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Abstract

Background: Thisstudy exploresthe treatment of internal carotid artery stenosisin patients with a high risk for cardiovascular
events. The use of regional anesthesia permits ongoing neurological monitoring and enhances patient safety during the procedure.
However, the operation can be stressful and lengthy, highlighting the need for strategies to alleviate patient discomfort. This
study evaluates audiovisual distractions such as video gogglesto potentially improve patient experiences during carotid surgeries,
atopic that has not yet been comprehensively researched.

Objective: Weaimed to (1) determine whether thereisabenefit for patients regarding stress reduction when using video goggles
during vascular surgery of the carotid artery and (2) determine whether any parameters can effectively measure such a potential
benefit.

Methods: This prospective, randomized study at the University Hospital Augsburg is evaluating the use of HappyMed video
goggles by patients undergoing carotid endarterectomy under regional anesthesia. Participants are randomized into either the
intervention group, which receivesthe video goggles, or the control group, which does not. The surgical and anesthetic procedures
remain consistent across both groups. Patients are eligible if they meet the surgical criteria, are able to lie supine, and are
cooperative. Patients are excluded if they are receiving corticosteroids, have dementia, or have alanguage barrier. The study uses
guestionnaires and vital/laboratory parameters, including cortisol levels and heart rate, to assess stress and anxiety. To monitor
potential motion sickness, the occurrence of nausea or vomiting is documented. Both patients and surgical staff will evaluate the
experience postoperatively to determine the goggles' impact on patient experience and stress management during surgery.

Results: The study has been approved by the local ethics committee and is registered at Clinical Trials.gov. Patient inclusion
started in September 2022 and should be completed within 3 to 4 years. This paper presents a study protocol that was finalized
and approved by the local ethics committee in September 2022. At the time of this protocol’s final submission for publication,
approximately 90% of the recruitment had been completed. Following completion of recruitment and data acquisition, the results
areintended to be published within one year.

Conclusions: This study aims to improve patient comfort and perioperative care during vascular surgery. Therefore, our study
aims to investigate if the use of video goggles during surgery is feasible and if there are parameters that indicate a benefit for
patients. This study is being conducted as a pilot trial to provide a foundation for future research aimed at improving patient
comfort during carotid artery surgery under local anesthesia.

Trial Registration: Clinical Trials.gov NCT06704230; https://clinicaltrials.gov/study/NCT06704230

International Registered Report Identifier (IRRID): DERR1-10.2196/70597
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Introduction

Atherosclerosis and macroangiopathy of the internal carotid
artery are common conditions in patients with elevated
cardiovascular risk. Treatment of internal carotid artery stenosis
is often conservative, involving risk factor modification and
medication. However, when a certain degree of stenosis is
reached or symptoms suggestive of stroke are present,
thrombendarteriectomy and revascularization is indicated.
Revascularization can be performed either through interventional
angiography with stent placement or open surgical
endarterectomy [1-3]. The operation is frequently carried out
under regiona plexus anesthesia, which alows the patient to
be awake and enables continuous neuromonitoring. This
approach offers the advantage of monitoring for neurological
changes during carotid artery clamping, allowing the surgical
team to immediately respond, for example, by placing a shunt
system to ensure cerebral antegrade perfusion [4]. As aresult,
regional anesthesia providesabenefit during surgery. However,
for patients, the procedure, which can last up to 2 hours or more
in some cases, may pose asignificant burden. Thefixed position,
inability to move, sterile drapes over the face, manipulation by
the surgical team, and anxiety about potential complications
are just a few of the factors that may distress patients during
this operation [4]. All in all, studies of operations with local or
general anesthesia show that neither technique has any
advantage over the other [4]. Both types are carried out
frequently. Increased sweating and reports of substantial
subjective distress are not uncommon if the procedure is
performed under local anesthesia. To the authors' knowledge,
there have been no previous attempts to quantify stress
parameters or to reduce stress in these patients.

