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Abstract:

Arteriovenous fistula (AVF) cannulation is a routine but painful procedure for patients during hemodialysis,
which can lead to pain, anxiety, discomfort, and reduced treatment adherence. Repeated painful cannulation
may increase anxiety, reduce comfort, and negatively affect the overall treatment experience. Although guided
imagery has shown potential for relieving pain in various clinical settings, its effectiveness during AVE
cannulation has received limited attention, particularly among patients undergoing hemodialysis. Therefore,
further research is necessary to establish its effectiveness in this context. The objective of this study was to
evaluate the effect of guided imagery therapy on pain intensity during AVF cannulation among patients
undergoing hemodialysis. A quasi-experimental study with intervention and control groups was conducted
among 30 patients undergoing hemodialysis who were recruited using consecutive sampling from a
hemodialysis unit. Participants in the intervention group received guided imagery therapy immediately before
AVF cannulation, whereas those in the control group received routine nursing care. Pain intensity was assessed
using the Numeric Rating Scale (0-10). Group differences were analyzed using an independent t-test, and the
magnitude of the intervention effect was evaluated using Cohen'’s d. The results of this study, pain intensity
before cannulation was similar between the two groups. After the intervention, patients who received guided
imagery reported significantly lower pain scores (Mean = 1.27, SD = 1.03) than those receiving routine care
(Mean = 4.27, SD = 0.88), with a mean difference of 3.00 (95% ClI: 2.28-3.72; p < .001). The intervention
produced a very large effect (Cohen’s d = 3.12), indicating a substantial reduction in procedural pain. Guided
imagery therapy may offer a simple and feasible non-pharmacological approach to reducing pain during AVF
cannulation in patients undergoing hemodialysis. However, because this study involved a small sample and
used a quasi-experimental design, the findings should be interpreted with caution. Further randomized
controlled trials with larger samples are needed to confirm these results.
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INTRODUCTION

Chronic kidney disease (CKD) is a progressive condition that frequently leads to the patient
having “end-stage renal disease” (ESRD), requiring them to undergo long-term hemodialysis for long-
term survival (Kassim et al., 2023). CKD is such a catastrophic health condition whose prevalence

continues to increase worldwide over the years (Juwita & Kartika, 2019). In Indonesia, data from the
Indonesian Renal Registry (IRR) as of 2024 reported that a substantial proportion of patients with CKD
had progressed into the advanced stage, such as end-stage renal disease (ESRD), requiring and
receiving renal replacement therapy. Hemodialysis becomes one of the most commonly used renal

replacement therapies for 98% of patients with ESRD, while 2% use CAPD (Continuous Ambulatory
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Peritoneal Dialysis). Globally, the World Health Organization reported that in 2016 approximately 2.62
million individuals were undergoing hemodialysis, with projections indicating a continued to be
increase by 2030. In 2021, an estimated 674 million people worldwide were living with chronic kidney
disease (CKD). In high-income North America, the prevalence remained relatively stable, but mortality
and disability continued to be high, with a mortality rate of 20.6 per 100,000 population and 508.8
disability-adjusted life years per 100,000 population. In contrast, East Asia experienced an 11.7%
reduction in CKD prevalence, accompanied by lower mortality (11.1 per 100,000 population) and
disability-adjusted life years (322.4 per 100,000 population). The greatest burden was observed in
regions with low socio-demographic development, particularly sub-Saharan Africa and South Asia,
where CKD prevalence exceeded 9,000 cases per 100,000 population, and the associated disability
burden continued to increase (Li et al., 2025). In Indonesia, the number of patients undergoing
hemodialysis has also increased in line with the expansion of hemodialysis units worldwide (Iryawati
etal.,, 2025). According to the 17th Annual Report of the Indonesian Renal Registry (2024), the number
of patients receiving maintenance hemodialysis in Indonesia has increased substantially over the past
decade. The annual incidence of patients initiating chronic hemodialysis rose from 4,977 cases in 2007
to 60,034 cases in 2024, while the prevalence increased from 1,885 to 136,793 patients during the same
period. Although both indicators have shown some fluctuations in recent years, these figures reflect
the growing burden of end-stage kidney disease (ESKD) and the increasing demand for long-term
hemodialysis services in Indonesia, Hence, in West Sumatera, there are 857 new cases in 2024 contribute
as around 1,3% of all patients in Indonesia (Indonesian Renal Registry, 2024).

