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Research Paper
The Relationship Between Hip and Knee Flexibility 
and Post-coronary Angiography Pain

Purpose: Coronary angiography can cause post-procedural pain, and limited flexibility in the 
hips and knees may contribute to this discomfort. This study was designed to assess the flexibility 
of the hip and knee and its relationship with pain after femoral angiography.

Methods: This cross-sectional study was conducted on 42 participants (27 men and 15 women, 
aged 30-85 years) after non-emergency angiography at Dr. Shariati Hospital. Demographic 
data, employment status, and angiography history were collected through an individual data 
questionnaire. Muscle flexibility was assessed using a goniometer and tape measure, and visual 
analog scale (VAS) was applied to evaluate the score of pain. A Spearman correlation coefficient 
and Kruskal-Wallis tests were used to examine the relationship between variables and pain.

Results: The analysis revealed no significant difference in mean pain scores between men and 
women (P=0.662), employment status (P=0.265), or history of angiography (P=0.262). We 
observed positive correlations between pain and the modified Thomas test for hip extension, 
active knee extension test, and forward bending test (rho=0.745, rho=0.594, and rho=0.433; 
P=0.00, P=0.00, and P=0.04, respectively). Conversely, the modified Thomas test for knee 
flexion showed a negative correlation with pain (rho=-0.591, P=0.00). No significant differences 
were found between the sit-and-reach test and pain (rho=0.337, P=0.29). Age demonstrated a 
positive correlation with pain (rho=0.312, P=0.04). However, weight did not show a significant 
correlation with pain (rho=-0.074, P=0.64).

Conclusion: A relationship was observed between some flexibility tests and pain. Reduced 
hip and knee flexibility correlated with higher pain levels after femoral angiography. While 
age showed a positive relationship with pain, weight did not show any relationship with pain. 
These results emphasize the importance of considering flexibility in managing pain after femoral 
angiography.
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1. Introduction

oronary angiography is a diagnostic 
procedure to evaluate heart function 
and cardiac diseases. It involves insert-
ing a catheter into an artery in the groin 
or arm [1]. While the procedure itself is 

relatively safe, some patients may experience pain and 
discomfort afterward. Following this procedure through 
the femoral artery in the thigh area, patients are required 
to lie flat on their back with their legs straight for ap-
proximately 2–8 hours [2]. Pain and muscle contraction 
following this mandatory rest period are common prob-
lems, in which patients experience some degree of pain 
after the procedure [3]. 

Several studies have investigated the effects of various 
interventions on post-coronary angiography pain. One 
study found that early mobility within 1.5 to 4 hours af-
ter the procedure has a positive effect and reduces back 
pain [4]. Another study found that placing patients at a 
45-degree angle is the best angle to reduce patients’ pain 
after the procedure [5]. In a study conducted by Valiee 
et al, researchers investigated the effect of changing the 
duration of sandbag placement on the occurrence of 
acute complications of femoral angiography during cath-
eter use. They found that if the sandbag was removed 
three hours after the operation, it resulted in lower pain 
scores and greater comfort [6]. Another study conducted 
by Bayindir investigated the effectiveness of placing an 

ice pack on the femoral region in individuals undergo-
ing coronary intervention for vascular complications and 
back pain. The results showed a decrease in pain severity 
in the femoral region and back pain [7]. Furthermore, 
Abdollahi et al investigated the effect of early mobility 
and position changes on the complications of coronary 
angiography. The study showed that the intervention 
group, who had early mobility and position changes ear-
lier than 6 hours, reported less urinary retention and less 
average pain [8]. However, another study has found that 
changing the patient’s position did not affect the severity 
of back pain in patients with back pain [9]. Studies have 
shown that early mobilization of patients after angiogra-
phy results in fewer pain symptoms, fewer postoperative 
complications, and higher satisfaction [10-14]. There-
fore, many researchers suggest changing the position of 
patients in bed during the first few hours after angiog-
raphy to have a positive effect on the patient’s pain and 
comfort during the mandatory rest period after femoral 
angiography.

