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Background: Digital subtraction angiography can affect anxiety in patients so 

that it can worsen the patient's condition during catheterization, such as in-

creased heart rate and breathing. One of the efforts to reduce anxiety that can 

improve hemodynamics is butterfly hug therapy. However, its effectiveness in 

reducing hemodynamic anxiety needs to be further investigated. 

Purpose: To evaluate butterfly hug therapy's effectiveness on anxiety and he-

modynamics before digital subtraction angiography. 

Methods: This is a quasi-experiment study with a pretest-posttest control group 

design. Fifty-two respondents were selected using purposive sampling. A total 

of 26 respondents were given butterfly hug therapy, and 26 others were given 

standard therapy. The study implemented the Zung Self Rating Anxiety Scale 

Questionnaire and observation sheet. This research analysis uses the Inde-

pendent T-test and Wilcoxon Test. 

Results: The anxiety level of the experimental group was lower than that of the 

control group (46.73 ± 2.08 vs. 53.84 ± 1.74; p<0.05). In hemodynamic stability 

(pulse, respiratory, and blood pressure) was stability than the control group 

(80.69 ± 2.44 vs. 89.11 ± 2.39; 20.65 ± 0.39 vs. 21.0 ± 0.53; 104.7 ± 1.46 vs. 

109.5 ± 1.82; p <0.05). 

Conclusion: Butterfly hug therapy is effective in reducing anxiety and stabilizing 

hemodynamics among patients undergoing digital subtraction angiography. 
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INTRODUCTION 

Digital subtraction angiography (DSA) is an invasive diag-

nostic catheterization procedure that remains the gold 

standard imaging modality for cerebrovascular disorders.1 

The method aims to investigate the abnormalities in blood 

vessels in both extra and intracranial areas, for example, 

transient ischemic attack (TIA), recurrent ischemic stroke, 

spontaneous subarachnoid hemorrhage, aneurysm, arte-

rial-venous malformation, intracranial vasospasm, tumors 

located in the head area, dural arteriovenous and carotid-

cavernous fistulas, and other conditions to see the ana-

tomical shape or collaterals that exist in both extra and in-

tracranial blood vessels.2 This procedure is used to locate 

abnormal brain or spinal blood vessels (such as aneu-

rysms, venous, arterial malformations, and stenosis) and 

determine blood flow with vascular conditions (such as 

vasospasm, vasculitis, and brain tumor vascularization).3 

Even though this procedure promises effective outcomes, 

several complications such as cerebral infarction, con-

trast-induced allergy, and angio-site hematoma or infec-

tion can occur after DSA.4 

 

Previous research found the impact of DSA actions, such 

as hemodynamic changes, shortness of breath, pain, fa-

tigue, and anxiety.  When left untreated, the condition may 

affect hemodynamic function, leading to tachycardia, hy-

pertension, and breathing issues. In addition, the changes 

in hemodynamic activities lead to the syndrome of head-

ache, nausea and vomiting, blurred vision, dizziness, heart 

palpitations, and seizures. Anxiety, if left unchecked, will 

affect the patient's hemodynamic condition, and the phys-

iological impact of anxiety can lead to complications such 

as increased heart rate, blood pressure, and breathing fre-

quency. Disturbed hemodynamics can lead to complica-

tions, one of which is dialysis disequilibrium syndrome, 

which is a syndrome of headache, nausea and vomiting, 

blurred vision, dizziness, heart palpitations, and seizures. 
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If the hemodynamics are disturbed, the action cannot be 

taken.5 Previous research found that pre-catheterization 

anxiety was experienced by 70-75% of patients. The anx-

iety of cardiac catheterization patients continues to in-

crease from the day before the auction, 2 hours before the 

auction, and 1.5 hours before the auction until the highest 

level of anxiety is observed 30 minutes before cardiac 

catheterization, and anxiety decreases slightly after car-

diac catheterization.6 

 