In many medical fields, devices and therapies are now being
used to reduce patient stress in the perioperative setting. In
procedures performed under local or regional anesthesia, such
as in orthopedics or dentistry, efforts are being made to make
operations more tolerable and less stressful for patients [5-7].
For example, music and video goggles can be used to entertain
and distract patients during the intervention. Severa studies
have shown that music can significantly reduce patients’ anxiety,
stress, and perception of pain[6,8]. These applications, however,
are often limited to dental or pediatric patients[9,10]. In these
patient groups, a need for anxiety reduction is understandable,
as many individuals find dental treatment stressful.
Nonpharmacological sedation or improving the experience for
children is highly justifiable. Newer approaches using video
goggles appear in more and more fields, but good systematic
randomized studies have not yet been performed. In vascular
surgery, particularly carotid surgery, the use of audiovisual
distraction during the procedure has not been implemented, to
our knowledge, and its potential benefits remain undocumented.
Because of the special setting of the surgery and the burden on
patients, it is necessary to anayze the use of audiovisual
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distraction devices in carotid surgery. This study aims to
demonstrate the feasibility and potential patient benefit of using
video goggles in vascular surgery, particularly during carotid
procedures. Additionally, we seek to assess a range of
parameters that may be suitable for capturing such effects.

Methods

Trial Design and Study Population

Inthis prospective, randomized study, the use of the HappyMed
video goggles (HappyMed GmbH) will be evaluated in patients
undergoing carotid endarterectomy under regional anesthesia.
The study is being conducted as a single-center study at the
University Hospital Augsburg (Augsburg, Germany) in
collaboration with the departments of vascular surgery and
anesthesiology. Patient acquisition started in September 2022
and should be completed within three years. All patients
scheduled for the abovementioned procedure who meet the
inclusion criteria are informed about the study and invited to
participate. Upon agreeing to participate, patients are
randomized according to a predefined list, assigning them to
either the intervention group (with video goggles) or control
group (without video goggles). The surgical procedure is
identical for both groups, and the study does not influence the
operative or anesthetic management of the patients.

Ethical Considerations

Informed consent for the study is obtained during preoperative
preparation, separate from the surgical consent process, to ensure
that patients clearly distinguish between their participation in
the study and the surgical procedure. The study was submitted
to the responsibl e ethics committee (Ethikkommission Ludwig
Maximilians Universitdt Minchen, Germany) for review and
has been approved (reference number 21-1199). Both the
sponsor (University Hospital Augsburg) and the funder
(HappyMed GmbH) have no direct influence on data
management or the publication of the study results. All dataare
fully anonymized and treated confidentially; no data will be
shared with third parties. No compensation was provided to
participants.

Inclusion Criteria

Petients are included who undergo carotid endarterectomy under
regional anesthesia. For anesthesia, acervical block isused. To
qualify for the study, patients must meet the clinical
requirements for the surgery, be sufficiently oriented and
cooperative, and be able to lie supine for the duration of the
procedure.

Exclusion Criteria

Exclusion criteria include current corticosteroid use or
medications affecting cortisol levels, as well as patients with
insurmountable language barriers that would impair
understanding of the questionnaire. Additionally, patients with
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severe dementia or lacking the capacity to provide informed
consent are excluded.

Secondary Exclusion Criteria and Adverse Events

Patientswho withdraw consent after enrollment will be excluded
from the study. If complications arise during surgery requiring
conversion to general anesthesia, patientswill also be excluded.

Randomization

Patient randomization follows a predefined list based on patient
ID, assigning them to either the control or intervention group.
The list is followed sequentialy, and random assignment to
either the intervention or control group is performed using
Microsoft Excel. The randomization scheme is constructed to
ensurea1:1 allocation ratio (50-50) upon reaching atotal sample
size of 100 patients. Due to the nature of the intervention,
blinding of participants and investigators is not feasible.

Sample Size Estimation

Due to the exploratory nature of the study, no formal sample
size estimation was performed. There are no other studies
covering this topic. Therefore, there are no data available on
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how great a relevant effect should be, nor on how large the
sample size should be. The goal is to use this study and its
preliminary results as a basisfor initiating a confirmatory trial.
With a sample size of 100 patients, the sample should be big
enough to provide an overview on the possible characteristic
values.

