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Abstract

Background: Angiography is the gold standard test for the diagnosis of coronary artery disease; however, more than 82% of patients
have stress and anxiety before they undergo angiography, which significantly effects the diagnostic results. One of the common
complications of the angiography method through the radial artery is the occurrence of arterial spasm that is seen more in patients
with severe anxiety. The current researchers believe that using Benson relaxation is effective in reducing the patient’s anxiety.
Objectives: This study was designed to evaluate the Benson relaxation method in patients undergoing radial angiography.
Methods: This study was a clinical trial, which was performed on 60 candidate patients undergoing coronary angiography by radial
method at Baqiyatallah Hospital during year 2017 (N = 60). The samples were randomly allocated to two groups, intervention and
control. The information gathering tools were demographic questionnaire, the Beck Anxiety Inventory (BAI), and hemodynamic
variables checklist. Data analysis was done with the SPPSS V16 software using Kolmogorov - Smirnov test, Mann - Whitney test, and
paired - t test.
Results: The results showed a significant difference between the anxiety of the patients before and after the intervention in each
group (P < 0.05). The comparison of the two groups with the paired - t test was not statistically significant. The anxiety of patients
after the intervention was decreased, yet this decrease was not statistically significant.
Conclusions: Benson’s relaxation method can be effective in reducing anxiety in angiography candidate patients. Accordingly, it
may also be effective in reducing the occurrence of radial artery spasm.
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1. Background

Coronary angiography is one of the diagnostic and in-
vasive methods for examining coronary arteries, as well as
heart valve disease and the function of heart cavities (1, 2).

Every year, about 2 million Americans undergo coro-
nary angiography. Yearly, about 16 to 18 thousand cases of
angiography are performed annually in Iran (1, 3). Coro-
nary angiography and angioplasty are usually performed
through the femoral (thigh) and radian (hand) artery (4).
In the recent years, diagnostic coronary angiography and
coronary arteries angioplasty through the radial artery
have been increasing around the world due to greater
safety and patient comfort compared with other angio-
graphic methods, either selectively or in emergency. Today,
about 20% of diagnostic angiography cases are done in the
United States by the radial method (5).

In the last three decades, coronary angiography

through the radial artery has become a more favorable
and desirable option for physicians than femoral an-
giography. Patients also prefer radial angiography for
the sake of greater comfort and no need to maintain the
supine position, starting physical and social activities
better and earlier after the procedure, as well as shorter
hospitalization, and lower costs of treatment (3).

Despite the benefits mentioned above, some factors,
such as anxiety, have effects on the diagnostic results of
radial angiography. Common factors involved in increas-
ing the level of stress in patients, associated with angiog-
raphy, are patient’s previous experience, pain, unfamiliar
environment, and fear of angiography and concern about
the result of angiography, and may endanger them during
angiography; therefore, an intervention to reduce the pa-
tient’s anxiety is important (6, 7).

On one hand, radial artery spasm occurrence is one of
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the most common complications that occurs during radial
angiography (8). Radial artery spasm is the thinning of the
diameter of the radial artery, which occurs suddenly and
temporarily. Radial artery spasm causes pain and discom-
fort in the patient, as well as a decrease in the success rate
of radial angiography (9), and in the event of higher inten-
sity of spasticity and lack of prevention and treatment, it
may lead to failure of radial angiography and alteration
of vascular access to operating angiography (7, 10). Radial
artery spasm can easily arise due to fear, anxiety, and pain
(8, 11, 12), and shows the need to control anxiety to prevent
spasticity and subsequent complications in radial angiog-
raphy.

There are many ways to deal with anxiety, such as pre-
scription of drugs (using premedication) and non - phar-
macological treatments or the use of complementary ther-
apies (1). Among others, the benefits of non - pharmacolog-
ical treatments can be low costs, easy implementation, non
- invasiveness, and also lack of chemical complications.
Complementary therapies have been introduced as one of
the nursing interventions in many articles for anxiety and
pain relief and sometimes as a substitute for drug therapy,
and relaxation is one of these treatments (3, 6). In the wait-
ing period, before angiography, the nurse is the only mem-
ber of the treatment team, who has close contact with the
patient and can have an important role in reducing the
level of anxiety (13).