Hemodialysis as a most common therapeutic intervention for patients with ESRD requires
reliable vascular access to facilitate blood circulation between the body and the dialyzer

(Bode & Tordoir, 2013). Despite its life-sustaining benefits, hemodialysis requires repeated
vascular access procedures, particularly arteriovenous fistula (AVF) cannulation, during every
treatment session. Because AVF cannulation is performed several times each week, patients are
repeatedly exposed to procedural pain and discomfort that may negatively affect their treatment

experience and overall well-being (Peralta et al., 2023). The common vascular access types that used
were arterio-venous fistula (AVF) while 77% patients undergoing Hemodialysis regularly used this
procedure, arterio-venous graft (AVG), and central venous catheters, such as double-lumen catheters
or tunneled cuffed catheters (IRR, 2024). Among these options, AVF —also known as an arteriovenous
shunt or Cimino fistula. It becomes considered the preferred access because its superior patency rate,
lower risk of infection, and fewer complications compared to other vascular access methods. AVF is
surgically created by connecting an artery and a vein in a line, typically taken into the non-dominant
arm (Lawson et al., 2020). The procedure should make the pain during the hemodialysis process.
Therefore, identifying safe, practical, and effective non-pharmacological interventions to reduce
cannulation-related pain remains an important priority in nursing care.

Pain experienced during AVF cannulation procedures is classified as an acute pain. According
to the IASP (International Association for the Study of Pain), the pain itself is defined as an unpleasant
sensory and emotional experience due to actual or potential tissue damage. AVF cannulation is
perceived as particularly painful process because the needles used are large (16-gauge), larger than
those used for usual peripheral intravenous cannulation (Desnita, 2018). It feel like a severe and
anxiety-provoking stimulus due to the large-gauge needles required for adequate blood flow as well
(Fareed et al., 2025). Recurrent AVF cannulation during hemodialysis induces pain and also considered
one of the most common complications associated with the procedures taken (Mutiara Dewi & Masfuri,
2021). Previous studies have reported that 63.1% of hemodialysis patients experience pain related to
the AVF cannulation. Routine hemodialysis performed two to three times per week may experience
needle-related pain approximately 300 times per year (Sadigova et al., 2020). Another study reported

that among patients who had been undergoing hemodialysis for one year or more, 32.5% experienced
moderate pain, 30.8% tend to be experienced mild pain, and 27.4% experienced the severe pain during
AVF cannulation (Ibrahim et al., 2022). Several studies have documented varying levels of pain
intensity associated with AVF cannulation. On another study also found that before the application of
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a cold compress at the LI-4 acupoint, two-thirds of patients reported moderate pain intensity (score 4—
6), with a mean pain score of 5.36 (SD = 1.47) (Saputra & Nasution, 2021). Moreover, patients have to

undergo two needle insertions during each hemodialysis session: one for the blood flow from the body
to the dialyzer and another for returning blood from the dialyzer to the body. Pain is among the most
common and distressing complications reported, negatively affecting patient comfort, treatment
adherence, and overall quality of life (Sharifnia et al., 2025).

Effective pain management has become an important role in nursing intervention. It is not only

to improve patient experience but also to enhance adherence to lifesaving measures for prolonged
hemodialysis therapy in chronic kidney disease patients. Although some of the pharmacological
options such as local anesthetics are widely used in managing pain, non-pharmacological strategies
have gained attention due to their feasibility in clinical settings and minimal risk for adverse effects
(Kassim et al., 2023; Sharifnia et al., 2025). These interventions may include physical methods (e.g.,
cryotherapy, distraction techniques, massages), psychological approaches (e.g., relaxation, deep

breathing, cognitive distraction), and complementary therapies, which have shown a statistical effect
on reducing procedural pain among hemodialysis patients in the hemodialysis room (Fareed et al.,
2025; Kassim et al., 2023; Sharifnia et al., 2025). A recent systematic analysis of pain management

