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A

Coronary angiography due to the risk of vascular complications and low back
pain development can lead to undesirable outcomes. This clinical trial was
performed on 110 patients undergoing CAG through the femoral artery in
2019. Low back pain was assessed by VAS at baseline, 2, 4, 6 and 24 hours
after angiography andvascular complicationswere investigated9 times in this
period. Results of group and time interaction analysis revealed that pain and
vascular complications were signi icantly different between these two groups
(P <0.001). After controlling for individual, clinical and technical variables,
the scores of low back pain were associated with the intervention group com-
pared to the control group (P <0.001), BodyMass Index (P=0/035) and INR (P
<0.001). The extent of hematoma was associated with group (P = 0.003) and
also the extent of ecchymosis was associated with group (P = 0.002), educa-
tion (P = 0.44) and BMI (P = 0.035). In this study, the local cold was effective
in back pain and vascular complications in patients undergoing CAG.
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INTRODUCTION

Cardiovascular disease are the leading cause of dis-
ability and death worldwide (Joseph et al., 2017).
According to theWorldHealth Organization reports,
deaths due to heart disease are expected to become
the most common cause of death in 2030 (Reso-
lution UGA, 2015). The burden of cardiovascular
diseases (CVD) will increase steeply in Iran over
2005–2025, mainly because of the ageing popula-
tion (Sadeghi et al., 2017).

Due to the high mortality and disability of coronary
artery diseases, quick and accurate and rapid diag-
nosis and treatment are crucial (Neishabory et al.,
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2010). Currently, coronary angiography (CAG) is
an important key diagnostic procedure for assessing
the coroner and heart anatomy and physiology, con-
irmation or ruling out the coronary artery diseases,
and gathering information to decide on the need
for invasive or non-invasive treatment approaches.
In fact, CAG is a routine diagnostic tool world-
wide (Libby et al., 2007). According to the Ameri-
can Heart Association, these procedures have been
increased by 45 percent from 2008 to 2013 (Sha iee
and Ebrahimi, 2016; Hejazi et al., 2013).

Although CAG can play an important role in the diag-
nosis of coronary artery disease, it has serious impli-
cations that need to be considered. The patient’s
experience during this procedure has an important
role in the quality of their life and their willingness
in taking follow-ups (Darvishpour et al., 2016). Vas-
cular complications are one of the most common
adverse effects of CAGwith an estimated prevalence
of 0.7 to 28 percent (Woodhead, 2008). Hematoma
with 47.5% and hemorrhage with 43.4% are the
most common complications (Chair et al., 2003;
Youse i et al., 2011; Bakhshi et al., 2014). Prolonged
rest in the supine position and the pressure result-
ing from the sandbag can impair the patient’s com-
fort (Botti et al., 1998; Rezaei-Adaryani et al., 2009).
Patients tend to change their position regularly to
relieve low back pain and increase perceived com-
fort (Gianakos et al., 2004). This frequent switch-
ing might cause vascular damage. Since pain leads
to patient’s anxiety, fatigue, impatience, discomfort
and also sleep disturbances during hospitalization,
it can have adverse effects on treatment and their
recovery (Javadi et al., 2015). On the other hand, the
ef icacy of using sandbags in reducing vascular com-
plications has been questioned (Chair et al., 2003).
Although our literature review demonstrated a pos-
itive effect of cold on reducing vascular complica-
tions (Bayındır et al., 2017; Shimaa, 2016), com-
prehensive studies on the effect of the cold applica-
tion on the prevention of low back pain in patients
undergoing angiography are few (Shimaa, 2016).
Oneof the important goals of nursing is to reduce the
potential complications after diagnosis and treat-
ment procedures during hospitalization which in
turn will improve the quality of care and patients
satisfaction (Darvishpour et al., 2016). Therefore, it
seems necessary to ind a suitable, effective and safe
solution for the patients undergoing CAG. On the
other hand, considering the limited number of stud-
ies on the effect of cold on lowbackpain, and empha-
size on further studies to select the best care strat-
egy with minimal complications in these patients,
this study aimed to determine the effect of the local
cold application on the site of femoral sheath inser-

tion on low back pain and vascular complications in
patients undergoing CAG.

