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Abstract

Background/Obijectives: This study aimed to assess the anthropometric and body compo-
sition characteristics, blood profiles and fitness-related parameters of emergency medical
services (EMS) professionals. Methods: A total of 39 EMS professionals participated in the
study, consisting of 18 males (age: 37.78 £ 10.62 years, height 180.87 &+ 6.00 cm, weight
105.42 + 25.40 kg) and 21 females (age: 33.05 £ 7.44 years, height 167.29 + 3.89 cm, weight
90.63 £ 21.20 kg). The testing included anthropometric measurements, blood profiling,
handgrip and low back strength assessments, vertical jump evaluation, flexibility testing,
sit-up and push-up assessments, as well as timed performance measurements for a 300 m
sprint and a 1.5-mile run. Results: According to the body mass index (BMI), 41% of the EMS
professionals were classified as obese. Self-reported data indicated a smoking prevalence
of 23%, while diabetes (n = 3), asthma (n = 2), and hypertension (n = 2) were also reported.
Our results reveal that a great proportion of EMS professionals demonstrated suboptimal
body composition and performance levels, with many failing to meet recommended health
and performance standards. Elevated BMI, waist and hip circumferences, and body fat
percentages were observed, along with relatively low performance in the strength and
endurance tests. Conclusions: These findings highlight the need for targeted interventions
among EMS professionals, who are expected to maintain adequate levels of aerobic capacity,
flexibility, muscular strength and endurance.

Keywords: paramedics; ambulance service; fitness; occupational health

1. Introduction

Emergency medical service (EMS) professionals are required to respond to emergency
and non-emergency ambulance calls, provide medical services to the community, and
provide non-emergency medical transport for inter-facility transfers [1]. In addition to
responding to calls, they are required to assist the paramedic partner on these calls [1].

Emergency medical service professionals perform physically and mentally
demanding [2] tasks which require high levels of physical fitness [3]. Considering that
EMS providers frequently engage in activities that require lifting, transporting and carrying
patients, they are expected to have certain levels of aerobic capacity, flexibility, as well
as muscular strength and endurance [3]. Chapman and colleagues (2007) [3] reported
that the physical fitness parameters of Western Australian male paramedics exceeded the
normal values for aerobic capacity, muscular strength and muscular endurance, which
likely contributed positively to their job performance. Concurrently, high levels of physical
fitness have also been shown to be associated with the quality of chest compressions and
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lower incidence of rescuer fatigue during cardiopulmonary resuscitation [4]. Conversely,
research conducted by Mthombeni, Noorbhai and Coopoo (2020) [5], which assessed the
fitness levels of rural emergency medical and rescue providers in South Africa, demon-
strated that many of the study participants were not physically fit to perform their required
occupational duties. In their study, the prevalence of obesity was high for both male and
female emergency care providers. Also, the majority of the participants demonstrated poor
aerobic capacity, grip strength, lower body strength and muscular endurance, as measured
by the push-up test, one-minute sit-up test, and flexed arm hang test [5].

At the same time, research suggests that insufficient core and lower body strength
and flexibility, combined with the physically demanding nature of the EMS tasks, may
increase the risk of work-related injuries among EMS professionals [6]. In addition, high
body fat and pre-hypertensive blood pressure indicate an increased risk of cardiometabolic
disease within the EMS group [6]. In a similar study, researchers suggested that core, upper
and lower body strength as well as upper body flexibility were significantly lower in older
paramedics compared to their younger counterparts in Australia [7]. Last but not least, a
systematic review of 24 articles concluded that paramedics have poorer health status and
fitness levels compared to the general population, despite frequently performing physically
demanding tasks [8].

Based on the aforementioned studies, it is clear that anthropometric and fitness as-
sessments can provide valuable insights into the individual fitness levels and readiness
of EMS professionals. These assessments may be essential for identifying specific areas
where tailored programs could be implemented to improve performance and reduce injury
risk in this physically and mentally demanding profession. While some research has been
conducted on EMS providers, the available published data is limited. Therefore, this study
aimed to assess the anthropometric and body composition characteristics, blood profiles
and fitness-related parameters of EMS professionals.