interventions in hemodialysis also identified commonly such a several non-pharmacological
interventions that are capable of reducing cannulation-related pain; however, there is a gap in high-
quality evidence regarding the specific procedure of imagery-based techniques for the AVF cannulation
process (Sharifnia et al., 2025). Moreover, while guided imagery therapy is recommended in broader

pain management literature due to its low cost, easy on implementation, and the most common positive

effects on psychological outcomes (Salimi Akinabadi et al., 2024), its application in routine dialysis care
warrants further empirical investigation to establish its effectiveness and practical integration among
clinical protocols, especially in hemodialysis conditions.

Nurses play a central role in pain management and are expected to possess the knowledge and
skills needed to minimize pain and discomfort during invasive procedures. Effective pain management
not only alleviates pain but also improves patient comfort and the overall treatment experience (Utami
& Kartika, 2018b). Interventions that can be used to reduce pain from repeated AVF cannulation are
important for patients on hemodialysis to improve treatment adherence and maintain quality of life.
(Rahman et al.,, 2020). Guided imagery, one of the cost-effective complementary therapies, has been

recommended as an alternative approach for pain management (Parizad et al., 2021). Guided imagery

is a cognitive-behavioral technique that uses in focusing mental visualization to evoke sensory
experiences and promote relaxation. It is hypothesized to act as a form of cognitive distraction, shifting
attention away from painful stimuli and continuing to reduce the perception of pain (Parizad et al.,
2021). Previous studies have demonstrated its effectiveness in reducing procedural pain and improving
patient comfort across various clinical settings. (Acar & Aygin, 2019; Salimi Akinabadi et al., 2024).
Although many of these studies have focused on surgical or acute procedural contexts, evidence
supporting the efficacy of guided imagery specifically for hemodialysis-related pain tends to be limited,
particularly in the context of AVF cannulation. Guided imagery activates the mind-body connection,
promoting well-being, reducing stress and anxiety, and enhancing immune function (Krau, 2020).
Guided imagery may also serve as a distraction from painful stimuli, thereby reducing their pain
perception (Utami & Kartika, 2018). However, evidence regarding its effectiveness during AVF
cannulation among patients undergoing hemodialysis remains limited. Guided imagery is typically
delivered through structured verbal instructions, with or without background music, to facilitate
mental visualization and relaxation (Cole, 2021).

Although guided imagery has been reported to reduce pain during a range of medical
procedures, its use during arteriovenous fistula (AVF) cannulation has received relatively little
attention. Most previous studies have involved patients undergoing surgery, labor, or other acute

procedures, while evidence among patients receiving maintenance hemodialysis is still limited. In
Indonesia, studies on guided imagery for AVF cannulation are also scarce, even though many patients
undergo repeated cannulation several times each week. More evidence is therefore needed to determine
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whether guided imagery can help reduce pain in this setting and support its use as part of routine
nursing care. Based on this gap, the present study aimed to evaluate the effectiveness of guided imagery
therapy in reducing pain intensity during AVF cannulation among patients undergoing hemodialysis.

METHODS

Study Design

This quasi-experimental study employed a non-randomized control group design to evaluate the
effectiveness of guided imagery therapy in reducing pain during arteriovenous fistula (AVF)
cannulation among patients undergoing maintenance hemodialysis. Participants were assigned to
either the intervention or control group using a non-random allocation method based on their
scheduled hemodialysis sessions. To minimize selection bias, eligible patients were recruited
consecutively according to the predefined inclusion and exclusion criteria until the required sample
size was achieved. Each group consisted of 15 participants.

Trial Registration

This study was prospectively registered in the Indonesian Clinical Research Registry (INA-CRR) under
the registry number of INA-ECOBA9D on January, 09, 2026. The registered protocol included detailed
information regarding the study objectives, some of the eligibility criteria, the intervention procedures,
expected outcome measures, and statistical analysis plans to ensure transparency and adherence to
international reporting standards.

Reporting Guideline

This manuscript was prepared in accordance with the Consolidated Standards of Reporting Trials
(CONSORT) extension for non-pharmacological interventions. Statement to improve the completeness
and transparency of reporting for non-randomized intervention studies.