Treatments for anxiety can be non-pharmacological and 

pharmacological. Non-pharmacological therapies be-

cause these interventions are more accessible, cheaper, 

safer, and more enjoyable, including progressive and au-

togenic muscle relaxation, music therapy, butterfly hugs, 

guided imagery, virtual reality, deep breath relaxation, and 

mindfulness training.7-10 The Butterfly Hug method can be 

done in various places as long as it is safe, comfortable, 

and not too crowded. However, this technique cannot re-

place pharmacological therapy. Butterfly hug therapy only 

serves to relieve feelings of anxiety and provide a tempo-

rary calming effect. Several studies have found that butter-

fly hug therapy reduces anxiety, can provide a sense of 

security and comfort, and can increase concentration so 

that it helps individuals feel calm. However, previous stud-

ies have only examined it in elderly patients, so no re-

search has examined it to stabilize hemodynamics in DSA 

patients.8 This study aims to determine the effectiveness 

of butterfly hub therapy in reducing anxiety levels and sta-

bilizing patient hemodynamics during digital subtraction 

angiography. 

METHOD 

Study Design 

This is a quasi-experiment study with a pretest-posttest 

control group design.11 

Setting and Respondents 

This study was conducted at Indriati Solo Baru Hospital in 

January 2024. The population in this study was all patients 

undergoing DSA. The sample in this study was 52, divided 

into two groups (the Intervention group and the control 

group) randomly.12 Inclusion criteria are age over 18 

years, being able to communicate, and being willing to be 

part of this study. Meanwhile, the exclusion criteria were 

patients with poor general conditions (shortness of breath, 

palpitations, and fatigue). 

Variables, Instruments, and Measurements 

The study used several variables, including anxiety levels 

and hemodynamic stability (pulse, respiratory, and blood 

pressure). The instrument used to measure anxiety levels 

was the Zung Self-rating Anxiety Scale (ZSAS The instru-

ment consists of 20 questions with interpretation of the re-

sults of scores < 45 in the normal range, scores 45-59 mild 

anxiety, scores 60-74 moderate anxiety and scores > 75 

severe anxiety, with a Likert scale of 1 to 4.13 Meanwhile, 

hemodynamic stability uses an observation sheet instru-

ment consisting of mean arterial pressure, pulse, and res-

piration rate. 

Experimental Procedure 

The intervention group received butterfly hug therapy for 

10 to 15 minutes twice a day, 2 hours before the action 

and 30 minutes before the action. The control group re-

ceived deep breath therapy for 10 to 15 minutes twice a 

day, 2 hours before the action and 30 minutes before the 

action.  

Statistical Analysis 

An independent T-test and Wilcoxon Test was used to de-

termine differences in anxiety and hemodynamics be-

tween groups in this study.  

Ethical Consideration 

This research obtained ethical clearance from the Health 

Research Ethics Commission (KEPK) FK UMS with num-

ber 5140/B.1/KEPK-FKUMS/XI/2023. 

RESULTS  

Most of the characteristics of the respondents in this study 

were female, with an average age of 44.92. Most patients 

presented with a medical diagnosis of Ischemic stroke (Ta-

ble 1). Table 2 shows that the mean level of anxiety in the 

experimental group and the control group decreased. 

However, the mean decrease was more significant in the 

experimental group. The pulse rate indicators of the exper-

imental group were more stable than those in the control 

group, while the respiratory and blood pressure indicators 

were relatively the same. 

 

The analysis showed significant differences in anxiety lev-

els and hemodynamic stability between the intervention 

group and the control group. The anxiety level of respond-

ents who were given butterfly hug therapy was lower than 

the control group (p<0.05), as well as the hemodynamic 

stability of respondents who were given butterfly hug ther-

apy was stability than the control group (p<0.05) (Table 3). 

