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GOOD NIGHT—SLEEP AND FIRST RESPONDERS
BACKGROUND

Sleep is an important component in facilitating recovery 
from exercise, and has recently become a focus within 
sport science to optimize athlete performance (45,46). 

Recovery can be defined as the return to homeostasis of various 
physiological systems following the metabolic, thermoregulatory, 
and inflammatory challenges incurred by exercise (21). Recovery 
is intended to negate the fatigue or damage incurred during 
training or competition, such that the individual can meet or 
exceed performance in a particular activity (6). Effective recovery 
is essential to ensure individuals can perform to the best of their 
ability within physically demanding tasks (whether during training 
or on the job). Sleep can help facilitate the process of recovering 
from physically demanding tasks.

Over the last 50 years, studies on sleep have been performed in 
various fields, such as military, medical services, transportation, 
and industry (5). Research in military settings have application to 
first responders and suggest that inadequate sleep is associated 
with risk of injury, increased physiological stress, and poor 
academic performance. For instance, Ritland et al. found the 
transition from daytime to nighttime activities in Army Rangers 
has been shown to have a negative effect on dynamic balance as 
measured by the Y-balance test (36). Ritland et al. estimated that 
one in every two Army Rangers were potentially at a higher risk 
for injury during this period (36). In a study conducted on 7,576 
soldiers in the United States Army Special Operations Command, 
Grier et al. found that soldiers who self-reported a sleep duration 
of eight hours or more per night also self-reported less injuries 
than soldiers who had fewer hours of sleep (19). Sixty hours of 
sleep deprivation in military cadets led to decreased oxygen 
consumption, ventilation, and heart rate in a submaximal bicycle 
ergometer test (42). During basic combat training, Crowley et 
al. detailed that soldiers self-reported reduced sleep quality and 
duration, due to several reasons (e.g., drill sergeants entering to 
wake soldiers, uncomfortable temperature, performing fireguard 
duty during the night, being awoken when other soldiers started 
or ended fireguard duty) (14). Crowley et al. also described how 
several soldiers felt that their academic and physical training 
performance suffered because of a lack of sleep (14). Collectively, 
these studies highlight some issues that are also recognizable for 
first responders.

Poor sleep quality has long been recognized as an issue for police 
officers and firefighters. Following a meta-analysis of the research 
literature, Garbarino et al. described that percentages of police 
officers who reported poor sleep quality was between 23 – 79% 
(18). However, Garbarino et al. reported that the pooled prevalence 
of police officers recorded as having poor sleep quality was 51.1% 
(18). This percentage was similar to data reported by Carey et 
al. on firefighters (9). Carey et al. investigated the relationship 

between sleep quality and firefighters, and identified 59% of 
firefighters to be sleep deprived within a major United States 
metropolitan city (9). Firefighters in Finland who worked more 
than 50 hours a week also conveyed sleep disturbances (28). In 
an analysis of South Korean firefighters, 38.5% of non-shiftwork 
firefighters and 51.6% of shiftwork firefighters experienced poor 
sleep quality (27).

Shift work in first responders can result in interrupted sleep 
schedules. For example, the Kelly schedule (24 hours on/24 hours 
off/24 hours on/24 hours off/24 hours on/96 hours off) can result 
in a five-day period where the firefighter has circadian dysrhythmia 
(i.e., disruption of the normal wakefulness and sleep cycles) (5). 
In addition to shift schedule, numerous other factors inherent to 
a first responder’s career can negatively impact sleep quantity 
and quality. Some examples include stress, interrupted sleep due 
to emergency responses, and family obligations outside of work 
(11,16). This can be problematic; for example, poor or restricted 
sleep has been linked to conservation of effort in job task 
performance, reduced cognitive functioning, and increased risk of 
injury in firefighters (23,38,44). Bonnet and Arand also noted that 
harmful acute effects from sleep deprivation can include mood 
changes, slower reaction times, reduced vigilance, and short-
term memory loss (8). Chronic effects of sleep disruptions entail 
negative consequences to gastrointestinal, immune, endocrine, and 
cardiovascular functions, and can influence obesity (1,26,29,30). 
This is particularly pertinent for first responders, given their 
increased risk of cardiovascular disease (37,47).