Interventions

Theintervention group will receive perioperative video goggles
with an audio system designed to distract patients from the
surgical process and enhance their experience. The video
goggleswill display various nature scenes accompanied by soft
music. Patients can choose from avariety of prel oaded content.
The device meets the requirements of the Medical Device
Directive 93/42/EWG and the Austrian Medical Devices Act.
The anesthesiol ogists, who are primarily responsible for helping
the patients use the goggles, received brief online training on
how to operate the device. To minimize potential confounding
factors, intraoperative management is performed by asmall and
experienced team of anesthesiologists. Figure 1 showsthetiming
and parameters that will be measured during surgery.

Figure 1. Timing and measured parameters during surgery. The intervention group uses the goggles during the time indicated by the red line. KAB:
Kurzfragebogen zur aktuellen Beanspruchung (German for “short questionnaire for acute stress’); OR: operation room; RASS: Richmond Agitation

Sedation Score; STAI: State-Trait Anxiety Inventory.
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Assessment of Distress

To assess patient stress, questionnaires and vital/laboratory
parameters will be used. The day before surgery, after they
provide informed consent, the patients will complete initial
questionnaires. These include the Spielberger State-Trait
Anxiety Inventory (STAI; Hogrefe Verlag), which measures
both “trait anxiety” (a general predisposition to anxiety) and
“state anxiety” (anxiety related to the current situation, ie, the
upcoming surgery) [11]. This questionnaire is often used to
measure anxiety and is seen as an indicator of distress. The
score is used in many types of analysis, although the trait
sections of the STAI are believed to measure negative affectivity
rather than trait anxiety per se [12,13]. Additionally, patients
will complete the Kurzfragebogen zur aktuellen Beanspruchung
(KAB; German for “short questionnaire for acute stress”), which
will be repeated perioperatively multiple timesto assess changes
in response patterns[14]. Thefocuswill be onindividual stress
trgjectories and differences between the control and intervention
groups.

https://www.researchprotocol s.org/2025/1/€70597

Blood sample, heartrate, RASS, KAB, pain, distress,
fear, nervousness

Satisfaction (patient,
surgery, anesthesia)

For a more objective measurement of stress, the cortisol level
in the serum is measured by taking blood samples at multiple
times (at baseline, arrival in the operation room, skin incision,
clamping the carotid artery, skin suture, and 1 hour after skin
suture). Baseline measurements are all taken under consistent
conditions: the same time of day before the patient rises from
bed. Resting heart rate, KAB score, and the Richmond
Agitation-Sedation Scale (RASS) score will be evaluated
simultaneously with blood sampling. Cortisol levels are a
common tool to measure stress in acute situations [15-17]. The
RASS, commonly used in anesthesiology and intensive care,
will be used to estimate patients’ agitation and provide insight
into their stress levels [18]. Heart rate and RASS scores serve
as objective measures of patient stress, while the KAB reflects
patients subjective burden across 6 categories. This score is
frequently used in psychology to capture current stress levels
and is well suited for perioperative use due to its ease of
administration. The differencesin serum cortisol levelsbetween
the groups are considered the primary end point. All other
measurements are secondary end points.
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Assessment of Usefulness and Practicality

Postoperatively, the patients and the surgical team (the first
surgeon and attending anesthesiologist) will complete a
satisfaction survey using a 10-point numerical rating scale
(NRS). Surgeons and anesthesiologists will rate the patients
manageability, rel axation, and calmness during surgery. Patients
will also rate the satisfaction and anxiety they experienced
before and during surgery on a 10-point NRS scale. Patientsin
the video goggle group will be asked if they would choose to
use the goggles again in a potential follow-up operation (as a
dichotomic yes/no question). Motion sickness when using the
goggles, asignificant issue associated withimmersionin virtual
reality, will be assessed.

Outcomes

Primary Feasibility Outcomes

Patientswho meet theinclusion criteriaand agreeto participate
are enrolled in the study. Patients who meet the criteria but
decline participation are counted anonymoudy, with
differentiation between those who refuse and those who are
excluded for other reasons (eg, language barriers, profound
hearing impairment, dementia, or logistical challenges). After
the operation is completed and the patient |eaves the wake-up
room, all data are checked for completeness, and an attempt is
made to fill in any missing data. If there any adverse events or
remaining missing data, or if the patient withdraws consent to
participate in the study, the collected data are excluded from
analysis. Because of the very short time from patient inclusion
to complete data collection for each patient and because there
is no follow-up after the initial inpatient stay, we assume that
this method will yield mostly complete records.

