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Research Paper
Investigating the Relationship of Functional Tests 
With Pain Intensity in Active Women and Men With 
Non-specific Chronic Low Back Pain

Purpose: Low back pain is humans’ most common musculoskeletal complication. The 
prevalence of this disorder is reported at 80% during the lifetime. This study aims to investigate 
the relationship between functional tests and low back pain in active women and men.

Methods: This was a cross-sectional correlational research. A total of 80 active men and women 
with non-specific chronic low back pain in the age range of 20 to 35 years were selected based 
on the inclusion and exclusion criteria. The level of pain was measured using the visual analogue 
scale test and after a 10-min warm-up, the performance was measured using the functional 
movement screen, +9, and Y balance functional tests. We used the SPSS software, version 21 to 
analyze the data at a significance level of 0.95.

Results: The results of the Spearman correlation coefficient test showed a significantly negative 
relationship between low back pain and functional tests of functional movement screen and 
+9 (r=-0.66, P=0.001; r=-0.71, P=0.001, respectively). In addition, a significantly negative 
correlation was observed between the Y balance test and the amount of low back pain in active 
women and men (r=0.71, P=0.001).

Conclusion: By increasing the participants’ performance, their low back pain is likely to 
decrease, and specialists, coaches, and occupational therapists can probably reduce the low back 
pain in individuals with non-specific chronic low back pain by improving motor function.
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Introduction

ow back pain is the most common mus-
culoskeletal complication in humans with 
a prevalence of up to 80% throughout life 
[1]. In many cases, low back pain may 
improve without specific medical treat-

ments; however, the recurrence rate of this complication 
is high [2]. Low back pain is the most common reason 
for motor restriction in individuals under the age of 45 
years and its treatment process requires spending a great 
amount of money [3-5]. Low back pain is also one of the 
most prevalent medical issues in gymnastics, football, 
volleyball, and tennis athletes. It has been reported that 
20% of sports-related injuries involve the spine [6, 7].

Standing and accompanying activities, such as walk-
ing, climbing the stairs, and so on are an integral part of 
daily activities, which require the maintenance and con-
trol of the body balance. One of the factors maintaining 
body balance is controlling the oscillating movements of 
the trunk around the ankle joint, which is provided by 
the proper activity of the trunk muscles [8]. The results 
of various studies examining balance control and pos-
tural reactions in individuals with low back pain have 
revealed that postural stability indices are different in 
individuals with low back pain compared to healthy 
people and balance control changes in these individuals 
[9]. On the other hand, some studies have reported a sig-
nificant relationship between the change in the control of 
postural stability and the delayed reaction of the surface 
muscles of the trunk after a sudden disturbance of the 
trunk in individuals with low back pain [10].

Cook et al. has recently introduced the functional 
movement screen (FMS) test as a tool to quantify the 
quality of functional movement patterns [11]. This set 
of tests consists of 7 functional and fundamental move-
ments, the implementation of which requires balance, 
stability, mobility, and movement control [11]. Given 
its non-invasiveness, inexpensiveness, and ease of scor-
ing and implementation, this test is a suitable tool for 
the qualitative assessment of functional movement pat-
terns by identifying limitations, asymmetry, and pain 
during functional movements [11]. Although this test is 
not diagnostic, it is used solely as a screening tool and a 
starting point for musculoskeletal evaluations [12]. The 
relevant literature has reported the appropriate and ac-
ceptable reliability and validity of this test in quantifying 
the quality of functional movement patterns [13].

Armstrong et al. (2020) dealt with the relationship between 
the scores of the FMS and Y balance tests with the Beigh-
ton hypermobility test in women dancers and concluded that 
some FMS tests, such as deep squats, shoulder flexibility, and 
straight leg raising require upper joint mobility [14].

Soltandoost et al. (2020) investigated the relationship 
between FMS and pain, endurance, and dynamic bal-
ance of the core stability muscles in military personnel 
with and without non-specific chronic low back pain. 
The results showed that pain is negatively associated 
with FMS scores, and the FMS test is positively sig-
nificant about dynamic balance and endurance of core 
stability muscles; therefore, they concluded that FMS 
is an effective tool for identifying functional defects in 
military personnel suffering from non-specific chronic 
low back pain [15].

L

Highlights 

• By improving movement function, it is possible to reduce the amount of back pain in people with non-specific 
chronic back pain.

