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Abstract 

Background: Prolonged immobilization after transfemoral coronary angiography (TFA) may cause pain and vascular 
complications in patients. This study aimed to evaluate the effectiveness of a change in position to decrease pain and 
vascular complications for patients after TFA.

Methods: This randomized clinical trial was conducted in 2020. Purposive sampling of 72 eligible patients undergo-
ing TFA were selected and randomly assigned to either an experimental or control group. Patients in the experimental 
group (EG) were placed in a supine position for 2 h after angiography, followed by a semi-seated position with the 
bed angle gradually increased to 45° over 4 h. Patients in the control group (CG) remained in the supine position for 
6 h. Vital signs, groin, back and leg pain, hematoma, hemorrhage, and urinary retention were assessed in both groups 
before, immediately after, and over 6 h after angiography. The Visual Analogue Scale was used to measure pain, the 
Christensen scale to measure hematoma, counting bloody gases to measure hemorrhage, and patient self-rating to 
determine urinary retention.

Results: There was no significant difference between EG and CG on score of groin (2.69 ± 1.00 vs. 2.61 ± 1.00, 
P = 0.74), back (2.19 ± 0.98 vs. 2.47 ± 0.87, P = 0.21), and leg pain (2.14 ± 0.71 vs. 2.50 ± 1.08, P = 0.27) before the TFA. 
However, from the second hour to the sixth hour after the TFA, the pain in the EG was significantly less than the CG 
(P < 0.001). So that pain in the groin (1.36 ± 0.48 vs. 3.28 ± 0.81), back (1.25 ± 0.50 vs. 3.81 ± 1.06), and leg (1.44 ± 0.55 
vs. 3.28 ± 0.81) for the EG patients was significantly less than the CG in the sixth hour after TFA (P < 0.001). No patients 
experienced hematoma. No differences were noted between groups in hemorrhage and urinary retention.

Conclusions: Position change to a semi-seated position in patients after TFA is effective and safe for reduction of 
pain without increasing vascular complications.

Trial registration: Iranian Registry of Clinical Trials: IRCT registration number: IRCT20200410047011N1, Registration date: 
30/04/2020
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Background
Cardiovascular diseases (CVD) and vascular disorders 
account for more than 12% of all diseases around the 
world [1, 2]. Coronary artery disease (CAD) accounts 
for 20% deaths in industrialized countries [3] and 78% in 
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developing countries [1, 2]. In Iran, CVD and CAD are 
common with an increasing rate of death (50% currently) 
and disability [4, 5].

Early and accurate diagnosis is imperative in patients 
with CAD. Coronary angiography is considered the 
gold standard for the diagnosis of significant CAD [6]. 
However, coronary angiography is associated with com-
plications in approximately 0.7 to 28% of cases [7, 8]. 
Complications that impact mortality and treatment cost 
include myocardial infarction, arrhythmia, hematoma, 
hemorrhage, and ecchymosis [9, 10]. Complications of 
angiography are dependent on multiple factors including 
a patient’s vascular anatomy, co-morbid conditions such 
as history of current smoking, increased body mass index 
(BMI), high blood pressure, diabetes mellitus, elevated 
cholesterol levels, the angiography performed, and the 
experience of the medical team and hospital unit [8, 11, 
12].