Clinical Outcomes

In addition to patient satisfaction, anxiety before and during
surgery will be assessed. Comparison of patient satisfaction and
anxiety measures between the intervention and control groups
will be conducted. Additionally, patients in the intervention
group will be asked at the end of the operation day whether they
would choose to use the goggles again during potential
follow-up surgery. For these patients, the average STAI score
will be compared between those who would opt to use the
goggles again and those who would not. Furthermore,
comparisons of the recorded vital parameters and scores at
different time points during surgery will be made between the
control and intervention groups.

Data Collection and M anagement

Missing data are not expected; however, if data are incomplete
for a participant, the participant will be excluded from the
analysis. Group allocation and reasons for exclusion will be
reported transparently to minimize the risk of bias. Due to the
pilot nature of the study, no imputation is planned.

Patient-specific data and collected parameters are recorded on
paper case report forms and later manually entered into a
Microsoft Excel database. The complete dataset will be
transferred to an SPSS (version 28, IBM Corporation) database
for analysis. Digital data are stored in a folder with restricted
access on a protected server of the University Hospital
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Augsburg. Paper-based data are stored in alocked office at the
study office. Final data access is only granted to primary
investigators.

Planned Analysis

The analysiswill be conducted using SPSS. Due to the study’s
exploratory nature, descriptive statistics will be applied.
Appropriate measures of central tendency and variability will
be used depending on the level of measurement. Graphical
representations will be made using line graphs or box plots.

Results

The study is registered on the ClinicalTrials.gov platform
(NCT06704230). Patient recruitment commenced in September
2022 and should be completed within 3to 4 years. At thetime
of thisprotocol’sfinal submission for publication, approximately
90% of the recruitment had been compl eted. After theincluding
the 100th patient, the acquired data will be analyzed and the
resultswill be published in a peer-reviewed journal within one
year.

Discussion

Summary

To our knowledge, this is the first study to investigate the
perioperative use of video gogglesin patients undergoing carotid
surgery under local anesthesia. Audiovisua distraction is
commonly used in surgical procedures performed under local
or regional anesthesia to reduce patient stress and discomfort
[8,19,20]. This, in turn, may lead to reduced use of analgesics
and sedatives, thereby minimizing therisk of complicationsand
overdose [21]. In addition, such interventions can facilitate
outpatient procedures, allowing patientsto be discharged shortly
after treatment without the need for extended postoperative
monitoring because of sedation.

In vascular surgery—particularly carotid endarterectomy
performed under local anesthesia—continuous monitoring of
the patient isessential to detect signs of cerebral hypoperfusion
when the carotid artery isclamped. Local or regional anesthesia
thus provides an advantage [22]. However, for the patient,
undergoing surgery in the neck region can be physically and
psychologically challenging, as they must remain in a fixed
position on the operating table for approximately 2 hourswhile
being covered by a sterile drape, which is placed closely over
the patient’s face and cannot be repositioned without risking a
breach of sterility. Patient stress during procedures under local
anesthesia can also pose a challenge for the clinical team and
affect surgical outcomes. The current literature does not indicate
a significant overal benefit of one anesthetic technique over
the other in carotid endarterectomy; thus, the decision should
be individualized [4]. This study aims to assess the feasibility
of using video goggles during such procedures and to evaluate
their potential in reducing patient-reported stress levels.
Furthermore, thereiscurrently no tool to predict which patients
may benefit from the use of video goggles and which may not.

JMIR Res Protoc 2025 | vol. 14 | €70597 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Strengths, Limitations, and Dissemination

To evaluate patient stress, we use a multimodal approach that
includes objective and subjective parameters. Serum cortisol
levels serve asthe primary objective marker, complemented by
heart rate monitoring and the RASS. Additionally, the KAB
guestionnaire was used to assess patient-perceived stress. All
parameterswere recorded at multiple time points before, during,
and after the operation, enabling a comparative analysis
comparing the intervention and control groups.

