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PURPOSE:_The present study aimed to elucidate the potential association between brain function and biomechanical stability as well as decision-making success in an unanticipated jump-
landing task.

METHODS: Twenty healthy male participants (27+4 years) performed 70 counter-movement jumps with single-leg landings (n=35 anticipated/ unanticipated each) on a pressure plate. In the
anticipated condition, the required landing leg was indicated already before take-off. For the unanticipated jumps, this information was presented only during the flight phase. Biomechanical
landing quality was estimated from vertical peak ground reaction force (0GRF), time to stabilization (TTS), center of pressure path way (COP), and standing errors (i.e. falls, touching the
ground with the free leg). Decision-making accuracy was assessed as the amount of landing errors (wrong/both feet). Differences between conditions as well as their associations with several
measures of cognitive function were analyzed controlling for relevant covariates.

RESULTS: Unanticipated landings resulted in higher COP values (588 vs. 516mm, p<.001, d=.65) and more standing errors (n=2.1 vs. 0.3, p<.001; d=1.1) than anticipated trials. While the
biomechanical deficit was not related to cognitive function (p>.05), there was an unexpected correlation between the increase in standing errors and higher cognitive flexibility (r=-.481,
p=.037) as well as better working memory capacity (r=.502, p=.028). An opposite pattern was found for the landing errors occurring in the unanticipated condition: poor decision-making was
associated with deficits in cognitive flexibility (r=.609; p<.001) and working memory (r=-.500; p< .05).

CONCLUSIONS: Cognitive function may be an important but understudied moderator of unanticipated jump landing safety. Further research should be dedicated to the development of
specific training methods aiming to improve movement-related decision-making under time constraints.
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Medial Tibial Stress Syndrome (MTSS) is one of the most frequent pathologies in military personnel. As the muscles of the lower extremity contribute to the attenuation of impact forces in
activities such as running and jumping, neuromuscular performance deficiencies and asymmetries may be associated with an increased risk for musculoskeletal injuries.

PURPOSE: To determine the kinetic risk factors associated with MTSS through the bilateral countermovement jump (CMJ) in army cadets.

METHODS: Ethical approval was granted by the General José Maria Cérdova Military School of Cadets where the study was conducted. This observational study was executed in a cohort of
123 cadets (followed for 24 weeks) who entered to the military school in 2017. Anthropometric, demographic data and MTSS history were recorded. Jump height (cm), peak landing force
(N*kg), peak landing force asymmetry (%), concentric mean force (N*kg), concentric mean force asymmetry (%), eccentric deceleration rate of force development (EDRFD [N/s*Kg]) and
EDRFD asymmetry (%) were evaluated through the bilateral CMJ on a pair of uniaxial force platforms. After the follow-up, the cadets with MTSS were determined through the clinical history.
RESULTS: The incidence of MTSS was 13% (n= 16). In the bivariate analysis, height, EDRFD asymmetry, sex (female; RR= 2.84; 95% CI = 1.16-6.94), provenance (rural; RR= 2.65; 95%
Cl=1.04-6.72), and MTSS history (yes; RR=5.71; 95% Cl= 2.23-14.62), were significantly associated with MTSS (p<0.05). In the logistic regression, EDRFD asymmetry (OR= 1.03; 95%
Cl=1.00-1.07), sex (OR= 4.91; 95% CI = 1.38-13.37), and provenance (OR= 4.82; 95% CI = 1.04-6.72), were significantly associated with MTSS (p<0.05). MTSS history was significant for
p=<0.1 (OR= 8.95; 95% Cl= 0.68-118.73). The predictive model was significantly associated with MTSS (p<0.01), had a sensitivity of 31.3% and a specificity of 99.1% (overall prognosis of
90.2%).

CONCLUSIONS: While we identified important non-modifiable risk factors for MTSS in cadets during basic training, we also found that higher CMJ EDRFD asymmetry was a significant
risk factor. This suggests that the bilateral CMJ may be a useful tool for pre-entry screening in and that high EDRFD asymmetry could be a potential target of pre-basic training risk reduction
conditioning.
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Physical inactivity coupled with increasing obesity levels in firefighters plays a critical role in accumulating cardiovascular events.