Transradial and transfemoral are the two main 
approaches to angiography which are used for diagnos-
tic and therapeutic purposes in catheterization. Trans-
femoral coronary angiography (TFA) is often preferred 
over transradial due to the unlimited repetition of punc-
turing, easy access, less radiation, and less contrast [13]. 
However, TFA is associated with acute and chronic com-
plications. For example, back pain is a common compli-
cation following TFA and is associated with immobility 
and restricted positioning following the procedure [14]. 
It is recommended that following TFA, patients complete 
bed rest in supine for 6–12  h to prevent possible com-
plications [15]. This extended bed rest may lead to fur-
ther patient discomfort, groin and back pain, increased 
treatment costs, and a longer hospital stay [16]. Other 
complications after TFA are hematoma, hemorrhage, 
and urinary retention [17, 18]. To reduce complications 
from TFA, strategies such as therapeutic positioning 
of the patient, increase the head of bed elevation [19], 
early ambulation [18, 19], and use of a weight applied 
to the catheter insertion site [19, 20] are recommended, 
but the effectiveness of these methods are controversial. 
Changing the patient’s position, increasing the head of 
bed elevation, and early mobilization after the angiog-
raphy can reduce back pain [18, 21], groin pain, urinary 
retention [18], and overall increase patient comfort [21, 
22] without an increase in the vascular complications 
such as hematoma, hemorrhage, thrombosis, or bruis-
ing [23] and decrease the healthcare providers’ workload, 
reduce the duration of hospitalization and also enable the 
patients to meet their needs such as eating, drinking, and 
voiding [22]. However, there is varying information in 
the literature on the effect of adjusting the bed angle. For 
example, evidence showed that slightly raising the head 
of bed (15°) after angiography did not reduce the pain/

discomfort of patients [24]. Besides, an incline of 30° did 
not affect pain intensity, urinary retention, and other vas-
cular complications after angiography compared to the 
supine position [25] but, an incline of 45° was found can 
help to decrease overall pain [26]. To now, many hospi-
tals are requiring their patients to remain in long-time 
bed rest after FFA to prevent complications. Based on 
the evidence mentioned, there is no consensus regard-
ing the optimal position and length of bed rest after 
TFA. According to contradictory evidence, the current 
study investigated the effect of increasing patient bed 
elevation and changing the patient’s position on pain and 
vascular complications after TFA. It was hypothesized 
that an increase in bed elevation and position changes 
would be safe and effective in reducing pain and vascular 
complications.

Materials and methods
Design
This study was planned and carried out according to 
CONSORT guideline for randomized clinical trials on 
the angiography and post-angiography wards of 502 Hos-
pital, Tehran, Iran and registered in the Iranian Registry 
of Clinical Trials (No. IRCT20200410047011N1, Reg-
istration date: 30/04/2020). Eligible patients included 
those admitted to the cardiovascular ward between May 
and June, 2020 with CAD who underwent TFA. Patients 
were randomly assigned to either the experimental group 
(EG) or the control group (CG) by tossing a coin. This 
study was a double blinded trial. The researcher assistant 
enrolled patients and assigned them to interventions. 
Outcome evaluator, the patients, and statistical analyst 
were blinded to group allocation.

Participants and setting
Based on a previous study [18], the appropriate sample 
size was estimated at 33 patients for both the EG and CG 
with a power of 80% and α of 0.05, using G-Power soft-
ware version 3.0.10. A 10% drop-out rate was estimated. 
A total of 100 patients were recruited for the study and 
the final sample included 72 patients by purposive sam-
pling method (see CONSORT flow diagram in Fig. 1).

The inclusion criteria encompassed: (1) willingness to 
participate in the study, (2) conscious, (3) lack of hemo-
philia and other coagulation disorders, (4) normal pro-
thrombin time (PT) and international normalized ratio 
(INR) tests, (5) candidate for TFA, (6) no past treat-
ment with streptokinase, (7) no history of previous low 
back pain, (8) no history of severe hemorrhage, extensive 
hematoma or pain intensity greater than 4.5 based on the 
Visual Analog Scale (VAS), and (9) no history of analge-
sic or opioid use before, during, and after TFA. Exclusion 
criteria included: (1) withdrawal to continue in the study 
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and (2) worsening of the patient’s condition such as pain 
more than 7, active hemorrhage, and unstable vital signs. 
In this study, all patients used tablet aspirin 80 mg, Plavix 
300 mg single dose, ampule diazepam 5 mg, and ampule 
promethazine 25  mg for prophylaxis according to the 
physician order before TFA.

Measures
Demographic and medical history data were collected 
from the patients’ medical records. Individual character-
istics included age, sex, and previous history of angiogra-
phy, and history of cardiac surgery.

