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Introduction
Functional movement capacity is an essential component 
of general health and well-being and includes the capac-
ity to carry out daily chores with efficiency and effective-
ness [1]. Additionally, the graded and scored version of 
a person’s motions before executing a specified training 
regimen is known as functional movement capacity, also 
known as the ability to perform fundamental movement 
patterns [2]. It is known that there are different tools 
that evaluate fundamental movement patterns. The FMS 
is a popular battery of tests purported to assess trunk 
and core strength as well as the fundamental movement 
parameters [3]. FMS has now reached the importance 

BMC Sports Science, Medicine 
and Rehabilitation

*Correspondence:
Umut Canli
ucanli@nku.edu.tr
1Faculty of Medicine, Tekirdağ Namık Kemal University, Tekirdağ, Türkiye
2Faculty of Sports Sciences, Tekirdağ Namık Kemal University, Tekirdağ, 
Türkiye
3Department of Rehabilitation Sciences, College of Health and 
Rehabilitation Sciences, Princess Nourah bint Abdulrahman University, 
P.O. Box 84428, Riyadh 11671, Saudi Arabia
4Faculty of Sports Sciences, Istanbul Aydın University, Istanbul, Türkiye
5Faculty of Sports Sciences, Bandırma Onyedi Eylül University, Bandırma, 
Türkiye
6Centro de Investigação em Desporto, Educação Física, Exercício e Saúde 
(CIDEFES), Lusófona University, Porto, Portugal
7Faculty of Sports Sciences, Istanbul Aydın University, Istanbul, Türkiye
8Sport Sciences and Diagnostics Research Group, GSD-HPE Department, 
Prince Sultan University, Riyadh, Saudi Arabia

Abstract
The aim of the study was to determine the role of isometric strength and range of motion in predicting 
Functional Movement Screen (FMS) scores of adults. A total of 120 participants (age = 34.62 ± 11.82 years; 
height = 170.56 ± 9.63 cm; weight = 73.62 ± 15.39 kg) volunteered to participate in the study. Anthropometric 
measurements were performed, including height, body weight, muscle mass, and body fat. Following this, the 
ranges of motion of the shoulder, hip, knee, and ankle joints were measured sequentially. Isometric strength and 
FMS tests were then performed. Hip extension isometric strength explained 23% of the variation in FMStotal. The 
common effect of knee flexion, shoulder flexion, and dorsiflexion joint range of motion explained 34% of the 
change in FMStotal (F (3−116) = 20.375, p < 0.001). A significant relationship (R = 0.658, R2 = 0.413) was found between 
hip extension isometric strength, knee flexion, shoulder flexion, and dorsiflexion range of motion and FMStotal 
(F (4−115) = 21.952, p < 0.001). The common effect of all these variables explains 43% of the change in FMStotal. 
The results indicate that the FMS test scores, which are utilized to evaluate the risk of injury in sedentary adults, 
can be significantly predicted by the effect of hip extension isometric strength and parameters related to knee 
flexion, shoulder flexion, and dorsiflexion joint range of motion. At this time, it is advised that range of motion and 
isometric strength be taken into account when determining a person’s functional movement capacity.
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of scientific attention and is recommended as an analy-
sis tool to assess movement asymmetries and movement 
sample limitations dynamically and practically [4–6]. 
When it comes to predicting injuries or performance or 
assessing movement, the FMS is an effective instrument 
for coaches, trainers, and physical therapists due to these 
features [7].

The FMS, developed by Gray Cook and Lee Burton in 
1997, is designed to identify movement deficiencies and 
predict injury risk through seven fundamental movement 
patterns. These patterns—deep squat, hurdle step, in-line 
lunge, shoulder mobility, active straight-leg raise, trunk 
stability push-up, and rotary stability—were used to 
investigate the relationship with range of motion (ROM) 
and isometric strength, which are critical for functional 
movement capacity.