Plain Language Summary 

Low back pain is the most common musculoskeletal complication in human societies, 80 active men and women with 
non-specific chronic low back pain aged 20 to 35 years were selected based on the inclusion and exclusion criteria. The 
level of pain was measured using the visual analogue scale (VAS) test and after 10- minute warm-up, the performance 
was measured using the FMS, +9 and Y balance functional tests. The results of Spearman's correlation coefficient 
test showed that there is a significantly negative relationship between low back pain and functional tests of FMS and 
+9 and Y balance test. By increasing the participants' performance, their low back pain is likely to decrease, and spe-
cialists, coaches, and occupational therapists can probably reduce the low back pain in individuals with non-specific 
chronic low back pain by improving motor function.
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Since the FMS tests could not specifically assess the 
spine, especially the lumbopelvic hip area, the research-
ers introduced the +9 tests. In the +9 test, researchers 
have tried to add new tests and remove redundant and 
unnecessary ones, introducing a series of more appro-
priate tests to evaluate athletes’ performance [16]. The 
+9 tests consist of 6 FMS tests along with 3 other tests 
that are designed to challenge and test the dynamic per-
formance of trunk flexors and spine rotators. Thus, the 
number of these tests has reached +9 tests which aims to 
increase the performance of this series of tests [17, 18]. 
Given the novelty of the +9 functional test, there is a lack 
of research in this area. Most of the studies have investi-
gated the validity and reliability of this test [16, 19].

According to the studies conducted on low back pain in 
recent years, no study has so far investigated the relation-
ship between functional tests and non-specific chronic 
low back pain. Therefore, this study aims to investigate 
the relationship between functional test results and pain 
intensity in active women and men with non-specific 
chronic low back pain.

Materials and Methods

The present study is cross-sectional and correlational. 
This study used the purposive sampling method to select 
the participants based on the inclusion and exclusion cri-
teria. The participants included men and women who re-
ferred to the Alef-Gym Fitness Club in Babol city, Iran. 
Among the above statistical population, according to the 
inclusion and exclusion criteria, 80 men and women with 
non-specific chronic low back pain, diagnosed by a spe-
cialist, were purposefully selected to participate in the 
study. To determine the sample size, we employed the 
G*Power software, version 3.1.9.4. The power of the test 
and the starting point of the effect size were determined 
at 0.80 and 1.02, respectively. The effect size in previ-
ous studies [20-22] is between 0.89 and 0.65, and the 
starting point of the effect size was determined to have a 
significant sample size of 1.02; thus, the sample size was 
calculated at 80 subjects. The inclusion criteria were be-
ing in the age range of 20 to 35 years, having recreational 
sports activity twice a week during the last year, volun-
tary and informed consent of the subjects to participate 
in the study, reporting pain in the lower back between the 
lower back and chest (as the pain in the visual analogue 
scale index is above 2) at least during the last 6 months 
or more and confirmed by a specialist [23], a history of 
surgery in the last 6 months in the lower limbs, and the 
absence of COVID-19 disease. Moreover, the exclusion 
criteria were having pain above 7 on the visual analogue 
scale (VAS) index.

The subjects had a history of sports activities in differ-
ent disciplines only for fun and twice a week during the 
past year, and none of them had exercised professionally. 

To measure the research variables, the participants 
were asked to attend according to the specified schedule 
at the Alef-Gym Fitness Club in Babol city, Iran. After 
the presence of the subjects, the basic information form 
was first completed by each participant. Then, the an-
thropometric measurements of each person were done. 
FMS, +9, and Y balance tests were used to evaluate the 
subjects’ performance.

The FMS tests included 7 movement tests that can 
diagnose limitations and changes in normal movement 
patterns. These tests were considered for the interac-
tion between the mobility of the movement chain and 
the stability necessary to implement functional and nec-
essary movement patterns. In the FMS test, if the tests 
were performed correctly and without compensatory 
movements, a score of 3 was given, if a movement was 
performed with compensatory movements, a score of 
2 was awarded, and if the person could not carry out a 
movement without compensatory movements, a score of 
1 was awarded, and if the subjects felt pain while per-
forming the movement or performing the detection test, 
they would not receive points. These tests included deep 
squats, hurdle steps, inline lunges, shoulder mobility, ac-
tive leg raising, rotary stability, and push up [24]. Tests 
of FMS and +9 are presented in Figures 1-10.

+9 test

Among the +9 tests, six tests are the same as FMS 
tests, which include deep squat, hurdle step, inline lunge, 
shoulder mobility, active leg raising, rotary stability, and 
push up, and 3 tests of seated trunk rotation, single-leg 
squat test, and two-leg straight raising test (Figure 8-10) 
have been added to the FMS tests. 

Y balance test

Performing this test requires strength, flexibility, neu-
romuscular control, core stability, balance, and a sense 
of depth; thus, it is an appropriate test for pre-season and 
medical evaluations [25].