Primary outcomes including pain scores, size of hema-
toma, and amount of hemorrhage were collected eight 
times in 1-h intervals starting at 1  h before the TFA, 

immediately after the TFA, and every hour for the next 
6  h following the TFA. Urinary retention was assessed 
before, during, and 10 min after the TFA.

Secondary outcomes including vital signs such as pulse 
rate, respiratory rate, body temperature, and systolic and 
diastolic blood pressure were recorded throughout the 
study, starting at 1 h before and up to 6 h after TFA. Vital 
signs were measured using telemetry based vital sign 
monitoring.

Pain was measured using the VAS, a subjective, vali-
dated measure to assess acute and chronic pain with 
high reliability [27]. The VAS asked participants to cre-
ate a handwritten mark on a 10-cm line that represents a 
continuum of pain where scores range from zero to ten. 
Scores are divided into pain categories (0–1: no pain, 

Excluded (n=20)
Did not meet inclusion criteria (n=10)
Declined to participate (n=10)

Analysed (n= 36) 
Excluded from analysis (n= 0)

Lost to follow-up (give reasons) (n= 0)
Continued control (n= 36)

Allocated to control (n=40)
Received allocated control (n= 36)
Did not receive allocated intervention (n=4)
[Reason: Consumption painkiller (n=4)]

Lost to follow-up (give reasons) (n= 0)
Continued intervention (n= 36)

Allocated to intervention (n= 40)
Received allocated intervention (n=36)
Did not receive allocated intervention (n=4)
[Reason: Patient dissatisfaction to continue the 

intervention (n=3), 
Consumption painkiller (n=1)]

Analysed (n= 36) 
Excluded from analysis (n= 0)

Allocation

Analysis

Measure variables at 

different times at 

angles of 15, 30 and 

45 degrees

Randomized (n=80)

Assessed for eligibility 
(n=100)

Fig. 1 The study process
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2–3: low pain, 5–4: high pain, 7–6: very high pain, 9—8: 
maximum pain, 10 indescribable pain) [28, 29]. Pain 
scores were recorded for the groin, back, and leg.

Hematoma was measured using the Christensen 
scale. On the Christensen scale, a small hematoma was 
noted as measuring between 2 and 5  cm2 and a large 
hematoma was equal to or greater than 5  cm2. In an 
irregularly shaped hematoma, the largest and smallest 
diameters of the hematoma are measured and the area of 
the hematoma is calculated by multiplying the diameters 
by each other [30]. Cohen’s Kappa coefficient was 0.94 
that showed the inter-rater reliability for the Christensen 
scale. The amount of blood loss was calculated based on 
the number of bloody gases collected. The amount of 
blood lost was calculated in ml. The amount of hemor-
rhage in each bloody gas (4 × 4 cm) was considered to be 
about 10 ml. The number of bloody gases was multiplied 
by 10  ml [31]. The inter-rater reliability for the amount 
of blood loss was confirmed by Cohen’s Kappa coeffi-
cient that was 0.90. The urinary retention was collected 
through self-report from the patient (yes/no).

All variables were collected by the researchers. Quality 
assurance and validity of data collection were provided 
by 12 nursing professors from Aja, Tehran, Mashhad, and 
Tarbiat Modares University of Medical Sciences.

All the beds used in this study were electric intensive 
care unit (ICU)/cardiac care unit (CCU) beds and the 
angle of the bed could be adjusted easily to the precise 
angle required of the study protocol. Beds were equipped 

with four motors, resistant to water and dust penetration, 
and were adjustable by four actuators without disturbing 
the patient.

Intervention
Patients in the CG received the standard care provided at 
the study institution following TFA which included posi-
tioning in supine for 6 h after the TFA and the affected leg 
was straight and immobilized. Patients were asked not to 
move their legs during this time and a sandbag weighing 
about 4  kg [21, 32] was placed on the catheter dressing 
for 6 h to prevent vascular complications. Patients were 
required to remain supine with only small movements. 