2. Materials and Methods
2.1. Participants

A total of 39 EMS professionals from Northwest Arkansas were recruited for this
cross-sectional observational study. The group included 18 males (age: 37.78 & 10.62 years,
height 180.87 £ 6.00 cm, weight 105.42 4 25.40 kg) and 21 females (age: 33.05 & 7.44 years,
height 167.29 £ 3.89 cm, weight 90.63 £ 21.20 kg) who serve as emergency medical re-
sponders. At the time of the testing, there were 45 EMS professionals in the city; however,
six were unable to complete the measurements. Consequently, the included sample rep-
resents 87% of the total EMS professionals in the city. Exclusion criteria for participation
included any musculoskeletal injuries that would prevent safe participation in the fitness
assessments, as well as any illness at the time of the testing. It should be noted that all
participants worked 24 h shifts, followed by 48 h off.

The presentation and collection of the fitness and anthropometric parameters were
aimed at providing the EMS professionals with exercise prescription programs and nutri-
tional guidelines. This study included emergency medical technicians, advanced emergency
technicians and paramedics. However, it did not include flight paramedics. Although the
sample size was not calculated, similar studies [3] have utilized smaller sample sizes of
EMS providers. All participants provided written informed consent, and the study was
conducted in accordance with the Helsinki Declaration, with approval obtained from the
Institutional Review Board (IRB 05415).
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The testing was conducted by the same experienced investigators and included an-
thropometric measurements, blood profiling, handgrip and low back strength assessments,
vertical jump evaluation, flexibility testing, sit-up and push-up assessments, as well as
timed performance measurements for a 300 m sprint and a 1.5-mile run. Prior to the
assessments, participants were required to complete the Physical Activity Readiness Ques-
tionnaire and obtain medical clearance if necessary. All risk factors and lifestyle habits were
recorded during the first meeting, and no physical test was conducted until the approval
of the medical practitioner. The testing was conducted over three separate days between
9:00 and 11:00 am to minimize variability due to circadian influences and ensure consistent
environmental and physiological conditions across participants. The tests were conducted
in the same order as in previous studies [9], with sufficient rest between them to minimize
potential fatigue. On the first day, participants underwent anthropometric, body compo-
sition and blood pressure assessments. At the same time, they were required to provide
blood test results, which had been conducted in a clinically accredited laboratory the week
before the commencement of the project. On the second day, they completed physical
assessments indoors, while on the third day, they performed two running tests outdoors.

2.2. Anthropometric and Body Composition Assessment

Stature and body mass were assessed according to the guidelines using a wall sta-
diometer and a leg-to-leg bioelectrical impedance analyzer (BIA) (model BF-322, Tanita
Corporation of America Inc., Arlington Heights, IL, USA), respectively. The leg-to-leg
bioelectrical impedance analysis was also used to determine body fat (%) and fat-free mass.
Before the testing, the participants were instructed to adhere to the following guidelines:
(1) refrain from eating or drinking for 4 h before the test, (2) avoid exercise for 12 h before
the test, (3) abstain from alcohol consumption for 48 h leading up to the test, and (4) ensure
their bladder is empty 30 min before the test.

Hip and waist circumferences were obtained following the guidelines regarding the
anatomical placement of the measuring tape, its tightness, the participant’s posture, phase
of respiration, abdominal tension and clothing [10]. The same experienced investigator
conducted the measurements twice, which were recorded for the calculation of waist-to-hip
ratios. Systolic and diastolic blood pressures were recorded in a seated position after a
10 min rest. Measurements of blood pressure were recorded twice by the same experienced
investigator. Also, during the first day of the measurements, the participants provided
their blood test results, which were obtained in a clinically accredited laboratory after
overnight fasting and included results on triglycerides, serum low-density lipoprotein
(LDL), high-density lipoprotein (HDL), total cholesterol, and fasting glucose levels.