In recent years, there has been a growing interest in 
understanding the complex interplay between vari-
ous physical parameters and their impact on functional 
movement capacity in adults [3, 8]. In the literature, some 
studies have conducted the FMS test on athletes [9–11], 
sedentary individuals [12], elderly [13], children [14], and 
young people [15]. However, no study was found in which 
isometric strength and range of motion were evaluated 
to predict functional movement capacity. Understand-
ing how isometric strength and range of motion affect 
functional movement capacity is paramount for several 
reasons. Firstly, it can provide valuable insights into the 
underlying mechanisms governing movement efficiency 
and quality. Secondly, it may inform the development of 
targeted interventions and exercise programs aimed at 
enhancing functional performance and mitigating move-
ment-related impairments.

It has been reported that isometric strength, especially 
in individuals with high levels of force and explosive 
power, is strongly correlated with dynamic performance, 
one of the components assessed by FMS [16]. Isomet-
ric strength, the ability of a muscle or group of muscles 
to generate force without changing length, and range of 
motion, the extent of movement that a joint is capable 
of performing, are fundamental components of physical 
fitness and functionality [17, 18]. Particularly, having a 
strong core musculature, which is essential for the core 
strength evaluated in FMS, contributes to better results 
in FMS [19]. FMS scoring is based on the assessment of 
joint mobility and stability deficiencies, and a relation-
ship between the joint range of motion (ROM) and FMS 
scoring has been demonstrated in university student-
athletes [20]. On the other hand, due to high variations 
in ROM measurements in young and physically active 
individuals, the direction and validity of the relationship 
have not been fully expressed. It is believed that studies 
conducted in adults will provide more sensitive and valid 
results, and the impact of ROM on functional movement 

capacity will be more clearly observed. In our study, we 
aim to better understand how ROM affects functional 
movement capacity by selecting individuals with limited 
physical activity in an age range that better reflects the 
population.

We aimed to elucidate the extent to which isometric 
strength and range of motion influence functional move-
ment capacity. Specifically, our objective was to ascertain 
whether functional parameters can predict an individ-
ual’s functional movement proficiency. Ultimately, our 
findings may have implications for optimizing movement 
strategies, promoting injury prevention, and fostering 
overall health and mobility in adults.

Method
Subjects
This is a cross-sectional study conducted with a sam-
ple of 120 voluntary adults (age = 34.62 ± 11.82 years; 
height = 170.56 ± 9.63  cm; weight = 73.62 ± 15.39  kg) 
recruited at the Tekirdağ Namık Kemal University. 
Ethical approval for the study was obtained from the 
Non-Invasive Clinical Research Ethics Committee of 
Tekirdağ Namık Kemal University (Approval number: 
2023.37.02.15), and informed consent was obtained from 
all participants. The study aimed to examine the effects of 
range of motion (ROM) and isometric strength on func-
tional movement capacity in a population representative 
of average adults who do not engage in regular physical 
activity. The inclusion criteria included being between 
the ages of 18 and 65, being physically independent, and 
not having any cardiac, orthopaedic, or musculoskel-
etal system dysfunctions. Additionally, participants did 
not engage in regular physical activity more than once 
a week in the five months prior to the start of the study. 
Exclusion criteria were chronic ankle instability and 
lower extremity musculoskeletal injury in the previous 6 
months, those receiving hormonal replacement therapy, 
those with uncontrolled diabetes or hypertension. After 
fulfilling the inclusion criteria, participant consent forms 
were obtained before study entry, in accordance with the 
Helsinki Declaration and subsequent amendments [21]. 
Measurements were performed by an expert research 
team. During measurements, verbal and practical infor-
mation was provided by the research team for each test 
parameter. Before the tests were conducted, partici-
pants were instructed to perform a 10-minute warm-up 
and stretching exercises. The warm-up consisted of cal-
isthenic movements such as arm circles, hip circles, leg 
swings, jog in place, jumping jack, wall slides, hip rota-
tions, body weight squat, supported lunge, skipping.
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Data collection
Body composition measurements
Participants’ height measurements were taken using the 
Mesilife 13,539 portable stadiometer (Istanbul, Türkiye). 
Participants stood barefoot with their feet together, knees 
straight, heels, buttocks, and scapulae in contact with the 
device, and with a straight posture in the Frankfort hori-
zontal plane. Measurements were taken during the inha-
lation period of the deep breath [22]. Participant’s body 
weight, body fat percentage, and body mass index values 
were determined using a bioelectrical impedance analysis 
(BIA) device (Tanita, Tartı Fast, Japan). The BIA device, 
operating with a fixed current of 50 kHz and 8 electrodes 
(hand to hand, foot to foot), measured fat percentage, 
muscle mass, and fat-free mass values for five different 
regions (right and left arm, right and left leg, torso). Pro-
cedures followed the operational principles of the device 
[23]. Body mass index (BMI) was computed as kg/m2 
[24].

