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Introduction

Abstract
Background: Physical fitness and optimum functional
movement are essential for efficient performance of job tasks
without fatigue and injury. This study aimed to investigate the
relationship between Functional Movement Screening (FMS)
test score and prevalence of Musculoskeletal symptoms (MSSs)
in emergency nurses and Emergency Medical Services (EMS)
staff. The present study also sought to determine optimum cut-off
point of FMS test score in health personnel.
Methods: This cross-sectional study was conducted on 134
male and female emergency nurses and EMS technicians. After
watching a video tutorial and undergoing practical training of
how to do the FMS test, the participants carried out the test while
wearing comfortable clothes. In addition to the demographic data
questionnaire, Nordic musculoskeletal questionnaire was also
completed for each participant. The data were analyzed using
the SPSS software, version 18 at the significance level of 0.05.
Results: Totally, 49.3% (n=66) of the participants were female.
The subjects’ mean age and work experience were 35.3+8.7 and
11.4+47.7 years, respectively. Cut-off point of 17 was determined
with the highest sensitivity (0.71) and specificity (0.71) based on
ROC curve. The highest prevalence of MSSs was observed in
the knees (n=44, 32.8%) and lower back (n=31, 23.1%). Multiple
linear regression modeling also showed that age, sex, and the
prevalence of MSSs were significantly associated with the FMS
test score.
Conclusion: FMS test seems to be an appropriate screening tool
in pre-employment and periodic medical tests for jobs requiring
physical fitness and optimum functional movements.
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of MSSs is high among healthcare staff.* Nurses and
Emergency Medical Services (EMS) staff are required

Movement and physical fitness in individuals require
a healthy musculoskeletal system. In fact, disorder or
damage to the system leads to disability.! Research
has shown that job is an effective factor in the creation
of Musculoskeletal Symptoms (MSSs).? In some
occupations, the rate of MSSs is higher because of
the nature of the job.* For instance, the prevalence

to perform high physical activities, patient transfer,
Cardiopulmonary Resuscitation (CPR), and similar
actions that may lead to MSSs.?

In Work-Related Musculoskeletal Disorders
(WMSDs), the muscles, tendons, and nerves are
damaged, and symptoms appear in the form of
pain, discomfort, numbness, and tingling in the

J Health Sci Surveillance Sys April 2023; Vol 11; No 2

317


mailto:nazaninhosseini29@gmail.com

Jafari Roodbandi AS, Choobineh AR, Feyzi V, Foroozanfar Z, Hosseini N

limbs.® These disorders are the main problems in the
workplace caused by activities such as heavy load
lifting,” repetitive tasks,® awkward working,” seated
static postures,'” and individual characteristics."
In addition to pain and discomfort, poor quality of
work and work-related absences are major problems
resulting from WMSDs in the workplace.'

MSSs have a negative effect on individuals’
readiness to do the tasks. In a study conducted on
army officer cadets in Greece, it was reported that
musculoskeletal injuries caused individuals to be
absent from work and military exercises during
training 5 to 22 days more than common illnesses
in the community.”® Also, it was shown that MSDs
are the main health problem and the major factor of
disability in hospital nurses."

In addition to MSSs, there are other factors that
affect motion functions and muscle strength in the
performance of tasks. These factors include age,
sex, height, race, individual’s physical condition,
anthropometric measurements, load weight, load
distance from body center of gravity, and disruption
of respiratory patterns.”

The correct selection of the workforce for jobs leads
to proper movement functions and required physical
fitness to do things, which allows individuals to adapt
to the assigned tasks without suffering from fatigue or
injury.’® Screening by Functional Movement Screen
(FMS) test is an appropriate way to detect individuals
with good functional ability and appropriate level of
physical fitness."” FMS test includes seven motion
tests, and the score is proportional to how the test
can be performed. These tests are used to identify the
limited mobility of the limbs and changes in normal
motion patterns.'® Previous studies have shown that
this test could be used as a tool for identification of
movement interactions and sustainability to perform
basic and practical motion patterns.”

This test was used as a predictor of severe injury
in the UK professional football players and showed
that those with a score less than 14 had more severe
injuries.!”” Also, it was indicated that auto industry
workers with lower FMS test scores had a higher risk
of MSD occurrence.?’ In the same vein, a study on
Iranian soldiers indicated the usefulness of the FMS
test as a predictive tool for MSDs.?!

