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ABSTRACT

AIMS: Standard functional-movement screening tests can be one of the predictors of
musculoskeletal injuries in military forces. This study aimed to investigate the relationship
between functional-movement screening test scores and abnormalities and function of the
upper limbs of military personnel.

MATERIALS AND METHODS: The present study is correlational. The statistical population of
this research was all military personnel working in one of the headquarters military centers
in 2022. Forty people were selected purposefully after a public call. Checkerboard, New York
Test Questionnaire and Disabilities of the Arm, Shoulder, and Hand Questionnaire (DASH)
were used to measure upper body stature abnormalities. Then, all subjects performed seven
Functional Movement Screen (FMS) test. Data were analyzed using Pearson’s correlation
coefficient test by SPSS 22 software.

FINDINGS: The average age of the participants was 30.30+4.47 years, and their body mass
index was 23.80%6.12. There was a relatively strong negative relationship between the score
obtained from the FMS test and the occurrence of the hump (p=0.001; r=-0.624) and head
forward (r=-0.588; p=0.001) posture abnormalities. There was a significant, negative, and
moderate correlation between the score obtained from the FMS test and the disabilities of the
arm, shoulder, and hand (DASH) questionnaire (p=0.003; r=-0.358).

CONCLUSION: In the present study, there was a strong and moderate negative correlation
between the total score of the FMS test and some of the upper body posture abnormalities. It
seems that the scores of the FMS test are affected by structural-stature complications in the
upper body organs. On the other hand, based on the FMS and DASH scores, it can be argued
that upper body stature abnormalities make a person more vulnerable to injury.
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INTRODUCTION

The physical fitness of military forces always
plays an important role in winning or losing wars.
A level of physical fitness is required for each
system, which can be improved through physical
activity [1]. Ready forces with physical health can
complete their roles and missions and realize
the goals of the military organization. Therefore,
knowing about the state of health and physical
fitness of the military forces due to the risk
factors that threaten their health and providing
preventive solutions against injury is necessary
to improve military capability [2]. According to
studies, musculoskeletal injuries and, in parallel,
height abnormalities cause the loss of a significant
part of the optimal performance of military forces
and are one of the important causes of reducing
the usefulness of military training [3]. Functional-
movement tests are a group of physical-skill tests
used for different purposes [4]. Researchers
have shown that some tests can also predict
musculoskeletal injuries caused by moderate to
severe physical activity. One of the most famous
and widely used tests is the Functional Movement
Screen (FMS) [4, 5]. In most of the studies in the
field of evaluating soldiers and athletes with
the FMS test, it was shown that this test is a
valid and suitable tool for predicting the risk
of injury in soldiers and athletes, and people
who receive scores greater than 14 have fewer
injuries compared to others, and people with
a lack of symmetry in the tests have 2.73 times
more vulnerable than others [4, 5]. According
to Kiesel et al, there is a relationship between
functional movement assessed by the FMS test
and injury risk in professional soccer players [6].
Mohammadyari et al, who have conducted the
effect of injury prevention exercises in military
forces, have reported a higher FMS test score in the
training group than in the non-training group [4].
Farahani et al. have studied 1820 Afsari university
students in connection with the prevalence of
military injuries. The rate of lower limb injuries
in this population was 74%, which is significantly
higher than in other areas, and most injuries were
reported in the knee area [7]. Kaviani et al. also
reported that the most common musculoskeletal
injuries among seafarers are back pain (15.38%),
knee pain (13.07%), and wrist pain (7.7%) [8].
A military person suffers from musculoskeletal
disordersand painsfollowinganinjuryorabnormal
posturing, acutely or chronically. These pains can
endanger the ability to do work, and the health and
physical performance of these jobs are the main
forces that provide the country’s security [9]. Hand
and shoulder girdle injuries in military personnel
have different degrees, accompanied by pain and