METHODS

This study is a randomized clinical trial performed
on 110 patients undergoing elective CAG, referred
to a teaching hospital in the north of Iran during
March - September 2019. Patients were selected
base on inclusion criteria including signing writ-
ten informed consent, older than 18 years old, per-
forming angiography via the femoral artery, not
being sensitive to cold, no active hemorrhage in the
femoral area during the procedure and before the
catheter withdrawal, not experiencing lower back
pain before hospitalization, ability to understand
Persian language, no psychiatric disorders, not hav-
ing any vision and hearing problems, not having a
history of treatment with thrombolytic drugs and
also hemorrhage disorder for less than 6 months,
having a normal coagulation test results and not
using sedative drugs during the last 24 hours.

Then, they were randomly allocated in two groups
intervention (n = 55) and control (n = 55), by using
the random block program on the computer (block
size of 4).

In the intervention group, the cold packwas used for
hemostasis. In the control group, the routine pro-
cedure (sandbag) was used. Sample size was deter-
mined based on the results of the study by cureek
with parameters d=0.25, P2 = 42%,α = 0.05, β = 0.2,
P1 = 27.9% using the following formula (Chair et al.,
2004).

n=

(Z1− α

2
+ Z1− β)2 [P1(1− P1) + P2(1− P2)]

α2

Exclusion criteria were the occurrence of any condi-
tions that may lead to impairment in the care pro-
cess (Myocardial infarction, changes in conscious-
ness level, vasovagal shock, etc.) and diastolic or
systolic bloodpressure higher than110 and190mm
Hg before removing the sheath.

The data collection tools consisted of 5 sections:
demographic, clinical, technical information, also
the visual analogue scale for pain assessment
(VAS) and vascular complications assessment form.
Demographic information included age, gender,
education, Body Mass Index (BMI), marital status,
smoking history, height and weight. Clinical infor-
mation included: a history of anticoagulant use
(drug name, dose), results of the coagulation stud-
ies (latest PT, PTT, INR, platelet count and hemat-
ocrit), history of comorbidities (hypertension, dia-
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betes, hyperlipidemia). The technical information
included: angiographic duration, sheath size, loca-
tion and number of venipunctures for catheter-
ization and duration of hemostasis after sheath
removal. Low back painwas assessed by VAS. Forms
of assessment of vascular complications included:
type of complication, amount of hemorrhage, the
extent of hematoma and extent of ecchymosis. The
amount of hemorrhage was obtained by weighing
blooded gases with a precise scales (Standard Feu-
tre, China), with a sensitivity of 0.01 g and an auto-
matic calibration, based on the difference between
the weights of dry gas and blooded one. Any pal-
pable mass at the catheter insertion site that pro-
trudes from the body’s normal surface was consid-
ered as a hematoma. A standard lexible ruler was
used to measure these hematomas. The extent of
hematoma was calculated by multiplying the large
diameter by the small diameter in centimetres. Any
discoloration (blue-violet) caused by hemorrhage
under the skin in the catheter entry site was consid-
ered as ecchymosis. The extent of ecchymosis was
obtained by multiplying the size of the largest and
the smallest diameter in centimeters.

Patients in both groups underwent cardiac moni-
toring and their vital signs were controlled, after
transfer to the post-angiography ward. The sheath
was removed and the duration of hemostasis was
recorded by the researcher using a chronometer.
After hemostasis control and dressing installation,
in control group sandbags weighing 3-4 kg were
placed on the position for 4 hours and in the inter-
vention group, cold packs in dimensions similar to
sandbag (18 × 14 cm) with a lexible structure
which could gain the body’s shape, were installed.

The cold packs were placed on the position 4 times,
each time for 20 minutes at 10-minute intervals for
a period of 2 hours. Patients in both groups were
advised to lie in a supine position for 6 hours andnot
to move the foot under catheterization. The pack’s
temperature was in the range of 15-18 ◦C which
could be maintained for 30 minutes. A laser ther-
mometer was also used to monitor the temperature
of the pack. Low back pain was assessed by VAS at
baseline, 2, 4, 6 and 24 hours after the onset of inter-
vention. Vascular complications including Hemor-
rhage, hematoma, and ecchymosis were assessed 9
times, before installing dressing, every 15 minutes
in the irst hour, every 30 minutes in the second
hour and after, every hour up to 3 hours. Waterproof
markerswere used to determine the area of vascular
complication, and a lexible transparent ruler was
used to measure its extent.