It is typical for first responders to not be “working” the entire time 
they are completing a work shift. For example, firefighters may 
have opportunities to sleep/nap when on duty, as long as they 
wake up and respond to emergency calls when required (20). The 
conditions and volume of emergency calls received by a police 
or fire department can vary. For example, specific to fire stations, 
emergency calls are dependent on the location of the station (e.g., 
certain fire stations within the same city may receive more calls 
than others), services provided (e.g., basic life support, advanced 
life support, first responder), the amount and types of firefighters 
available on a work shift (e.g., firefighter/paramedics, firefighter), 
and time of day (e.g., day versus night) (13,20). Peak demand is 
from 2:00 pm to 6:00 pm (33). Only 4% of runs for firefighters are 
actually fire-related, while the majority of calls require emergency 
medical services (33). Nonetheless, it can be challenging to rely 
on generalizations from other occupations regarding sleep quality, 
sleep deprivation, and sleep interruptions, to truly understand 
a first responder’s experience. It is incumbent on the tactical 
facilitator to effectively communicate directly with the personnel 
they are working with and consider methods to obtain objective 
and subjective measures of sleep.
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SLEEP TRACKING
Sleep quality is how well an individual rested in their previous 
session of sleep and can be determined via objective and 
subjective methods (5,9,20). Quality of sleep can be objectively 
measured by analyzing sleep duration (i.e., how long did an 
individual sleep), sleep efficiency (i.e., the percentage of time 
spent asleep while in bed), sleep latency/sleep onset latency 
(i.e., the amount of time it takes to fall asleep), and wake after 
sleep onset (i.e., the amount of time spent awake after initially 
falling asleep) (9). There has been a proliferation of wearable 
technology than can be used to monitor sleep (specifically hours 
and quality), with varying degrees of accuracy (3,15). Some of the 
more accessible examples include rings, activity trackers worn 
on the wrist, and smartphone applications (2,3). As an example, 
a wearable ring device purports to detect pulse rate, variation in 
interbeat intervals (i.e., a measure of heart rate variability), and 
pulse amplitude (31). Manufacturers of wearable ring devices state 
that these physiological data can be used within their equipment 
to produce numerous physiological variables (31). Specific to 
sleep, this includes resting heart rate, respiration rate, and time 
spent in the different sleep cycles (e.g., light, deep, and rapid eye 
movement [REM] sleep) to determine sleep quality (31). However, 
it can cost several hundred dollars to purchase an individual 
ring, with an on-going software subscription adding to the cost. 
Organizations will need to consider what financial outlay they 
would be comfortable with if there was any department-wide 
drive to monitor sleep in their personnel. Moreover, a consideration 
for the tactical facilitator is that union approval would be required 
to collect data such as this from their personnel. The tactical 
facilitator will need to consider whether it is worth attempting to 
pursue this within their organization.

Sleep diaries and questionnaires can also be used to subjectively 
document the hours and quality of sleep of the individual. 
Commonly utilized questionnaires in sleep research that can 
illustrate sleep deprivation include the Pittsburgh Sleep Quality 
Index (PSQI) and Epworth Sleepiness Scale (ESS) (5,9,20). The 
PSQI can establish disturbed sleeping patterns, while the ESS 
monitors daytime alertness. The use of subjective measures could 
either supplement objective measurements or be used as a means 
to reduce the cost associated with sleep tracking for the tactical 
facilitator (12,22). App-based software could also be a means 
for the tactical facilitator to reduce the burden on personnel for 
reporting sleep quality, as alerts and responses can be driven by 
an app (22,24). Even so, the tactical facilitator should be cognizant 
of how data will be stored and who has access to this information. 
Open discussions with personnel and union representatives will be 
required, even if intentions are altruistic for the first responders.

Nonetheless, the tactical facilitator should recognize that it is 
not as simple as telling a first responder that they should get 
more sleep, because in many instances that may not be possible. 
Anecdotally, it would appear to be intuitive that people would 

be aware if they have had a bad night of sleep, so the provision 
of reporting such information may be considered redundant. 
However, in an analysis of healthcare workers from a pediatric 
intensive care unit, Puerta et al. suggested the workers were not 
aware of their bad sleep quality, even though the majority of those 
surveyed would be considered to regularly experience poor sleep 
(12/15 [80%] of doctors, 38/50 [76%] of nurses, and 19/20 [95%] 
of nurse assistants) (35). Indeed, just under half the doctors (7/15), 
half the nurses, and 18/20 nurse assistants perceived that they 
had bad sleep quality. If nothing else, sleep tracking, whether via 
wearable technology, diaries, or questionnaires, could be used as 
an educational tool to reinforce good habits (i.e., what behaviors 
were performed prior to a good night of sleep).