reduced range of motion. In a study conducted
by Shalamzari et al., entitled “Investigation of
the prevalence of musculoskeletal abnormalities
and its relationship with work history among
nurses of a military medical center in Tehran”
the results indicate a relatively high prevalence
of forward head and hunchback abnormalities
among military nursing personnel. Beyranvand
et al, who conducted a study on evaluating the
musculoskeletal condition of Islamic Republic of
Iran Navy employees, also had similar results to
the study by Shalamzari et al. [3]. Since the upper
body muscles play a very important role in military
activities, carrying weapons, climbing, pitched
battle, and other activities, special attention
should be paid to measuring the health status of
the upper limbs in military forces [11]. There is
a two-way relationship between causing damage
and the appearance of stature abnormality; in a
way that a chronic musculoskeletal injury causes
a person to have a height abnormality in the
medium term. Few studies have been conducted in
connection with the function of the upperlimb, and
fewer studies have been done on the relationship
between movement and function with injuries
and musculoskeletal abnormalities of the upper
body in military forces. Therefore, this study was
conducted to investigate the relationship between
the functional-movement screening test and the
abnormalities and performance of the upper limbs
of military personnel.

MATERIALS & METHODS

The present study is correlational. The statistical
population of the research consisted of employees
of a headquarters military center in Tehran
between July and October 2022. According to the
study entry and exit criteria, 30 people entered the
study and were present until the end of the study.
The subjects were selected without a history
of injury in the visual system, vestibule, or any
injury in the last year. The absence of neurological
disease and postural abnormality also affected the
research process. All subjects gave their consent
to participate in this research. Having a history of
surgery, bone fractures in the spine and upper and
lower limbs, and congenital anomalies, especially
in the spine, were considered exclusion criteria.
Before starting the measurement, all the subjects
tried to be aware of the different levels of the
research and the confidentiality of the collected
data. In the first session, before evaluating the
motor screening tests, brief explanations were
given to get familiar with the test process. Before
the screening test, height was taken with a tape
measure, weight with a hand scale, and body
mass index was calculated by dividing weight
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(kilograms) by height (meters). Checkerboard and
New York tests were used to evaluate upper body
abnormalities. Among the available methods for
measuring abnormalities, the checkerboard and
the New York test were used due to their ease of
implementation, no need for expensive facilities
and equipment, the safety of the short duration
of the test, and their high accuracy and validity,
and its linear correlation was reported 92% with
radiographic criteria [12]. In order to evaluate the
abnormalities, the vertical line was placed about
one and a half meters from the checkerboard, and
the spine was evaluated at a distance of about
three meters from the vertical line in two frontal
and sagittal planes by two experienced experts.
Head tilt and shoulder symmetry were evaluated
from the anterior view in the frontal plane. Then
from the lateral view, the forward head position
was checked using the reference points of the
auricle, the seventh cervical vertebra, and the
acromion. The back and lumbar arch were also
evaluated according to the appropriate method
and graded according to the New York test chart;
based on this test, the severe condition was given
a score of 1, the moderate condition was given a
score of 3, and normal condition was given a score
of 5. Subjects were asked to refrain from vigorous
physical activity for 24 hours before the test
and refrain from drinking stimulant drinks. For
functional screening, FMS tests with a reliability
of 0.89, reported in Cook et als study, were used
[13]. The FMS test included deep squats, step
over lunge, shoulder movement, straight leg raise
(SLR), swimming trunk, and rotational stability.
The total maximum score in this test is 21, which
according to the research report, a score of less
than 14 makes people susceptible to injury [14].
Necessary explanations and verbal instructions
related to the implementation of each movement
pattern were given to each subject before the
test, and they performed the test once as a trial.
The method of scoring in the FMS test was as
follows: performing movements correctly, without
compensatory movements: 3 points; performing
movements with compensatory movements: 2
points; inability to perform movements without
compensatory movements: 1 point; Causing pain
while performing movements or performing
exposure test: zero points. A score of less than
14 was a warning sign of movements and risk of
injury [14].