Ethical considerations

This study was performed after receiving writ-
ten approval of the Research Ethics Commit-
tee of Guilan University of Medical Sciences
under IR.GUMS.REC.1397.340 and registered
in IRAN Registry of Clinical Trials under IRCT
20180701040297N1. Before starting the sam-
pling, the necessary explanations of the research
objectives, methods, rights, and expectations were
presented to each subject, if desired, they signed
a written informed consent to participate in the
study.

Data analysis
The data were analyzed by applying descriptive and
inferential statistics using SPSS software (version
22). To determine the normal distribution of vari-
ables, the Shapiro-Wilk test was used. Chi-square,
T-test, and Mann-Whitney U test was used for
intergroup comparisons, Repeat measure ANOVA to
compare the mean changes of pain scores in the
two groups, Bonferroni test to compare pairs of
means between the time points, Repeatedmeasures
ANCOVA to assess the correlation between the pain
scores and intervention type in order to moderate
the impact of the confounding variables. The signif-
icance level was considered as P <0.05.

RESULTS

The majority of the subjects in the intervention
(61.82%) and control (51.73%) groups were over
60 years of age. The demographic, clinical and tech-
nical characteristics of the research subjects are pre-
sented in Table 1. Our results showed that the inter-
vention and control groups were matched for age,
sex, anticoagulant use, history of diabetes, hyper-
lipidemia, PT, PTT, platelet count and hematocrit
(Table 1). Although, there was not any difference
in mean of low back pain between the two groups
at the onset of the study, a statistically signi icant
difference at other time points was observed (P<
0.001).

The assessments of group and time interactions
showed a signi icant difference in low back pain
between these two groups (P< 0.001) (Table 2).
Investigations on vascular complications showed
that there was a signi icant difference in mean hem-
orrhage at all time points except for the irst 15min-
utes and also 3 hours after the sheath removal (P
<0.001). There was a statistically signi icant dif-
ference between the two groups at all evaluation
times in their hematomaand ecchymosis (P <0.001).
The assessments of group and time interactions
showed a signi icant difference in hematoma and
ecchymosis (P <0.001) (Table 3). Repeated mea-
sures ANCOVA test showed a signi icant effect of the

7756 © International Journal of Research in Pharmaceutical Sciences



Fariba Ebrahimi-Shalmani et al., Int. J. Res. Pharm. Sci., 2020, 11(4), 7754-7762

Table 1: Characteristics of research subjects
Variable Test Control P- Variable Test Control P-

N=55
(%)

N=55
(%)

Value N=55
(%)

N=55
(%)

Value

Age (years) 62.36
±9.59

61.16
±10.78

0.628a PTT(Seconds) 33.78
±5.91

36.40
±6.37

0.058c

Sex Female 16
(29.09)

17
(30.91)

0.835b PT(Seconds) 12.27±0.71 12.30
±0.66

0.612c

Male 39
(70.91)

38
(69.09)

INR(Seconds) 1.18
±0.20

1.03
±0.10

<0.001c

Educ
-ation

illiterate 25
(45.45)

35
(63.64)

0.017b Platelet count 2.18±54456.13

19218

36.36
±75.52

0.219c

High
school

19
(34.55)

21
(38.18)

Duration
of

angiog-
raphy

Less than
20

minutes

5
(9.09)

(0)0 <0.001d

Diploma 1
(1.82)

9
(16.36)

20-30
minutes

50
(90.91)

30
(54.55)

Smoking Yes 31
(56.26)

10
(18.18)

0.013b More
than 30
minutes

(0)0 15
(45.45)

No 24
(43.64)

41
(74.55)

BMI 27.09
±2.32

25.20
±1.67

<0.001a Sheath
size

6F 15
(27.27)

15
(45.45)

0.047b

7F 40
(72.73)

25
(45.45)

Blood
Pres-
sure

Yes 43
(78.18)

33(60) 0.039b HCT
(%)

38.96
±4.16

30
(54.55)

0.306c

No 12
(21.82)

22(40) anti-
coagulant

Yes 15
(27.27)

39.61
±3,80

0.113b

Diabetes Yes 20
(36.36)

14
(25.45)

0.216b No 40
(72.72)

27
(49.09)

No 35
(63.64)

41
(74.55)

Duration
of

home-
ostasis

10-15
minutes

1
(1.82)

28
(50.91)