PRACTICAL RECOMMENDATIONS
Some examples and actionable recommendations for encouraging 
better sleep have been provided by the Centers for Disease 
Control and Prevention and the American Academy of Sleep 
Medicine, and are shown in Table 1 (4,10). The American Academy 
of Sleep Medicine recommends 7 – 8 hr of sleep per night 
(4). While this may be possible for those who experience one 
sleep episode per night in the same sleeping environment, the 
work characteristics of first responders often do not allow for 
traditional sleep cycles. Previous research on police officers 
has shown an average sleep duration of six hours per night 
(11). Any recommendations relative to sleep for first responders 
should be made within the context of the individual’s personal 
situation. It is critical to recognize that no single sleep strategy 
will address the needs of every first responder and developing 
an individualized and flexible strategy is imperative. Realistically, 
many first responders experience fragmented sleep or multiple 
sleep episodes per night, especially when on shift. Where possible, 
naps could reduce any physical performance impairments, which 
may be beneficial in situations where the first responder has 
experienced circadian dysrhythmia (25). Cognitive performance 
can also be enhanced following a nap (17,40). Shorter naps 
can also aid in avoiding sleep inertia, which is the transitional 
state from being asleep to being awake (40,41). General 
recommendations for napping tend to suggest keeping naps 
relatively short (i.e., 10 – 30 min) (32,34,39). Other practical 
guidelines for taking naps that could be useful for first responders 
are shown in Table 2.

It is important to remember that naps, though common, are not 
a permanent replacement to the benefits of a full night’s rest, but 
rather a countermeasure that is not only time efficient but could 
potentially provide short-term benefits when used in addition to 
other healthy sleep habits. As shown in Table 1, there are some 
relatively simple habits that can be implemented by the first 
responder to at least create an environment where better sleep 
could occur. For example, establishing some form of routine; 
limiting large meals, caffeine, and alcohol in the time prior to the 
individual’s preferred bedtime; and turning off electronic devices 
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30 min before bed are attainable strategies. Blackout curtains 
could also be an option for first responders, especially those that 
may have to sleep during the day (7). 

The tactical facilitator could use sleep trackers, diaries, or 
questionnaires as part of their approach. Furthermore, this 
information should not be used for punitive purposes, such as 
pulling someone off the line if they sleep poorly, which may 
lead to significant legal challenges and reduce trust among first 
responders regarding how the information collected will be 
used. Nonetheless, the provision of resources to first responder 
personnel could also be beneficial, whether it is information about 
sleep hygiene or access to medical services for more serious 
issues (4,10,43). Increased awareness and understanding of sleep 
in relation to the health and wellbeing of first responders should 
not only be viewed from an occupational standpoint, but within 
the perspective of public health in order to guarantee safety (15). 
The tactical facilitator can play a very positive role in educating 
the first responder about how to optimize sleep specific to 
their situation. 
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TABLE 2. PRACTICAL RECOMMENDATIONS FOR NAP 
TAKING FOR FIRST RESPONDERS

RECOMMENDATIONS
Keep naps short (between 10 – 30 min have been recommended).

Set an alarm. This will make sure the first responder can nap for 
the preferred time period.

If possible, take naps in the early afternoon. Naps after 3:00 pm 
may interfere with normal sleep cycle (if the first responder has a 
normal sleep cycle).

Create a restful environment for a nap (quiet, dark place with few 
distractions).

Eye masks and ear plugs may be useful to create an environment 
with fewer distractions.

Consuming caffeine immediately before taking a nap could allow 
for a boost of energy upon waking, as it may take the individual 
about 30 min to feel the effects of caffeine.

Information has been adapted from the Mayo Clinic (32), 
National Institute for Occupational Safety and Health (34), and 
Summer and Singh (39)



	 NSCA TSAC Report | Issue 71	 7
Copyright National Strength and Conditioning Association 2023

GOOD NIGHT—SLEEP AND FIRST RESPONDERS

8.	 Bonnet, MH, and Arand, DL. Clinical effects of sleep 
fragmentation versus sleep deprivation. Sleep Medicine Reviews 
7(4): 297-310, 2003.