Various factors can contribute to post-coronary angiog-
raphy pain. Flexibility is an essential component of mus-
culoskeletal health and is crucial for maintaining proper 
alignment and reducing strain on the joints during move-
ment [15]. Lack of flexibility in the hip and knee joints 
has been linked to an increased risk of pain and injury 
[16, 17]. For elderly patients in particular, reduced flex-
ibility in the hip and knee joints can make it difficult to 
lie flat on their back for an extended period, especially 

C

Highlights 

• Femoral angiography is the most commonly used technique for coronary angiography due to the accessibility of 
the femoral artery.

• Muscle flexibility is crucial for optimal physical performance and preventing injuries.

• Patients with decreased muscle flexibility can experience pain and discomfort during the mandatory rest after 
femoral angiography.

Plain Language Summary 

Coronary angiography is a medical procedure used to examine the blood vessels that supply the heart. After femoral 
angiography, which involves inserting a catheter into the groin area to access the blood vessels, some patients may 
experience pain or discomfort. Muscle flexibility refers to the ability of muscles to stretch and move without discomfort. 
Patients with lower muscle flexibility may be more prone to pain after femoral angiography. These findings suggest 
that muscle flexibility may play a role in pain after femoral angiography. By taking measurements and analyzing them, 
we found that reduced flexibility in the hip and knee joints is associated with higher levels of pain. While age is related 
to pain, weight is not. This study provides crucial insights into considering a patient’s flexibility when managing pain 
after femoral angiography.
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in the pelvic and knee areas [18]. In some cases, patients 
may need to move due to intolerance to the position, 
leading to bleeding from the angiography site and other 
complications [2].

It is essential to find an appropriate solution to reduce 
pain and complications during the mandatory rest pe-
riod after angiography. This may include developing 
new pain management strategies or providing additional 
support to patients to reduce the shear and compressive 
forces on their joints during the mandatory rest period. 
By addressing these issues, patients can have a more 
comfortable and successful recovery after undergoing 
femoral angiography. Therefore, it is essential to conduct 
a study to examine the flexibility of the hip and knee and 
its relationship with the severity of patients’ pain during 
mandatory rest after femoral angiography.

2. Materials and Methods

The present cross-sectional study was performed on 
patients referred to Dr. Shariati Hospital’s angiography 
center for non-emergency angiography during 2017-
2018. The sample size was determined based on the re-
sults of a pilot study. With a 90% confidence level, 80% 
power, and a 10% dropout rate, the required number of 
participants was calculated to be 42 patients. The partici-
pants were selected by convenience sampling method. 
A total of 27 men and 15 women aged 30-85 years were 
included in the study based on inclusion and exclusion 
criteria.

The following inclusion and exclusion criteria were 
considered, patients with coronary artery involvement 
who were candidates for angiography via the femoral 
artery, no history of fracture or surgery, or structural de-
formities in the lumbar spine, thighs, and pelvis, and no 
transfer to the cardiac intensive care unit after angiogra-
phy. In addition, people who did not want to cooperate or 
could not implement the study program were excluded 
from the research process.

Tools

Demographic information questionnaire: This ques-
tionnaire contained information, such as age, gender, 
weight, employment status, and history of angiography 
based on individual statements.

Visual analog scale (VAS): Visual analog scale (VAS) 
was used to measure the intensity of pain at the sixth 
hour. Individuals were asked to indicate the number on a 
10 cm line representing their pain intensity, where zero 

represented no pain and 10 represented the worst possible 
pain [19]. The flexibility of the hip and knee joints was 
measured using the modified Thomas test, sit-and-reach 
test, active knee extension test, and forward bending test 
which were conducted in the hospital’s angiography de-
partment before surgery. The tests were performed three 
times, and the average score was recorded.