<0.001b

Hyperlipi

-demia

Yes 27
(49.09)

25
(45.45)

0.702b 15-20
minutes

54
(98.18)

24
(43.64)

No 28
(50.91)

30
(54.55)

20-25
minutes

0 11(20)

a-Independent t-test
b-Chi-square test
c- Manvitni U test
d-Fisher’s exact test
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Table 2: Comparison of low back pain at different time points in control and intervention groups
Evaluation Test group Control group P-Value

time Mean± SD median Mean± SD median

T0 4.22± 1.98 4 4.78± 1.06 4 0.059
T1 4.75± 1.71 4 7.84± 1.01 8 <0.001
T2 5,22± 1.34 5 7.98± .0.87 8 <0.001
T3 5.80± 0.99 5 8.11± 0.63 8 <0.001
T4 3.91± 1.97 3 8.04± 1.29 8 <0.001

P (Time effect)a <0.001 <0.001
P (Group effect)a <0.001
P (Time and group interaction)a <0.001

Test strength = 0.999 Eta squared correlation coef icient = 0.642

P values are based RM ANOVA
b Mann-whitey U Test

cold pack (P <0.001), BMI (P = 0.035) and also the
result of their last INR (P <0.001) on low back pain
controlling for individual, clinical and technical vari-
ables, (Table 4). Furthermore, repeated measures
ANCOVA test showed the amount of hemorrhage
was not affected by any of these variables. Cold pack
had a signi icant effect on the extent of hematoma
(P = 0.003) and ecchymosis (P = 0.002). Also, it was
found a signi icant effect of education (P = 0.44) and
BMI (P = 0.035) on ecchymosis.

DISCUSSION

The indings of this study showed that local cold
administration after arterial sheath removal at the
catheter site is effective in decreasing low back pain
and vascular complications after angiography. In
this study, the average low back pain in both groups
had an increasing trend for 6 hours after angiogra-
phy and then declined 24 hours later. The average
score of pain was lower in the intervention group
compared to the control group at all time points.
Our results showed that in the control group (sand-
bag), low back pain scores increased from 1.5 at
the beginning of the intervention to 4.1 at the end
whichwas in line with research conducted by Çürük
et al. (2017). Also, changes in Back Pain scores in
the intervention group (cold pack) increased from
2.5 at the beginning of the intervention to 3.4 at 4
hours (Çürük et al., 2017). Similarly, in the Fathi
et al. study, the maximum score of low back pain
was at the third hour after sheath removal, and the
minimumwas at 24. The sandbag removal caused a
decrease in the pain in the third hour (Fathi et al.,
2017). The possible explanation for the gradual
increase in low back pain score is that sleeping
in a ixed position causes pressure on the tissues
beneath which, in turn, puts pressure on the vas-

culature and causes an interruption on blood low,
resulting in ischemia and pain (Botti et al., 1998;
Rezaei-Adaryani et al., 2009). The increased low
back pain in the control group may be due to the
fact that the sandbag puts continuous pressure onto
the low back muscles, especially the lumbar mus-
cles, causing an increase in their resistance to grav-
ity, decreased strength, and fatigue. Muscle fatigue
and decreased blood low together leads to reduced
adenosine triphosphate (ATP) and decreased glyco-
gen supply that can increase lactic acid, which even-
tually results in low back pain (Chair et al., 2004).

Our results showed that low back pain was associ-
ated with the intervention group compared to the
control, BMI and also the result of the last INR.
Although in a study ledbyChair et al. therewas a sig-
ni icant relationship between the subject’s weight
and their low back pain (P = 0.006) (Chair et al.,
2004). However, it is believed that weight gain
leads to biomechanical and in lammatory changes,
causing vertebral disc impairments and an increase
in the pressure on the disc’s surface (Sheng et al.,
2017). To our knowledge, there is not any study
regarding the association between low back pain
and INR or other coagulation tests; therefore, we
recommend further investigations to explain this
phenomenon.