Participants and Setting

The study was conducted in the Hemodialysis Unit of Prof. Dr. M. A. Hanafiah Government Hospital,
Batusangkar, West Sumatra, Indonesia. Participants were recruited consecutively between October to
December, 2022. A total of 36 patients were assessed for eligibility. Of these, 30 patients met the
eligibility criteria, provided written informed consent, and were enrolled in the study. Participants
were assigned to either the intervention group (n = 15) or the control group (n = 15) according to the
predetermined non-random allocation schedule. Eligible participants were adults (218 years)
diagnosed with end-stage kidney disease, undergoing maintenance hemodialysis using an
arteriovenous fistula as vascular access, able to communicate verbally, and willing to participate in the
study. Patients were excluded if they had received analgesic or sedative medication before cannulation,
had cognitive impairment, psychiatric disorders, or severe visual or hearing impairment, patients with
severe hearing loss, peripheral neuropathy, or had an unstable hemodynamic condition. Baseline
demographic and clinical characteristicc were compared between the two groups before the
intervention to assess group comparability.

The sample size was determined based on the number of eligible patients available during the study
period. A total of 30 participants who met the eligibility criteria were recruited consecutively and
allocated to the intervention (n =15) and control (n=15) groups. Although a formal a priori sample size
calculation was not performed, all eligible patients during the recruitment period were enrolled to
maximize the available sample for analysis ( Figure 1).

Intervention

Participants in the intervention group received guided imagery therapy immediately before
arteriovenous fistula (AVF) cannulation during a routine hemodialysis session. In the study setting,
patients routinely underwent maintenance hemodialysis twice weekly, with fixed treatment schedules
on Monday and Thursday, Tuesday and Friday, or Wednesday and Saturday. The guided imagery
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intervention was administered once during one of the participants' scheduled dialysis sessions before
AVF cannulation. The intervention was a 15-minute pre-recorded audio session, played through
earphones in a quiet part of the hemodialysis unit. The recording, created and delivered by the research
team, led participants through a series of deep breathing exercises, progressive relaxation, calming
mental imagery, and positive affirmations. During the session, participants were encouraged to sit or
lie comfortably, close their eyes, breathe slowly and visualize peaceful natural scenes such as a beach,
garden or mountain landscape, while focusing on narrated instructions. The guided imagery session
was completed once before AVF cannulation. Pain intensity was assessed using the Numeric Rating
Scale (NRS) immediately after AVF needle insertion to ensure a consistent assessment point for all
participants.

[ Enrollment ]

Assessed for eligibilitv

— | Excluded (n=6)

o Not meeting inclusion criteria
(n=4)

o Declined to participate (n=2)

Enrolled in this study (n=30) ’

NlA Tntorvvantinn (= 1R)

\ 4
[ Allacation

—

Roroivad (C1ridod Tmaocora

v l

Allocated to control group (n=15) Allocated to intervention group (n=15)
o Received allocated intervention o Received allocated intervention
(n=15) (n=15)
o Did not receive allocated o Did not receive allocated

A 4

[ Follow-Up 1

Completed intervention (n = 15) Camnleted intervention (m = 15)

[ Analysis

&

A 4 A 4

“«—  J

Tncluded in final analvsis (n = 15) Tncluded in final analvsis (n = 15)

Figure 1. Flow Diagram of Participant Recruitment, Group Assignment, Follow-up, and Analysis

Participants in the control group received routine nursing care without guided imagery or any
additional structured non-pharmacological pain management intervention. To minimize potential
confounding, patients who had received analgesics or sedative medications before cannulation were
excluded from the study. In addition, topical lidocaine spray was not used in the intervention group
during the study period. No adverse events related to the intervention were observed.