The intra-rater and inter-rater reliability coefficients 
for different aspects were 0.85 to 0.91 and 0.99 to 1.00, 
respectively. Moreover, the intra-rater and inter-rater re-
liability coefficients for the composite score (total test 
score) were mentioned by Pliski to be 0.91 and 0.99, re-
spectively [26]. 

Jafari A, et al. The Relationship Between Functional Test and Pain. PTJ. 2023; 13(1):11-22
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Figure 1. Deep squat Figure 2. Hurdle step

Figure 3. Push up

Figure 4. Inline lunge

Figure 5. Rotary stability

A B
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Figure 6. Shoulder mobility Figure 7. Straight leg raising 

Figure 9. Seated trunk rotationFigure 8. Two-leg straight raising

Figure 10. Single-leg squat Figure 11. Y balance test

Jafari A, et al. The Relationship Between Functional Test and Pain. PTJ. 2023; 13(1):11-22
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This test is performed in 3 directions: Anterior, pos-
terior-internal, and posterior-external; however, in this 
study, only the total score obtained from the mean of the 
3 directions was calculated. In this test, the subject stands 
on one leg in the center of Y and tries to reach the other 
leg while maintaining balance on the supporting leg. The 
subject touches the farthest possible point with his toe 
in each of the designated directions without error. The 
reach distance is defined as the distance from the point of 
touch to the center, which is measured in centimeters. To 
minimize the learning effects, each subject practices this 
test 6 times with a 15-s rest interval in each of the three 
directions. After a 5-min rest, the subject performed the 
main test in the main directions. In case of any error, 
if the leg that was in the center moves or the person’s 
balance is disturbed, the subject was asked to repeat the 
test. Considering that this test has a significant relation-
ship with the length of the leg, to perform this test and 
normalize the data, before starting the measurement pro-
cess, using a tape measure, we measure the actual length 
of the leg from the upper anterior cruciate ligament to 
the inner ankle in an arched position. This was measured 
while the subject was lying on the ground [27]. In this 
study, the mean reach was assessed in 3 directions and 
the total balance score was calculated (Figure 11).

Finally, to measure the intensity of pain, the visual pain 
intensity scale was applied [28]. This scale is regarded to 
be both the most reliable and easiest method to subjec-
tively measure the intensity of pain. In this method, a 10 
cm ruler was placed in front of the subject. Then, it was 

explained to the participant that as the number increases, 
the intensity of the pain escalates; accordingly, the num-
ber zero indicates “no pain” while the number 10 indi-
cates the greatest intensity of pain in this area. Based on 
the explanations presented and the intensity of the pain 
in the lower back, the subject chooses the desired num-
ber and the researcher recorded this number [28] 

Finally, the Spearman correlation coefficient tests were 
used at a significance level of P<0.05 to investigate the 
relationship between the visual analogue scale pain in-
dex and the aforementioned functional tests because of 
the non-normality of the data. The data were analyzed 
using the SPSS software, version 21. 

Results

The participants’ demographic characteristics are given 
in Table 1. 

The Mean±SD of the variables are given in Table 2.

The Kolmogorov-Smirnov test was applied to check 
the normality of the data. The results indicated that the 
data related to the research variables had no normal dis-
tribution. Thus, the assumption of using parametric tests 
was not met, and the non-parametric Spearman correla-
tion test was used to check the relationship between the 
variables. According to Table 3, a significant relation-
ship exists between the results of all FMS and +9 func-
tional tests with the intensity of low back pain except the 

Table 1. Participants’ demographic characteristics (n=80)

MaximumMinimumMean±SDVariables

352028.03±4.95Age (y)

1055073.26±12.69Weight (kg)

189152169.45±8.96Height (cm)

272325.73±2.41Body mass index (kg/m2)

Table 2. Descriptive analysis of research variables

Mean±SD Variables 

4.72±1.99Visual analogue scale

62.38±4.85Y test total score 

12.73±3.22Functional movement system tests total score

16.30±4.09 +9 test total score

Jafari A, et al. The Relationship Between Functional Test and Pain. PTJ. 2023; 13(1):11-22
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shoulder mobility test (P=0.40, r=0.09). Furthermore, a 
significantly negative relationship was detected between 
the results of the total scores of the tests of FMS and 
+9 and Y balance with the intensity of low back pain 
(P=0.001, r=-0.66; P=0.001, r=-0.71; P=0.001, r=-0.71, 
respectively).