Relaxation is a relative state of relief from physical and
emotional effects due to stress, and is achieved in a variety
of ways. Benson’s Muscle Relaxation is a non - invasive and
non - drug therapy focused on breathing exercises that are
suitable for reducing anxiety and improving the patient’s
heart condition (1). This method is more desirable because
learning and training do not require any special expertise;
it requires no tools and equipment and can be used for
all age groups. In Benson’s relaxation, there is no mus-
cle contraction exercise due to the possibility of increas-
ing the number of pulses, respiration, and blood pressure,
as well as the increased cardiac burden. Benson’s mus-
cle relaxation, besides having great advantages and being
an easy method, has no complications for heart patients
and patients can use it independently (1, 14). Although no
study has been conducted to evaluate the effectiveness of
this intervention in patients undergoing radial angiogra-
phy, studies have shown that the use of this intervention
in patients undergoing cardiac catheterization or femoral
angiography will have a positive effect on various factors,
such as hemodynamic indexes of patients (1, 15, 16).

2. Objectives

Considering that anxiety and stress reduction is one of
the objectives of nursing care, the present study was de-
signed with the aim of assessment of Benson relaxation ef-
fect on patient anxiety level after radial angiography.

3. Methods

This study was a randomized clinical trial that was per-
formed on 60 patients under radial angiography in two
groups of 30 individuals (relaxation and control groups).
In this study, all candidates for radial angiography were
selected conveniently, from the angiography section of
Baqiyatallah - al - Azam (AS) Hospital between February
2016 and December 2017. The sample size was determined
by the Cochrane formula and considering power of 80%,
beta 20%, alpha 5%, and standard deviation 0.8. Based on
the formula, at least 28 participants were needed in each
group.

In the beginning, 60 samples were selected in terms of
entry to ward (section) and according to inclusion and ex-
clusion criteria. Selected samples were randomly allocated
to the intervention (N = 30) and control group (N = 30).

The inclusion criteria were positive Allen test, age
range of 15 to 65 years, no previous history of radial angiog-
raphy, full awareness and awakening of patients before
and after the intervention, having no hearing complica-
tions, having at least literacy (writing and reading), lack of
visual impairment, not taking sedative drugs in the last 8
hours, history of psychiatric problems, history of drug use
or similar drugs, such as oral methadone, occurrence of
hematoma and radial arterial perforation during radial an-
giography, and use of other brain depression medications.
Exclusion criteria were patient dissatisfaction to continue
participation in the study, the occurrence of serious com-
plications, such as dangerous arrhythmias for the patient
during angiography, and patient death.

3.1. The Research Tools Included

Demographic data and clinical records form, includ-
ing demographic quantitative variables (age, weight,
height, Body Mass Index (BMI), History of admission to
a specialty ward, history of neurological and psychiatric
problems, history of taking sedative drugs), demographic
qualitative variables (education, income, and occupation),
underlying illnesses (the frequency of diabetes, hyperten-
sion, hyperlipidemia, and smoking), the researcher in-
formation record sheet (applied information registration
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sheet) regarding the patient hemodynamic status exami-
nation before and after angiography, and Aaron Beck Anxi-
ety Evaluation Scale Tool that evaluates the severity of clin-
ical anxiety symptoms in individuals (validity and applica-
bility evaluated in various studies). The Aaron Beck Anxi-
ety Evaluation Scale Tool is a 21 - question scale that mea-
sures the severity of anxiety and impatience in people with
mental health problems. The total score of each response is
summed, with the total score of the subjects varying from
0 to 63. A score of less than 9 represented no anxiety, 10
to 20 mild anxiety, 21 to 30 moderate anxiety, and 31 and
more, highly severe anxiety. The reliability of this question-
naire showed a high internal coefficient of 0.92% and the
reliability of the test and retest showed a correlation of 75%
over a week. The Beck anxiety inventory distinguishes di-
agnostic groups with anxiety from groups without anxiety.
The Beck Anxiety inventory was normalized by Kaviani and
Mousavi (2008) in Iran and the results indicated that the
intended test had validity (r = 0.72, P < 0.001), reliability (r
= 0.83, P < 0.001), and internal stability (0.92).

After the initial selection of the samples, the patient’s
informed written consent was obtained to participate in
the study, and the data gathering forms were completed at
least two hours before the angiography and immediately
after angiography.