Our results showed that maximum hemorrhage in
the intervention group was occurred in the irst 15
minutes and in the control group, 1.5 hours after
dressing installation. The average hemorrhage in
the intervention group was lower than the con-
trol group at all time points. Hemorrhage in the
test group reached zero, 3 hours and in the control
group, 5 hours after dressing installationwhich indi-
cates the effectiveness of the cold pack in prevent-
ing hemorrhage. In the Fathi et al. study, the maxi-
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Table 3: Comparison of vascular complications at different time points in control and intervention
groups
Evaluation Hemorrhage Hematoma Ecchymosis
time Test Control P-

Value
Test Control P-

Value
Test Control P-

Value

T0 5.71±
4.78

6.18
±

1.90

0.034 2.36±
0.83

5.27±
1.36

36/1±27/5

<0.001 1.32±
2.49

4.81±
1.38

<0.001

T1 6.07±
1.31

6.61
±

4.95

0.547 3.38±
3.27

4.22±
2.05

<0.001 1.87±
2.92

3.76±
2.13

<0.001

T2 5.46±
1.42

7.50
±

4.76

<0.001 2.36±
2.83

4.77±
3.22

<0.001 2.35±
2.58

4.12±
3.6

<0.001

T3 4.95±
1.74

8.10
±

4.80

<0.001 2.09±
2.83

5.45±
3.28

<0.001 2.02±
2.62

5.18±
2.96

<0.001

T4 4.32±
2.05

8.76
±

5.07

<0.001 1.98±
2.70

6.80±
8.65

<0.001 1.95±
2.55

5.65±
3.29

<0.001

T5 1.36±
2.90

9.21
±

5.22

<0.001 1.39±
2.43

5.80±
3.45

<0.001 1.64±
2.44

5.83±
3.40

<0.001

T6 11.28
± 2.90

5.30
±

9.35

<0.001 0.99±
2.16

5.97±
3.59

<0.001 1.22±
2,26

5.98±
3.60

<0.001

T7 0.00±
0.00

0.51
±

1.61

0.023 0.52±
1.69

6.03±
3.73

<0.001 0.71±
1.91

6.13±
3.59

<0.001

T8 0.00±
0.00

0.47
±

1.52

0.023 0.43±
1.58

6.17±
3,87

<0.001 0.62±
1.83

6.12±
3.74

<0.001

T9 0.10±
0.71

0.00
±

0.00

0.317 0.43±
1.56

6.19±
3.91

<0.001 0.62±
1.81

6.23±
3.83

<0.001

P(Time
effect)a

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

P(Group
effect)a

<0.001 <0.001 <0.001

P(Time
and
group
interaction)a

<0.001 <0.001 <0.001

Test
strength

0.999 0.999 0.999

Eta
squared
corre-
lation
coef i-
cient

0.194 0/721 0/296

Data are presented as mean± SD.
P values are based RM ANOVA
c Mann-whitey U Test
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Table 4: The effect of the intervention group compared to the control on the level of low back pain
Variable The sum of

the squares
Degrees of
freedom

Mean
squares

F-Statistic P-value

Constant values 257.719 1 257.719 44.656 0.000
Effect of intervention
compared to control

423.377 1 423.377 73.360 0.000

Angiography
Duration

21.718 2 21.718 1.882 0.158

Sheath Size 3.584 1 3.584 0.621 0.433
Duration of
homeostasis

2.700 2 2.700 0.234 0.792

Education 1.685 1 1.685 0.292 0.590
Smoking 0.195 1 0.195 0.034 0.854
BMI 26.434 1 26.434 4.580 0.035

Blood Pressure 0.651 1 0.651 0.113 0.738
Latest PTT results 1.666 1 1.666 0.289 0.592

Latest INR 78.480 1 78.470 13.599 0.000
Level of error 559.807 1 5.771

P values are based on Repeated measures ANCOVA

mum Hemorrhage was at the baseline and the min-
imum was at 24 hours after angiography. In their
studyhemorrhagewas increasing in the irst 6 hours
which is in line with our results (Fathi et al., 2017).
In curick’s study, hemorrhage was lower in the local
cold (3.8%) than the sandbag group (8%)whichwas
statistically signi icant (P = 0.0143) (Çürük et al.,
2017). In our study, the average hematoma in the
intervention group increased for the irst 15 min-
utes and then decreased until the end of the study.
In the control group, there was an increasing trend
at all time points. Shimaa’s study also showed a sig-
ni icant difference (p = 0.001) between these two
groups (Shimaa, 2016).

