
D
ow

nloaded from
 http://journals.lw

w
.com

/acsm
-m

sse by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 12/05/2023
Impact of Age on the Affective Responses
Following Worksite Resistance Exercise in
Career Firefighters
GENA R. GERSTNER1,2, ABIGAIL J. TRIVISONNO2, MEGAN R. LAFFAN3, HAYDEN K. GIULIANI-DEWIG4,
JACOB A. MOTA5, JOHNA K. REGISTER-MIHALIK6,7,8,9, and ERIC D. RYAN1,2,4,6,7

1The Carolina Center for Healthy Work Design and Worker Well-Being, University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2Neuromuscular Assessment Laboratory, Department of Exercise and Sport Science, University of North Carolina at
Chapel Hill, Chapel Hill, NC; 3Lineberger Comprehensive Cancer Center, University of North Carolina at Chapel Hill, Chapel
Hill, NC; 4Human Performance Innovation Center, Rockefeller Neuroscience Institute, West Virginia University, Morgantown,
WV; 5Department of Kinesiology and Sport Management, Texas Tech University, Lubbock, TX; 6Human Movement Science
Curriculum, University of North Carolina at Chapel Hill, Chapel Hill, NC; 7Department of Allied Health Sciences, University of
North Carolina at Chapel Hill, Chapel Hill, NC; 8STAR Heel Performance Laboratory, Department of Exercise and Sport
Science, University of North Carolina at Chapel Hill, Chapel Hill, NC; and 9Matthew Gfeller Center, Department of Exercise and
Sport Science, University of North Carolina, Chapel Hill, North Carolina, NC
Address fo
Sport Scien
Chapel Hil
edryan@em
Submitted
Accepted f

0195-9131
MEDICIN
Copyright

DOI: 10.12
ABSTRACT

GERSTNER, G. R., A. J. TRIVISONNO,M. R. LAFFAN, H. K. GIULIANI-DEWIG, J. A. MOTA, J. K. REGISTER-MIHALIK, and E. D.

RYAN. Impact of Age on the Affective Responses Following Worksite Resistance Exercise in Career Firefighters. Med. Sci. Sports Exerc.,

Vol. 55, No. 12, pp. 2263-2270, 2023. Introduction: The purpose of this study was to examine the impact of age on the affective responses

(attitude, feelings, self-efficacy, intention, enjoyment, and fondness) after a worksite circuit-style resistance exercise routine in career fire-

fighters.Methods:Nineteen young (25.5 ± 3.3 yr) and 19 middle-aged male career firefighters (50.3 ± 3.5 yr) completed 2 d of physical test-

ing at local fire stations. Participants were familiarized with the resistance training exercises (deadlift, shoulder press, lunge, and upright row)

at visit 1 and performed a multirepetition maximum (RM) assessment to prescribe the appropriate loads for the resistance exercise bout on visit

2. The resistance training session included three sets of 8 to 10 repetitions per exercise at 80% 1-RM. Participants completed a postexercise

questionnaire examining affective responses and a rating of perceived exertion (RPE). Mann–Whitney U tests and an independent t-test were

used to determine differences between the young andmiddle-aged firefighters’ affective responses and RPE, respectively.Results:There were

no significant differences between groups for any of the six affective responses (P = 0.062–0.819) or RPE (P = 0.142).Conclusions:Age did

not influence the perceived effort or affective responses following an acute bout of worksite resistance exercise. Firefighters reported overall

positive attitudes, feelings, and fondness paired with high self-efficacy and intention at a training frequency of twice per week. However, con-

fidence, intention, and enjoyment decreased at higher training frequencies (i.e., 3–4x per week). Circuit-style resistance training performed

twice per week may be a feasible and practical worksite exercise routine across ages in the fire service. Key Words: CIRCUIT

TRAINING, SELF-EFFICACY, INTENTION, ENJOYMENT, FIRE SERVICE, AGING
A
P

Firefighters experience one of the highest rates of occu-
pational injuries (1), with about 35% of those injuries
occurring on the fireground (2). In 2020, the National

Fire Protection Association reported approximately 64,875
firefighter injuries occurred while on duty, which has in-
creased 7% from the previous year (2). The most commonly
reported nonfatal injuries are strains and sprains (2,3) to the
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extremities and back (3), which are attributed to acute overex-
ertion and slips, trips, and falls (2). The economic burden of
these injuries comes at a high cost as demonstrated by above
average worker's compensation claims (4), extended worker
absence rates (5,6), and early retirement (7).