Drug administration was meticulously documented, as
medications could potentially confound the measured
parameters. Although the sample size is limited, which may
preclude dtatistically significant findings, and this is a
single-center study, which means that just one device in one
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specific procedure is evaluated, the study primarily aims to
assess the feasibility and acceptance of video goggles by
patients, anesthesiologists, and surgeons, as well asto identify
robust parametersfor future research. By publishing our findings
inapeer-reviewed journal, we hopeto provide abasisfor further
research in this field and to promote enhanced approaches to
perioperative stress reduction in patients undergoing carotid
surgery under local anesthesia. In future work, a potential third
group using music as a distraction tool could be explored.

Conclusions

This pilot study explores the implementation of video goggles
during carotid surgery under conscious sedation and aims to
identify suitable outcome parameters for evaluating this
interventin’s potential benefitsin reducing perioperative stress.

Acknowledgments

Thiswork was supported by HappyMed. The video goggles are provided free of chargefor the duration of the study. Additionally,
the study is supported by intramural research funding from the University of Augsburg, which covers personnel and incidental
expenses.

Authors Contributions

TPM, KG, AH-D, and HK contributed equally to generate this protocol. HK drafted the manuscript. TPM, KG, and AH-D critically
revised the manuscript for important intellectual content. Final approval of the version to be published was given by all authors.
Parts of this manuscript were translated with the help of artificial intelligence and revised by the authors.

Conflicts of Interest
None declared.

References

1.  Brott T, Hobson R, Howard G, Roubin GS, Clark WM, Brooks W, et al. CREST Investigators. Stenting versus endarterectomy
for treatment of carotid-artery stenosis. N Engl JMed. Jul 01, 2010;363(1):11-23. [FREE Full text] [doi:
10.1056/NEJM 0a0912321] [Medline: 20505173]

2. International Carotid Stenting Study investigators, Ederle J, Dobson J, Featherstone RL, Bonati LH, van der Worp HB, et
al. Carotid artery stenting compared with endarterectomy in patients with symptomatic carotid stenosis (International
Carotid Stenting Study): an interim analysis of arandomised controlled trial. Lancet. Mar 20, 2010;375(9719):985-997.
[EREE Full text] [doi: 10.1016/S0140-6736(10)60239-5] [Medline: 20189239]

3.  MasJL, Chatellier G, Beyssen B, Branchereau A, Moulin T, Becquemin J-P, et al. EVA-3S Investigators. Endarterectomy
versus stenting in patients with symptomatic severe carotid stenosis. N Engl JMed. Oct 19, 2006;355(16):1660-1671. [doi:
10.1056/NEJM0a061752] [Medline: 17050890]

4.  GALA Trial Collaborative Group, Lewis SC, Warlow CP, Bodenham AR, Colam B, Rothwell PM, et a. General anaesthesia
versus local anaesthesia for carotid surgery (GALA): amulticentre, randomised controlled trial. Lancet. Dec 20,
2008;372(9656):2132-2142. [doi: 10.1016/S0140-6736(08)61699-2] [Medline: 19041130]

5. HoleJ, Hirsch M, Bal E, Meads C. Music as an aid for postoperative recovery in adults: a systematic review and
meta-analysis. Lancet. Oct 24, 2015;386(10004):1659-1671. [doi: 10.1016/S0140-6736(15)60169-6] [Medline: 26277246]

6. Kihimann AYR, de Rooij A, Kroese L, van Dijk M, Hunink M, Jeekel J. Meta-analysis evaluating music interventions for
anxiety and pain in surgery. Br J Surg. Jun 2018;105(7):773-783. [FREE Full text] [doi: 10.1002/bjs.10853] [Medline:
29665028]

7. LepageC, Drolet P, Girard M, Grenier Y, DeGagné R. Music decreases sedative regquirements during spinal anesthesia.
Anesth Analg. Oct 2001;93(4):912-916. [doi: 10.1097/00000539-200110000-00022] [Medline: 11574356]

8.  SargutM, Novotny A, FriessH, Kranzfelder M. Virtual reality in surgery: minimizing stressand pain in patients undergoing
minor-surgical procedures under local anesthesia-results of afeasibility study. Int JComput Assist Radiol Surg. Apr
2025;20(4):735-742. [doi: 10.1007/s11548-024-03305-w] [Medline: 39707039]