Goniometer: A standard goniometer was used to mea-
sure the range of motion of hip and knee joints. Each 
measurement was repeated three times to allow evalua-
tion of intratester reliability. The goniometric reliability 
to measure the range of motion in limb joints is consid-
ered good to excellent [20]. The tested limb, which was 
the lower limb used for angiography, was assessed for 
each participant. 

Measurement

We used the modified Thomas test to evaluate rectus 
femoris muscle flexibility. The subject was positioned at 
the end of the examination table. The subject was then 
asked to lie down while bringing both knees to their 
chest. Then, they performed a posterior pelvic tilt. The 
examiner palpated the lumbar spine to confirm that it re-
mained in contact with the Table. The subject held the 
opposite limb in maximal flexion with the arms, while 
the tested limb was lowered towards the floor [21]. Two 
angles were measured for the tested leg. The thigh po-
sition was also monitored to prevent abduction. When 
the final test position was achieved, the examiner pal-
pated bony landmarks for goniometer alignment. The 
stationary arm was aligned with the lateral midline of the 
trunk; the axis was the greater trochanter of the femur, 
and the moving arm was aligned with the lateral epicon-
dyle of the femur for the hip joint. The stationary arm 
was aligned with the greater trochanter of the femur, the 
axis was the head of the fibula, and the moving arm was 
aligned with the lateral malleolus for the knee joint [22].

To measure the extensibility of the hamstrings, we used 
the sit-and-reach test [23]. To perform the test, the sub-
ject sat at the end of the bed with their straight knees. The 
examiner ensured that the participant’s knee remained 
extended. The patient slowly reached forward with ex-
tended arms, placing one hand on top of the other, facing 
palms down, as far as possible, and holding this position 
for approximately 2 s. The distance between the fingertip 
of the middle finger and the big toe was measured using 
a meter. If the middle finger reaches the big toe, a zero 
point is set [24]. 
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The active knee extension test was used to assess ham-
string muscle length and the range of active knee exten-
sion in the position of hip flexion. The subject was posi-
tioned on the examination table in a supine position, and 
the opposite lower limb was stabilized on the support 
surface. The tested limb was elevated so that the hip was 
at 90 degrees of flexion and the knees were extended to 
reach a position perpendicular to the ground. A lag of 
20 degrees from full extension was considered normal; 
anything less than 20 degrees was considered hamstring 
tightness. To measure the range, a goniometer is placed 
at the knee with the axis at the lateral epicondyle, the 
stationary arm parallel to the thigh pointing to the greater 
trochanter, and the moving arm parallel to the leg point-
ing to the lateral malleolus [25].

To assess the total mobility of the lumbopelvic region, 
we used the forward bending test. The subject was asked 
to bend forward and attempt to reach for the floor with 
their fingertips by keeping their elbow joint straight. The 
examiner then measured the distance between the sub-
ject’s middle finger and the floor using a standard mea-
suring tape. If the patient achieves full flexibility and 
their hand reaches the ground, it scores zero [26]. 

Statistical analysis

IBM SPSS software, version 23 was used for statisti-
cal tests. Central inclination and dispersion indices were 
used to describe the quantitative data. To examine the 
correlation coefficient between variables, Spearman’s 
correlation test was used. The Shapiro-Wilk statistical 
test was also conducted to evaluate the distribution of 
numerical variables in terms of their conformity with the 
normal theoretical distribution.

3. Results 

The age and weight of 42 participants were 55.3±12 
and 76.6±11.1, respectively. Their age ranged from 30 
years to 85 years, and their weight ranged from 45 kg to 
100 kg (Table 1). 

Table 2 presents information on the distribution of par-
ticipants based on their gender, employment status, and 
history of angiography. Among the 42 patients, 27 were 
men and 15 were women. The employment status of the 
patients was categorized as 10 employed, 18 self-em-
ployed, 10 homemakers, and 4 retired; 12 patients had a 
history of angiography, while 30 patients did not.