Figures 12, 13, and 14 show the amount of dispersion 
between the total score of the FMS, +9, and Y balance 
tests with the intensity of low back pain. As seen, there is 
a negative linear relationship between the two variables, 
i.e. the increase in the total score of the FMS, +9, and Y 
balance tests has been associated with a decrease in the 
intensity of low back pain.

Discussion

The findings of this study showed a significant rela-
tionship in all FMS and +9 tests except for the shoulder 
mobility test (P=0.40) with the intensity of low back in 
men and women. In addition, a significant relationship 
existed between the total scores of the FMS, +9, and 
Y balance tests along with the intensity of low back of 
women and men.

The findings of this study are in line with results of 
Sedaghati et al. (2016) [29], Saki et al. (2018) [30], Mi-
chel et al. (2019) [31], Ko et al. (2016) [22], Ehsani et al. 
(2017) [32], Berenshteyn et al. (2019) [20], Emami et al. 
(2018) [33], and Kramer et al. (2020) [34].

Based on the study’s findings, the FMS and +9 tests can 
screen and measure the individuals’ basic movement capac-
ity, based on which it is possible to identify the areas that 
have defects in terms of mobility and stability [35]. The 
shoulder mobility test includes the unilateral and reciprocal 
performance of the range of motion of the shoulder joint, 
involving internal rotation of the shoulder, adduction in one 
shoulder, external rotation of the shoulder, and abduction 
in the other shoulder. This test requires normal mobility of 
the scapula and extending of the spine. The push-up test is 
the stability of the trunk and spine in the front and back in 
activities of the closed kinetic chain of the upper limbs. This 
test assesses the stability of the trunk in the sagittal plane, 
while the symmetry in the movements of the upper limbs 
during performing this movement is considered. In this test, 
the function is very important because if the trunk does not 
have enough stability in sports activities, the kinetic energy 
will be wasted and will lead to weak functional movements 
and eventually cause minor damages and injuries [36].

Table 3. Spearman correlation coefficient test to investigate the relationship between the research variables and the intensity 
of low back pain (n=80)

Intensity of Low Back Pain
Variables

rSig.

-0.680.001Lunge

-0.660.001Two-leg straight raising

0.760.001Deep squat

0.090.40Shoulder mobility

0.350.001Push up

0.720.001Rotary stability

0.320.003Hurdle step

0.700.001Straight leg raising 

0.350.002Single-leg squat

0.790.001Seated trunk rotation

-0.660.001The total score of the functional movement system test

-0.710.001The total score of +9 test

-0.710.001The total score of the Y balance test

Jafari A, et al. The Relationship Between Functional Test and Pain. PTJ. 2023; 13(1):11-22
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In the deep squat test, coordination and mobility between 
organs and muscles, core stability, and total body mechan-
ics in neuromuscular control, and mobility and stability of 
the shoulder, scapula, and thoracic spine area are required 
[11]. A person’s poor performance in deep squats can be 

caused by 3 factors as follows: 1) limitation in the mobil-
ity of the upper limb and weakness in the glenohumeral; 2) 
limitation in the mobility of the lower limb; and 3) limita-
tion in the motor control of the core stability area [11]. In the 
lunge test, limitations in the thoracic spine area and reduced 

Figure 12. Scatter plot of total scores of the functional movement systems test and the intensity of low back
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Figure 13. Scatter plot of the total scores of +9 test and intensity of low back
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mobility of the thighs, knees, and ankles, as well as defects 
in the function of the core stability area can be among the 
reasons for a decrease in FMS scores. In the push-up test, 
the strength of the upper limbs and the core stability are of 
great importance [11].

In the rotary stability test, neuromuscular coordination 
and energy transfer in the whole body (from the upper to the 
lower limb and vice versa) and checking the trunk stability 
in several planes are important. Additionally, weakness in 
trunk stability, difficulty in shoulder and hip stability, and 
difficulty in the mobility of the knee, thigh, and trunk are 
among the reasons for weakness in this test [11]. In rotating 
the trunk and raising the leg straightly, the range of motion 
of the lumbar spine and inter-muscular coordination, and 
the strength of the core stability muscles are respectively 
among the important score factors in these tests.

According to the above explanations, in many FMS and 
+9 tests, the performance of the core stability muscles is 
of great importance; however, in people with low back 
pain, the muscles of the core stability area are delayed in 
activation. This delay in the activation of muscles will 
probably lead to defects in the quality of motor patterns 
and a decrease in the scores of the FMS and +9 tests; 
therefore, a significantly negative correlation between 
the scores of the functional tests of +9 and FMS with the 
low back pain level of individuals is conceivable, and 
only in the shoulder mobility and single-leg squat tests, 
the core stability muscles are not directly involved in the 
movement.