Measurement

240



Jurnal Berita Ilmu Keperawatan, Vol. 19 (2), 2026; p-ISSN:1979-2697; e-ISSN: 2721-1797

Pain intensity during AVF cannulation served as the primary outcome. Pain was assessed immediately
after cannulation using a validated pain scale (e.g., Numeric Rating Scale (NRS) with the Scale of (0—
10), where 0 indicates no pain and 10 indicates worst possible pain (Hansen et al., 2020). Pain

assessment was conducted by trained nurses who were not involved in administering the intervention.
Data Analysis

Data were analyzed using SPSS statistical software. Descriptive statistics were used to describe the
participant characteristics and baseline data. Normality of data distribution was tested using the
Shapiro-Wilk test and supported with histogram visualization. Data were normally distributed,
independent t-test was used to compare pain scores between groups. The significance level was set at
p < 0.05. Effect size was calculated (Cohen’s d for parametric data or r for non-parametric analysis) to
determine the magnitude of the intervention effect.

Ethical Considerations

Ethical approval was obtained from the Ethical Committee of Fort De Kock (Approval Number:
495/KEPK/X/2022). The study followed the ethical principles of the Declaration of Helsinki.
Participation was voluntary, confidentiality and anonymity were maintained, and patients were free to
withdraw at any time without affecting their treatment.

RESULTS

Participant Characteristics

A total of 30 patients undergoing maintenance hemodialysis participated in the study (Table 1), with
15 participants assigned to each group. Overall, the largest proportion of participants was aged 5665
years (40.0%). The distribution of male and female participants was equal (50.0% each). Most
participants had been receiving hemodialysis for 1-2 years (36.7%), while half had used an
arteriovenous fistula for less than one year (50.0%).

Table 1. Participant Demographics (n = 30)

Variable Control n (%) Intervention n (%) Total n (%)
Age category
26-35 years 3 (20.0) 1(6.7) 4(13.3)
36-45 years 2 (13.3) 2 (13.3) 4 (13.3)
46-55 years 5 (33.3) 2 (13.3) 7 (23.3)
56-65 years 3 (20.0) 9 (60.0) 12 (40.0)
> 65 years 2 (13.3) 1(6.7) 3 (10.0)
Gender
Male 8 (53.3) 7 (46.7) 15 (50.0)
Female 7 (46.7) 8 (53.3) 15 (50.0)
Duration of haemodialysis
<1 year 4 (26.7) 5 (33.3) 9 (30.0)
1-2 years 6 (40.0) 5 (33.3) 11 (36.7)
>2 years 5 (33.3) 5 (33.3) 10 (33.3)
Duration of AVF use
<1 year 8 (53.3) 7 (46.7) 15 (50.0)
1-2 years 3 (20.0) 3 (20.0) 6 (20.0)
> 2 years 4 (26.7) 5 (33.3) 9 (30.0)

Pain Intensity among Hemodialysis Patients during AVF

Table 2 represents the comparison of mean pain intensity scores before and after cannulation in both
the control and the intervention groups. Pain was assessed by using the Numeric Rating Scale (NRS)
ranging from 0 to 10, where higher scores indicate more severe pain. This table shows the change in
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pain intensity following arteriovenous fistula cannulation and illustrates the effect of guided imagery
therapy on pain reduction among hemodialysis patients.

Table 2. Pain Intensity Before and After AVF Cannulation According to Study Group (N = 30)

Variable Control (n=15) Intervention (n=15)
Pain score before cannulation
Mean + SD 4.80+0.86 4.33+0.90
Range 3-6 3-6
Pain score after cannulation
Mean + SD 427 +0.88 1.27 £1.03
Range 3-6 0-3
Pain category after cannulation, n (%)
No pain (0) 0(0.0) 4 (26.7)
Mild pain (1-3) 3 (20.0) 11 (73.3)
Moderate pain (4-6) 12 (80.0) 0 (0.0)
Severe pain (7-10) 0(0.0) 0 (0.0)

*Pain measured using Numeric Rating Scale (0-10)

Before the intervention, both groups demonstrated comparable levels of pain intensity scores. The
control group reported a mean pre-cannulation pain score of 4.80 (SD = 0.86), while the intervention
group showed a mean score of 4.33 (SD =0.90). It was indicated that patients in both groups experienced
moderate pain prior to the procedure. However, a distinct change was observed following cannulation.
In the control group, pain intensity showed a slight decrease to 4.27 (SD = 0.88), suggesting that routine
care alone resulted in minimal pain reduction and patients continued to experience moderate
discomfort. In another hand, as a contradictory statement, this study showed a substantial decline in
pain intensity that occurred in the intervention group following guided imagery therapy, with the
mean score decreasing to 1.27 (SD =1.03).