After completing the questionnaires, the subject
was asked to remove all his upper body clothes to
assess the spine’s condition so that the researcher
could easily observe the required signs. Kyphosis
and lordosis were measured when the subject
stood and spread his legs shoulder-width apart.

Izadi etal.

Then the examiner identified and marked the
location of the spinous growths of the thoracic
vertebrae (T2), the twelfth thoracic vertebra
(T12), the second lumbar vertebra (L2), and the
second sacral vertebra (52).

Dash Questionnaire (DASH): This questionnaire
evaluates the level of functional disability of
people’s shoulders in the face of hand-arm
vibration. In this questionnaire, questions were
asked about the ability to perform specific
activities with the person’s hands, and according
to the answers given, points were given [11]. The
reliability and validity of this questionnaire in
Iran show that the relative content validity ratio
(CVR) and content validity index (CVI) for the
DASH questionnaire are 0.74 and 0.9, respectively
[11, 15]. This questionnaire contains 30 questions
(each has a score of 1 to 5) that measure the
state of the person’s upper limb function in
the past week. In this questionnaire, questions
are included to measure the level of a person’s
difficulty in doing daily tasks (21 questions), the
intensity of pain during sleep and activity, joint
stiffness (5 questions), and the effect of the upper
body on social activities and work (4 questions).
To use the questionnaire results, a person must
answer at least 27 out of 30 questions. The score
of this questionnaire is calculated out of 100, and
to calculate the final score, after adding up the
scores of each question and taking their average,
the resulting number is subtracted by one and
multiplied by 25; the higher number and closer to
100 shows the higher the disability. The present
research used the Persianized (localized) DASH
questionnaire [11, 15].

Ethical Permissions: All the levels of the present
study were carried out based on the ethical
guidelines in the research of the Research Institute
of Physical Education and Sports Sciences with the
ethics identifier IR.SSRC.REC-2211-1933.
Statistical Analysis: In this research, the Shapiro-
Wilk test was used to check the normality of the
data, and according to the normality, the Pearson
correlation coefficient was used to check the
relationship between the scores of the movement-
functional screening test and the abnormalities
and function of the upper limbs of the military. All
data were collected in SPSS 22 software, and the
significance level in this research was considered
p<0.05.

FINDINGS

30 samples with an average age of 30.30+4.47
years, FMS 18.32+2.24, and FMS 13.33+8.21
participated in this research. The frequency and
percentage of different scores for each FMS test
are listed in Table 2. The Pearson correlation
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test results showed a significant relationship
between the FMS test and upper limb function,
as well as the incidence of upper body posture
abnormalities (Table 3). In stature anomalies and
the DASH questionnaire, a lower score indicates
a better performance, which leads to a negative
number obtained from Pearson’s moment
correlation coefficient. The results showed a
negative relationship between the score obtained
from the FMS test and the incidence of hunchback
(p=0.001; r=-0.624) and head forward (p=0.001;
r=-0.588) abnormal posturing was fairly strong.
There was a significant, negative, and moderate
correlation between the score obtained from
the FMS test and the Hand and Arm Disability
Assessment Questionnaire (DASH) test (p=0.003;
r=-0.358).

Table 1) Mean and dispersion range

. The standard . . .
Variable mean L minimal maximum
deviation
Age (years) 30.30 4.47 24 35
height (cm) 174.30 7.31 168 183
weight (kg) 76.70 14.21 63 101
body mass index
23.80 6.12 21.7 30.5
(kg/m2)
FMS 18.32 2.24 13 21
Functional
Disability of the
Shoulder and 13.33 8.21 7.5 16.60
Hand (DASH)

Table 2) Frequency and percentage of different scores for each FMS test

Row Deep squat Crossing the lunch Shou_lt!er Acti_v&_e leg St_abili_ty Rotat?o_nal
obstacle mobility raising swimming stability
1 (20%) 6 (6.6%) 2 0 0 0 (3.3%)1 0
2 (43%) 13 (46%) 14 (60%)18 (26%)8 (30%)9 (50%)15 (30%)9
3 (36%) 11 (46%) 14 (40%)12 (73%)22 (70%)21 (46%)14 (70%)15