PURPOSE: To examine differences in career firefighters” objectively measured physical activity (PA) levels while on- and off-duty.

METHODS: Twenty-nine career firefighters (age: 34.45 % 7.15 yr; BMI: 28.97 + 2.52 kg - m*) participated in a non-experimental, within-subjects study. Firefighters wore an accelerometer
during waking hours of their nine-day tour, which included three, 24-hour on-duty days and six, off-duty days. Accelerometers assessed PA intensity using Freedson (1998) cut-points and step
count. Height and weight were also measured to calculate BMI. Dependent t-tests, independent t-tests, and Pearson product-moment correlations were used to analyze the data in SPSS (v24).
RESULTS: Firefighters (overweight=20; obese=9; normal weight=0) met the ACSM PA guidelines more often while on-duty (n=17) compared to when they were off-duty (n=9). While on-
duty, firefighters attained an average of 35.51+ 19.22 minutes of moderate-to-vigorous physical activity (MVPA) compared to 27.82 + 18.91 minutes (p=0.055, d=0.40) when off-duty.
Firefighters engaged in significantly more light PA during on-duty days (351.11+59.90 minutes) compared to off-duty days (315.83+86.90 minutes) (p=0.026; d=0.47). There were significant
correlations between on- and off-duty days for sedentary behavior (r = -0.53, p<0.001), moderate PA (r =0.37, p<0.05), and MVPA (r =0.41, p <0.05).

CONCLUSION: As a group, firefighters in this study did not meet ACSM PA guidelines, especially when off-duty, which may place them at greater risk for a cardiac event. Firefighters must
rely on their cardiovascular health to perform the physiologically demanding tasks that their job requires. In the future, researchers need to collaborate with fire departments across the country
to assess and develop ways to enhance PA levels in firefighters with the goal of improving their overall health and well-being, which ultimately may decrease the risk of cardiac events.
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PURPOSE: Some firefighting departments are composed of professional firefighters (career firefighters) while some smaller towns cannot fully fund a professional firefighting department and
rely on their citizens to volunteer their time and put their lives at risk to perform fire suppression and other related firefighting tasks when those events arise. The purpose of this study was to
assess the potential similarities and differences in health and physical fitness profile between career firefighters and volunteer firefighters.

METHODS: The research protocol consisted of a health and physical fitness assessment testing the 5 components of health-related fitness (body composition, cardiovascular fitness, muscular
strength, muscular endurance, and flexibility) using previously published and accepted protocols. The participant population consisted of career firefighters (CFF) who were all members of the
Bowling Green Fire Department in Bowling Green, KY and voluntary firefighters (VFF) were all members of the Warren County Fire Department (Warren County, KY). The total sample size
consisted of 139 firefighters comprised of 120 CFF and 19 VF.

RESULTS: An independent t-test showed evidence of CFF having a significantly higher value/score for the following variables: height (p = 0.034), VO, max (p = 0.006), push-ups completed
(p = 0.023), and plank time (p < 0.0005). VFF had a significantly higher value for the following variables: fat mass (p = 0.002), body fat percentage (p < 0.0005), and absolute grip strength (p
=0.029). There were not shown to be any significant differences between groups for the following variables: age (p = 0.299), body mass (p = 0.161), fat-free mass (p = 0.292), body mass index
(p = 0.056), flexibility (p = 0.097), or relative grip strength (p = 0.934).

CONCLUSIONS: In regards to the physical fitness testing of the current sample, the VFF had a significantly worse health and fitness profile across a number of variables compared to the
CFF. Despite the financial and commitment status of volunteer firefighting departments, they perform an equally dangerous and important job as firefighters of professional/career firefighting
departments and more attention should be directed at developing the fitness and performance of these firefighters as well.
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Low handgrip muscular strength (HMS) is associated with increased morbi-mortality. HMS has been shown to predict some firefighters’ job-related task performance. However, little is known
about firefighters HMS descriptive values and there is no specific fitness categories for grip strength for firefighters.