In our study, the average ecchymosis increased up
until the second 15 minutes of the study and then
gradually decreased in the intervention group. Con-
versely, in the control group, it decreased for the
irst 15 minutes and then increased until the end of
the study. There was a statistically signi icant dif-
ference in ecchymosis between the two groups. In
Kurt’s study in line with our study local cold appli-
cation for 15 minutes after sheath removal, reduced
the size of the ecchymosis in the next 4 hours (Kurt
and Kaşıkçı, 2019). Fathi et al. observed that in the
sandbag group, the extent of ecchymosis decreased
from the beginning, for 3 hours and then gradually
increased until the sixth hour. This trend was sim-
ilar to our control group results (Fathi et al., 2017).
In Curuk et al. study, the frequency of ecchymosis in
the intervention group (7.6%) was lower than that
of the sandbag group (18%) and there was a sig-

ni icant difference between these two groups (P =
0.0143) (Çürük et al., 2017). Also in the study of
Küçükgüçlü and Okumuş showed that the frequency
of ecchymosis statistically signi icantly decreased at
the site where cold was applied before 2 min after
(2 min with 4 min total) the subcutaneous injec-
tion of an anticoagulant drug, and the size of the
ecchymoses was smaller in patients who had cold-
applied (Küçükgüçlü and Okumuş, 2010).

After controlling for confounding variables (individ-
ual, clinical, and technical), the hemorrhage was not
affected by any of these variables and the groups.
Our inding was in line with the results of Curuk’s
study aimed to determine the effect of the sand-
bag and local cold application on post-angioplasty
vascular complications (Çürük et al., 2017). The
extent of hematomawas only in associationwith the
group (cold pack compared to sandbag), which is
in line with the study of Kurt and Kasıkcı in angio-
plasty patients. King’s study showed that the appli-
cation of cold compress was an effective and tolera-
ble method in the treatment of hematoma develop-
ing after coronary angiography (King et al., 2008).
Furthermore, the extent of ecchymosis was associ-
ated with the group, education level, and BMI. Pre-
sumably, Lower education levels may cause a lack
of accurate understanding to adhere to the instruc-
tions which emphasize on inactivity and also bend-
ing the corresponded foot after catheter removal
leading to an increase in the risk of hemorrhage and
subsequent ecchymosis. On BMI, A study conducted
by Williams et al. showed a signi icant increase in
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the odds of vascular complications associated with
increased BMI (AOR 1.1, 95% CI 1.0–1.2). Obese
people have deeper femoral arterieswhich aremore
dif icult to access. This can increase the proba-
bility of damage to these arteries while trying to
access (Williams et al., 2018). Therefore, we may
conclude that ecchymosis also might be in associa-
tion with obesity.

In general, complications such as hemorrhage,
hematoma, and ecchymosis may occur after angiog-
raphy because of trauma to the vessel. Differences
in the reported vascular complications in different
studies can be due to the de inition of complica-
tions and factors associated with post-angiographic
vascular implications such as sheath size, antico-
agulant use, age, sex, comorbidities and the type
of intervention to control the hemostasis (Chair
et al., 2003; Rezaei et al., 2009; Mohammady et al.,
2014). Our results showed a signi icant differ-
ence between the intervention and control groups
in the vascular complication occurrence. We can
conclude that local cold can cause vasoconstriction,
decreased blood low, and increased coagulation
which, in turn, result in decreased hemorrhage, that
can ultimately reduce the hematoma and ecchymo-
sis (Shimaa, 2016). Decreased vascular complica-
tions in the intervention group ensure greater safety
of using cold packs compared to sandbag.

One of the limitations of this study is the lack of
evaluation of vascular complications after the 24
hours period following cold pack application which
its evaluation is suggested in future studies. In this
study, wemade an effort to recruit a ixed physician,
however, it was not possible to use a ixed nurse to
remove the sheath and to control manual pressure
applied to establish hemostasis. It is recommended
to use a piece of standard equipment for homeosta-
sis control in future studies to ensure gaining con-
stant pressure on the position. Also, it was not pos-
sible to blind the researcher for this study.

CONCLUSION

Our Findings showed that patients who received
hemostasis with cold pack had less low back pain
and vascular complications compared to patients
receiving sandbags. According to the results of this
study, it can be stated that applying local cold is
effective on low back pain and vascular complica-
tions in patients undergoing coronary angiography.
Therefore, it can be considered as a safe interven-
tion that provides comfort to patients undergoing
angiography. It is recommended that policy-makers
and clinical nurses consider this procedure as a
practical approach to provide comprehensive care.
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