 Table 1. Demographic characteristics of the participants (n=42)

Variables Mean±SD Minimum Maximum

Age (y) 55.3±12 30 85

Weight (kg) 76.6±11.1 45 100

Table 2. Frequency of qualitative variables

Variables
Patient

Type No. (%) 

Gender
Male 27(63.4)

Female 15(35.7)

Employment status

Employed 10(23.8)

Self-employed 18(42.9)

Homemaker 10(23.8)

Retired 4(9.5)

History of angiography
P 12(28.6)

N 30(71.4)
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Based on the results of the Shapiro-Wilk test, the vari-
ables of the modified Thomas test (hip extension and 
knee flexion) and the active knee extension test were 
normally distributed. In contrast, the variables of the 
sit-and-reach test, forward-bending test, and pain did 
not follow a normal distribution. The modified Thomas 
test for hip extension had a mean score of 22.6±8.9, with 
scores ranging from 7.3 to 43.3. The modified Thomas 
test for knee flexion had a mean score of 57.3±12.2, with 
scores ranging from 30 to 82. The sit-and-reach test had 
a mean score of 15.6±9, with scores ranging from 0 to 
39. The active knee extension test had a mean score of 
168.5±6.05, with scores ranging from 155 to 180. The 
forward bending test had a mean score of 11.9±8.7, with 
scores ranging from 0 to 30. Finally, the pain variable 
had a mean score of 4.3±2.2, with scores ranging from 
0 to 8. (Table 3)

The results of Table 4 compared gender, employment 
status, and history of angiography with the mean of pain 
intensity using the Kruskal-Wallis statistical test. The 
mean pain scores for men and women were 4.26±2.26 
and 4.60±2.35, respectively, with no statistically sig-
nificant difference between the two genders (P=0.662). 
Similarly, no significant relationships were observed 
between pain scores and employment status (P=0.265). 
The analysis also revealed no statistically significant 
difference in pain scores between participants with a 
history of angiography and those without angiography 
(P=0.262). 

Based on the results presented in Table 5, a significant re-
lationship seems to exist between variables and pain. Age 
showed a weak positive correlation with pain, rho=0.312 
(P=0.04). However, the weight did not show any sig-
nificant correlations with pain, rho=-0.074 (P=0.64). The 
modified Thomas test for hip extension and active knee 

Table 3. Assessment of normality in the distributions of measurement tests and pain score

Variables Mean±SD Minimum Maximum Shapiro-Wilk P

Modified Thomas test
Hip 22.6±8.9 7.3 43.3 0.420

Knee 57.3±12.2 30 82 0.570

Sit-and-reach test 15.6±9 0 39 0.049 *

Active knee extension test 168.5±6.05 155 180 0.682

Forward bending test 11.9±8.7 0 30 0.028 *

Pain score 4.3±2.2 0 8 0.039 *

*P=0.05.

Table 4. Factors influencing participants pain scores

Variables Type 
No. Mean±SD

P
Patients Pain Score

Gender
Male 27 4.26±2.26

0.662
Female 15 4.60±2.35

Employment status

Employed 10 4.20±2.2

0.265
Self-employed 10 4.20±2.39

Homemaker 18 4.11±2.32

Retired 4 6.50±1.29

History of angiography
P 12 4.33±2.01

0.262
N 30 4.40±2.40
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extension test exhibited strong positive correlations with 
pain, rho=0.745 and 0.594, respectively (P=0.00). On the 
other hand, the modified Thomas test for knee flexion 
showed a strong negative correlation with pain, rho=-
0.591 (P=0.00). The sit-and-reach test did not show any 
significant correlation with pain (rho=0.337, P=0.29). Fi-
nally, the forward bending test showed a moderate posi-
tive correlation with pain, rho=0.433 (P=0.04).