Exercise is considered a primary approach to reducing inju-
ries in the fire service (8,9). Yet, over 75% of firefighters fail to
achieve the minimum physical activity recommendations (i.e.,
aerobic exercise) from the American College of Sports Medi-
cine (10). Consequently, exercise programming designed to
help motivate firefighters to engage in physical activity are im-
portant. Social cognitionmodels are commonly used for under-
standing health behavior, which has provided some evidence
that affective responses play a significant role in exercise be-
havior. Researchers have therefore focused attention on social
cognition determinants which might explain the individual
differences in health behavior. For instance, experiencing fa-
vorable affective responses to an acute exercise bout has been
. Unauthorized reproduction of this article is prohibited.
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suggested to influence the likelihood that one would choose to
engage in exercise in the future (11,12).

Creating exercise programs in the fire service produces
unique concerns around scheduling due to the long shift hours
(e.g., 24 h) and rotating days of work each week. However,
implementing exercise directly at the worksite (i.e., fire sta-
tion) may provide the most advantageous setting to improve
the exercise habits of firefighters. Potential advantages include
ease of access to equipment, lower associated-costs, and im-
proved camaraderie amongworkers (13). For instance, camara-
derie and convenience have been identified as key facilitators
to motivate firefighters to participate in a worksite exercise pro-
grams likely due to accountability, team building, and having
designated exercise time (14,15). Previous studies have dem-
onstrated the effectiveness of worksite exercise to improve oc-
cupational preparedness (16), working physical capacity,
musculoskeletal pain, the reduction in the incidence of injury
(6,17) as well as reduced mental fatigue and improved recov-
ery (14). Furthermore, strength and power are critical to
conducting essential firefighter tasks safely (18,19), both of
which can be improved with resistance training (20–22).
Therefore, a worksite resistance exercise routine may be a
valuable means to reduce injuries and improve performance
in the fire service.

Nearly all career firefighters within the United States
assigned to frontline duty are between the ages of 20 to
59 yr (23). Given the large age range of firefighters, we sought
to determine if middle-aged firefighters reported different af-
fective responses to an acute bout of resistance exercise when
compared to their younger counterparts. It is possible that
middle-aged individuals may report lower exercise-related af-
fective responses compared with their younger counterparts
(11,12), which may impact the implementation of an exercise
routine in the fire service. The exercise routine in the present
study was designed to (1) be feasibly implemented at fire sta-
tions (e.g., brief, requires minimal equipment, can be per-
formed in a group setting) and (2) engagemajor muscle groups
by incorporating upper and lower body multi-joint move-
ments. Therefore, the purpose of this study was to examine
the impact of age on the affective responses following a feasi-
ble worksite circuit-style resistance exercise routine in career
firefighters. To determine affective responses of the bout of
exercise, we employed a cross-sectional postexercise ques-
tionnaire on the firefighters’ attitudes, feelings, self-efficacy,
intention, enjoyment, and fondness.

METHODS

Participants

Forty-one (20 young and 21 middle-aged) male career fire-
fighters volunteered for this study and were recruited by age
(young: 18–30 yr; middle-aged: 45–60 yr) from local fire de-
partments. All firefighters were considered frontline duty
(i.e., operations on 24-h shifts). Three participants withdrew
from the study (1 young, 2 middle-aged) following familiari-
zation testing. Thirty-eight participants completed the two
2264 Official Journal of the American College of Sports Medicine
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visits (19 young and 19 middle-aged firefighters) and were in-
cluded in all analyses. None of the participants reported any
neuromuscular, cardiovascular, or metabolic disease (i.e., dia-
betes), had a current or recent (within the past 3 months) mus-
culoskeletal injury of the upper- or lower-body and/or lower
back. Furthermore, none of the participants were involved in
an active workers’ compensation or personal injury case, or
currently performed more than three sessions per week of re-
sistance training over the last 3 months. The average reported
hours of resistance training per week for all participants was
2.00 ± 2.15 h·wk−1 over the past month. In addition, partici-
pants agreed to abstain from vigorous exercise for 48 h and ab-
stain from caffeine, tobacco, and alcohol (8 h) prior to both
visits. This study was approved by the university institu-
tional review board. All participants provided written and
dated informed consent (IRB 18-0025) to participate in the
present study.

Experimental Design

The participants completed 2 d of testing at local fire sta-
tions that included a familiarization (visit 1) and an acute resis-
tance exercise bout (visit 2). All visits were completed in the
morning around the same time of day (±2 h). This study was
part of a larger study published previously (24).

