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Pain and anxiety during fistula canulation

Anxiety levels and factors associated with pain during arteriovenous 
fistula cannulation in hemodialysis patients

Abstract
Aim: Patients undergoing hemodialysis frequently experience pain and anxiety due to repeated arteriovenous 
fistula use. This study aimed to assess anxiety levels, pain severity during arteriovenous fistula cannulation, and 
associated factors in patients undergoing hemodialysis.
Materials and Methods: This study is a descriptive, cross-sectional study. One hundred and sixty-eight adults who 
met the inclusion criteria were recruited. Data were collected through face-to-face interviews. The Individual 
Identification Form, Visual Analog Scale, and State-Trait Anxiety Inventory were used in data collection.  For data 
analysis, IBM SPSS Statistics (Version 24) was used, and p-values < 0.05 were considered statistically significant.
Results: Individuals experienced mild to moderate anxiety levels (state anxiety = 48.91 ± 9.76, trait anxiety = 48.22 
± 9.28) and reported pain due to arteriovenous fistula cannulation (4.32 ± 2.43). Factors such as age, duration 
of arteriovenous fistula, state and trait anxiety levels, presence of anxiety related to arteriovenous fistula, type 
of needle used, intake of anxiolytics, and the development of arteriovenous fistula-related complications were 
found to significantly influence arteriovenous fistula cannulation pain, explaining 46.4% of the variance (R² = 
0.464).
Discussion: The study found that individuals undergoing hemodialysis experience mild to moderate levels of 
anxiety and pain. Accordingly, the assessment and management of anxiety and arteriovenous fistula-related 
pain symptoms, which are frequently observed and can trigger each other, are essential for enhancing 
satisfaction with hemodialysis treatment, improving treatment adherence, and reducing the risk of mortality.
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Introduction
Hemodialysis (HD) is a widely used treatment modality for patients with 
end-stage renal disease, and the most commonly used type of vascular 
access is the arteriovenous fistula (AVF) [1]. Therefore, repeated 
cannulation leads to pain and anxiety in patients [1,2].
Previous studies indicate that individuals undergoing HD most commonly 
experience headaches, musculoskeletal pain, and discomfort related 
to cannulation, which have significant biopsychosocial effects [1,3-
6]. Pain and anxiety associated with AVF use are frequently reported 
among this population [1,6-10]. The prevalence of pain related to AVF 
cannulation has been reported to range from 38.0% to 60.9%, while 
needle fear has been observed in 25% to 47% of patients [2,9,11-13].
The most common emotional responses experienced by individuals 
undergoing HD due to AVF cannulation are pain and anxiety [1,6,8]. 
Anxiety increases pain perception, while pain can also elevate anxiety 
levels [8].In addition, planned painful procedures have been reported to 
intensify anxiety and perceived pain [8,9].
The literature indicates that individuals experience varying levels of 
anxiety related to interventions performed during dialysis and the pain 
experienced [1,8,9,14,15]. It has been reported that 25% of individuals who 
experience needle-related pain and anxiety refuse HD treatment, while 
15% are reluctant to use an AVF due to needle fear [13]. Additionally, 
pain persists after cannulation in 11.3% of individuals, which adversely 
affects the continuity of HD sessions [16].
These conditions increase mortality risk, highlighting the importance 
of managing anxiety and AVF-related pain [10]. This study aimed to 
assess anxiety levels and pain severity during AVF cannulation, as well 
as associated factors, in patients undergoing HD.
Research Questions
1. What are the levels of pain and anxiety experienced during AVF 
cannulation?
2. Is there an association between pain and anxiety during cannulation?
3. Which factors predict pain severity during AVF cannulation?