4. Discussion

This study found that gender does not play a signifi-
cant role in determining pain after femoral angiography. 
Similarly, the results showed no significant relationship 
between pain scores and employment status. This im-
plies that being employed or unemployed does not have 
a notable influence on pain after femoral angiography, 
according to the data analyzed. Furthermore, the study 
explored the relationship between a history of angiogra-
phy and pain scores. The results indicated no statistically 
significant difference in pain scores between participants 
with a history of angiography and those without angiog-
raphy. This suggests that undergoing angiography does 
not appear to be associated with significant differences in 
pain after femoral angiography among the participants.

In our study, the results revealed significant correla-
tions between certain flexibility tests and pain after 
femoral angiography. Age demonstrated a weak positive 
correlation with pain. This indicates that older individu-
als may experience more pain after femoral angiography 
compared to younger individuals. The weight did not ex-
hibit any significant relationship with pain after femoral 
angiography in this study.

The modified Thomas test for hip extension and the 
active knee extension test showed strong positive cor-
relations with pain after femoral angiography. This sug-
gests that individuals with less flexibility in these tests 
experience higher levels of pain after femoral angiog-
raphy. Conversely, the modified Thomas test for knee 
flexion displayed a strong negative correlation with pain 
after femoral angiography. This implies that individuals 
with more flexibility in this test tend to have lower pain 
levels. The performance in the sit-and-reach test did not 
appear to be a reliable indicator of pain after femoral an-
giography, as evidenced by the weak positive correlation 
with pain. Additionally, the forward bending test showed 
a moderate positive correlation with pain. This suggests 
that individuals who experience greater pain may have 
more limited flexibility when performing forward bend-
ing movements. Although the correlation coefficient was 
moderate, the significance of the relationship supports 
the inclusion of the forward bending test as a potential 
indicator of pain levels.

Following femoral angiography, patients are required 
to rest for 2-8 hours, during which a sandbag is placed 
with pressure on the area, causing increased pressure 
on the hip and knee. Prolonged lying requires a normal 
range of hip and knee joints. Pain is a crucial factor that 
can make it difficult for patients to tolerate the position 
and keep their legs straight. The results suggest that re-
duced flexibility of the knee and hip joints can increase 
the forces on joints and muscles, leading to joint and 
muscle pain in the hip and knee areas during mandatory 
rest after femoral angiography.

Table 5. Correlation between age, weight, and flexibility tests with pain

Variables Spearman Correlation Coefficient 
(rho) P

Age (y) 0.312 0.04 *

Weight (kg) -0.074 0.64

Modified Thomas test
Hip 0.745 0.00 *

Knee -0.591 0.00 *

Sit-and-reach test 0.337 0.29

Active knee extension Test 0.594 0.00 *

Forward bending test 0.433 0.04 *

*P=0.05.
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5. Conclusion 

While certain tests, such as the modified Thomas test 
for hip extension and the active knee extension test, and 
the forward bending test demonstrate a significant cor-
relation with pain, the sit-and-reach test does not appear 
to have a significant impact on pain levels. Furthermore, 
the modest influence of age on pain levels highlights the 
importance of considering demographic factors in pain 
management. These results contribute to our understand-
ing of pain perception and can inform future research 
and clinical practices in the field of pain management.

Limitations and future research

One limitation of this study was its sample size. The 
study had a relatively small sample size of 42 participants, 
which may limit the generalizability of the findings. Ad-
ditionally, this study used a cross-sectional design. Lon-
gitudinal studies that follow patients over time provide 
more comprehensive information about the relationship 
between flexibility and pain after femoral angiography. 
The study only focused on the relationship between hip 
and knee flexibility and pain after femoral angiography. 
Other potentially relevant factors, such as psychological 
variables (e.g. anxiety, depression), were not assessed. 
These variables should be considered in future research. 
Finally, future research should investigate the effects of in-
terventions, such as physical therapy or exercise programs 
on reducing pain after femoral angiography.
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