Physical performance tests
Range of motion
The Dualer IQ Pro Inclinometer (J-TECH Medical, Salt 
Lake City, USA) was used to measure participants’ joint 
range of motion. The device allows easy and reliable data 
collection through dual sensor measurement. The incli-
nometer measures the difference between two endpoints 
and determines the range of motion with a margin of 
error of 1 degree. Measurements were taken consider-
ing the average values set by the American Academy of 
Orthopaedic Surgeons (AAOS), which is one of the most 
commonly used criteria for normal joint motion mea-
surement [25]. Shoulder flexion, extension, abduction, 

adduction, knee flexion, hip flexion, extension, hip 
abduction, hip abduction, adduction, dorsiflexion, plan-
tar flexion ranges of motion were determined. A detailed 
example of the shoulder joint flexion and extension phase 
is presented below.

Shoulder Joint Flexion/Extension: The participant 
stands with the arm down and the shoulder in a neutral 
position. The first sensor is attached to the upper arm 
with a strap. The flexion value is taken by reaching the 
participant’s shoulder maximally forwards and extension 
values are taken by reaching backwards.

Isometric muscle strength measurement protocol
The Lafayette Manual Muscle Test System, Model 01165 
(Lafayette Instrument Company, Lafayette IN, USA), 
was used to determine participants’ isometric muscle 
strength. The Lafayette Manual Muscle Test (MMT) 
System is an ergonomic hand-held device used to objec-
tively measure muscle strength. The test is performed 
by the clinician applying force to the patient’s limbs, to 
overcome or “break” the patient’s resistance. The MMT 
records the peak force and time required to achieve the 
“break,” providing reliable, accurate, and consistent mus-
cle strength readings. The MMT also features interactive 
menus that allow for a variety of options, including data 
storage, preset test durations, and applied force thresh-
olds. Its ergonomic design ensures compatibility with 
manual muscle testing protocols while providing comfort 
for both the patient and the testing device [26]. Shoul-
der flexion, extension, abduction, adduction, hip flexion, 
extension, abduction, adduction, knee flexion, and exten-
sion isometric force values were determined. A detailed 
example of knee flexion/extension muscle group isomet-
ric strength measurement is presented below.

Knee flexor muscle group isometric strength mea-
surement: The participant is placed on the platform in 
the prone position. The participant is asked to bring the 
patellafemoral joint to a 90-degree angle to bring the 
movement to the starting position. The tester applies 
force with the dynamometer to make the hamstring 

Fig. 2 Shoulder flexion/extension sample

 

Fig. 1 Inclinometer device
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extension. The participant resists the applied force and 
the value measured by the dynamometer is recorded [26].

Knee extensor muscle group isometric strength mea-
surement: The participant sits on the platform with the 
patellofemoral joint at 90 degrees. The tester applies force 
to the participant’s lateral tibia with a dynamometer. The 
participant tries to resist the applied force. The value 
measured by the dynamometer is recorded [26].