This result indicated a shift from moderate pain levels to very mild or no pain perceived, as
reflected in the minimum-maximum range of 0-3. As a result, Table 2 demonstrates the overall results
that stated the guided imagery therapy produced a clinically meaningful reduction in pain compared
with routine care for patients during the hemodialysis procedure, especially during the AVEF
cannulation process. While the control group showed such a small decline, patients receiving guided
imagery will also experience a marked improvement, supporting the effectiveness of this non-
pharmacological intervention in reducing cannulation pain among hemodialysis patients. Before the
independent t-test, the normality of the pain intensity scores was assessed using the Shapiro-Wilk test,
which is recommended for small sample sizes. The data were considered to be normally distributed;
an independent t-test was performed to compare post-cannulation pain intensity between the
intervention and control groups. The results are presented in Table 3.

Table 3. The Difference in Post-Cannulation Pain Intensity Scores Between Intervention and Control

Groups
Variable Control (n=15) Intervention = Mean Difference (95% t (df) p
(n=15) CI)
Post-cannulation 4.27 +0.88 1.27+1.03 3.00 (2.28 to 3.72)*  8.58 (28) <.001

pain score

*95% confidence interval calculated from summary statistics
An independent-samples t-test demonstrated that post-cannulation pain intensity was significantly

lower in the intervention group than in the control group (t(28) = 8.58, p <.001). The mean difference
between groups was 3.00 points (95% CI: 2.28-3.72). The corresponding effect size was very large
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(Cohen's d = 3.13), indicating a substantial difference in pain intensity between the two groups (Table
3).
Table 4. Effect Size of Guided Imagery on Pain Reduction

Effect Size Indicator Value Interpretation
Cohen’s d 3.12 Very large effect
Effect size r *0.77 Very large effect

* Indicates strong clinical and statistical impact of guided imagery therapy

The comparison of post-cannulation pain intensity scores between the intervention and control groups
demonstrated a statistically and significantly meaningful difference. As shown in Table 3, patients in the
control group reported a higher mean pain intensity score (M =4.27, SD = 0.88) compared with those who
received the guided imagery therapy (M = 1.27, SD = 1.03). The mean difference of 3.00 (95% CI: 2.28—
3.72; p <.001) was statistically significant (p <.001), indicating that guided imagery substantially reduced
pain intensity following arteriovenous fistula cannulation among hemodialysis patients. This finding
suggests that guided imagery provides immediate pain relief during a painful invasive procedure. Effect
size analysis further strengthens the magnitude of this impact. As presented in Table 4, the Cohen’s d

value of 3.12 indicates a very large effect, far exceeding the conventional threshold of 0.80 for a large
effect. Similarly, the effect size r value of 0.77 reflects a very strong association between guided imagery
therapy and pain reduction outcomes. These results also confirm that guided imagery is not only
statistically significant but also highly effective in a practical and clinical context. This study showed that
guided imagery therapy is a powerful non-pharmacological intervention capable of significantly
reducing cannulation pain among hemodialysis patients. The strength of the effect suggests that guided
imagery can be considered a feasible, low-cost, safe, and highly beneficial complementary pain
management strategy in hemodialysis settings.

The observed effect size (Cohen's d = 3.12) suggests a very large difference in pain intensity between
the intervention and control groups. Although this finding indicates a potentially meaningful clinical
benefit, it should be interpreted with caution. The present study was conducted using a quasi-
experimental design with a relatively small sample and did not include blinding of participants or
outcome assessors. These methodological characteristics may have influenced participants' self-reported
pain ratings and contributed to an overestimation of the intervention effect. In addition, effect size
estimates from small studies tend to be less stable than those obtained from larger trials. Further
randomized controlled studies involving larger and more diverse patient populations are needed to
confirm the magnitude of the effect observed in this study.