Materials and Methods
Design and Participants 
The study was descriptive and cross-sectional. The study was conducted 
in two HD centers in Kayseri province between July 1 and September 31, 
2019. In the centers, the periodic assessment of pain and anxiety during 
AVF cannulation is not performed. Local anesthetic creams are used 
prior to cannulation at the patient’s request to reduce the sensation of 
pain. The inclusion and exclusion criteria for the study were established 
through a review of the literatüre [4,7]. The study included individuals 
aged ≥ 18 years who were able to communicate effectively and had 
been receiving HD via an AVF for at least three months. Individuals 
with infection at the fistula site, cognitive impairment, or prior use 
of local anesthetics before cannulation were excluded. The study 
population comprised 227 patients with AVF treated at the participating 
HD centers. The sample size was calculated using G*Power software; 
based on a two-tailed test with a 5% Type I error rate, 95% power, and 
an effect size of 0.3, a minimum of 134 participants was required. The 
study was completed with 168 volunteers who met the inclusion criteria 
and was reported in accordance with the STROBE guidelines.
Data Collection
Data were collected through face-to-face interviews using the Individual 
Identification Form developed based on the literature, the Visual Analog 
Scale, and the State–Trait Anxiety Inventory. A pilot study was conducted 
with five participants to assess the feasibility of the instruments and 
the duration of administration; these participants were not included in 
the main study. The Individual Identification Form consisted of 16 items 

and was used to obtain participants’ sociodemographic and disease-
related characteristics [3,4,7,10,17].
Pain intensity associated with AVF cannulation was assessed using 
the Visual Analog Scale, a 10-cm scale anchored at 0 (no pain) and 
10 (severe pain), on which participants marked their perceived pain 
intensity. Higher scores indicate greater pain severity [18]. The validity 
and reliability of the VAS in Türkiye were established by Gür et al. [19]. 
Anxiety levels were assessed using the State–Trait Anxiety Inventory, 
developed by Spielberger et al. and adapted to Turkish by Öner and Le 
Compte. The inventory consists of two 20-item subscales measuring 
state anxiety (current feelings) and trait anxiety (general anxiety 
experienced over the previous seven days), rated on a 4-point Likert 
scale. Total scores for each subscale range from 20 to 80, with higher 
scores indicating greater anxiety [20]. In this study, Cronbach’s alpha 
coefficients were 0.907 for the Trait Anxiety Inventory and 0.839 for the 
State Anxiety Inventory.
Data Analysis
Continuous variables were presented as mean±standard error, 
and categorical variables as frequencies and percentages. Group 
comparisons were performed using the independent samples t-test 
and one-way ANOVA, while associations between variables were 
examined using Pearson correlation analysis. Factors associated 
with pain during AVF cannulation were analyzed using multiple linear 
regression (enter method). All analyses were conducted using IBM 
SPSS Statistics version 24, and a p < 0.05 was considered statistically 
significant.
Ethical Approval
This study was approved by the Ethics Committee of Kayseri University 
(Date: 2019-06-21, No: 18/2019).