Table 1 Individual characteristics and  medical 
background of the patients in the CG and EG

Abbreviations: SD, Standard Deviation; n, Number
a Independent t test
b Fisher exact’ test

Variable Groups P 
value

Experimental 
(n = 36)
Mean ± SD or n 
(%)

Control 
(n = 36)
Mean ± SD or n 
(%)

Age, mean ± SD, year 63.44 ± 9.87 60.97 ± 14.23 0.39a

Sex

Male 22(68.0) 20(55.0) 0.63b

Female 14(32.0) 16(45.0)

Previous cardiac 
surgery

Yes 6(17.0) 2(6.0) 0.67b

No 30(87.0) 34(94.0)

Previous coronary 
angiography

Yes 24(66.0) 20(55.0) 0.46b

No 12(44.0) 16(45.0)

Table 2 Comparison of  changes in  patients’ pain scores 
by study groups

SD standard deviation, TFA transfemoral coronary angiography
a Independent t test
b RM-ANOVA

Variable Time Study Group P value

Experimental 
(n = 36)
Mean ± SD

Control 
(n = 36)
Mean ± SD

Groin pain 
measure-
ment

Before TFA 2.69 ± 1.00 2.61 ± 1.00 0.74a

Immediately after TFA 2.75 ± 0.80 2.56 ± 0.80 0.31a

1st hour after TFA 2.78 ± 0.98 2.42 ± 1.02 0.13a

2nd hour after TFA 2.36 ± 0.79 3.17 ± 0.69 < 0.001a

3rd hour after TFA 2.06 ± 0.67 3.28 ± 0.74 < 0.001a

4th hour after TFA 1.72 ± 0.56 3.39 ± 0.79 < 0.001a

5th hour after TFA 1.53 ± 0.60 3.56 ± 0.77 < 0.001a

6th hour after TFA 1.36 ± 0.48 3.28 ± 0.81 < 0.001a

Between group (F = 71.53, P < 0.001) b F = 29.53, 
P < 0.001b

F = 12.95, 
P < 0.001b

Back pain 
measure-
ment

Before TFA 2.19 ± 0.98 2.47 ± 0.87 0.21a

Immediately after TFA 2.33 ± 0.86 2.19 ± 0.62 0.43a

1st hour after TFA 2.50 ± 0.91 2.64 ± 1.07 0.55a

2nd hour after TFA 2.42 ± 0.87 3.28 ± 0.70 < 0.001a

3rd hour after TFA 1.89 ± 0.70 3.68 ± 0.78 < 0.001a

4th hour after TFA 1.75 ± 0.64 4.11 ± 0.85 < 0.001a

5th hour after TFA 1.44 ± 0.55 4.03 ± 0.91 < 0.001a

6th hour after TFA 1.25 ± 0.50 3.81 ± 1.06 < 0.001a

Between group (F = 45.127, P < 0.001)b F = 20.98, 
P < 0.001b

F = 31.89, 
P < 0.001b

Leg pain 
measure-
ment

Before TFA 2.14 ± 0.71 2.50 ± 1.08 0.370a

Immediately after TFA 2.50 ± 0.77 2.50 ± 0.84 1.00a

1st hour after TFA 2.58 ± 0.90 2.86 ± 1.17 0.26a

2nd hour after TFA 2.28 ± 0.74 3.17 ± 0.69 < 0.001a

3rd hour after TFA 1.92 ± 0.55 3.28 ± 0.74 < 0.001a

4th hour after TFA 1.64 ± 0.68 3.39 ± 0.76 < 0.001a

5th hour after TFA 1.58 ± 0.55 3.56 ± 0.77 < 0.001a

6th hour after TFA 1.44 ± 0.55 3.28 ± 0.81 < 0.001a

Between group (F = 84.50, P < 0.001)b F = 20.41, 
P < 0.001b

F = 10.28, 
P < 0.001b
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After this initial 6  h of limited movement, the patients 
completed another 4–6  h of bed rest where they could 
move freely while in the bed. After these 10–12 h in the 
bed, patients were recommended to get out of bed and 
if there were no complications, they were discharged the 
day after the TFA.