2.3. Physical Assessments (Days 2 and 3)

Upon entering the room, participants were asked to sit comfortably and relax for five
minutes. After this rest period, an investigator recorded their radial pulse for one minute.
Thereafter, they completed a 5 min warm-up on a mechanically braked cycle ergometer
(Monark Ergomedic 894E Peak Bike, Vansbro, Sweden), followed by a 5 min dynamic
stretching before proceeding with the physical assessments.

2.3.1. Measures of Muscular Endurance

The number of push-ups and sit-ups performed was used as a measure of muscular
endurance. The one-minute sit-up test was used to assess abdominal muscle endurance
based on previously described methods [11]. The EMS providers were instructed to lie on
their backs, with knees bent and arms crossed in front of their chest and hands on their
shoulders. A research investigator held their feet flat on the floor and was responsible for
counting the properly performed sit-ups. The total number of sit-ups was recorded at the
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end of one minute. The maximum push-up test [12] was utilized to measure upper-body
muscle endurance. Participants lay face down in a prone position with their arms bent,
body straight, and hands placed flat on the floor beneath their shoulders. A 5 cm high
sponge was positioned on the floor to ensure contact with the chest during the downward
phase of the push-up. A research investigator recorded the number of correct push-ups
that were performed without any rest.

2.3.2. Vertical Jump Test

Explosive strength power was evaluated using the countermovement jump test.
The jump performance was assessed using the Optojump photoelectric cells (Microgate,
Bolzano, Italy) following the procedures described by previous investigators [13]. Each
participant performed three jumps with equal rest periods between them, and the best
score was recorded for analysis.

2.3.3. Low Back Strength

A low back dynamometer (Takei Back and Leg Dynamometer, Takei Scientific Instru-
ments Co., Ltd., Niigata, Japan) was used to assess low back strength. The participants
were instructed to place their feet on the base while the hand-grip chain was adjusted to
accommodate individual height differences. They were then instructed to exert the maxi-
mum isometric pull force using only their trunk muscles. A researcher was responsible for
the correct execution of the isometric movement and the recording of the reading that was
displayed on the dynamometer.

2.3.4. Sit-and-Reach Test

The sit-and-reach test was used to assess the flexibility of the lower back and hamstring
muscles. A traditional sit-and-reach box (32.4 x 53.3 x 23 cm) was placed against the wall,
and the participants were instructed to sit in front of the box barefoot with knees fully
extended and heels positioned against its edge. They were then asked to place one hand on
top of the other (palms facing downward) and slowly reach forward along the measuring
scale. To ensure complete leg extension, a researcher held one hand lightly against the
participant’s knees. They were allowed to perform the test 3 times, and the best score was
recorded to the nearest centimeter.

2.3.5. Handgrip Strength Test

A handgrip dynamometer (Takei Scientific Instruments Co., Ltd., Tokyo, Japan) was
used to evaluate the maximum isometric strength of the forearm and hand muscles. The
test was carried out following the procedure outlined by previous researchers [14] for both
the right and left hands. The participants were instructed to perform the test twice with
each hand, and the best score for recorded.

2.3.6. 300 m Run Test

During the third day of testing, the EMS personnel performed two field tests. Before
performing the 300 m test, they completed a 5 min warm-up led by a qualified instruc-
tor. Following the warm-up, they were instructed to run 300 m at maximal speed on
a predetermined course around an outdoor field track. Each participant completed the
test individually, and the time taken to cover the 300 m was recorded by an experienced
investigator. The timing was conducted via a stopwatch, with the testers having under-
gone training in stopwatch timing procedures for various running tests. Participants were
allowed to rest for approximately 10 min before beginning the next test.
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2.3.7. 1.5-mile (2.414 km) Run Test

The 1.5-mile run test was completed after a 10 min rest period following the 300 m
test [9]. The objective of the 1.5-mile run was to run the distance as fast as possible. This
test was performed only once, and the individual times were recorded by the experienced
investigators using a stopwatch.