EMS staff and nurses in emergency departments
of hospitals are exposed to MSDs risk factors, such
as carrying patients, frequent bending, urgent works,
and using non-ergonomic equipment."-?* Although the
FMS test has been used in the screening of athletes
and military personnel, it has been less used as a
screening tool for on-the-job and periodic screening
in healthcare occupations. In addition, such related
factors as gender and job tenure have been less taken
into consideration. Hence, the present study aimed
to investigate the relationship between the FMS test

score and the prevalence of MSSs and to determine
the optimum cut-off point of FMS test score in Health
Care Personnel with respect to their demographic
characteristics.

Methods

In this cross-sectional study, the participants who were
available at the hospital were included in the study by
census method. After obtaining verbal informed consent,
we enrolled 134 males and females from the emergency
department and EMS staff of Shahid Chamran Hospital
in the study.

The study data were collected using a
demographic questionnaire, Nordic Questionnaire
of Musculoskeletal Symptoms (NMQ), and practical
FMS test. The NMQ, with validity and reliability
of over 70%, contains questions about pain and
discomfort related to MSSs in the past year, last week,
and at the time of completing the questionnaire by
body regions. NMQ is a widely used questionnaire
with high efficiency due to repeatability capabilities
and can be used with high confidence to investigate
MSSs.?

To carry out the FMS test, we taught the participants
through video tutorial. If necessary, supplementary
explanations and practical tests were given by one of
the researchers who were able to perform the test at
the full function level. FMS test was recorded after
assurance of the participants’ understanding of how
to do the test correctly. For preventing the impact of
clothing on the joints’ range of motion, the participants
wore comfortable clothes during the FMS test. All
participants were tested without shoes on the carpet.

The FMS test consists of seven subtests, including
deep squat, hurdle step, inline lunge, shoulder mobility,
active straight-leg raise, trunk stability pushup, and
rotary stability'® (Figure 1).

In each of the seven stages of the FMS test, the
participants received a score of 3 in case they did the
subtest properly without compensatory actions. They
received a score of 2 in the case of doing the subtest
properly but with compensatory actions. In the case of
inability to perform the subtest without compensatory
actions, they received a score of 1. The participants
did not receive any scores if they felt pain while
doing the test or performing a clearing test (shoulder
impingement, spinal extension, and spinal flexion).?!
Finally, the scores of all seven subtests were summed
up, which could range from 0 to 21. The final score
could be used as the predictor of MSDs occurrence.
Also, individuals with FMS scores of 14 or less were
prone to suffer from MSDs.?* In the present study,
Receiver Operating Characteristic (ROC) curve was
used to determine the cut-off point of the FMS test.
The sensitivity and specificity of the FMS test were
calculated, as well.
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| a) Deep squat b) Hurdle step c) Inline lunge d) Shoulder mobility e)Active straight leg raise f) Trunk stability push up j) Rotatory stability

Figure 1: Subtests FMS (Functional Movement Screening) test performed in the study.

In order to determine the best cut-off point in the
FMS test, a qualitative and standard test is needed.
In this study, the NMQ questionnaire was used as
a standard tool to investigate MSSs because this
questionnaire divided the participants into two groups
including with/without MSSs. The cut-off point was
calculated with the most sensitivity and specificity in
the FMS test.

The inclusion criteria of the study were job
tenure of more than one year as an emergency
hospital nurse and rescuer in EMS, and below 60
years of age. On the other hand, participants with a
history of surgery, injury, and congenital defects in
the musculoskeletal system and defects and diseases
of the cardiovascular and respiratory system were
excluded from the study.

Participants’ personal data remained confidential.
Due to the cultural sensitivity of women’s clothing,
FMS tests were conducted in the presence of the
female researcher. No photo or video was taken during
the experiment.

Qualitative variables were reported as frequency
and percent and quantitative variables were reported
as mean, standard deviation, and maximum and
minimum. Pearson’s correlation, Chi-square, simple
and multiple linear regression models, and simple
logistic regression models were also used. Moreover,
we used simple logistic regression for finding the
association between the score of seven of FMS subtest
(0-3) and having/not having MSSs at the time of data
collection. After all, the data were analyzed using the
SPSS software, version 18 at the significance level
of 0.05.