All interventions in the EG were performed by one of 
the researchers, under the supervision of a physician, 
who was a master’s student of emergency nursing with 
19  years of experience in ICU care. Patients in the EG 
were kept in the supine position for 2  h after angiogra-
phy. The affected leg was straight and immobile. After 
2  h of immobility, the EG patient was transitioned to a 
semi-seated position. Over the next 4  h, the bed angle 
gradually increased from 0° to 45°. For example, in the 
second, third, and fourth hour, the bed was placed at an 
angle of 15°, 30°, 45°, respectively. It should be noted that 
in all stages of the intervention for the EG, a sandbag was 
located on the dressing area of the arterial access and the 
patients’ leg was straight. From the third hour onwards, a 
small pillow was placed under the patients’ waist area for 
comfort. Throughout the intervention in the EG, special-
ist physicians and experienced nurses were available in 

case of serious complications such as active hemorrhage, 
severe pain, or patient dissatisfaction.

Data analysis
Data were analyzed using SPSS software version 22 
(SPSS, Inc. Chicago, IL, USA) and descriptive and ana-
lytical tests. Kolmogorov–Smirnov test was used to check 
the normality of the data. The homogeneity of groups for 
demographic and clinical characteristics of the patients 
was assessed using independent sample t-test and Fish-
er’s exact test. Also, homogeneity of groups for baseline 
condition was investigated by the independent sample 
t-test. To compare the mean changes of the outcome var-
iables immediately after TFA, 1st, 2nd, 3rd, 4th, 5th, and 
6th hours after TFA compared to the baseline between 
groups, the researchers employed repeated measures 
analysis of variance (RM-ANOVA). The significance level 
was considered less than 0.05.

Results
Characteristics of patients
The mean age of patients was 62.21 ± 12.22 (range 21–88) 
years. Forty-two (58.3%) of the patients were male, 64 

Fig. 2 Groin pain scores for EG verse CG
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(88.9%) patients had no incidence of cardiac surgery, and 
43 (59.7%) patients had previous angiography experi-
ence. There was no significant difference between the two 
groups in terms of any of the individual baseline charac-
teristics (P < 0.05). See Table 1.

Primary outcomes
None of the patients had severe pain and/or hemor-
rhage. There was no significant difference between groin 
(P = 0.74), back (P = 0.21), and leg pain (P = 0.27) in the 
two study groups before the TFA. However, from the 
second hour to the sixth hour after the TFA, the pain in 
the EG was significantly less than the CG (P < 0.001 for 
each hour segment). See Table 2. RM-ANOVA showed a 
decreasing trend of the groin, leg, and back pain in the 
EG in the second to sixth hours after the trial (P < 0.001 
for each area of pain measured), while in the CG groin, 
leg and back pain had an increasing trend (P < 0.001 for 
each area of pain measured) (Fig. 2, 3, 4).

Before and after the TFA there was no indication of 
hematoma for any of the patients in either the EG or 
CG. Fisher’s exact test showed that patients in both 
groups had no significant hemorrhage before (P = 0.18), 

immediately after (P = 0.08), in the first hour (P = 0.62), 
or any time up to the sixth hour after TFA (P = 0.90). 
After the TFA, patients in two groups did not experi-
ence significant hemorrhage. Fisher’s exact test showed 
that none of the patients complained of urinary retention 
before the TFA and urinary retention in patients immedi-
ately, ten minutes after TFA was not statistically different 
(P > 0.05).

Secondary outcomes
There was no significant difference between the mean 
pulse rate, respiration rate, body temperature, or systolic 
and diastolic blood pressure in the two groups before 
the TFA. But the mean respiratory rate of the patients 
in the two groups immediately after TFA (P = 0.042) 
and 1  h after TFA (P = 0.021) was significantly different 
with the EG showing the most optimal respiratory rate. 
There was a significant difference in body temperature in 
the 6th and final hour after the trial (P = 0.018). The RM-
ANOVA test showed an almost constant trend of pulse 
rate, respiratory rate, body temperature, and systolic and 
diastolic blood pressure in the EG and CG in all hours 
before and after TFA (P > 0.05). See Table 3.