Results
Detailed data on the distribution of pain and anxiety levels during AVF 
cannulation according to demographic characteristics are provided in 
Supplementary Table S1. Among HD patients, the mean pain score was 
4.32±2.43, the mean trait anxiety score was 48.22±9.28, and the mean 
state anxiety score was 48.91±9.76. Higher pain scores were observed 
in individuals who did not use analgesic or anxiolytic medications and 
in those reporting anxiety related to AVF (p < 0.05). Trait anxiety levels 
were significantly higher among women and illiterate individuals, while 
anxiety levels were significantly higher among housewives (p < 0.05).
Pain levels during AVF cannulation were significantly negatively 
associated with HD and AVF duration, and positively associated with 
pre-cannulation pain and anxiety scores (p < 0.05). AVF duration showed 
significant negative correlations with trait anxiety and pain levels, while 
state anxiety was negatively associated with HD duration and positively 
associated with pain during cannulation (p < 0.05; Table 1).
Scale score distributions according to AVF characteristics are presented 
in Table 2. Pain during cannulation was significantly associated with 
cannulation technique, needle type, and AVF-related complications, 
while anxiety scores differed by active fistula location (p < 0.05).
Table 3 presents the results of the multivariable linear regression 
analysis (enter method) examining factors associated with AVF 
cannulation pain. Age, AVF duration, state and trait anxiety, presence of 
fistula-related anxiety, needle type, anxiolytic use, and fistula-related 
complications were significantly associated with pain (p < 0.05). The 
model explained 46.4% of the variance in pain intensity (R² = 0.464). 
Higher pain levels were observed with increasing age, shorter fistula 
duration, presence of anxiety, use of standard needles, absence of 
anxiolytic use, development of complications, and higher state and 
trait anxiety scores.
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Discussion
Pain and anxiety levels experienced during dialysis vary according 
to the interventions applied [1,6-9,14-15]. In this study, pain related to 
AVF cannulation (4.32 ± 2.43) and anxiety levels (state anxiety = 48.91 
± 9.76; trait anxiety = 48.22 ± 9.28) among HD patients were found to 
be mild to moderate. These findings are consistent with the literature, 
which predominantly reports mild to moderate pain severity during 
vascular access cannulation in HD patients [1,4,5,7,10,16-17]. Emotional 
responses associated with AVF cannulation include anxiety, fear, 
and helplessness [8]. Experimental studies have reported moderate 
to high pre-cannulation anxiety levels [3,4]. Factors such as needle 
gauge, cannulation technique, the nurse’s experience and approach, 
as well as patients’ perceptions, prior experiences, and motivation may 
influence pain and anxiety during cannulation. These factors can lead 
to variability both between individuals and within the same individual 
over time; therefore, assessments conducted at different time points 
in the same group may yield differing results.
In this study, increasing age was positively associated with greater pain 
severity during cannulation. However, several studies have reported 
no association between age and pain levels [5]. This discrepancy may 
be related to prior experiences and individual pain thresholds within 
the study population. No significant association was found between 
age and anxiety levels, consistent with some previous reports [9,15]. 
In contrast, a meta-analysis indicated that needle fear decreases with 
increasing age [21].
In this study, women exhibited higher pain and anxiety scores than men, 
with a significant increase particularly observed in trait anxiety levels. 
These findings are consistent with previous studies examining pain 
associated with AVF cannulation [17]. Additionally, housewives reported 
higher pain and anxiety levels; however, this difference was statistically 
significant only for anxiety, reflecting the influence of female gender. 
It is well established that anxiety levels are higher in women than in 
men both in the general population and among patients undergoing 
HD, which may explain the elevated trait anxiety observed in female 
participants in this study [15,21]. Conversely, some studies have reported 
no association between gender and cannulation fear, suggesting that 
anxiety experienced during cannulation may be multifactorial [19]. 
Similarly, Çelik and Acar (2007) reported higher anxiety scores in female 
HD patients, although the difference was not statistically significant [14]. 
Sociocultural roles, increased responsibilities, and hormonal factors 
may contribute to women experiencing greater pain and anxiety.
In this study, illiterate individuals exhibited higher pain and anxiety 
levels; however, only the increase in trait anxiety reached statistical 
significance. Conversely, some studies have found no association 
between educational level and pain or anxiety, which may be attributable 

to differences in sample size and the distribution of educational levels 
[5,15].
In this study, the use of systemic analgesics and anxiolytics was 
associated with lower pain and anxiety levels. Although some studies 
report that mild pain may persist despite analgesic use, the literature 
supports the effectiveness of pharmacological and supportive 
interventions in reducing pain and anxiety [3,4,9,10].
Pain related to vascular access cannulation and needle phobia are 
common among patients undergoing HD [2,7-9]. In this study, individuals 
reporting cannulation-related anxiety had higher pain and anxiety 
levels, and increased anxiety was associated with greater pain severity. 
These findings are consistent with previous evidence indicating a 
positive association between anxiety and pain [1,4].
In this study, shorter durations of AVF use and HD treatment were 
associated with higher pain and anxiety levels, with significant effects 
observed particularly for pain and trait anxiety. These findings are 
consistent with studies reporting increased pain and anxiety in patients 
with shorter dialysis duration and newly established fistulas [1]. 
However, other studies have found no association between treatment 
duration and pain or anxiety [5,7,15,17]. Such discrepancies may be 
related to patients’ adaptation to treatment and the accumulation of 
experience over time.
In this study, cannulation performed using blunt-tipped needles and 
the buttonhole technique was associated with significantly lower 
pain severity, whereas needle type and cannulation technique did 
not affect anxiety levels. These findings are consistent with previous 
studies reporting reduced pain and anxiety with the use of blunt-tipped 
needles and the buttonhole technique [16,22].
In this study, the presence of AVF-related complications was not 
associated with anxiety levels but was related to pain severity. 
Individuals with aneurysm/pseudoaneurysm experienced lower pain 
severity during cannulation. The literature contains limited studies 
jointly examining cannulation-related pain and anxiety in patients 
with fistula complications. This finding suggests that structural skin 
changes associated with aneurysm/pseudoaneurysm may facilitate 
cannulation and reduce perceived pain [16,23].
In this study, individuals using a right brachial AVF exhibited lower pain 
and anxiety levels; however, only the difference in anxiety levels was 
statistically significant. These findings are consistent with studies 
reporting an association between fistula location and anxiety [1]. 
Evidence regarding the relationship between fistula location and pain 
remains inconsistent [1,7]. Such variability may be related to factors 
including the mobility of the brachial region, anatomical characteristics, 
and coexisting neuropathic conditions. The literature indicates that 
proximal AVF sites are associated with an increased risk of pain and 