Familiarization (Visit 1)

Each firefighter reported for visit 1 immediately after a shift,
at least 4 d (mean ± SD, 7.5 ± 3.2 d) before visit 2 to ensure all
familiarization assessments did not influence subsequent test-
ing. All participants read and signed an informed consent as
well as a health history questionnaire. Participants had their
stature and body mass measured using a calibrated clinical
scale (Seca 769, Hamburg, Germany). Participants were then
familiarized with the resistance training exercises. To pre-
scribe the appropriate loads for the resistance exercise bout,
each firefighter performed a multirepetition maximum assess-
ment for each exercise (deadlift, shoulder press, lunge, and up-
right row) similar to the procedures described by the National
Strength and Conditioning Association (25). Participants were
initially instructed how to complete each exercise safely using
proper form. The deadlift was completed using a kettlebell
handle (KettleClamp, In The Box RX, LLC) and a commer-
cially available plate-loaded dumbbell (ODH-20, Ader Sport-
ing Goods, Dallas, TX). The shoulder press and lunges were
completed using adjustable dumbbells (PowerBlock Inc.,
Owatonna, MN) and the upright row was completed using a sin-
gle adjustable dumbbell with a kettlebell handle (PowerBlock
Inc.). They performed a weighted warm-up for each exercise,
with progressively heavier loads, for sets of 8 to 10 and 4 to 6 rep-
etitions with 1 min of rest between sets. After completing the
warm-up sets, participants were given 2min of rest. An estimated
weight that the participant could lift for six repetitions was
then selected for the participant to perform one set of as many
repetitions as possible to failure. Using the weight and number
of repetitions the participant completed, the participant's one
http://www.acsm-msse.org
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 on 12/05/2023
repetitionmaximum (1RM) was estimated using the following
modified equation (26).

1RM = Repetition Weight
0.522 + 0.419e(−0.055xRTF)

The repetition weight is the load (kg) used for each exercise
and RTF is the number of repetitions completed to failure.
This calculation was used to estimate the 1RM for each
exercise.
Resistance Exercise (Visit 2)

The resistance exercise bout occurred following a partici-
pant’s shift. Participants first completed a brief warm-up set
using 40% of their predicted 1RM, which was also used to re-
inforce proper lifting form. Each firefighter then performed
three sets of the deadlift, shoulder press, lunge, and upright
row exercises (Fig. 1) at 80% of their predicted 1RM until
muscular failure. These exercises were selected because they
are multi-joint movements (two lower body and two upper
body) that engage major muscle groups and can be performed
with minimal equipment. The exercises were performed in a
circuit-style using an adjustable dumbbell set (same as testing)
and there was 1 min of rest between exercises and 2min of rest
FIGURE 1—Examples of the four resistance training exercises including the (A

EXERCISE AFFECTIVE RESPONSES IN FIREFIGHTERS

Copyright © 2023 by the American College of Sports Medicine
between sets. If participants completed more or less than 8–10
repetitions the loads were increased or decreased by 10% for
the subsequent set. An experienced member of the research
team was present at all times to ensure safe execution of the
lifts. Participants completed a postexercise questionnaire ex-
amining the following constructs regarding the RT bout that
included attitude, feelings, self-efficacy, intention, enjoyment,
and fondness similar to a previous study by Jung et al. (27).
The full list of questions and scoring for these constructs are
displayed in Table 2 and discussed in further detail below.
Rate of perceived exertion (RPE) was assessed with the OMNI
resistance training RPE scale (28) at the completion of the ex-
ercise bout. The OMNI RPE scale ranged from extremely easy
(0) to extremely hard (10).

Attitudes. Attitudes signify the individual’s evaluation of
a behavior (29). For instance, Hagger et al. (30) demonstrated
that positive attitudes were more likely to form intentions to
exercise. The attitude construct statements for this study were
specific to ease of implementation, injury prevention, and
health improvement resulting from the resistance training
bout. For example: “The workout I performed today could
be easily implemented inmy department.” The anchors ranged
from strongly disagree, 1, to strongly agree, 5.
) deadlift, (B) shoulder press, (C) lunges, and (D) upright row.
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Feeling. The one-item feeling scale (31) asked the partici-
pant to: “Please rate your feeling towards the bout of exercise
you just completed.” The anchors ranged from very bad (−5)
to very good (+5) with seven anchors provided on the
11-point scale.

Task self-efficacy. Firefighters’ confidence in their abil-
ity to repeat the exercise they just completed was assessed
postexercise on an 11-point scale. The anchors ranged from
not at all (0%) to extremely confident (100%) and were coded
as 0 to 10 for analyses. Similar to Jung et al. (2014), the
self-efficacy questions asked the participant to rate their confi-
dence on performing the exercise routine based on frequency.
In the present study, we used a frequency of two to four times
per week over the next several months (i.e., 3 items). For ex-
ample: “How confident are you that you can perform this ex-
ercise routine at least two times per week over the next
3 months?”