Table 3) Pearson correlation coefficient test results between FMS and upper limb function

Anomalies crooked neck fol:'s\?adr d Azi?::llg;?c hollow waist hunchback Crg::{lf g Quegﬁ)snl-lllaire
r -0.272 -0.588 0/411 -0.288 -0.624 0/307 -0.358
p *0.003 *0.001 *0.001 *0.012 *0.001 *0.001 *0.003
*significant relationship (p<05)
DISCUSSION to unprincipled methods of non-observance of

The current research aimed to investigate the
relationship between the functional motor
screening test and functional and functional
abnormalities of the upper limb, and the results
showed that there was a relatively strong negative
relationship between the score obtained from
the FMS test and the incidence of hunchback and
forward head posture abnormalities, and between
the score Obtained from the FMS test and the
disabilities of the arm, shoulder, and hand (DASH)
questionnaire test and asymmetric shoulder
complication, there was a significant, negative
and moderate relationship. The reduction of
trunk stability and quality of movement caused by
postural abnormalities directly or compensating
will cause a decrease in FMS scores in people,
and this issue increases the possibility of people
getting injured. This research showed a strong
relationship between the occurrence of scoliosis
and the reduction of FMS scores. Among the
possible mechanisms of this relationship, it
can be pointed out that the muscles of the back
region suffer from severe weakness and pain due

ergonomic principles in jobs and administrative
activities. Since the muscles of the back area play
a major role in the range of motion of the upper
limb and the occurrence of pain in the upper limb,
their damage causes damage to the function of
the upper body and, ultimately, the occurrence of
functional disabilities in movements [11, 16]. Also,
the results showed a relatively strong relationship
between the prevalence of forward head
syndrome and the decrease in FMS score. Head-
forward and hunchback posture deformity due
to the change in the back and neck vertebrae arch
are compensatory and usually harmonious with
each other; therefore, perhaps the intensity of this
correlation can be attributed to the close and chain
relationship of these two types of complications.
The asymmetric shoulder condition, which
had a negative and moderate relationship with
the FMS scores, occurs due to the weakness of
the stabilizing muscles of the shoulder girdle;
while reducing the range of motion, it causes the
inequality of muscle power, which directly affects
parts of the FMS test such as swimming stability
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and shoulder mobility [4]. Although in the present
study, a weak relationship between lumbar
depression and FMS scores was reported; in the
study by Rahimi et al., who investigated the effect
of selected central stability exercises on waist
curvature and the functional movement screening
test of women with the lower crossed syndrome;
the results show that in both young and middle-
aged groups, after the implementation of the
training program, there was a significant increase
in the variables of the lumbar vertebrae and the
FMS test [17].

The shoulder movement test, one of the seven
levels of the FMS test, evaluates the shoulder’s
range of motion bilaterally and reciprocally. This
test requires normal movement of the scapula
and scoliosis [18]. Studies have shown that FMS
tests evaluate the examinee’s upper and lower
bodies separately or in combination. However,
looking at the role of movement chains in the
quality of performing a skill-control activity, all the
movements of these tests are continuous upper
body and lower body and also involve the central
stabilizing muscles [14, 18]. Therefore, people
with higher FMS scores have more strength,
neuromuscular coordination, stability, and balance
than those with lower FMS scores. As a result,
although the FMS test is an effective assessment
tool to identify the risk factor and prevent injury, it
should be noted that this test can also be affected
by the individual differences of athletes or military
personnel. In order to better generalize the results
of the FMS scores, researchers have suggested that
each score of this test be examined and compared
separately [19]. In the study of saeidnia et al., the
DASH score in the studied population was similar
to the present study’s findings, which concluded
that musculoskeletal factors have the greatest
effect on the disability of military speedboat
drivers [11]. In line with the present study,
Buhang et al. in their study have concluded that
upper limb disability is common in the subjects
studied, and this means that upper limb disability
in the main findings of this study is consistent
with previous studies [20]. In their study, House
et al. concluded that people exposed to vibration
have significant upper limb disability [21]. This
study also showed a relationship between the
DASH score and several variables, among which
the upper extremity pain score had the greatest
effect. Because upper extremity pain is the most
common musculoskeletal symptom caused by
arm tremors, researchers concluded in their
studies that musculoskeletal factors have the
greatest impact on disability [22]. Regarding
the significant relationship between functional
movement screening test and upper limb function,