Results

This study was conducted on 134 emergency hospital
nurses (=99, 73.9%) and EMS staff (n=35, 26.1%).
The participants’ mean age and work experiences
were 35.348.7 and 11.4+7.7 years, respectively. Other
demographic characteristics are presented in Table 1.

Also, the prevalence of MSSs among the
participants are presented in Table 2.

According to the ROC curve, test score of 17
was determined as the cut-off point with the highest
sensitivity (0.71) and specificity (0.71). This finding
resulted in a positive likelihood ratio (sensitivity/1-
specificity) of 2.46 and a negative likelihood ratio
(I-sensitivity/specificity) of 0.40 (Figure 2).

Based on the results, 68 participants (50.7%)
obtained FMS test scores of 17 and less. Among
these participants, 40 were female and 28 were male.
However, 66 participants (49.3%) obtained FMS test
scores above 17.

The results of univariate Pearson’s correlation
test revealed that height and work experiences from
quantitative demographic variables were significantly
associated with the total score of the FMS test (Table 3).

Chi-square test showed that shiftwork schedule
had no significant relationship with FMS test score
(P=0.738). The mean score of the FMS test was
15.9+3.13 in females and 17.6+2.82 in males, and
the results of the Chi-square test showed that the
difference was statistically significant (P=0.019).
The mean score of the FMS test was 16.28+3.21
in hospital nurses and 18.2243.4 in EMS staff.
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Table 1: Characteristics of the participants (n=134)

Quantitative variable Mean+SD* Min-Max
Weight (Kg) 68.74+13.53 47-100
Height (Cm) 169.42+8.27 152-90
BMI* (Kg/m?) 23.83+3.68 15.2-31.4
Weekly working hours (hr) 51.07+13.42 35-96
Work experience (Year) 11.14£7.79 1-29
Qualitative variable Frequency Percent
Gender

Male 68 50.7
Female 66 49.3
Occupation

Nurse 99 73.9
EMS* staff 35 26.1
Shift work schedule

24 Hours 26 19.4

12 Hours 26 19.4

8 Hours 81 60.4

fSD: Standard deviation; *“BMI: Body Mass Index; fEMS: Emergency Medical Services

Table 2: The prevalence of MSSs" in the participants’ different body regions in the last 12 months, last week, and at the time of completing

the questionnaire (n=134)

Body regions Period prevalence % (n) Point prevalence % (n)
Last year Last week While completing the questionnaire

Neck 29.1 (39) 21.6 (29) 20.1 (27)
Shoulders/Arm 23.9(32) 20.1 (27) 20.1 (27)

Upper back 20.9 (28) 19.4 (26) 14.2 (19)

Lower Back 28.4 (38) 29.9 (40) 23.1 (3D

Elbows 9(12) 9.7 (13) 7.5 (10)

Wrists and Hands 14.9 (20) 12.7 (17) 10.4 (14)

Thighs/Hip 25.4 (34) 14.2 (19) 13.4 (18)

Knees 38.8(52) 36.6 (49) 32.8 (44)

Ankles/feet 18.7 (25) 22.4 (30) 19.4 (26)

*MSSs: Musculoskeletal Symptoms

ROC Curve
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Figure 2: ROC" curve for the best cut-off point of FMS*
test scores to detect the MSSs'. *ROC: Receiver operating
characteristic; ¥FMS: Functional Movement Screening; TMSSs:

Musculoskeletal Symptoms

The results of the Chi-square test also illustrated a
non-significant difference between hospital nurses and
EMS staff regarding the FMS test score (P=0.152)
(Table 4).

The results of simple logistic regression test
revealed that the FMS test score was significantly
associated with MSSs (B=-0.21, P=0.023). Simple
logistic regression test was also used to compare the
obtained scores (0 to 3) in each of the seven subscales
to the prevalence of MSSs in different body regions.
Accordingly, a significant positive correlation was
observed between the prevalence of MSSs in the
Shoulders/Arms, Upper Back, Wrist/Hand, Elbows,
Thighs/Hip, Knees, and Ankles /Feet with the total
score of the FMS test (Table 5).