Fig. 3 Low back pain scores for EG verse CG
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Discussion
The current study demonstrated the effectiveness of 
changing a patients’ position to decrease pain and vascu-
lar complications after TFA. Patients that were positioned 
with the head of bed significantly inclined and were sup-
ported into a semi-seated position reported less pain in 
the groin, leg, and back. Similar to previous researches, 
this study provides additional evidence that changing 
the position of patients after angiography reduced the 
severity of pain [18, 21, 23, 33]. This study additionally 
provided evidence that inclining the bed to 45° and sup-
porting the patient into a semi-seated position was both 
safe and helpful in decreasing pain and improving physi-
ological functioning. In the EG, back flexibility cause to 
relieve the tension level, which prevented an increase in 
the pain. Evidence showed that long-term immobiliza-
tion imposes tension, and causes cellular ischemia and 
pain in the lumbar and the back [33, 34].

The current study demonstrated safety in changing the 
patient’s position to a semi-sitting position with angles 
of 15°–45° for up to 6  h after TFA as no patients expe-
rienced significant hematoma, hemorrhage, or urinary 
retention before or after the TFA. Other studies have 
reported similar results in terms of hematoma incidence 
[23, 34, 35], hemorrhage [34, 35], and urinary retention 

[2, 18, 21]. There were no bleeding complications because 
high-risk patients were not included in this study due to 
their risk of developing hematoma or hemorrhage. How-
ever, further evaluations on hematoma and hemorrhage 
in patients after TFA may be needed.

Similar to other research where the position follow-
ing TFA was adjusted, this study showed that there was 
no significant difference between mean pulse rate, res-
piration rate, body temperature, or systolic and dias-
tolic blood pressure in the two groups before and after 
TFA when the patient position was altered [10, 17, 26]. 
Evidence suggests that an increase in vital signs such as 
blood pressure and body temperature may indicate an 
increase in patients’ cortisol levels due to increased pain 
[26]. Given the evidence in previous studies and the cur-
rent study noting physiological stability and a decrease 
in pain scores for patients following TFA with altered 
positioning, it is strongly recommended that patients 
following TFA receive an inclined bed and semi seating 
positioning to improve post-TFA recovery.

Limitations
Limitations of this study include variable pain thresholds 
for patients which could not be adequately measured, 
variable duration of angiography, and variable physician 

Fig. 4 Leg pain scores for EG verse CG
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Table 3 Comparison of changes in patients’ vital signs by study groups

SD standard deviation, BPM beats per minute, TFA transfemoral coronary angiography, bpm breaths per minute, °C degrees celsius, mmHg millimeter of mercury
a Independent t test
b RM-ANOVA