DISCUSSIONS

This study demonstrated that guided imagery significantly reduced the pain intensity during
arteriovenous fistula (AVF) cannulation in Chronic Kidney Disease (CKD) patients who were
undergoing hemodialysis. The intervention group exhibited substantially the results that showed a lower
post-cannulation pain intensity scores compared to the control group, with a mean difference of 3.00 (p
< .001), indicating a statistically significant effect. Guided imagery tends to offer a valuable non-
pharmacological intervention to become routine care in managing procedural pain associated with
hemodialysis. Guided imagery, as one of the cognitive-behavioral techniques, can involve the deliberate
generation of sensory experiences, particularly imagery, to gain relaxation and positive emotional states
(Kartika et al., 2023; Perry & Potter, 2016). The method engages multiple sensory modalities —especially
visual and auditory channels—to direct the individual’s focus toward pleasant and calming imaginary
scenes. This method is about delivering focused attention, which reduces mental capacity available for
processing the painful stimuli on the nervous system, aligning with the basic premise of distraction-
based interventions. The cognitive engagement required during guided imagery promotes a state of deep
concentration, facilitating relaxation and diminishing the subjective experience of pain (Zemla et al.,

2023).
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There are theoretical bases for the effectiveness of guided imagery that can be partially explained by
the gate control theory of pain, which posits that pain perception is modulated by neural gating
mechanisms at the level of the dorsal horn in the spinal cord. According to this model, only one type of
neural impulse can be transmitted through the gate to the brain at a time; thus, non-painful inputs—such
as those generated through guided imagery —can inhibit the transmission of nociceptive signals and
effectively “close the gate” to pain (Aghakhani et al., 2022). Guided imagery may activate the descending

inhibitory pathways and interneurons in the substantia gelatinosa, then reducing the salience of pain
signals and resulting in decreased pain perception. Additionally, guided imagery has been associated
with the stimulation of the endogenous opioid system in the body. Endorphins, which are naturally
occurring neuropeptides produced by the pituitary gland, are believed that have the contribution to
analgesia through their interaction with opioid receptors in the central nervous system. Relaxation using
deep breathing and positive imagery may enhance endorphin release, further attenuating pain
perception (Krau, 2020). This mechanism supports the notion that interventions promoting relaxation
and positive affect can exert measurable effects on pain outcomes.

The evidence from several studies about chronic illness populations further strengthens the rationale
for implementing this guided imagery in routine and daily care. Several studies have shown the positive
effects in cancer-related pain using this relaxation-based guided (Bozkurt-Duman et al., 2025; Hartshorn
et al., 2022), also commonly used in musculoskeletal pain (Jochimsen et al., 2024), and can be taken on
adults patients in ICU settings with chronic illness experiencing post-event pain and anxiety

(Hadjibalassi et al., 2018). All of these results show that guided imagery works not only for short-term
procedural pain but also for long-term and repeated pain. This is especially important for hemodialysis
patients who have to have vascular access procedures for the rest of their lives. Recent research in
neuroscience also backs up these clinical findings by showing that they are biologically possible. Guided
imagery has been shown to affect brain areas that help control pain, such as the anterior cingulate cortex
and the prefrontal cortex, by increasing top-down inhibitory control (Kong, 2024; Zeidan et al., 2012).
Furthermore, this kind of relaxation-based cognitive intervention has been associated with increasing

parasympathetic activation and endorphin release in the human nervous system (Krau, 2020), reinforcing
the theoretical mechanisms previously discussed about the sensory aspects of pain.

There are the baseline findings from this study related to previous research, even in different clinical
and sample settings. For example, there was a randomized-controlled trial from a previous study that
used guided imagery showed the significantly reducing menstrual pain among adolescent girls, with p
<.001 indicating a strong effect of the intervention (Kartika et al., 2022). Another study stated that guided
imagery therapy has been shown to decrease pain among patients recovering from myocardial infarction
(p = .002) (Febtrina & Febriana, 2019). Additional evidence and studies also support the use of guided
imagery in a range of painful conditions, including gastritis and gastrointestinal conditions (Utami &
Kartika, 2018a), headache disorders (Abdoli et al., 2012), and pain associated with cancer case (Kasi,
2025). These studies collectively underscore the direct applicability and potential utility of guided
imagery in reducing acute and chronic pain across patient populations worldwide. Despite the
continuing results, the underlying mechanisms by which guided imagery exerts its analgesic effects
warrant further exploration through neurophysiological studies. Future research should also be

conducted to examine the long-term effects of using guided imagery and its potential synergistic impact
when combined with other psychological or physical pain management strategies.