In order to assess the simultaneous consequence
of the factors affecting the FMS test score, we entered
the variables with P<0.25 in the univariate test into
the linear regression model.> These variables included
age, height, work experiences, working hours per
day, sex, and occupation. The remaining factors in
the model included sex, age, and having at least one
MSS. An increase in age and the prevalence of MSSs
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Table 3: The correlation between quantitative demographic variables and the total score of the FMS test; Pearson’s correlation test

Variable rf P value
Age (Year) -0.162 0.062
Height (Cm) 0.231 0.008"
Weight (Kg) 0.071 0.410
Weekly working hours 0.173 0.051
Work experiences -0.22 0.010"

“Significant at 0.05 level; 'r: Correlation Coefficient

Table 4: The relationship between FMS (Functional Movement Screening) test scores above and below 17 and qualitative variables; Chi-
square test

Variable Sub-variable Scores 17 and below Scores above 17 P value*
Frequency (percent) Frequency (percent)

Gender Female (n=66) 40 (60.6) 26 (39.4) 0.019"
Male (n=68) 28 (41.2) 40 (58.8)

Occupation Nurse, practical nurse (n=99) 55 (55.6) 44 (44.4) 0.152
EMS? staff (n=35) 13 (37.1) 22 (62.9)

Shift work Hours 24 (n=26) 12 (17.76) 14 (21.2) 0.738

schedule Hours 12 (n=26) 12 (17.76) 14 (21.2)
Hours 8 (n=81) 43 (63.2) 38 (57.6)

“Significant at 0.05 level; TEmergency Medical Services

Table 5: The relationship between MSSs (Musculoskeletal Symptoms) in different body regions and the seven FMS (Functional Movement
Screening) subtests (n=134); simple logistic regression model

Body region Correlation 7 Sub-test of FMS test
significantly peep Hurdle  Inline Shoulder Active Trunk Rotatory  Total
squat step lunge mobility straight stability stability score
leg raise  push up
Neck Bf 0.47 -0.055 0.148 0.124 -0.122 0.24 -0.108 0.084
P value 0.94 0.86 0.547 0.6 0.709 0.173 0.69 0.210
Shoulders/arms B' 0.485 0.785 0.479 0.44 0.58 0.47 0.612 0.289
P value 0.085 0.006" 0.034° 0.046 0.039 0.007* 0.015 0.001°
Upper Back Bf 0.87 0.96 0.42 0.05 -0.17 0.53 0.17 0.218
P value 0.005" 0.001" 0.082 0.85 0.66 0.008" 0.553 0.004"
Lower Back Bf 0.19 0.11 -0.06 0.07 -0.003 0.12 0.49 0.074
P value 0.493 0.697 0.810 0.743 0.991 0.485 0.039 0.246
Elbows Bf 0.59 0.85 0.528 0.58 -0.55 0.35 0.56 0.237
P value 0.123 0.011" 0.068 0.041° 0.38 0.171 0.110 0.013"
Wrists and hands ~ BY 0.64 0.36 0.162 0.27 -0.36 0.37 0.42 0.156
P value 0.056 0.284 0.600 0.348 0.465 0.099 0.183 0.060
Thighs/Hip Bf 0.60 0.83 0.63 -0.08 0.67 0.178 0.247 0.205
P value 0.056 0.005" 0.008" 0.781 0.029° 0.390 0.396 0.007*
Knees Bf 1.88 0.90 0.89 0.076 0.83 0.46 0.50 0.341
P value 0.001 0.003" 0.001" 0.72 0.004" 0.004* 0.026" 0.001"
Ankles/feet Bf 0.73 0.82 0.50 0.270 0.39 -0.03 0.42 0.183
P value 0.012 0.004" 0.027° 0.244 0.172 0.85 0.092 0.007"

“Significant at 0.05 level, Association between the score of the seven of FMS subtest (0-3) and having / not having MSSs
(Musculoskeletal Symptoms). B: Beta Value

Table 6: The factors associated with the score of the FMS (Functional Movement Screening) test; multiple linear regression model

Variables Bf SE* P value
Constant 17.70 1.15 0.001"
Age -.086 .031 0.005"
Sex 2.216 .508 0.001"
Having at least one MSSs -1.530 .626 0.016"

*Significant at 0.05 level R=0.428, R square: 0.183, Adjusted R square: 0.164, 'B: Beta Value; *SE: Standard error

resulted in a decrease in the FMS test score (Beta=- Discussion
0.086 and -1.530, respectively), and male gender had
a protective effect (Beta=2.216) (Table 6). In the present study, the personnel suffered from MSSs
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in various body regions, and the highest point prevalence
(the prevalence of MSSs while the participant completing
the questionnaire) frequencies belonged to the knees,
lower back, neck, shoulders/arms (Table 2). Along the
same line, a study was conducted on emergency nurses
in Qom hospitals and reported the highest prevalence
of MSSs in the back, neck, thighs, and shoulders.?® In
another study of musculoskeletal disorders among nurses
in Saudi Arabia, it was shown that back pain, shoulder
pain, and upper back pain were more common.?’