In the relaxation intervention group, the level of anxi-
ety was first measured and then the relaxation technique
was taught by simultaneous voice training for all patients
and was exercised in the presence of the researcher. Half an
hour before the angiography, Benson’s relaxation method
was performed for 15 to 20 minutes. In this intervention,
the patient lies on the bed and an audio file plays with re-
laxing words such as God and love etc. to switch his/her
mind to a relaxing space, and simultaneously asks the pa-
tient to breathe deeply from the mouth and exhale from
the mouth and repeat the words, while relaxing their mus-
cles from the bottom up. This situation lasts for 20 to 30
minutes. The patient was then transferred to the angiogra-
phy operation ward for angiography.

After performing the angiography, the patient’s anx-
iety level was measured and recorded using the Aaron
Beck Anxiety measurement Scale before the patient was in-
formed about the outcome of the angiography. Then, the
vital signs (number of pulses, number of respiratory, sys-
tolic and diastolic blood pressure and arterial oxygen sat-
uration level) were recorded in both groups on the mon-
itoring device. If the conditions for the patient listed in
the exclusion criteria were noted, the patient was excluded
from the study and specific treatments were carried out
according to the physicians and nurses of the relevant de-
partment.

Ethical codes were taken into consideration at all

stages of the research. For this purpose, after obtaining a
license from the Ethics Committee of the Medical Univer-
sity of Baqiyatallah - al - Azam (Aj) Hospital, volunteers pro-
vided an informed consent to participate in the research.
Participants were assured of compliance with the princi-
ples of privacy in the dissemination of information and the
confidentiality of personal information. Individuals were
assured that participation in the study did not affect the
provision of care.

Data were analyzed using the SPSS version 16 software.
In order to homogenize the samples, the Kolmogorov -
Smirnov test was used and to compare the anxiety of the
two groups before and after the angiography, a nonpara-
metric comparative method (Mann - Whitney) was used,
and significant differences (P < 0.05) were considered.

4. Results

The total number of participants in this study was 60.
To evaluate the distribution of variables in two test groups,
relaxation and control, descriptive indexes of frequency
and frequency percentage, mean, and standard deviation
were used. The two groups did not differ significantly
from the viewpoint of demographic characteristics (Table
1). Quantitative demographic variables, such as age, BMI,
etc. were compared by the t test in two test groups, re-
laxation and control group. Qualitative demographic vari-
ables such as gender, marital status, and education were
compared with the Chi - square test in the two groups, re-
laxation and control group (Table 2). In terms of quan-
titative and qualitative demographic variables, there was
no significant difference between the two test groups (P
< 0.05). The only difference was the history of hyperlipi-
demia between the two groups and the Analysis of Covari-
ance (ANCOVA) test showed that this difference had no sig-
nificant effect on the response variable (P < 0.05) (Table 3).

Table 4 shows the anxiety of the samples in both in-
tervention and control groups before and after angiogra-
phy. The Mann - Whitney test did not show a significant dif-
ference between the two groups before the angiography.
The Wilcoxon nonparametric test showed that there was a
significant difference between the intervention group and
the control group before and after the angiography (P <
0.05). Although greater decrease in anxiety scores in the
relaxation group was observed after angiography, Mann -
Whitney U statistical test did not show a significant differ-
ence between the two groups after the angiography (P >
0.05).
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Table 1. The Mean Distribution of Quantitative Demographic Information of Patients under Study in the Two Groups

Parameters Relaxation Group Control Group Independent t - test; t, P Value

Mean SD Mean SD

Age, y 53.00 7.12 56.30 9.81 t = 1.09, p = 0.34

BMI, kg/m2 27.80 4.58 28.60 4.17 t = 0.75, p = 0.47

Table 2. The Frequency Distribution of Qualitative Demographic Information of the Patients under Study in the Two Groups

Parameters Relaxation Group Control Group Chi - 2 test,χ2 , P Value

N % N %

Gender (male) 13.00 43.30 18.00 60.00 χ2 = 6.78, df = 2, P = 0.34

Education (below diploma) 20.00 66.70 16.00 53.30 χ2 = 5.25, df = 2, P = 0.26

Job (retired) 15.00 51.70 12.00 40.00 χ2 = 5.45, df = 2, P = 0.45

Marital status (married) 28.00 93.30 26.00 86.70 χ2 = 7.41, df = 2, P = 0.69

Table 3. The Frequency Distribution of Medical History Data in Patients under Study in the Two Groups