9.	 Carey, MG, Al-Zaiti, SS, Dean, GE, Sessanna, L, and Finnell, DS. 
Sleep problems, depression, substance use, social bonding, and 
quality of life in professional firefighters. Journal of Occupational 
and Environmental Medicine 53(8): 928-933, 2011.

10.	 Centers for Disease Control and Prevention. Tips for Better 
Sleep. 2022. Retrieved November 6, 2022, from https://www.cdc.
gov/sleep/about_sleep/sleep_hygiene.html. 

11.	 Charles, LE, Slaven, JE, Mnatsakanova, A, Ma, C, Violanti, JM, 
Fekedulegn, D, et al. Association of perceived stress with sleep 
duration and sleep quality in police officers. International Journal 
of Emergency Mental Health 13(4): 229-241, 2011.

12.	 Claudino, JG, Gabbet, TJ, de Sá Souza, H, Simim, M, Fowler, 
P, de Alcantara Borba, D, et al. Which parameters to use for 
sleep quality monitoring in team sport athletes? A systematic 
review and meta-analysis. BMJ Open Sport and Exercise Medicine 
5(1): e000475, 2019.

13.	 Cohen, IM, and Plecas, D. A Review of the Research 
Literature on 24-hour Shifts for Firefighters. 2012. Retrieved 
April 23, 2023, from https://ufv.ca/media/assets/ccjr/
publications/24+Hour+Shifts.pdf. 

14.	 Crowley, SK, Wilkinson, LL, Burroughs, EL, Muraca, ST, Wigfall, 
LT, Louis-Nance, T, et al. Sleep during basic combat training: A 
qualitative study. Military Medicine 177(7): 823-828, 2012.

15.	 de Zambotti, M, Cellini, N, Goldstone, A, Colrain, IM, and Baker, 
FC. Wearable sleep technology in clinical and research settings. 
Medicine and Science in Sports and Exercise 51(7): 1538-1557, 2019.

16.	 Dobson, M, Choi, B, Schnall, PL, Wigger, E, Garcia-Rivas, 
J, Israel, L, and Baker, DB. Exploring occupational and health 
behavioral causes of firefighter obesity: A qualitative study. 
American Journal of Industrial Medicine 56(7): 776-790, 2013.

17.	 Dutheil, F, Danini, B, Bagheri, R, Fantini, ML, Pereira, 
B, Moustafa, F, et al. Effects of a short daytime nap on the 
cognitive performance: A systematic review and meta-analysis. 
International Journal of Environmental Research Public Health 
18(19): 10212, 2021.

18.	 Garbarino, S, Guglielmi, O, Puntoni, M, Bragazzi, NL, and 
Magnavita, N. Sleep quality among police officers: Implications 
and insights from a systematic review and meta-analysis of the 
literature. International Journal of Environmental Research and 
Public Health 16(5): 885, 2019.

19.	 Grier, T, Dinkeloo, E, Reynolds, M, and Jones, BH. Sleep 
duration and musculoskeletal injury incidence in physically active 
men and women: A study of U.S. Army Special Operation Forces 
soldiers. Sleep Health 6(3): 344-349, 2020.

20.	 Haddock, CK, Poston, WS, Jitnarin, N, and Jahnke, SA. 
Excessive daytime sleepiness in firefighters in the central United 
States. Journal of Occupational and Environmental Medicine 
55(4): 416-423, 2013.

21.	 Hausswirth, C, and Le Meur, Y. Physiological and 
nutritional aspects of post-exercise recovery. Sports Medicine 
41(10): 861-882, 2011.

22.	 Ibáñez, V, Silva, J, and Cauli, O. A survey on sleep 
questionnaires and diaries. Sleep Medicine 42: 90-96, 2018.

23.	 Kaipust, CM, Jahnke, SA, Poston, WSC, Jitnarin, N, Haddock, 
CK, Delclos, GL, and Day, RS. Sleep, obesity, and injury among 
US male career firefighters. Journal of Occupational and 
Environmental Medicine 61(4): e150-e154, 2019.

24.	 Kankanhalli, A, Saxena, M, and Wadhwa, B. Combined 
interventions for physical activity, sleep, and diet using 
smartphone apps: A scoping literature review. International Journal 
of Medical Informatics 123: 54-67, 2019.