2.4. Statistical Analysis

Analysis was performed using SPSS, version 28.0, for Windows (SPSS Inc., Chicago,
IL, USA). The normality assumption was assessed with the Shapiro-Wilk test (p > 0.05). All
parameters were presented as means and standard deviations, as the hypothesis for normal
distribution was retained. Although comparing male and female participants was beyond
the scope of this study, the data were presented separately for males and females due
to the significant differences between the two genders. Sex comparisons were presented
alongside population norms where applicable.

3. Results

Table 1 presents the anthropometric, body composition, and blood pressure parame-
ters, including population values where applicable. According to anthropometric character-
istics (BMI), 41% of the EMS personnel were categorized as obese. Based on self-reported
data, smoking prevalence was 23%, while diabetes (n = 3), asthma (n = 2), and hypertension
(n = 2) were also reported.

Table 1. Anthropometric, body composition and blood pressure measurements are presented as
means + standard deviation.

Parameter Group (n =39) Males (n= 18) Females (n=21)
Age (years) 3523 +9.24 37.78 + 10.62 33.05 +7.44
Height (cm) 173.56 + 8.44 180.87 £ 6.00 167.27 £ 3.89
BMI (kg/m?) 2 32.38 + 7.54 31.90 + 7.05 32.80 + 8.09
Weight (kg) 97.46 £ 24.10 105.42 £ 25.40 90.64 £ 21.20
Waist (cm) P 103.89 £ 18.65 109.15 £+ 19.51 99.39 + 17.05
Hip (cm) € 113.99 £+ 13.21 110.46 + 10.84 117.02 £+ 14.52
Waist-to-hip ratio 4 0.91 £0.11 0.98 £0.10 0.85 £ 0.07
Body fat (%) € 38.60 + 12.30 32.14 +10.46 4413 +11.18
SBP (mmHg) 126.85 + 14.27 131.44 + 15.07 122.90 £ 12.59
DBP (mmHg) 8 83.08 + 13.47 87.89 + 14.21 78.95 + 11.59

Note: SBP: systolic blood pressure, DBP: diastolic blood pressure.  BMI > 30 kg/m? = obese. ® Waist circum-
ference > 94 cm (males) or >80 cm (females) = high risk. < Hip circumference 97-108 cm (males) and 94-105 cm
(females) = normal range. 4 Waist-to-hip ratio > 0.90 (males) or >0.85 (females) = increased risk. ¢ Normal body
fat: 18-24% (males), 25-31% (females). f Normal systolic blood pressure: ~120 mmHg (males), 110-120 mmHg
(females). 8 Normal diastolic blood pressure: <80 mmHg.

The hematological parameters and lipid profiles are summarized in Table 2, including
the normal reference values. The results indicated that females had higher HDL levels and
a lower total cholesterol/HDL ratio compared to males.

Fitness and performance parameters are presented in Table 3, including the normal
reference values.
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Table 2. Hematological parameters and lipid profile are presented as means + standard deviation.

