
to build a simple scale without redundancy, allowing good
acceptance/understanding by patients.

Content validity
Content validity was ensured by two panels of experts.
The first panel consisted of nephrology nurses (n = 4),
experienced in the evaluation of vascular access. The
second panel was composed of nephrology nurses (n = 5)
and nephrologists (n = 3), which integrate the consulta-
tion team in vascular access, with knowledge of the
content to conceptual structure. In each panel, the experts
were asked to provide feedback about clarity/conciseness,
the similarity with other items, and relevance to the con-
struct of each item. For clarity/conciseness, we sought to
know if the item was understandable, perceivable, using
simple and unequivocal terms, and without possibility of
other interpretations. For similarity to other items, we
intended to find out if the item was not confusing and if it
does not give the idea of repetition. For relevance to the
construct, we intended to know the importance of the
item to assess the self-care behavior. The experts reviewed
the items held against the above-mentioned criteria using
the scale of agreement: −1 = strongly disagree; 0 = neither
disagree/neither agree; 1 = agree. If the score was −1 or 0,
the experts were asked to suggest changes that seemed
more relevant or to rewrite the item.

This process resulted in a version of 31 items that were
arranged in a Likert-type scale of 5 points, ranging from 1
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“never develop this self-care” to 5 “always develop this
self-care.”

One pretest was performed with the version of 31
items, which contained 10 reverse-scored items, which
was applied to the sample of 64 renal patients in HD
(ASBHD-AVF-31). The opinion of patients, reanalysis of
the content of the items made by the experts, and internal
consistency led to the elimination of 11 items and origi-
nated a version of 20 items.

Final version
A re-examination of experts and metric analysis showed a
version of 16 items, which was designated as ASBHD-

AVF-16. ASBHD-AVF has a minimum of 16 and
maximum of 80 points (Figure 2), the higher the score the
better the self-care behavior of the person in the mainte-
nance and upkeep of the AVF.

Figure 1 Development process of the scale of assessment of self-care behaviors with arteriovenous fistula in hemodialysis
(ASBHD-AVF).

Figure 2 Formula for calculating the scale of assessment of
self-care behaviors with arteriovenous fistula in hemodialysis
(ASBHD-AVF)-16.
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Sample

This study involved 218 patients who had end-stage renal
disease who underwent HD in dialysis centers in Northern
Portugal. The study was conducted in two samples, the
first (n = 64) and second (n = 154) patients, whose socio-
demographic characteristics are presented in Table 1.
Inclusion criteria for the sample were as follows: patients
older than 18 years, carry HD for more than 6 months
with AVF, and with no cognitive impairment. We used the
6-item cognitive impairment test to evaluate the cognitive
status of each patient, adapted and validated for Portugal
by Paiva and Apóstolo.15

Participants were invited to participate in the study
while waiting to start HD. This is a convenience sample,
sequential, and nonprobabilistic.

Procedures

The study was approved by the ethics committee of the
research unit in health sciences: Opinion 78-03/2012.
Patients completed a questionnaire after signing informed
consent. The instrument was applied on two occasions to
all respondents, with a difference of 4 weeks between
applications. For patients who had no limitations in inter-
preting, the questionnaire was self-completed. Those who
showed some limitation had assistance by the researcher.

Statistical analysis

The analysis was performed using the Statistical Package
for the Social Science Software (version 21.0; SPSS Inc.,
Chicago, IL, USA). We proceeded to the analysis of reliabil-
ity and fidelity through the internal consistency by Cron-
bach’s alpha and by the test-retest temporal stability.

Construct validity was analyzed through principal compo-
nents analysis with varimax rotation, suppressing the lower
factorial loads to 0.30. A P value 0.05 was considered
statistically significant.