PURPOSE: To describe HMS in Brazilian military firefighters in association with gender and job experience.

METHODS: We evaluated 290 firefighters (70% men) with mean age of 28.9+6.4 yrs. HMS was measured using a calibrated handgrip dynamometer (SaehanCorp, Korea). Volunteers
performed to maximally maximal contractions with each hand, holding the dynamometer in line with the forearm in the upright position (ACSM 10" ed guideline). Final score was the sum of
the highest values on each hand and categorized by ACSM guideline. Fair or poor HMS were classified as suboptimal, all other categories (excellent, very good and good) were classified as
good strength. Data are presented as median (min-max) values due to nonparametric distribution (Kolmogorov-Smirnov test). Chi-square (of Fisher) test was used to compare classification. Job
experience was classified as rookie (those who have just finished training academy) and as veteran. Mann-Whitney test was used for comparisons.

RESULTS: Absolute HMS was higher in men as compared to women: 100 (61-156) vs 64 (45-97) kg/f (p=0.05). However, the proportion of volunteers in each category was similar among
genders (p=0.26). Proportions of HMS categories are shown on Table 1.

CONCLUSION: This cross-sectional study showed that about 25% of volunteers showed suboptimal HMS and that male veterans had higher strength than rookies. Data support the
recommendation for upper limbs strength training among firefighters, mainly among those joining the corporation.

Table 1: Handgrip strength classification among male and female firefighters by job experience

Sex Strength Classification Rookie Veteran p value*

Male Good 101 (63.1%) 35 (83.3%) 0.01
Suboptimal 59 (36.9%) 7 (16.7%)

Female Good 58 (73.4%) 7 (77.8%) 1.00
Suboptimal 21 (26.6%) 2 (22.2%)

*: Chi-square or Fisher test
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Wildland firefighters (WLFF) are required to work long hours in extreme environments resulting in high daily rates of total energy expenditure (TEE) (Ruby, 2002; Cuddy, 2015). Increasing
the number of eating episodes throughout the workshift and/or providing rations that better promote convenient nutrient delivery (Cuddy, 2007; Montain, 2008) has been shown to augment
self-selected work output on the fireline. Regular consumption of supplemental carbohydrate (CHO) has also demonstrated enhanced work output, particularly during the shifts’ latter hours
(Cuddy, 2007). However, it remains unclear how current feeding strategies of WLFF compare to more frequent nutrient delivery.
PURPOSE: The aim of the current study was to determine the self-selected field total energy intake (TEI), composition and patterns of WLFF feeding during wildland fire suppression shifts.
METHODS: 86 WLFF (16 female, 70 male; 27.5+6.4 yrs) were deployed to 12 different wildland fire assignments across six regions of the US during the 2018 fire season. Pre- and post-shift
food inventories were collected at WLFF basecamp and provided item-specific nutrient content (calories [kcal], CHO, fat, protein). Workshift nutrient consumption (TEI, feeding frequency
[total number of and interval between feeding episodes], feeding episodic composition) was monitored in real-time by field researchers on the fireline via observational data capture in mobile
tablets.
RESULTS: Workshift length averaged 14.0+1.2 hr, with a TEI of 1523+639 kcal (51+10, 37+9, 14+5 % for CHO, fat, and protein, respectively). The total number of eating episodes was
4.3+1.7 with an average interval of 117476 min. Eating episodes averaged 346+311 kcal and included 44+38 g CHO. Using similar intake metrics, TEI was 893+353 and 1356+560 kcal for
breakfast and dinner, respectively.
CONCLUSION:The present workshift TEI approximates 34% of the TEE compared to our prior doubly labeled water studies (Ruby, 2002; Cuddy 2015). These data also demonstrate that
WLFF consumption patterns using current rations may not deliver adequate nutrients for the occupational demands of WLFF. Future work should elucidate the impact of workshift provisions
on overall patterns of self-selected work output.
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