9. Bandyopadhyay S, Kaur M, Sinha R, Muthiah T, Ayub A, Subramaniam R. Effect of video distraction on preoperative
anxiety scoresin pediatric patients undergoing general anesthesiain ophthalmic daycare procedures: A randomized controlled
trial. J Anaesthesiol Clin Pharmacol. 2024;40(1):133-139. [FREE Full text] [doi: 10.4103/joacp.joacp 236 _22] [Medline:
38666175]

https://www.researchprotocols.org/2025/1/e70597 JMIR Res Protoc 2025 | vol. 14 | €70597 | p. 5

(page number not for citation purposes)


https://europepmc.org/abstract/MED/20505173
http://dx.doi.org/10.1056/NEJMoa0912321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20505173&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(10)60239-5
http://dx.doi.org/10.1016/S0140-6736(10)60239-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20189239&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa061752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17050890&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(08)61699-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19041130&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(15)60169-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26277246&dopt=Abstract
https://europepmc.org/abstract/MED/29665028
http://dx.doi.org/10.1002/bjs.10853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29665028&dopt=Abstract
http://dx.doi.org/10.1097/00000539-200110000-00022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11574356&dopt=Abstract
http://dx.doi.org/10.1007/s11548-024-03305-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39707039&dopt=Abstract
https://europepmc.org/abstract/MED/38666175
http://dx.doi.org/10.4103/joacp.joacp_236_22
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38666175&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kerndl et &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Mahajan N, Kotwal B, Gupta A, Kaul B, Gupta R, Kaul S. Comparative evaluation of an audiovisua distraction aid and
print format entertainment on pain perception, anxiety and children behavior in the dental setting. Int J Clin Pediatr Dent.
2022;15(1):54-59. [FREE Full text] [doi: 10.5005/jp-journals-10005-2329] [Medline: 35528503]

Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, Jacobs GA. Manual for the State-Trait Anxiety Inventory. Palo Alto,
CA. Consulting Psychologists Press; 1983.

Knowles KA, Olatunji BO. Specificity of trait anxiety in anxiety and depression: meta-analysis of the State-Trait Anxiety
Inventory. Clin Psychol Rev. Dec 2020;82:101928. [FREE Full text] [doi: 10.1016/j.cpr.2020.101928] [Medline: 33091 745]
Bieling PJ, Antony MM, Swinson RP. The State-Trait Anxiety Inventory, Trait version: structure and content re-examined.
Behav Res Ther. 1998;36(7-8):777-788. [FREE Full text] [doi: 10.1016/s0005-7967(98)00023-0] [Medline: 9682533]
Schulz H, Schlotz C. Entwicklung und Erprobung eines Kurzfragebogens zur Erfassung der aktuellen Beanspruchung.
Zeitschrift fur Arbeitswissenschaft. 1999;53:214-2109.

Hellhammer DH, Wiist S, Kudielka BM. Salivary cortisol as a biomarker in stress research. Psychoneuroendocrinol ogy.
Feb 2009;34(2):163-171. [doi: 10.1016/].psyneuen.2008.10.026] [Medline: 19095358]

JamesKA, Stromin JI, Steenkamp N, Combrinck M1. Understanding the rel ati onshi ps between physiological and psychosocial
stress, cortisol and cognition. Front Endocrinol (Lausanne). 2023;14:1085950. [FREE Full text] [doi:
10.3389/fendo0.2023.1085950] [Medline: 36950689]

Kirschbaum C, Hellhammer DH. Salivary cortisol in psychobiological research: an overview. Neuropsychobiology.
1989;22(3):150-169. [doi: 10.1159/000118611] [Medline: 2485862]

Sesder CN, Gosnell MS, Grap MJ, Brophy GM, O'Neal PV, Keane KA, et a. The Richmond Agitation-Sedation Scale:
validity and reliability in adult intensive care unit patients. Am J Respir Crit Care Med. Nov 15, 2002;166(10):1338-1344.
[doi: 10.1164/rccm.2107138] [Medline: 12421743]

Kakar E, Billar RJ, van Rosmalen J, Klimek M, Takkenberg JIM, Jeekel J. Music intervention to relieve anxiety and pain
in adults undergoing cardiac surgery: a systematic review and meta-analysis. Open Heart. Jan 2021;8(1):e001474. [FREE
Full text] [doi: 10.1136/0penhrt-2020-001474] [Medline: 33495383]