RESULTS

The literature review enabled to build 31 items that
should integrate ASBHD-AVF. The first analysis of content
validity held by experts originated that the following eight
items were rewritten: number 1 “I wash the fistula arm
with soap and water before hemodialysis” which became
“I wash the fistula arm with soap and water before enter-
ing the hemodialysis room;” number 7 “I apply ointment
on the sites of bruising” which became “I apply ointment
when hematoma occurs;” number 13 “Feel the thrill in the
fistula site at least twice a day” which became “I feel the
thrill at the site of the fistula twice a day;” number 16 “I
notice signs of infection (warmth, redness and swelling) at
the sites of stings” which became “I observe signs of
redness and swelling at the puncture sites;” number 17 “I
allow the measurement of blood pressure in the fistula
arm” which became “I allow blood pressure to be evalu-
ated in the fistula arm;” number 18 “I protect the fistula
arm of situations that can cause infection, including
scratches, cuts and wounds” which became “I protect the
fistula arm from scratches, cuts and wounds;” number 29
“I carry weight with the fistula arm” which became “I carry
weights using the fistula arm;” and number 30 “If the
fistula site has not thrill I will immediately go to the
hospital” that changed to “I immediately go to hospital or
a clinic if fistula has not thrill.” Any more items were
eliminated or included. Reanalysis by the experts resulted
in 100% consensus, being designated ASBHD-AVF-31.

Table 1 Sociodemographic characteristics of individuals who constitute the two samples (n = 64 and n = 154)

First sample (n = 64) Second sample (n = 154)

N % N %

Gender
Male 40 62.50 108 70.1
Female 24 37.50 46 29.9
Scholarity
4 years 39 60.94 90 58.44
6 years 4 6.25 8 5.19
9 years 12 18.75 24 15.58
11–12 years 5 7.81 17 11.04
Superior 4 6.25 15 9.74
Age Minimum: 21; Maximum: 86 Minimum: 21; Maximum: 88

Mean: 64.66, SD: 14.80 Mean: 63.40, SD: 14.39
6-Item cognitive impairment test Mean: 2.91, SD: 2.36 Mean: 2.13, SD: 2.25
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Analysis of internal consistency

The ASBHD-AVF-31 was administered to an initial sample
of 64 patients and was then subjected to an initial analysis
of internal consistency revealing values of Cronbach’s
alpha coefficient ranging between 0.751 and 0.782
(Table 2). The data on the correlation of the item with the
total score of the scale revealed that problematic items
were eliminated; the numbers 4, 5, 8, 9, 11, 17, 20, 21,
23, 25, and 28 presented the correlation values between
−0.17 and 1.49 and had ambiguous content. A second
analysis of internal consistency of the 20 items, which
revealed Cronbach’s alpha values ranging between 0.801
and 0.820, which allow considering them much good,
was accomplished.

The ASBHD-AVF-20 was administered to the second
sample of 154 patients, the internal consistency analysis
has shown that two items, number 1 and 12, showed low
correlations with the total score of the item (0.49 and
0.95, respectively), therefore did not meet the criteria set
by Streiner and Norman.14 The remaining 18 items have
shown that Cronbach’s alpha varies between 0.756 and
0.794.

Analysis of construct

The principal components factor analysis revealed a struc-
ture with originally six factors explaining 63.19% of the
cumulative variance. The revealed structure was difficult
to understand because of the combination of items or

Table 2 Correlations of items with the total score of scale of assessment of self-care behaviors with arteriovenous fistula in
hemodialysis (ASBHD-AVF)-31 (n = 64)

Items of ASBHD-AVF

Corrected
item—Total
correlation

Cronbach’s
alpha if item
was deleted

1—I wash the fistula arm with soap and water before entering the hemodialysis room 0.372 0.761
2—I address the nurse when I have cramps during hemodialysis 0.607 0.751
3—I do compression of puncture sites with the fingers (hemostasis) 0.217 0.769
4—I move the fistula arm during hemodialysis 0.095 0.776
5—I control the amount of fluid I drink at home 0.145 0.774
6—I address the nurse when I get a headache and chest during hemodialysis 0.561 0.753
7—I apply ointment when hematoma occurs 0.450 0.757
8—I do compression of puncture sites using tweezers 0.020 0.777
9—I remove dressings of the puncture sites at night or the next day to hemodialysis 0.140 0.772