Characteristics
Total n (%) State anxiety scores (STAI-S) Trait anxiety scores (STAI-T) Pain Level During Cannulation (VAS) p† 

Mean(SD) r p r p r p

Age 55.07(14.07) .052 .505 .075 .335 R = .112 .148

HD Duration, months 86.33(69.16) -.173* .025 -.153* .048 -.236** .002

AVF Duration, months 65.81(56.8) -.150 .053 -.162* .035 -.307** < .001

VAS-Pain Before Cannulation 0.37(1.1) .071 .360 .065 .400 .375** < .001

STAI-S 48.91(9.76) 1 .640** < .001 .443** < .001

STAI-T 48.22(9.28) .640** < .001 1 .424** < .001

VAS-Pain During Cannulation 4.32(2.43) .443** < .001 .424** < .001 1

Abbreviations: HD = hemodialysis; AVF = arteriovenous fistula; STAI-S = state anxiety scores; STAI-T = trait anxiety scores; VAS = Visual Analogue Scale,† Pearson korelasyon analizi * < .05 ** < .001

Table 1. Distribution of AVF Cannulation Pain (VAS) and State-Trait Anxiety Inventory (STAI) scores according to the numerical descriptive 
characteristics of ındividuals
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that brachiobasilic fistulas are linked to more severe pain compared 
with other fistula types [16]. Variations across studies may be related 
to the mobility of the brachial region, anatomical characteristics 
of vascular access, and the presence of concomitant neuropathic 
conditions.
Limitations
This study has several limitations. Primarily, the levels of pain and 
anxiety were assessed based on subjective criteria. Behavioral 
assessments of pain, such as grimacing, were not conducted. Secondly, 
pain and anxiety may influence individuals’ physiological and biological 

parameters (such as pulse, respiration, and cortisol levels). Thirdly, the 
sample size of the study is small, which limits the generalizability of the 
findings. Fourthly, factors that could influence pain and anxiety levels, 
such as individual differences, comorbidities, and variations among the 
nurses performing the cannulation, were not taken into account.
Conclusion 
Arteriovenous fistula cannulation in individuals undergoing HD 
treatment is a continuous requirement. In this context, the experience 
of pain and anxiety may be an inevitable situation. In this study, 
individuals reported their pain and anxiety levels to be mild to moderate. 

Table 3. Evaluation of factors explaining pain levels (VAS) during avf cannulation of ındividuals through multiple linear regression analysis (Enter 
Model)

Table 2. Distribution of AVF Cannulation Pain (VAS) and State-Trait Anxiety Inventory (STAI) scores according to ındividuals’ characteristics related 
to AVF

Characteristics of AVF
Total
n (%)

State anxiety scores (STAI-S) Trait anxiety scores (STAI-T) Pain Level During Cannulation (VAS)
p

Mean(SD) p Mean(SD) p Mean(SD)

Cannulation Technique

Buttonhole Technique 32(19.0) 49.68(7.26)