25.	 Keramidas, ME, Siebenmann, C, Norrbrand, L, Gadefors, M, 
and Eiken, O. A brief pre-exercise nap may alleviate physical 
performance impairments induced by short-term sustained 
operations with partial sleep deprivation - A field-based study. 
Chronobiology International 35(10): 1464-1470, 2018.

26.	 Knutson, KL, and Van Cauter, E. Associations between sleep 
loss and increased risk of obesity and diabetes. Annals of the New 
York Academy of Sciences 1129: 287-304, 2008.

27.	 Lim, DK, Baek, KO, Chung, IS, and Lee, MY. Factors related to 
sleep disorders among male firefighters. Annals of Occupational 
and Environmental Medicine 26: 11, 2014.

28.	 Lusa, S, Häkkänen, M, Luukkonen, R, and Viikari-Juntura, E. 
Perceived physical work capacity, stress, sleep disturbance and 
occupational accidents among firefighters working during a strike. 
Work and Stress 16(3): 264-274, 2002.

29.	 Luyster, FS, Strollo, PJ, Jr., Zee, PC, and Walsh, JK. Sleep: A 
health imperative. Sleep 35(6): 727-734, 2012.

30.	 Majde, JA, and Krueger, JM. Links between the innate immune 
system and sleep. Journal of Allergy and Clinical Immunology 
116(6): 1188-1198, 2005.

31.	 Malakhatka, E, Al Rahis, A, Osman, O, and Lundqvist, P. 
Monitoring and predicting occupant’s sleep quality by using 
wearable device OURA Ring and Smart Building Sensors Data 
(Living Laboratory Case Study). Buildings 11(10): 459, 2021.

32.	 Mayo Clinic. Napping: Do’s and don’ts for healthy 
adults. 2022. Retrieved September 1, 2023, from https://
www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/
napping/art-20048319. 

33.	 National Fire Reporting Service Fire department overall run 
profile as reported to the National Fire Incident Reporting System 
(2020). Topical Fire Report Series 22(1): 1-10, 2022.

34.	 National Institute for Occupational Safety and Health. 
Napping, an important fatigue countermeasure. 2020. Retrieved 
September 1, 2023, from https://www.cdc.gov/niosh/emres/
longhourstraining/napping.html. 

35.	 Puerta, Y, García, M, Heras, E, López-Herce, J, Fernández, 
SN, and Mencía, S. Sleep characteristics of the staff working in 
a pediatric intensive care unit based on a survey. Frontiers in 
Pediatrics 5: 288, 2017.



8	 NSCA TSAC Report | Issue 71
Copyright National Strength and Conditioning Association 2023

ROBERT LOCKIE, PHD, TSAC-F,*D, TOMAS RUVALCABA, MS, CSCS,*D, TSAC-F,*D, 
ANNALISE MALDONADO, ELIZABETH LEAL-ALFARO, MS,  
AND JAY DAWES, PHD, CSCS,*D, NSCA-CPT, TSAC-F,*D, FNSCA

36.	 Ritland, BM, Naylor, JA, Bessey, AF, McKeon, AB, Proctor, 
SP, Capaldi, VF, et al. Transitioning from daytime to nighttime 
operations in military training has a temporary negative impact 
on dynamic balance and jump performance in U.S. Army Rangers. 
Journal of Science and Medicine in Sport 24(9): 919-924, 2021.

37.	 Soteriades, ES, Smith, DL, Tsismenakis, AJ, Baur, DM, and 
Kales, SN. Cardiovascular disease in US firefighters: A systematic 
review. Cardiology in Review 19(4): 202-215, 2011.

38.	 Stout, JW, Beidel, DC, Brush, D, and Bowers, C. Sleep 
disturbance and cognitive functioning among firefighters. Journal 
of Health Psychology 26(12): 2248-2259, 2021.

39.	 Summer, J, and Singh, A. Napping: Benefits and tips. 2023. 
Retrieved September 1, 2023, from https://www.sleepfoundation.
org/sleep-hygiene/napping. 

40.	 Tietzel, AJ, and Lack, LC. The short-term benefits of brief 
and long naps following nocturnal sleep restriction. Sleep 
24(3): 293-300, 2001.

41.	 Trotti, LM. Waking up is the hardest thing I do all day: 
Sleep inertia and sleep drunkenness. Sleep Medicine Reviews 
35: 76-84, 2017.