10—I apply ice in the first 24 hours in the local hematoma 0.288 0.767
11—I remove crusts from puncture sites of the fistula at home −0.017 0.776
12—I apply heat on local hematoma after the first 24 hours 0.337 0.764
13—I feel the thrill at the site of the fistula twice a day 0.497 0.754
14—I do compression at home at puncture site if bleeding occurs 0.344 0.763
15—I check every day if the hand of the fistula arm cools 0.347 0.763
16—I observe signs of redness and swelling at the puncture sites 0.414 0.759
17—I allow blood pressure to be evaluated in the fistula arm 0.149 0.773
18—I protect the fistula arm from scratches, cuts and wounds 0.382 0.763
19—I check every day if the color of the hand from the fistula arm changes 0.369 0.762
20—I apply ointment in local hematoma in the days of hemodialysis 0.043 0.782
21—I use tight clothes in the fistula arm −0.010 0.777
22—I protect the fistula arm from bumps and shocks 0.328 0.764
23—I sleep over the fistula arm −0.007 0.779
24—I allow blood sampling in the fistula arm 0.281 0.768
25—I shave the hairs on the fistula arm 0.063 0.774
26—I address the nurse if the hand of the fistula arm start to hurt 0.439 0.760
27—I avoid getting into places with different temperatures 0.273 0.767
28—I use bracelets and watches on the fistula arm 0.023 0.777
29—I carry weights using the fistula arm 0.193 0.770
30—I immediately go to hospital or a clinic if fistula has not thrill 0.516 0.752
31—I address nurses if the hand of the fistula arm appear with wounds 0.464 0.758
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factors, but Cattell Scree test showed a break in the first
two factors (Figure 3).

One principal component extraction was performed
using an orthogonal varimax rotation, forced to two
factors and factorial loads lower than 0.30 were removed.
Data analysis suggested the removal of two items (10 and
29) having a load factor lower than 0.30. A structure
resulted from two factors that correspond to management
of signs and symptoms and prevention of complications
that explain 39.12% of the total variance (Table 3). The
first factor groups the items belonging to the subscale
signs and symptoms managed with factorial weights
between 0.805 and 0.511. The second factor groups the
items belonging to the subscale prevention of complica-
tions with factorial weights between 0.700 and 0.369.

Study of reliability

Internal consistency
The analysis of internal consistency of the items retained
in the factor analysis of the full scale (ASBHD-AVF-16)
showed a Cronbach’s alpha of 0.797, varying the values of
the corrected correlation of each item with the total scale
between 0.286 and 0.519. The items constituting the

subscales management of signs and symptoms and pre-
vention of complications revealed Cronbach’s alphas of
0.797 and 0.722, respectively. Item 24 was reversed to
make the score scale.

Temporal stability
The results of the paired t test between the sum scores
obtained in the test and retest (4-week interval) in total
scale and the respective dimensions (management of signs
and symptoms and prevention of complications) reveal
that there are differences in means (P > 0.05) and a very
strong and significant correlation between 0.91 and 0.96
(P < 0.05) (Table 4). The results of the paired t test indi-
cate good temporal stability of the scale.

In this sample, on average, 82.35% (minimum 21.88%;
maximum 100%) of the self-care behaviors aimed at
keeping and checking the functionality of the AVF were
made by patients.

DISCUSSION

The results show that the ASBHD-AVF-16 is a tool to
assess the quality of self-care behaviors in the maintenance
and preservation of AVF in HD patients.

Figure 3 Cattell scree test component factors of scale of assessment of self-care behaviors with arteriovenous fistula in
hemodialysis (ASBHD-AVF)-18.

Scale ASBHD-AVF
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In the process of metric analysis (ASBHD-AVF-31
version), 11 items were eliminated and three items (“I
remove crusts from puncture sites of the fistula at home,”
“I sleep over the fistula arm,” and “I use tight clothes in the
fistula arm”) were eliminated because they had a negative
correlation with the factor, which means they have an
opposite behavior to that of other items. These self-care
behaviors should not be done because the withdrawal of
crusts from the puncture sites will enhance the infection,
as well as enhance the risk of AVF thrombosis because
they can cause distal hypoperfusion.9 Patients do not do
these behaviors, but they do the other self-care behaviors.
We chose to eliminate these three items. Items (“I control
the amount of fluid I drink at home”, “I do compression of
puncture sites using tweezers,” “I move the fistula arm

during hemodialysis,” “I apply ointment in local hema-
toma in the days of hemodialysis,” “I remove dressings of
the puncture sites at night or the next day to hemodialy-
sis,” “I allow blood pressure to be evaluated in the fistula
arm’” “I use bracelets and watches on the fistula arm’” and
“I shave the hairs on the fistula arm”) were eliminated
because of its ambiguous content; the correlation of the
item with the total score is below 0.145 and of low rel-
evance to the instrument as considered by experts.