Parameter To(t:ll=G3r;)up (anlle ;) Range Females (n = 21) Range
Total cholesterol (mg/dL)?®  164.62 £ 29.4 157.00 £ 28.35 100-194 171.14 £ 29.37 111-230
HDL (mg/dL)® 38.64 + 13.74 31.22 £8.78 22-55 45.00 + 14.18 28-83
LDL (mg/dL) € 109.87 £ 25.3 109.94 £ 25.0 66-141 109.81 £ 26.21 61-160
Triglycerides (mg/dL) 4 93.74 £ 57.60 96.61 £ 49.02 50-189 91.29 + 65.17 50-329
fﬁ:lzs‘t’i rtgltj‘lHDL c 4.60 +1.25 5.26 + 1.20 3.3-7.2 4.03 + 0.99 2.0-5.6
Glucose (mg/dL) f 75.36 + 18.74 80.06 &+ 25.11 56-148 71.33 £9.73 53-88
Notes: 2 Total cholesterol: <200 mg/dL considered desirable. ® HDL: >40 mg/dL (males), >50 mg/dL (females) is
considered normal. © LDL: 100-129 mg/dL is considered near normal. ¢ Triglycerides: <150 mg/dL is considered
normal. ¢ Total cholesterol/HDL ratio: <5 (males), <4 (females) is considered normal. f Glucose: 70-99 mg/dL is
considered the normal fasting range.
Table 3. Fitness and performance measurements are presented as means =+ standard deviation.
Parameter Group (n = 39) Males (n= 18) Females (n=21)
CMJ (cm) @ 16.21 +4.76 18.94 +4.15 13.86 £ 3.97
Left handgrip strength (kg) ? 39.31 £10.47 45.42 £ 8.39 34.06 £9.28
Right handgrip strength (kg) © 41.99 £ 13.14 50.43 = 11.74 34.75 £ 9.58
Back strength (kg) € 90.08 £ 40.00 114.34 £ 36.10 69.28 £ 30.80
Relative back strength (N/kg) 0.95 + 0.41 1.12 £0.34 0.80 +0.42
Flexibility (cm) 4 15.76 £ 3.95 13.48 +£2.98 17.72 £+ 3.66
Sit-ups (per minute) ¢ 19.82 £ 10.60 24.33 +10.04 15.95 £ 9.68
Push-ups (max #) f 18.00 £9.78 20.17 +10.16 16.14 £9.28
300 m (sec) & 84.46 £+ 26.17 73.98 £+ 23.76 93.44 +25.26
1.5 mile (minutes) 19.49 £+ 4.88 17.96 £ 5.41 20.79 £ 4.07

Notes:  CM] (countermovement jump): males 45-55 cm; females 3646 cm (athletic population norms).
b Handgrip strength: males ~42-43 kg; females ~24-28 kg (general population norms). ¢ Back strength: males
~141 + 18 kg; females ~82 + 13 kg. 9 Flexibility (sit-and-reach): males 23-27 cm; females 29-32 cm. © Sit-ups
(1 min): males 30—40; females 20-30. f Push-ups (max): males 21-28; females 19-20. & 300 m run: males 54-59 s;
females 65-71 s. ' 1.5-mile run: males < 10.45 min; females < 13.31 min, # number.

4. Discussion

Our results indicate that a great proportion of EMS personnel demonstrated subopti-
mal body composition and performance levels, with many not meeting the recommended
health and performance norms. Elevated BMI (kg/m?), waist and hip circumferences, and
fat percentages were observed along with relatively low performance in the strength and
endurance tests. These findings highlight the need for targeted interventions among EMS
providers, who are expected to maintain adequate levels of aerobic capacity, flexibility,
muscular strength and endurance [3].

According to the anthropometric characteristics, 41% of the participants had a BMI
over 30, classifying them as obese. These results are more concerning than those reported for
EMS personnel in Saudi Arabia [15]. In a study by Aljerian and colleagues (2018) [15], the
obesity prevalence was 19.2%, while 41.4% of the participants were classified as overweight,
and 36.1% fell within the normal BMI range. In a similar study [16] on 370 EMS responder
candidates for fire and ambulance services in Massachusetts, it was reported that 77% of
the participants had BMI values greater than or equal to 25 kg/m?, while 33% were obese.
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The authors demonstrated that higher BMI was associated with increased blood pressure, a
worse metabolic profile and lower exercise tolerance. These cross-country differences in
obesity prevalence among EMS professionals may be influenced by cultural, occupational
and systemic factors. For example, higher obesity rates reported in the United States
could reflect greater exposure to sedentary lifestyles, longer work hours, higher availability
of calorie-dense foods, and limited access to healthy meals during shifts. In addition,
differences in national health policies, physical fitness requirements for employment and
workplace wellness programs may contribute to the observed variation.