Functional movement screen test protocol
The Functional Movement Screen™ system, developed 
by Gray Cook, Lee Burton, and Keith Fields, is a system 
used to assess potential injury risks in athletes, determine 
the quality of individuals’ movement patterns, evaluate 
weaknesses in neuromuscular control, and enhance ath-
letic performance [27, 28]. Conducted under the guid-
ance of an expert, it is a screening system designed to 
allow an individual to assess their fundamental move-
ment patterns. Such a screening system can also be a cru-
cial tool in predicting injury, and determining readiness 
to return to sports after completing rehabilitation post-
surgery, or during pre-participation evaluations [29]. The 
Functional Movement Screening test consists of 7 differ-
ent basic movements (deep squat, hurdle step, single line 
step, shoulder mobility, active straight leg raises, trunk 
stability push-up, and rotation stability). Scoring for FMS 
consists of four different possibilities. Scores range from 
zero to three, with three being the best possible score. 
The maximum score for the FMS test is 21. Individuals 
scoring below 14 points may be at risk of disability [29].

Procedure
The researchers provided theoretical and practical expla-
nations of the test and measurement protocols to the 
participants. On the day of the tests, anthropometric 
measurements were performed, including height, body 
weight, muscle mass, and body fat. Following this, the 
range of motion was measured sequentially. Isomet-
ric strength and FMS tests were then performed. The 
tests were administered to the participants in the same 
order and by the same investigators. Before the FMS was 
assessed, a standardized warm-up consisting of 5  min 
of running and 5  min of dynamic stretching was per-
formed. All tests were performed at the same time of 
day (09:30 − 11:30) to minimize the influence of circadian 
rhythms on the results. After the tests were completed, 
participants were instructed to perform cool-down exer-
cises. Measurements and their sequence are shown in 
detail in Fig. 6.

Statistical analysis
The data of the participants in the study were pre-
sented through descriptive statistical analyses, report-
ing mean ± standard deviation (SD) and frequency. 

Fig. 4 Knee flexion strength test

 

Fig. 3 Manual muscle test device
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We performed a priori sample size calculation using 
“pwr” R package. We performed an analysis using the 
f2 = 0.10, α = 0.05 and β = 0.10 (1-β = 0.90 power), which 
showed that a minimum sample of 108 subjects would 

be required. The assumption of normality of the vari-
ables was determined by the Shapiro-Wilk test, and the 
homogeneity of variance was determined by Mauchly’s 
Sphericity test. The significance level was accepted as 
0.05 in the analyses. Additionally, multiple linear regres-
sion analysis was conducted to examine the effect of 
ROM and isometric strength parameters on FMStotal 
score within the scope of the study’s objectives. Both 
stepwise and enter models were employed. The primary 
dependent variable in our regression models was func-
tional movement capacity, as measured by the Functional 
Movement Screen (FMS) total score. The independent 
variables included: ROM measurements for various joints 
(shoulder, knee, hip, and ankle), and isometric strength 
measurements for specific muscle groups. We employed 
a stepwise regression approach to identify the most sig-
nificant predictors of functional movement capacity. 
The stepwise process involved creating an initial model, 
selecting variables based on their significance, and add-
ing them one by one until no significant improvements 
were observed in the model fit. The criterion for inclu-
sion was a p-value < 0.05, while the criterion for exclusion 
was a p-value > 0.10.

Results
Mean and standard deviation values for age and anthro-
pometric parameters are shown in Table 1 with distribu-
tion by sex and percentages of participants.

Table 1 Descriptive data on participants’ age and gender, body composition
Parameters Male

(Mean ± SD)
Female
(Mean ± SD)

Total
Mean ± SD

Age (years) 30.31 ± 11.44 40.07 ± 9.98 34.62 ± 11.82
Height (cm) 176.13 ± 6.71 163.52 ± 8.03 170.56 ± 9.63
Weight (kg) 79.21 ± 15.77 66.55 ± 11.63 73.62 ± 15.39
BMI (kg/m2) 25.82 ± 4.79 25.00 ± 4.88 25.45 ± 4.83
Body Fat (%) 21.02 ± 8.73 29.46 ± 8.53 24.75 ± 9.58
Muscle Mass (kg) 59.01 ± 6.29 43.91 ± 5.45 52.34 ± 9.57
Gender n / %
Male 67 / 55.8
Female 53 / 44.2
SD: Standard Deviation

Fig. 6 An illustrative summary diagram of the measurements performed in the study

 

Fig. 5 Knee extension strength test
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The mean and standard deviation values of isometric 
strength, ROM parameters and FMS parameters of the 
participants are detailed in Table 2.