The current study findings showed a significant
relationship between the FMS test score and the
participants’ age and sex. Increase in age leads to
a decrease in physical capability and movement
functions for doing things, thereby increasing the
prevalence of MSSs and reducing the FMS score.?®
Accordingly, with an increase in the participants’ age,
a lower score was obtained from the FMS test. Indeed,
this decrease was more pronounced in the female group
in comparison with the males. This can be justified
by the fact that the increase in age is accompanied
with slowed movements, bone mass loss, decrease
in tendon and muscle stimulation, accumulation of
traumas, and occurrence of abnormalities, which
ultimately make people less flexible in movements.”
Additionally, obtaining lower scores by the female
group might be due to the weaker physiological and
anatomical status, repetitive tasks, and increased level
of job stress.*® Also, another study showed the index
of the work ability in relation to age and sex.’!

The results of the present study revealed a
significant difference between nurses and EMS staff
regarding the FMS test score. This could be due
to the fact that most personnel in the emergency
department were female, while males comprised the
majority of the medical emergency technicians. Thus,
the relationship between the FMS test scores and the
prevalence of MSSs was not unexpected considering
the gender distribution in the two groups.

The present study findings indicated a relationship
between the prevalence of MSSs in different body
regions and the FMS test scores (Table 5). Thus, it
can be argued that the FMS test provides accurate
information on the stability and mobility of organs,
which ultimately results in the formation of precise
movements in individuals.”> FMS test includes some
steps to assess the rate of power, flexibility, durability,
strength, mobility, and freedom of joints used for
transporting patients, which is directly associated
with the prevalence of MSSs.*

Although other studies have reported different
cut-off points for the FMS test, the current study
findings revealed a cut-off point of 17 for determining
the degree of risk with the highest sensitivity and
specificity (0.71). Similar results were also obtained in
another study.** Given the FMS test for assessing the
quality of motion patterns and identifying defects and

asymmetry as well as a predictor of MSSs, the score 17
was considered as the cut-off point. The results of the
present study indicated that the participants with FMS
scores less than 17 had a significantly high prevalence
of MSSs (P=0.0001). In a study conducted on football
players to investigate the relationship between the
FMS test score and the possible occurrence of severe
injuries, the results indicated that the participants who
scored less than 14 were more likely to suffer from
injuries.”” Also, it was shown in another study that
obtaining lower scores in the FMS test was related to
damage and disturbance of rugby players.*

This was the first study conducted on healthcare
personnel in Iran that could serve as the basis for
other groups and businesses requiring high physical
activities and temporal stress. Yet, future studies
are suggested to consider more comprehensive
information, including individuals’ anthropometric
characteristics in different ages, genders, and
occupational groups.

Limitations

This study had some limitations. The collected
data on MSSs were mainly self-reported and not
medical diagnosis. Selection bias may exist due to
enrolling voluntary participants in this study. Also,
recall bias in having MSSs in the past year is another
limitation of the study.

Future Studies

Although the FMS test score had a significant
relationship with the prevalence of MSSs, the
participants’ neck, lower back, and upper arm had no
significant relationship with FMS subtests and were
not screened by these subtests. Therefore, it seems
that specialized tests for screening for MSSs in these
regions need to be developed. Hence, screening
tests are recommended to be developed based on
occupational requirements and the ability to identify
MSS:s in all body regions.

Conclusion

The study results indicated that the prevalence of MSSs
was significantly associated with the FMS test score.
Therefore, the FMS test can be done concurrently
with pre-employment and periodic medical tests as
an appropriate screening method to determine the
individuals’ level of performance and prevent injuries
and abnormalities during work. Further occupational
studies related to physical screening tests require the
attention of researchers.
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