Previous research [17] also indicates that most EMS employees (75%) do not meet
the recommended minimum levels of physical activity, which may contribute to the high
body fat and BMI levels observed. Furthermore, studies have shown that paramedics
tend to experience an increase in BMI over their years of employment, often leading to
obesity [18]. The study above revealed that among the examined factors, tobacco use, su-
pervisor support and emotional eating had a significant impact on BMI [18]. Furthermore, a
study on EMS personnel in North Carolina demonstrated a high prevalence of overweight
and obesity, heavy drinking, binge drinking, and high blood pressure compared to the
general population [19]. In our study, the mean blood pressure values were only slightly
elevated. However, when the individual values were considered, it was evident that some
participants had elevated blood pressures, with systolic values reaching up to 162 mmHg
and diastolic values up to 110 mmHg. Similarly, while the mean waist-to-hip ratio sug-
gested a moderate risk for both male and female personnel, an analysis of individual values
indicated that some were at high risk [10], with ratios reaching 1.15 in males and 0.94 in
females. Likewise, a systematic review, including studies from European and international
EMS populations, demonstrated that excess weight and cardiovascular disease risk factors
such as hypertension and poor dietary habits are prevalent among paramedics and EMS
professionals, although these rates may still be comparable to those observed in the general
population [8].

Regarding the blood lipid profiles, both male and female EMS personnel exhibited
HDL levels below the recommended minimum values (Table 2). In addition, while mean
values for the LDL/HDL ratio were considered normal for both genders, individual val-
ues indicated that some individuals had significantly higher ratios than recommended.
Research suggests that both LDL cholesterol and HDL cholesterol are good indicators
for evaluating the risk of heart disease, with the LDL/HDL ratio being a better predictor
of heart disease than LDL-C alone [20]. Furthermore, mean triglycerides and glucose
values were within the normal range, although some individual scores were elevated
(Table 2). Similar studies have shown a high prevalence of metabolic syndrome among
EMS providers at an early age [21]. A large study further suggests that the most common
factors that influence the prevalence of metabolic syndrome are blood pressure and waist
circumference [22].

In our study, the average CM]J scores for EMS personnel were below average for both
males and females compared to adult athletes [23]. Since no previous studies assessing
CMJ in EMS personnel have been identified, a direct comparison with existing research is
not possible. Therefore, the interpretation of the CMJ score in EMS personnel should be
performed with caution, as the comparison was performed against athletes. In addition,
both male and female participants demonstrated very good handgrip strength compared to
a population-based study [24]. The values for the dominant hand in males were comparable
to those reported for conventional Western Australian male paramedics [3]. Furthermore,
both male and female EMS personnel demonstrated relatively good isometric back strength,
considering the participants’ average age [25].
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Flexibility in the back and hamstring muscles was poor, with participants showing sig-
nificantly lower values compared to conventional Western Australian male paramedics [3].
Both male and female participants scored below the minimum average values for flexibility,
indicating that their flexibility scores were among the lowest compared to the general
population of the same age range [26]. This finding is of particular importance, as limited
flexibility is often associated with an increased risk of musculoskeletal issues such as back
injuries [27]. Reduced flexibility in key muscle groups, such as the hamstrings, hip flexors,
and lower back, should be regarded as an issue, especially for EMS personnel who are
often required to lift and carry heavy individuals.