Core stability plays an important role in preventing 
injuries [37]. Maintaining positional alignment and dy-
namic postural balance during functional activities is one 
of the tasks of the core body area, which helps prevent 
wrong patterns [38] Asymmetry in position and move-
ment does not allow the core area to be stable [38]. Limi-
tations in the strength and stability of the deep muscles 
of the core stability area lead to incorrect exercise tech-
niques and make the person prone to injury [39]. An op-
timal core area maintains the normal length-tension rela-
tionship of the agonist and antagonist muscles, resulting 
in optimal kinematics of the joints in the waist-hip and 
thigh complex in the movements of the functional chain 
of motor and creating maximum stability for the move-
ments of the lower limbs [38]. The core stability area as 
an interface with the adequate transfer of force generated 
in the lower limb to the upper limb via the trunk assists 
to perform a function better [40]. The results revealed 
that stability muscles before lower limb movers and 
in all motor plates increase the stiffness of the spine in 
creating a stable support. These findings are consistent 
with the closed kinetic chain theory. Studies have shown 
that a decrease in strength in the muscles of the core area 
causes an increase in body fluctuations, and as a result, 
it may cause a disturbance in body balance. As men-
tioned, the weakness or lack of sufficient coordination 
in the muscle structure of the core body area can lead to 
a decrease in the effectiveness of correct motor patterns, 
the occurrence of compensatory motor patterns, and ul-
timately dysfunction. Accordingly, it can be concluded 
that the weakness of core stabilizing muscles can have a 

Figure 14. Scatter plot of the total score of the Y test and the intensity of low back
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negative effect on motor patterns. Therefore, the study’s 
findings can be confirmed according to the mentioned 
cases, and individuals’ weakness of the core stability 
muscles with non-specific chronic low back pain has led 
to the occurrence of incorrect and compensatory motor 
patterns in the FMS and +9 functional tests.

Furthermore, according to the researchers’ studies, the 
existence of low back pain puts the patient in a vicious 
cycle as patients with chronic low back pain because of 
long-term pain (more than 3 months). With limitations 
in motor function even in daily activities, they face prob-
lems and the physical activity of this population is se-
riously limited. The core stability muscles are the first 
muscles to suffer dysfunction when low back pain oc-
curs, and since these muscles guide the joint in differ-
ent motor patterns and motor function caused by these 
different patterns, their damage causes damage to the 
joint’s function and finally functional disabilities occur 
in movements [41].

Considering the significant relationship between the Y 
balance test and the amount of low back pain, studies 
have reported that the core body section is the basis of 
the kinetic chain and the endurance of the muscles in this 
area is important for motor function and providing sta-
bility and dynamic balance of the body. In 2011, Ruh and 
his colleagues in a review study investigated balance and 
postural control based on the range of pressure centers 
in people with low back pain and healthy people. The 
results showed that in most of the articles (14.16, 88%), 
the mean speed of displacement of the pressure center in 
people with low back pain was significantly higher than 
in healthy people. In addition, in people with low back 
pain, an increase in fluctuation in the anterior-posterior 
plate was also seen [38].

The difference in the frontal plate can be due to the 
important role of the hip abductor muscles in maintain-
ing balance while standing on one leg and in dynamic 
functions, such as walking. The gluteus medius muscle 
plays the role of thigh abductor and hip stabilizer in the 
frontal plate and is especially important when standing, 
especially standing on one leg. On the other hand, the hip 
joint and trunk are mostly responsible for controlling and 
maintaining balance in the frontal plate, so the hip joint 
and the gluteus medius muscle play an important role in 
maintaining balance when forcing pressure on this plate 
[42]. In addition, according to Tak, the weakness of the 
gluteus medius muscle is common in individuals with 
specific chronic low back pain [43], and the existence 
of these cases can confirm a significant relationship be-

tween the Y balance test scores and the amount of pain 
in individuals with non-specific chronic low back pain.

Study limitations 

The limitations of the present study include the spread 
of COVID-19 and the small number of participants. 
Therefore, it is suggested that after the end of the COV-
ID-19 outbreak, researchers should conduct the present 
study with a larger number of subjects so that the results 
can be generalized more strongly. It is also recommend-
ed to investigate the prediction of low back pain by the 
functional tests of the present study in future research.

Conclusion

According to the study’s findings, there is a significant-
ly negative relationship between the functional tests of 
+9, FMS, and Y balance with the intensity of low back 
pain in active women and men. Therefore, by improv-
ing the quality of motor patterns and performing balance 
exercises, it is possible to reduce the amount of pain in 
people with non-specific chronic low back pain.
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