From the results obtained from the stepwise model of 
multiple linear regression analysis, a significant relation-
ship (R = 0.481, R2 = 0.232) was found between hip exten-
sion isometric strength and FMStotal (F(1−117) = 35.307, 
p < 0.001). Hip extension isometric strength explained 
23% of the variation in FMStotal (Table 3). Other isometric 
strength parameters were not included in the analysis as 
a result of the Stepwise model.

From the results obtained from the stepwise model 
of multiple linear regression analysis, the joint effect of 
knee flexion, shoulder flexion, and ankle dorsiflexion 
joint range of motion explained 34% of the change in 
FMStotal (F (3−116) = 20.375, p < 0.001). In addition, a sig-
nificant relationship (R = 0.587, R2 = 0.345) between these 
variables and FMStotal was determined (Table  4). Fur-
thermore, other ranges of motion parameters were not 
included in the analysis as a result of the stepwise model.

From the results obtained from the enter model of 
multiple linear regression analysis, a significant rela-
tionship (R = 0.658, R2 = 0.413) was found between hip 
extension isometric strength, knee flexion, shoulder 
flexion, and dorsiflexion range of motion and FMStotal 
(F(4−115) = 21.952, p < 0.001). The joint effect of all these 
variables explains 43% of the change in FMStotal (Table 5).

Discussion
The aim of the study was to determine the predictability 
of FMS scores evaluating functional movement capac-
ity in terms of range of motion and isometric strength in 
healthy adults. The study revealed that hip extension iso-
metric strength predicted FMS total scores by 23%. The 
joint effect of knee flexion, shoulder flexion, and dorsi-
flexion on FMS total scores was found to be 34%. How-
ever, hip extension isometric force, knee flexion, shoulder 
flexion, and dorsiflexion predicted FMS total scores by 
43%.

Table 2 Descriptive data on participants’ isometric strength, ROM, and FMS values
Isometric strength parameters (peak) Mean ± SD ROM parameters Mean ± SD FMS parameters Mean ± SD
Shoulder flexion (lb) 20.87 ± 7.96 Shoulder flexion ° 170.00 ± 14.09 Deep squat 2.30 ± 0.73
Shoulder extension (lb) 16.38 ± 6.20 Shoulder extension ° 61.80 ± 18.60 Hurdle step 2.36 ± 0.55
Shoulder abduction (lb) 18.45 ± 6.74 Shoulder abduction ° 174.92 ± 20.50 Inline lunge 2.20 ± 0.74
Shoulder adduction (lb) 15.72 ± 5.67 Shoulder adduction ° 25.01 ± 14.18 Shoulder mobility 2.48 ± 0.68
Hip flexion (lb) 23.65 ± 8.07 Knee flexion ° 118.76 ± 17.23 Active straight-leg raise 2.45 ± 0.54
Hip extension (lb) 23.93 ± 9.48 Hip flexion ° 105.13 ± 30.38 Trunk stability-push up 2.07 ± 0.91
Hip abduction (lb) 26.24 ± 9.11 Hip extension ° 50.02 ± 26.74 Rotary stability 1.93 ± 0.57
Hip adduction (lb) 17.45 ± 6.84 Hip abduction ° 32.20 ± 15.28 Total FMS Score 15.81 ± 3.06
Knee flexion (lb) 17.22 ± 6.74 Hip adduction ° 32.85 ± 11.30
Knee extension (lb) 20.23 ± 6.48 Dorsiflexion ° 27.29 ± 7.06

Plantar flexion ° 52.86 ± 10.90
lb = libra pondo, pounds

Table 3 The multiple linear regression analysis outcomes of isometric strength parameters predicting performance on FMS
FMS Predictors B SE β t p R R2 Adj.R2

Model 1 (Constant) 12.035 0.683 - 17.615 < 0.001 - - -
Hip extension 0.157 0.026 0.481 5.942 < 0.001 0.481 0.232 0.225