Parameters Relaxation Group Control Group Chi - 2 test,χ2 , P Value

N % N %

High blood pressure (yes) 43.3 13 53.3 16 χ2 = 1.71, df = 2, P = 0.42

Diabetes (yes) 20 6 20 6 χ2 = 0.13, df = 2, P = 0.93

Hyperlipidemia (yes) 50 15 36.7 11 χ2 = 5.43, df = 2, P = 0.06

Drug consumption (yes) 46.3 14 53.3 16 χ2 = 2.52, df = 2, P = 0.28

Table 4. Distribution of Anxiety Scores in Patients under Study in the Two Groups Before and After Angiography

Parameters Before After Wilcoxon Test, Z, P Value

Mean SD Mean SD

Relaxation 33.86 9.64 23.53 3.18 Z = - 4.46, P = 0.0001

Control 30.66 11.17 25.33 4.72 Z = - 2.95, P = 0.003

5. Discussion

The present study was designed to investigate the ef-
fect of Benson’s relaxation on the anxiety of patients un-
der radial angiography. The scores of anxiety of the two
groups before angiography was more than 31 (high severe
anxiety) and after angiography, this was between 20 and 30
(mean moderate anxiety). The results of this study showed
that although there was a reduction in anxiety in the con-
trol group, the level of anxiety reduction in the relaxation
group was greater than the control group. Comparing the
mean difference of anxiety in both groups before and after
angiography, confirmed this finding. However, the statisti-
cal test did not show a significant statistical difference be-
tween the control and intervention groups.

Angiography is the gold standard test for the diagnosis
of coronary artery disease; however, more than 82% of pa-
tients have anxiety and stress before angiography, which

significantly affects the diagnostic test, and it is known to
be a disturbing therapeutic agent, while its chronic form
can be considered as an exacerbating factor in cardiovas-
cular disease (7).

Poorolajal et al.’s (2017) study entitled “The effect of
Benson’s relaxation on anxiety and vital signs of patients
before surgery” also indicated that the use of Benson’s re-
laxation technique is a safe and non - adverse and, at the
same time, beneficial and effective in reducing anxiety and
hemodynamic responses in patients undergoing surgery
(17).

The study of Tahmasebi et al. (2016), entitled by “The
effect of Benson relaxation on anxiety in patients undergo-
ing coronary angiography” showed the effect of Benson re-
laxation technique in decreasing anxiety level in the stud-
ied patients (18). In a study entitled by “effect of reflective
massage and Benson relaxation in reducing anxiety in pa-
tients undergoing angiography”, Torabi et al. (2012) con-
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cluded that reflective massage and relaxation are effective
in reducing anxiety in patients undergoing angiography
(6).

Tahmasebi et al.’s (2015) study was conducted to inves-
tigate the effects of aromatherapy and relaxation on phys-
iological and anxiety indices in patients undergoing coro-
nary angiography. The findings of this study showed that
there was a significant reduction in anxiety when com-
paring relaxation and control groups; however, the re-
sults did not show a significant difference between the two
groups of relaxation aromatherapy after the intervention
and showed a statistically significant reduction in the sys-
tolic blood pressure, the number of pulses, and the num-
ber of respiration variables in each aroma group and relax-
ation group compared with the control group (1).

Comparison of the results of this study with the above
- mentioned studies, suggests that further studies are
needed to investigate the effectiveness of relaxation tech-
nique on anxiety in patients undergoing radial angiogra-
phy. Also, studies with a larger sample size can contribute
to significant statistical differences.

Benson’s relaxation intervention can be effective in re-
ducing the anxiety of patients as candidates for radial an-
giography and this can be indicative of the benefits of non-
pharmacological interventions in reducing anxiety in pa-
tients prior to invasive interventions. Nurses, as a member
of the therapeutic team are required to determine the pa-
tient anxiety level and to reduce the patient’s anxiety.

This can be seen in the benefits of non - pharmacolog-
ical interventions in reducing anxiety in patients prior to
aggressive interventions. Nurses, as a member of the ther-
apeutic team, are required to determine the patient’s anx-
iety and to reduce the anxiety of the patients.

The area of the angiography section in terms of x - rays
and often inappropriate conditions of the patient’s gen-
eral condition during data collection was amongst the lim-
itations of this study, where it was no longer possible to
provide a relaxed and stress - free environment during the
relaxation process, and the patient was too tried to main-
tain stable conditions to do the intervention.
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