Variable Time Study group P value

Experimental (n = 36)
Mean ± SD

Control (n = 36)
Mean ± SD

Pulse rate, BPM Before TFA 76.64 ± 10.59 75.50 ± 10.35 0.955a

Immediately after TFA 76.31 ± 7.5 78.83 ± 10.03 0.241a

1st hour after TFA 75.33 ± 10.53 76.19 ± 10.60 0.731a

2nd hour after TFA 75.23 ± 14.23 75.69 ± 10.45 0.876a

3rd hour after TFA 76.42 ± 6.86 75.50 ± 10.35 0.659a

4th hour after TFA 77.69 ± 6.64 76.19 ± 10.60 0.955a

5th hour after TFA 76.58 ± 7.65 74.03 ± 10.26 0.235a

6th hour after TFA 76.14 ± 6.87 76.36 ± 10.55 0.916a

Between group (F = 0.103, P = 0.749)b F = 0.42, P = 0.7b F = 4.15, P = 0.1b

Respiration rate, bpm Before TFA 18.30 ± 2.40 19.30 ± 1.77 0.55a

Immediately after TFA 18.31 ± 2.13 18.25 ± 1.77 0.042a

1st hour after TFA 18.39 ± 1.47 19.31 ± 1.80 0.021a

2nd hour after TFA 19.31 ± 1.21 19.56 ± 1.15 0.374a

3rd hour after TFA 18.83 ± 0.94 19.36 ± 1.77 0.120a

4th hour after TFA 18.67 ± 2.30 19.36 ± 1.77 0.157a

5th hour after TFA 19.72 ± 2.27 19.31 ± 1.80 0.392a

6th hour after TFA 18.56 ± 1.42 19.56 ± 1.57 1a

Between group (F = 2.492, P = 0.119)b F = 3.96, P = 0.07b F = 0.87, P = 0.41b

Body temperature, ºC Before TFA 36.31 ± 0.46 36.50 ± 0.50 0.095a

Immediately after TFA 36.47 ± 0.50 36.42 ± 0.50 0.641a

1st hour after TFA 36.42 ± 0.50 36.36 ± 0.48 0.634a

2nd hour after TFA 36.64 ± 0.48 36.50 ± 0.50 0.240a

3rd hour after TFA 36.67 ± 0.53 36.36 ± 0.48 0.013a

4th hour after TFA 36.58 ± 0.55 36.50 ± 0.50 0.508a

5th hour after TFA 36.56 ± 0.50 36.50 ± 0.50 0.642a

6th hour after TFA 36.64 ± 0.48 36.36 ± 0.48 0.018a

Between group (F = 2.759, P = 0.101)b F = 2.15, P = 0.14b F = 1.09, P = 0.3b

Systolic blood pressure, mmHg Before TFA 142.08 ± 16.01 143.19 ± 17.10 0.777a

Immediately after TFA 142.03 ± 14.23 141.36 ± 15.82 0.851a

1st hour after TFA 146.64 ± 17.61 143.56 ± 18.73 0.474a

2nd hour after TFA 142.44 ± 14.44 141.94 ± 16.23 0.891a

3rd hour after TFA 142.31 ± 13.35 141.00 ± 18.06 0.729a

4th hour after TFA 142.53 ± 12.56 143.19 ± 17.10 0.851a

5th hour after TFA 140.86 ± 10.89 141.94 ± 16.23 0.741a

6th hour after TFA 135.53 ± 17.21 143.56 ± 18.73 0.062a

Between group (F = 0.04, P = 0.84)b F = 2.01, P = 0.11b F = 1.16, P = 0.29b

Diastolic blood pressure, mmHg Before TFA 81.80 ± 6.34 81.10 ± 8.57 0.674a

Immediately after TFA 80.00 ± 6.21 81.00 ± 8.26 0.574a

1st hour after TFA 82.30 ± 14.73 81.40 ± 8.45 0.755a

2nd hour after TFA 82.40 ± 5.69 79.70 ± 7.12 0.081a

3rd hour after TFA 82.10 ± 5.15 81.10 ± 8.57 0.518a

4th hour after TFA 80.50 ± 6.51 81.40 ± 8.45 0.586a

5th hour after TFA 83.70 ± 5.44 79.70 ± 7.12 0.09a

6th hour after TFA 82.20 ± 5.59 81.10 ± 8.57 0.507a

Between group (F = 0.60, P = 0.44)b F = 0.61, P = 0.59b F = 1.73, P = 1.96b
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implemented pressure on the femoral access site after 
TFA. Also, the current study used the Christensen scale 
to measure the hematoma in the patients. The research-
ers suggest that more accurate methods such as Doppler 
ultrasound be used in future studies to assess hematoma.

Conclusion
Overall, change in the position of patient (head of 
bed elevated from 15° to 45° and supported into semi-
seated positioning) after TFA is an effective and safe 
procedure to reduce pain without changes to vital signs 
or complications such as hematoma, hemorrhage, and 
urinary retention that can cause to reduce the time of 
hospitalization. The current study showed that a sim-
ple, cost free, and safe nursing intervention can effec-
tively improve the patients’ outcome after TFA. Further 
studies are recommended to investigate the possibility 
of increased patient movement directly after TFA to 
further support patient comfort and healing.
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