Izadi etal.

it should be noted that the questionnaire is used
as a tool to evaluate joints function [15]. In their
study, Vincent et al. investigated the relationship
between the handstand swimming test in a
closed chain of motion and DASH Shoulder, Arm,
Wrist Joint Disability Questionnaire. In this
study, he reported that the average correlation
between the swimming test and the hand function
questionnaire is significant and average [23].
Also, previous studies have shown that people
who have obtained lower FMS scores are forced
to use compensatory movement patterns, which
causes an additional force to be applied to body
structures and, as a result, creates structural-
height heterogeneity and increases the probability
of injury. [18]. The extra load of force caused by the
creation of a structural-height inhomogeneity can
cause chronic pain and limit the limb’s function or
range of motion. Regarding upper limb function,
various other factors such as uneven distribution
of pressure, chronic pain in hands and shoulder
girdle, or even pelvic girdle directly affect upper
limb function and need to identify the source of
pain [10, 19].

Most of the studies were related to musculoskeletal
disorders of people in various jobs, and there
were few studies on soldiers and military
personnel. Since correcting movements and
appropriate sports exercises are also necessary to
strengthen physical fitness factors [24]; therefore,
choosing a suitable test for military personnel
in order to prevent injury by trainers and sports
specialists seems necessary and can be effective
in reducing treatment costs and increasing the
level of physical fitness and fighting ability [4,
5]. Therefore, according to the results obtained
from this research, although this test has been
introduced as an evaluation tool to prevent injury,
its relationship with other performance tests
and some physical fitness factors has not been
investigated. Therefore, in future studies, it is
suggested to compare the functional screening
test with other functional tests and examine the
relationship between the components of this test
and joint function. Among the limitations of the
current research are the researcher’s inability to
control all the internal and external risk factors
of injury and the lack of accurate control of the
nutrition of the research subjects.

CONCLUSION

Creating preventive solutions such as monitoring
and movement-functional screenings at different
time points, improving the ergonomics of the
work environment and tools, designing corrective
exercises as well as periodic monitoring under
the supervision of experts can be effective
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in preventing chronic musculoskeletal pain,
performance loss, organizational financial losses
and improving the quality of working life of
staff. There was a strong and moderate negative
correlation between the total score of the FMS test
and some of the upper body posture abnormalities.
It seems that the scores of the FMS test are affected
by the structural-stature complications in the
upper body organs. On the other hand, based on
the FMS and DASH scores, it can be argued that the
abnormalities of the upper body make a person
more vulnerable to injury.

Clinical & Practical Tips in POLICE MEDICINE:
Chronic musculoskeletal pains, loss of Chronic
musculoskeletal pains, loss of performance, and
organizational financial losses can be prevented
by using standard tests to measure movement
performance, which can improve the quality of
work life of staff and military personnel. FMS test
scores are a suitable predictor for diagnosing upper
body posture complications in military personnel,
and based on the FMS and DASH scores, it can be
argued that upper body stature abnormalities,
which are common in the headquarters military
forces, make a person more vulnerable to injury. In
general, the reduction of trunk stability and quality
of movement caused by postural abnormalities
directly or compensating will cause a decrease
in FMS scores in individuals, which increases
the incidence of injuries in military personnel.
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