Intention. Firefighters’ intention to engage in the exercise
they just completed was assessed postexercise on a seven-point
scale. The anchors ranged from very unlikely (1) to very likely
(7). Similar to Jung et al. (2014), the intention statements asked
the participant to rate their intention on engaging in the type of
exercise based on frequency. In the present study, we used a fre-
quency of two to four times per week over the next several
months (i.e., 3 items). For example: “I intend to engage in the
type of exercise I performed today at least two times per week
over the next 3 months.”

Enjoyment. The 4-item enjoyment questionnaire asked
the participant to rate their enjoyment on performing the exer-
cise routine today and the anticipated enjoyment of the exer-
cise just completed if they were to do it again in the future
(27). The enjoyment statements asked the participant to rate
their enjoyment on engaging in the type of exercise based on
frequency. In the present study, we used a frequency of two
to four times per week over the next several months (i.e., 3
items). For example: “How enjoyable would you find engag-
ing in this form of exercise at least two times per week over
the next 3 months?” The anchors ranged from not at all, 1, to
extremely, 7.

Fondness. A one-item fondness scale asked the partici-
pant to: “Please rank your fondness for the workout you just
performed.” The anchors ranged from very much dislike, 1,
to extremely like, 7 (27).
TABLE 1. Mean ± SD and range values for demographics and estimated 1RM in young and
middle-aged firefighters.

Young Older

Age (yr) 25.5 ± 3.3 (19–31) 50.3 ± 3.5 (45–58)
Stature (cm) 180.8 ± 6.4 (169.5–197.0) 176.6 ± 6.8 (163.4–189.5)
Body Mass (kg) 93.4 ± 17.9 (71.4–137.9) 93.3 ± 11.6 (69.1–221.6)
BMI (kg·m−2) 28.3 ± 5.4 (19.9–39.0) 30.6 ± 4.5 (23.2–41.5)
Deadlift 1RM (kg) 118.1 ± 29.9 (54.4–166.0) 103.1 ± 23.8 (63.1–159.2)
Shoulder Press 1 RM (kg) 23.9 ± 4.5 (15.4–34.5) 22.2 ± 4.6 (14.1–33.6)
Lunge 1 RM (kg) 23.1 ± 4.2 (15.9–30.8) 17.8 ± 5.3 (10.4–27.7)
Upright Row 1RM (kg) 49.0 ± 6.5 (34.5–58.1) 42.9 ± 7.6 (26.3–55.3)

Note: (Young: n = 19, Middle-Aged: n = 19).
BMI body mass index.
Statistical Analysis

Descriptive data were summarized using mean ± SD and
range values (Table 1). All questions are detailed in Table 2.
Internal consistency of the constructs with multiple statements
(attitudes, self-efficacy, intentions, enjoyment) were measured
using Cronbach’s alpha (Table 2). Mann–Whitney U tests
were used to determine differences in each construct between
the young and middle-aged firefighters. An independent t test
was used to determine differences in RPE between the young
and middle-aged firefighters. An alpha level was set a priori at
2266 Official Journal of the American College of Sports Medicine
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0.05 for all analyses. Measures were analyzed using SAS soft-
ware, version 9.4 (SAS Institute Inc., Cary, NC).

RESULTS

Demographics

All demographic data are presented in Table 1 and have
been previously reported (24). The rating of perceived exer-
tion (RPE) at the completion of the exercise bout was not sig-
nificantly different between groups (P = 0.142; young:
8.95 ± 1.13, middle-aged: 9.17 ± 0.79). The Cronbach’s alpha
for self-efficacy, intention, and enjoyment exceeded the crite-
rion of 0.70 suggesting high internal consistency (Table 2;
α = 0.85–0.93). However, the three statements for the attitude
construct did not demonstrate high internal consistency (Table
2) and were therefore considered different attitude constructs.
There were no significant differences between age groups for
attitudes, feelings, self-efficacy, intentions, enjoyment, and
fondness (Table 2; P = 0.062–0.819). Table 3 displays the fre-
quency and percentage of answers to the statements/questions
for the young and middle-aged firefighters combined. Most of
the firefighters agreed or strongly agreed that the exercise bout
they completed could be easily implemented (86.8%), would
be beneficial for injury prevention (73.7%), and would help
improve the health and fitness of the department (92.1%).
No firefighters reported negative feelings while 84.2% re-
ported feeling good to very good after the exercise routine.