In the metric analysis (version ASBHD–AVF-20), it was
found that two items (“I wash the fistula arm with soap
and water before hemodialysis” and “I apply heat on local
hematoma after the first 24 hours”) had correlations of the
item with low total score, so we opted to remove these
items because of interference in the Cronbach’s alpha.13

Items (“I apply ice in the first 24 hours in the local
hematoma” and “I carry weights using the fistula arm”)
were eliminated because they presented low factorial
loads, less than 0.30.13

For the subscales management of signs and symptoms
and prevention of complications, Cronbach’s alphas are
0.797 and 0.722, demonstrating the reliability of the
instrument. The subscale management of signs and
symptoms refers to a collection of self-care behaviors that
the patient recognizes or perceives as changes in the
functioning of the AVF. The subscale prevention of

Table 3 Matrix of key components of the scale of assessment of self-care behaviors with arteriovenous fistula in
hemodialysis (ASBHD-AVF)-16 forced after varimax rotation for two factors and Cronbach’s alpha (n = 154)

Items of ASBHD-AVF Mean SD

Factorial load

Cronbach’s
alpha

One
factor

Two
factor

26—I address the nurse if the hand of the fistula arm start to hurt 4.68 0.838 0.805 0.797
31—I address nurses if the hand of the fistula arm appear with wounds 4.74 0.877 0.804
6—I address the nurse when I get a headache and chest during hemodialysis 4.56 1.009 0.760
2—I address the nurse when I have cramps during hemodialysis 4.56 0.956 0.729

14—I do compression at home at puncture site if bleeding occurs 4.60 1.070 0.518
22—I protect the fistula arm from bumps and shocks 4.67 0.908 0.511
15—I check every day if the hand of the fistula arm cools 4.02 1.426 0.700 0.722
13—I feel the thrill at the site of the fistula twice a day 3.81 1.387 0.687
30—I immediately go to hospital or a clinic if fistula has not thrill 4.44 1.333 0.672
19—I check every day if the color of the hand from the fistula arm changes 3.38 1.697 0.577
3—I do compression of puncture sites with the fingers (hemostasis) 4.79 0.749 0.541

24—I allow blood sampling in the fistula arm * 4.91 0.516 0.421
7—I apply ointment when hematoma occurs 4.15 1.454 0.402

18—I protect the fistula arm from scratches, cuts and wounds 4.74 0.739 0.315 0.383
16—I observe signs of redness and swelling at the puncture sites 3.76 1.560 0.342 0.373
27—I avoid getting into places with different temperatures 2.89 1.394 0.369

Kaiser-Meyer-Olkin: 0.775; chi square approximate—Bartlett’s sphericity test 683,767; P 0.000.
*Reversed item

Table 4 Test-retest for equality of the scale and dimensions
of scale of assessment of self-care behaviors with
arteriovenous fistula in hemodialysis (ASBHD-AVF)

Scale and dimensions r P value

Scale ASBHD-AVF 0.94 0.000
Management of signs and symptoms 0.96 0.000
Prevention of complications 0.91 0.000

r = Pearson’s correlation; P < 0.05.
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complications groups items associated with self-care
behaviors to prevent or detect AVF complications, includ-
ing infection, thrombosis, and steal syndrome.

In this sample, on average, over 80% of self-care behav-
iors that are intended to the verification and maintenance
of functionality AVF were made by patients. However,
there are patients that perform these self-care behaviors in
a very low percentage (21.88%) thus requiring education.

It is intended in future to apply ASBHD-AVF at a new
and larger sample to examine the convergent validity and
confirmatory factor analysis. The ASBHD-AVF can be
used in further research to evaluate the strategies used in
programs aimed at developing self-care behaviors in
patients with AVF in HD treatment.

CONCLUSION

The ASBHD-AVF consists of 16 items with a total value of
Cronbach’s alpha of 0.797. This is a scale composed by
two subscales: management of signs and symptoms and
prevention of complications. The first subscale consists of
six items with a Cronbach’s alpha value of 0.797 and the
second subscale consists of 10 items with a Cronbach’s
alpha value of 0.722. The ASBHD-AVF revealed properties
that allow its use to assess the self-care behaviors of
patients on HD in the maintenance and upkeep of the
arteriovenous fistula.
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