Liszio S, Bauerlein F, Hildebrand J, van Nahl C, Masuch M, Basu O. Cooperative virtual reality gaming for anxiety and
pain reduction in pediatric patients and their caregivers during painful medical procedures: protocol for a randomized
controlled trial. IMIR Res Protoc. Mar 31, 2025;14:e63098. [FREE Full text] [doi: 10.2196/63098] [Medline: 40164171]
Sobreira LER, CostaMP, Dantas CR, SilvaALM, Moraes AO. Local versus general anesthesiafor endovascular repair of
abdominal aortic aneurysm: a systematic review and meta-analysis. J Cardiothorac Vasc Anesth. Mar 26,
2025;S1053-0770(25):00261-7. [doi: 10.1053/j.jvca.2025.03.036] [Medline: 40253281]

Borulu F, Emir, Aydin ME, Arslan, Calik E, Erkut B. Effect of anesthesiatype (local or general) on neurocognitive functions
in carotid endarterectomy. Ann Clin Anal Med. Jun 15, 2021;12(Suppl_02):228-232. [doi: 10.4328/ACAM.20600]

Abbreviations

KAB: Kurzfragebogen zur aktuellen Beanspruchung; German for “short questionnaire for acute stress’
NRS: numeric rating scale

RASS: Richmond Agitation-Sedation Scale

STAI: Spielberger State-Trait Anxiety Inventory

Edited by J Sarvestan; submitted 26.12.24; peer-reviewed by M Pritchard, J Galvez; comments to author 05.02.25; revised version
received 10.02.25; accepted 02.06.25; published 11.07.25

Please cite as.

Kerndl H, Millian TP, Girtler K, Hyhlik-Duerr A

Measuring Stress Reduction in Patients Receiving Multimedia Entertainment During Vascular Surgery Under Regional Anesthesia:
Protocol for a Randomized Controlled Study

JMIR Res Protoc 2025; 14:e70597

URL.: https://www.researchprotocols.org/2025/1/€70597

doi: 10.2196/70597

PMID:

©Hagen Kerndl, Thomas Peter Millian, Karlheinz Gurtler, Alexander Hyhlik-Duerr. Originally published in IMIR Research
Protocols (https://www.researchprotocols.org), 11.07.2025. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly cited. The

https://www.researchprotocols.org/2025/1/e70597 JMIR Res Protoc 2025 | vol. 14 | €70597 | p. 6

(page number not for citation purposes)


https://europepmc.org/abstract/MED/35528503
http://dx.doi.org/10.5005/jp-journals-10005-2329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35528503&dopt=Abstract
https://europepmc.org/abstract/MED/33091745
http://dx.doi.org/10.1016/j.cpr.2020.101928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33091745&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0005-7967(98)00023-0
http://dx.doi.org/10.1016/s0005-7967(98)00023-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9682533&dopt=Abstract
http://dx.doi.org/10.1016/j.psyneuen.2008.10.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19095358&dopt=Abstract
https://europepmc.org/abstract/MED/36950689
http://dx.doi.org/10.3389/fendo.2023.1085950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36950689&dopt=Abstract
http://dx.doi.org/10.1159/000118611
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2485862&dopt=Abstract
http://dx.doi.org/10.1164/rccm.2107138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12421743&dopt=Abstract
https://openheart.bmj.com/lookup/pmidlookup?view=long&pmid=33495383
https://openheart.bmj.com/lookup/pmidlookup?view=long&pmid=33495383
http://dx.doi.org/10.1136/openhrt-2020-001474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33495383&dopt=Abstract
https://www.researchprotocols.org/2025//e63098/
http://dx.doi.org/10.2196/63098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40164171&dopt=Abstract
http://dx.doi.org/10.1053/j.jvca.2025.03.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40253281&dopt=Abstract
http://dx.doi.org/10.4328/ACAM.20600
https://www.researchprotocols.org/2025/1/e70597
http://dx.doi.org/10.2196/70597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kerndl et &

complete bibliographic information, a link to the original publication on https://www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocols.org/2025/1/e70597 JMIR Res Protoc 2025 | vol. 14 | €70597 | p. 7
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