42.	 Vaara, JP, Oksanen, H, Kyröläinen, H, Virmavirta, M, 
Koski, H, and Finni, T. 60-hour sleep deprivation affects 
submaximal but not maximal physical performance. Frontiers in 
Physiology 9: 1437, 2018.

43.	 Vgontzas, MAN, and Kales, MA. Sleep and its disorders. 
Annual Review of Medicine 50(1): 387-400, 1999.

44.	 Vincent, G, Ferguson, SA, Tran, J, Larsen, B, Wolkow, A, 
and Aisbett, B. Sleep restriction during simulated wildfire 
suppression: Effect on physical task performance. PLoS One 10(1): 
e0115329, 2015.

45.	 Vlahoyiannis, A, Aphamis, G, Bogdanis, GC, Sakkas, GK, 
Andreou, E, and Giannaki, CD. Deconstructing athletes’ sleep: A 
systematic review of the influence of age, sex, athletic expertise, 
sport type, and season on sleep characteristics. Journal of Sport 
and Health Science 10(4): 387-402, 2021.

46.	 Vyazovskiy, VV. Sleep, recovery, and metaregulation: 
Explaining the benefits of sleep. Nature and Science of Sleep 
7: 171-184, 2015.

47.	 Zimmerman, FH. Cardiovascular disease and risk factors in law 
enforcement personnel: A comprehensive review. Cardiology in 
Review 20(4): 159-166, 2012.

ABOUT THE AUTHORS
Robert Lockie is an Associate Professor in Strength and 
Conditioning at California State University, Fullerton. He obtained 
his undergraduate and Honors degrees in Human Movement from 
the University of Technology, Sydney. Lockie also completed his 
PhD at the University of Technology, Sydney, within research that 
analyzed the sprint technique and strength and power capacities 
of field sport athletes. He has previously worked at the University 
of Newcastle in Australia as a lecturer in biomechanics, and an 
Assistant Professor in biomechanics and strength and conditioning 
at California State University, Northridge. Lockie conducts 
research into linear speed, change-of-direction speed, and agility; 
strength and conditioning; post-activation potentiation; team 
sport analysis; and analysis of law enforcement, correctional, and 
tactical populations.

Tomas Ruvalcaba is an Assistant Professor in the Fire Technology 
Department at Santa Ana College. He graduated from California 
State University, Fullerton with a Bachelor of Science degree in 
Kinesiology and a Master of Science degree in Kinesiology, both 
with an emphasis in Strength and Conditioning and Exercise 
Physiology. Ruvalcaba is also a student in the Doctor of Philosophy 
in Health Sciences program at Rocky Mountain University of 
Health Professions with a concentration track of Human and Sport 
Performance. His research has investigated hydration techniques, 
physiological characteristics, and physical fitness performance of 
wildland fire suppression aid recruits during academy training. In 
addition, Ruvalcaba has conducted research into the health and 
fitness characteristics of structural firefighters, deputy sheriffs, and 
Reserve Officers’ Training Corps (ROTC) students.

Annalise Maldonado is an undergraduate student in the Kinesiology 
Program at California State University, Fullerton.

Elizabeth Leal-Alfaro is a doctoral student in Health, Leisure, and 
Human Performance in the School of Kinesiology, Applied Health, 
and Recreation at Oklahoma State University. She graduated 
from Texas A&M University-Corpus Christi with both a Bachelor 
of Science degree in Kinesiology with an emphasis in Biology 
and a Master of Science degree in Kinesiology with an emphasis 
in Sport and Exercise Science. As a member of the Oklahoma 
States University Tactical Fitness and Nutrition Lab, she has been 
involved with research for tactical athletes/first responders. 
Additionally, Leal-Alfaro has a primary focus on combative athletes 
across combat sports.

Jay Dawes is an Associate Professor of Applied Exercise Science at 
Oklahoma State University, and the Co-Director of the Oklahoma 
State University Tactical Fitness and Nutrition Lab.



Your Training. 
Your Style.  

Your Identity.

Leave your mark with

©2023 Life Fitness, LLC. All Rights Reserved. Hammer Strength is a registered trademark 
of Life Fitness, LLC and its affiliated companies and subsidiaries. 

https://www.lifefitness.com/en-us/hammer-strength/hd-elite?utm_source=referral&utm_medium=nsca-may-ad&utm_campaign=2023-hd-elite-id