FMS Model 1: (F(1−117) = 35.307, p < 0.001)

Table 4 The multiple linear regression analysis outcomes of range of motion parameters predicting performance on FMS
FMS Predictors B SE β t p R R2 Adj.R2

Model 1 (Constant) 6.999 1.787 - 3.916 < 0.001 0.417 0.174 0.167
Knee flexion 0.074 0.015 0.417 4.985 < 0.001

Model 2 (Constant) -3.958 3.161 - -1.252 0.213 0.527 0.277 0.265
Knee flexion 0.065 0.014 0.365 4.588 < 0.001
Shoulder flexion 0.071 0.017 0.326 4.091 < 0.001

Model 3 (Constant) -5.840 3.070 - -1.902 0.060 0.587 0.345 0.328
Knee flexion 0.063 0.014 0.354 4.654 < 0.001
Shoulder flexion 0.065 0.017 0.299 3.904 < 0.001
Dorsiflexion 0.114 0.033 0.262 3.464 0.001

FMS Model 1: (F(1−118) = 24.854, p < 0.001); FMS Model 2: (F(2−117) = 22.453, p < 0.001)

FMS Model 3: (F(3−116) = 20.375, p < 0.001)
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Low FMStotal are, at least partially, a function of move-
ment deficits [3, 30] and have been linked to injury [31, 
32]. Muscle strength is one of the most fundamental 
physical elements, associated with the quality of move-
ment creation and execution in daily physical activities 
and athletic performance. Measuring and classifying 
strength levels are crucial for making decisions in physi-
cal exercise prescription and treatment [33]. Understand-
ing isometric strength and its correlation with functional 
movement capacity can aid in developing a training pro-
gramme that effectively reduces the likelihood of injury 
in sedentary individuals as well as athletes. In a study 
conducted on children, a small correlation was found 
between core strength and FMS scores [34]. Okada et al. 
[19] who found no correlation between these 2 variables 
in healthy college-aged adults. Additionally, a growing 
amount of research suggests that traits related to the foot 
and ankle may have an impact on how well a person does 
on balance and functional tests [35]. It has been dem-
onstrated that the functional movements of stooping, 
crouching, and kneeling are connected with the strength 
of the ankle dorsiflexor and plantar flexor muscles [36]. 
These functional movements, while not deliberately 
tested, are required for adequate completion of FMS 
tasks and are indirectly assessed within the context of 
the FMS test battery. These movements require adequate 
ankle mobility and stability, which are influenced by the 
strength of the ankle dorsiflexors and plantar flexors. 
Therefore, while the FMS does not include specific tests 
for stooping, crouching, and kneeling, aspects of ankle 
strength and mobility are indirectly assessed within the 
context of the FMS test battery. A prior study found a 
substantial correlation between balance and functional 
capacity and the strength of the toe plantar flexors, ankle 
dorsiflexion range of motion, foot posture, and the exis-
tence of hallux valgus [37]. The most reliable, significant, 
and independent predictors of balance and functional 
test performance were found to be hallux plantar flexion 
strength and ankle inversion-eversion range of motion in 
a cross-sectional study of adults over 65. These predictors 
could account for up to 25% of the variance in test scores 
[35].

In the prior studies for the squat task, it was found that 
higher FMS squat and lunge task scores were generally 

associated with more ankle dorsiflexion ROM [20, 38–
40]. Determining the joint range of motion allows phy-
sicians and physiotherapists to diagnose musculoskeletal 
function, monitor the progress of an intervention, record 
data for future follow-ups, and meet legal requirements 
for impairment ratings and injury determinations when 
applicable [41]. Additionally, it plays a significant role in 
sports science for assessing athletic and sedentary per-
formance and determining physical performance when 
preparing individualized exercise programs [42].