The findings of this study also align with a some of international literature which explained the
demonstrating of effectiveness of guided imagery in reducing procedural and chronic pain across diverse
settings and patient groups. Recent studies were conducted in hemodialysis settings, which have
similarly reported that mind-body interventions and manipulation as complementary methods can
effectively control pain and anxiety during vascular access procedures and dialysis sessions. Other
studies also conclude that listening to music therapy in hemodialysis patients can reduce anxiety (Kamila
et al., 2023) while the Benson therapy has the same effect to be considered (Anisah & Maliya, 2021). For
instance, another study found that guided imagery significantly reduced pain and stress itself among
hemodialysis patients undergoing repeated needle insertions and during VF procedures (Afshar et al.,
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2018). Additionally, a previous study demonstrated that guided imagery improved patient comfort and
reduced physiological stress responses during hemodialysis treatment (Beizaee et al., 2018). Not only in

hemodialysis settings, but several randomized controlled trials provide strong support for the analgesic
effects of guided imagery in various clinical contexts. Another study reported significant reductions in
procedural pain and anxiety among surgical and hospitalized patients receiving guided imagery therapy
(Kartika et al., 2023). Similarly, one systematic review concluded that guided imagery is consistently

associated with reductions in pain intensity and psychological distress across settings, highlighting its
significant effects as a non-pharmacological pain management strategy (Sulistiyvawati et al., 2024).

The findings of this study add to the growing body of evidence supporting guided imagery as a simple
and low-cost non-pharmacological approach for managing procedural pain. Participants who received
guided imagery reported lower pain intensity during AVF cannulation, which is consistent with
previous studies demonstrating its effectiveness in reducing pain during medical procedures (Acar &
Avygin, 2019; Parizad et al., 2021). One possible explanation is that guided imagery redirects attention

away from painful stimuli through focused mental visualization while promoting relaxation and
controlled breathing. These processes may reduce the emotional and cognitive response to pain, resulting
in a lower perceived pain intensity during needle insertion. Although the findings are encouraging, they
should be interpreted with caution because this study was conducted in a single hemodialysis center
using a quasi-experimental design and a relatively small sample. Therefore, the results may not be
generalizable to all hemodialysis populations. Larger randomized controlled trials involving diverse
clinical settings are needed to confirm the effectiveness of guided imagery and to determine its role as
part of routine pain management during AVF cannulation.

In addition, several potentially important clinical variables, including the underlying cause of end-
stage kidney disease, comorbidities, frequency of hemodialysis, and previous AVF cannulation
experience, were not collected. These factors may influence pain perception and should be considered in
future studies. This study considers the important role of nurses in implementing non-pharmacological
pain management strategies in hemodialysis care. Guided imagery can be incorporated as a standardized
nursing intervention before AVF cannulation to promote relaxation, enhance coping, and reduce pain
perception. Nurses should receive structured training to ensure effective delivery and patient
engagement. Integration of guided imagery into routine clinical protocols contributes to holistic, patient-
centered care, strengthens therapeutic relationships, and supports nursing efforts to improve quality of
care and patient well-being in hemodialysis settings.

CONCLUSION

This study found that guided imagery therapy was associated with lower pain intensity during
arteriovenous fistula (AVF) cannulation among hemodialysis patients. Participants who received guided
imagery reported significantly lower post-cannulation pain scores than those who received routine care,
suggesting that guided imagery may be a useful complementary approach for managing procedural
pain. Although these findings are encouraging, they should be interpreted with caution because the
study was conducted in a single center using a quasi-experimental design with a relatively small sample.
Further studies with larger sample sizes and randomized controlled designs are needed to confirm these
findings and determine their applicability across different hemodialysis settings.
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