.868**

48.90(5.56)

.698**

3.25(0.38)

.021**Rope Ladder 82(48.8) 48.59(8.22) 47.59(7.33) 4.56(0.24)

Area Puncture 54(32.1) 48.92(12.86) 48.75(13.05) 4.60(0.37)

Needle Type

Standard 157(93.5) 49.03(10.01)
.524*

48.17(9.52)
.826*

4.53(2.35)
< .001*

Blunt 11(6.5) 47.09(4.90) 48.81(4.85) 1.40(1.46)

AVF Complication

Absent 139(82.7) 48.79(10.46)

.773**

47.82(9.77)

.586**

4.44(0.21)

.047**
Aneurysm/Pseudoaneurysm 13(7.7) 47.84(5.88) 49.30(6.88) 2.53(0.51)

Dilation 14(8.3) 51.35(4.66) 50.35(5.73) 4.75(0.41)

Hematoma-Bleeding 2(1.2) 47.0(1.41) 54.0(7.07) 4.70(0.80)

Active AVF Region

Right Radial AVF 10(6.0) 49.80(9.60)

.011**

49.90(6.48)

.041**

4.30(3.41)

.844**
Left Radial AVF 98(58.3) 49.94(7.69) 49.16(6.61) 4.30(2.18)

Right Brachial AVF 13(7.7) 40.46(13.98) 41.53(10.96) 3.84(2.42)

Left Brachial AVF 47(28.0) 48.89(11.45) 47.74(12.88) 4.52(2.74)

Abbreviations: AVF = arteriovenous fistula; STAI-S = state anxiety scores; STAI-T = trait anxiety scores; VAS = Visual Analogue Scale, *Independent sample t test; ** One-way ANOVA

Independent Variable B Stnd. Beta t p
95.0% CI

Lower Bound Upper Bound

Age .023 .131 2.226 .027 .003 .043

AVF Duration. months -.005 -.124 -2.009 .046 -.011 .000

Anxiety Associated with AVF (Present) .814 .133 2.Şub .045 .018 Oca.61

Reference = [Absent]

Needle Type (Standard) 2.687 .274 4.651 < .001 1.546 3.829

Reference = [Blunt]

Anxiolytic Use (Absent) Oca.67 .19 3.135 .002 .618 2.722

Reference = [Absent]

Complication in AVF (Aneurysm/Pseudoaneurysm Present) -1.792 -.197 -3.321 .001 -2.857 -.726

Reference = [Absent]

STAI-S .06 .241 3.098 .002 .022 .098

STAI-T .049 .186 2.365 .019 .008 .09

(Constant) -5.021 -4.383 < .001 -7.283 -2.759

Model: R = .681; R2 = .464; Adj. R2 =  .437; F = 17.193; p < .001 Durbin-Watson =  2.018 Dependent Variable: Pain Level During Cannulation (VAS) Abbreviations: AVF = arteriovenous fistula; β = partial correlation coefficient; 
STAI-S = state anxiety scores; STAI-T = trait anxiety scores
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Various factors influencing pain and anxiety were identified in this 
study, including age, gender, education level, use of analgesic and 
anxiolytic medications, duration of HD treatment, duration of AVF use, 
cannulation method, type of needle, AVF region, and the presence of 
aneurysms/pseudoaneurysms in the AVF. Ensuring patient satisfaction 
and enhancing quality of life and comfort are crucial aspects of 
healthcare. Therefore, it is important for healthcare professionals to 
assess pain and anxiety levels. Supporting patients and understanding 
their needs are essential to reduce pain and anxiety effectively. In this 
context, nurses can benefit patients by modifying the cannulation 
technique and the type of needle used. Additionally, uncovering 
individuals’ emotions and thoughts related to pain and anxiety, as 
well as developing coping strategies, can be considered fundamental 
elements of care. The development of trust between nurses and 
patients, as well as therapeutic communication, can be effective in 
managing pain and anxiety. Evidence-based pharmacological and non-
pharmacological interventions may be recommended to reduce pain 
and pain-related anxiety. However, there is a need for more randomized 
controlled trials in this area. 
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