Hincapié et al. [20] found that athletes with the highest 
hip extension ROM tended to be those with the highest 
lunge scores, while other studies differed from previous 
findings [43, 44]. In our study, it was determined that 
there was a relationship between FMS total scores and 
shoulder flexion range of motion. The results of the 
study by Hincapié et al. support our study. Hincapié et 
al. [20] determined that shoulder flexion ROM was gen-
erally greater in those athletes with higher shoulder and 
squat task scores. However, previous research failed to 
find relationships between shoulder mobility test scores 
and glenohumeral joint ROM measurements [45]. Exces-
sive mobility of the shoulder complex can compromise 
joint stabilisation, leading to conditions such as shoul-
der dislocation, which can cause damage to the constitu-
ent elements of the shoulder joint structure. [20]. Apart 
from this, some studies reveal how strength and ROM 
variables affect individuals’ activities of daily living. 
Reduced lower-extremity range of motion (ROM) was 
linked, according to Bergstrom and colleagues [46], to 
self-reported difficulties with functional mobility, includ-
ing getting out of a chair, mounting stairs, and requiring 
assistive devices when walking. According to Woolley 
and colleagues [47], in subjects with osteoarthritis, knee 
extension force and subject pain rating during the floor 
rise accounted for 28% of the variability in timed comple-
tion of this task. According to Woolley et al. [47], knee 
flexion and extension force, body weight, and reported 
function all accounted for 47% of the variation in stair 
ascending time. Other researchers discovered that the 
minimal chair height that a person can rise from [48] and 
the rate at which a person may rise from a chair [49] are 
both determined by lower-extremity force.

Table 5 The multiple linear regression analysis outcomes of hip extension isometric strength, knee flexion, shoulder flexion and 
dorsiflexion range of motion predicting performance on FMS
FMS Predictors B SE β t p R R2 Adj.R2

Model 1 (Constant) -3.877 2.907 - -1.334 0.185 0.658 0.433 0.413
Hip extension 0.103 0.024 0.317 4.221 < 0.001
Knee flexion 0.051 0.013 0.287 3.930 < 0.001
Shoulder flexion 0.049 0.016 0.224 3.049 0.003
Dorsi flexion 0.105 0.031 0.242 3.412 <0.001

FMS Model 1: (F(4−115) = 21.952, p < 0.001)
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Strength and limitation
The strength of the study is that isometric strength and 
range of motion parameters were considered together 
and the effect on FMS scores was revealed.

The most important limitation of the study is that the 
information about the participants’ exercise or sports 
history was not determined, and in addition, their cur-
rent physical activity status was not determined during 
the measurement process. Our study included partici-
pants who reported engaging in regular physical activity 
less than one day per week. This criterion was established 
to focus on a population with minimal physical activity 
levels, allowing us to assess the impact of range of motion 
(ROM) and isometric strength on functional movement 
capacity in individuals who are less physically active. 
While this selection criterion provided valuable insights 
into the relationships studied, it is important to acknowl-
edge that the findings may not directly generalize to more 
active populations. One of the main limitations of our 
study is the lack of detailed reliability testing for the iso-
metric strength measures used. Although we employed 
standardized protocols and trained evaluators to ensure 
consistency, a comprehensive reliability analysis includ-
ing intra-rater and inter-rater reliability assessments was 
not conducted. Future studies should prioritize rigorous 
reliability testing to enhance the validity and generaliz-
ability of the findings related to isometric strength.

Conclusion
This study highlights the critical role of specific physical 
attributes in functional movement capacity. Notably, hip 
extension isometric strength emerged as a key predictor 
of overall FMS performance, underscoring its impor-
tance in movement quality. Additionally, range of motion 
in knee flexion, shoulder flexion, and dorsiflexion signifi-
cantly contributed to functional movement scores.

These findings have practical implications for both 
clinical and athletic settings. For practitioners, focus-
ing on enhancing hip extension strength and improving 
flexibility in key joints can lead to better movement effi-
ciency and reduced injury risk. Fitness professionals and 
coaches can incorporate targeted strength and flexibility 
exercises into training programs to optimize functional 
movement and performance outcomes.

In summary, developing targeted interventions to 
improve hip extension strength and joint flexibility can 
significantly enhance functional movement capacity, 
providing a clear pathway for improving overall physical 
health and performance.
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