 

Table 1. Characteristics of Respondents (n=52) 

Characteristic  Result  

Gender  
Female 32 (61.5%) 
Male 20 (38.5%) 

Age, yrs 44.92 ± 1.77 
Medical Diagnosis  

Ischemic stroke 23 (44.2%) 
CVST 17 (32.7%) 
Cephalgia 12 (23.1%) 

CVST: Cerebral Venous Sinus Thrombosis
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Table 2. Anxiety and Hemodynamic Before and After Intervention 

Variable Experimental Group Mean 
diff 

Control Group Mean 
diff Pretest 

Mean ± SD 
Posttest 

Mean ± SD 
Pretest 

Mean ± SD 
Posttest 

Mean ± SD 

Anxiety Level 63.46 ± 8.97 46.72 ± 8.90 16.73 64.54 ± 6.42 52.23 ± 11.25 12.31 
Hemodynamic       

Pulse 92.15 ± 12.93 80.69 ± 12.47 11.46 69.54 ± 9.07 89.96 ± 12.75 -20.42 
Breathing 21.69 ± 2.09 19.96 ± 2.34 1.73 21.31 ± 2.20 19.96 ± 2.18 1.35 
Blood pressure 114.997 ± 7.79 104.700 ± 7.47 10.30 118.154 ± 8.26 109.55 ± 9.29 8.60 

 

Table 3. Analyze Differences in Anxiety and Hemodynamics Between Groups 

Variable Experimental Group Control Group p-value 

Anxiety Level 46.73±1.74 53.84±2.08 0.012 
Hemodynamic    

Pulse  80.69±2.44 89.11±2.39 0.017 
Breathing  20.65±0.39 21.0±0.53 0.04 
Blood pressure 104.7±1.46 109.5±1.82 0.05* 

*Wilcoxon Test 

DISCUSSION 

This study found that providing butterfly hug therapy could 

reduce anxiety levels and stabilize hemodynamics 

(p<0.05). Anxiety is a stressor that can cause a stress re-

sponse. When the amygdala releases a stressor, the hy-

pothalamus will activate the sympathetic nervous system, 

triggering the release of vasopressin and increasing CRH-

ACTH-cortisol secretion. Sympathetic stimulation will stim-

ulate the adrenal medulla to release catecholamines as 

epinephrine. Vasoconstriction of renal afferent arterioles 

by catecholamines indirectly triggers renin secretion by re-

ducing blood flow to the kidneys, resulting in RAAS. An 

increase in renin will convert angiotensinogen from the 

liver into angiotensin I, and with the help of ACE, angioten-

sin I will be converted into angiotensin II. Vasopressin and 

angiotensin II will cause vasoconstriction of blood vessels, 

thereby increasing blood pressure.14,15 

 

Providing butterfly hug therapy can reduce anxiety levels 

by influencing the amygdala, which contains catechola-

mines with two chemical reactions, namely adrenaline and 

noradrenaline, to reduce anxiety.16 The results of this 

study are in line with the results of previous research. After 

receiving three treatment sessions for one week, there 

was a change in anxiety levels.8 The results of this study 

also support previous research, which found that butterfly 

hug therapy was effective in reducing anxiety so that it 

could increase self-confidence and appreciation in thank-

ing oneself for being able to face many things in all life 

processes.14 Providing butterfly hug therapy can also in-

crease positive feelings and self-confidence in chronic kid-

ney disease patients with problems of helplessness.15 

 

Other research states that the butterfly hug technique is 

suitable for use in pre-DSA. Patients showed a positive ef-

fect on hemodynamic status. Giving the butterfly hug tech-

nique for meditation helps to have a relaxing effect on the 

body.16 This is because the butterfly hug technique fo-

cuses on the beats' sound, rhythm, and rhythm and ap-

plies positive affirmation techniques in the middle of the 

meditation. Individuals will remain focused on the beats 

produced and the sounds or whispered affirmations made 

to increase their positive outlook and reflect their self-es-

teem. It can improve brain function, such as the medial 

prefrontal cortex and posterior cingulate cortex, ventral 

striatum, and ventral medial prefrontal cortex, which act as 

parts of the brain for viewing views, perception, judgment, 

and emotional regulation, thereby reducing stress.17 

CONCLUSIONS AND RECOMMENDATION 

The study found that butterfly hugs help reduce anxiety 

and maintain stable hemodynamic levels in individuals 

with DSA. Clinical nurses can employ this therapeutic ap-

proach to assist patients in coping with psychological dis-

orders prior to undergoing surgery. Additional research is 

required to assess the supplementary effects of butterfly 

hugs in various surgical procedures. 
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