The average number of sit-ups performed in one minute placed our participants in
the ‘below average’ category compared to the general population [28], although their
results were similar to those observed in other EMS personnel [3]. The relationship be-
tween strong adnominal muscles and the diminished incidence of low back pain has been
reported by several investigators [29]. Strong abdominal muscles play an essential role
in stabilizing the spine and supporting an appropriate posture, especially during actions
such as lifting, carrying and moving individuals, which are common activities performed
by EMS personnel. Regarding the average number of push-ups, our participants were
categorized as ‘average’ compared to the general population [28]; however, their scores
were significantly lower compared to those performed by conventional Western Australian
male paramedics [3]. Nevertheless, the maximum push-up test results of our male partici-
pants were comparable to those reported in a pilot study on emergency care providers
in the Northwest Province of South Africa [30]. Last but not least, our EMS participants
demonstrated poor performance in the 300 m run test and very poor performance in the
1.5-mile run test compared to the general population [28], indicating limitations in their
anaerobic and aerobic endurance, respectively. These results can be of great importance
considering that they have to perform high-intensity tasks and sustain prolonged physical
exertion in emergency events.

To address these physical fitness challenges, several evidence-based strategies can be
implemented within EMS organizations. Regular mandatory fitness assessments could help
track health status and encourage accountability among personnel. Also, collaborations
with occupational health specialists and exercise professionals can result in the development
of structured wellness and conditioning programs tailored to the physical demands of
the job. These programs should also include sex-specific components, recognizing that
female EMS professionals may benefit from greater emphasis on upper body and core
strength, while taking into account the hormonal differences between male and female
EMS professionals. In addition, workplace policies promoting healthy nutrition, rest and
opportunities for physical activity during shifts can further support fitness maintenance.
Managerial commitment and a positive organizational culture that values health and
readiness are essential to sustain long-term improvements. Finally, continuous education on
fitness, ergonomics and stress management may empower EMS professionals to maintain
their physical and mental well-being throughout their career.

5. Conclusions

Our results reveal significant concerns regarding the body composition and physical
fitness of EMS personnel. Participants indicated elevated BMI, waist and hip circumference
and body fat content. In addition, poor flexibility, low vertical jump performance and
reduced core strength, combined with low aerobic and anaerobic fitness, may negatively
impact job performance and increase the risk of musculoskeletal problems.

Considering the demanding nature of EMS work, targeted, evidence-based interven-
tions are necessary to improve the overall health and physical readiness of this workforce.
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For EMS managers, implementing regular fitness assessments and structured wellness
programs could help identify individuals at risk and support early intervention. Public
health and organizational policies should prioritize mandatory physical fitness standards
and provide resources for ongoing health promotion initiatives.

Future studies should focus on the development and evaluation of structured physical
activity programs that aim at improving body composition and cardiovascular fitness
among EMS personnel. Special emphasis should be placed on the prevention of health
problems related to cardiovascular risks and musculoskeletal disorders. In addition, longi-
tudinal interventions are recommended to assess the effectiveness of tailored programs and
to explore how improvements in physical condition may reduce injury rates and improve
the overall well-being of this occupational group. Lastly, future research should consider
comparative analyses between EMS personnel across multiple jurisdictions within the
United States and internationally.

Limitations

This study comes with limitations. In addition to the small sample size, a great limita-
tion is that participants were not examined based on different age categories. Considering
the wide age range of participants (19-56 years), comparing different age groups would
have been more appropriate. However, the small sample size did not allow for the sepa-
ration of groups into different age categories. In addition, running tests were measured
using a manual stopwatch rather than an electronic timing system. The use of manual
timing introduces the possibility of human error, whereas more objective methods would
have provided greater reliability and accuracy. Also, nutritional information was not gath-
ered, and the participants were not separated based on their position. Furthermore, a key
methodological limitation is the use of BIA to estimate body fat percentage. BIA provides
an estimation rather than a direct measurement of body composition, and its accuracy can
be influenced by several factors, including hydration status. Future studies are encouraged
to include total body water data to allow for a more comprehensive assessment. Lastly, the
results were obtained from a single U.S state; therefore, they may not be generalizable to
broader EMS populations.
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