Approximately 81.6% of firefighters felt 80% to 100% con-
fident in completing the exercise routine at a frequency of
twice per week over the next 3 months, with confidence de-
creasing as the frequency of the routine increased per week
(e.g., 81.6% of firefighters were 80–100% confident at twice
per week, 57.9% were 80–100% confident at three times per
week, and 21.0% were 80–100% confident at 4 d·wk−1). Sim-
ilarly, intention and enjoyment decreased across increasing
frequency, specifically among those who reported high values
(i.e., 6 and 7 out of 1–7 scale) at the frequency of twice per
week (see Table 3). For intention, 55.3% reported likely [6]
to very likely [7] on exercise engagement twice per week ver-
sus 7.9% reported likely [6] to very likely [7] on exercise en-
gagement four times per week. For enjoyment, 39.5% reported
very much [6] to extremely [7] on exercise engagement twice
per week versus 7.9% reported very much [6] to extremely [7]
on exercise engagement four times per week. The majority
http://www.acsm-msse.org
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(84.2%) of the firefighters reported slight liking to extreme lik-
ing of the workout routine on the exercise fondness scale.
DISCUSSION

The current study examined the impact of age on the affective
responses following a worksite resistance exercise routine (i.e.,
four exercises for three sets in a circuit-style) in career firefighters.
The primary findings of the present study indicated there were no
significant differences on the affective responses (i.e., attitude,
feelings, self-efficacy, intention, enjoyment, and fondness) or
perceived exertion between young and middle-aged firefighters.
Attitudes and feelings towards the routine were overall positive
with over half of firefighters showing fondness. The majority
TABLE 2. Internal consistency and mean ± SD for affective responses for young and middle-aged

Construct Scoring Statement/Question Cronbach's α

Attitudesa 0.61
Implementation 1-5 The workout I performed today could be easily

implemented in my department.
Injury
Prevention

1-5 My department would sustain fewer on-duty
injuries if we performed the exercise routine
consistently.

Health
Improvement

1-5 My department’s fitness and health would
improve if we performed this exercise routine
consistently.

Feeling
-5- + 5 Please rate your feeling towards the bout of

exercise you just completed.
-

Self-Efficacy 0.93
How confident are you that you can perform this

exercise routine at least 2 times per week
over the next 3 months?

0-10 How confident are you that you can perform this
exercise routine at least 3 times per week
over the next 3 months?

How confident are you that you can perform this
exercise routine at least 4 times per week
over the next 3 months?

Intention 0.92
I intend to engage in the type of exercise I

performed today at least 2 times per week over
the next 3 months.

1-7 I intend to engage in the type of exercise I
performed today at least 3 times per week over
the next 3 months.

I intend to engage in the type of exercise I
performed today at least 4 times per week over
the next 3 months.

Enjoyment 0.85
How much did you enjoy the exercise you just

completed today?
1-7 How enjoyable would you find engaging in this

form of exercise at least 2 times per week
over the next 3 months?

How enjoyable would you find engaging in this
form of exercise at least 3 times per week
over the next 3 months?

How enjoyable would you find engaging in this
form of exercise at least 4 times per week
over the next 3 months?

Fondness
1-7 Please rank your fondness for the workout you

just performed:
-

CI, confidence interval; SD, standard deviation; IQR, interquartile range
Cronbach’s alphas are included for constructs that have multiple statements/questions (i.e., attitudes
assessed for the total construct (i.e., three statements), and all combinations of two statements to see
as separate themes of a construct where Cronbach’s alpha was <0.70.
Mann-Whitney U tests were run on the total construct for self-efficacy, intentions, and enjoyment;
Italics indicates values for a single question that was part of a construct with multiple statements/q

EXERCISE AFFECTIVE RESPONSES IN FIREFIGHTERS
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of firefighters were at least 80% confident in completing the ex-
ercise routine twice per week, but less confident in completing
the routine three to four times per week. Similarly, intention
and enjoyment decreased as frequency of the routine increased
in firefighters who reported high intentions and enjoyment ini-
tially at twice per week.

Firefighters’ attitudes are important to consider in the context
of efforts to implement exercise at the fire station. Specifically,
attitudes about exercise likely impact the adoption, engagement,
and adherence of the exercise being implemented (32). Atti-
tudes are shaped by salient beliefs about the consequences of
the behavior and are influenced by values of these conse-
quences (33). Within our sample, most firefighters agreed or
strongly agreed that the exercise bout they completed could
firefighters

Young Middle-Aged

Mean ± SD 95% CI Median (IQR) Mean ± SD 95% CI Median (IQR)

4.26 ± 0.56 3.99-4.53 4.00 (4.00, 5.00) 3.79 ± 0.98 3.32-4.26 4.00 (4.00, 4.00)

3.84 ± 0.69 3.51-4.17 4.00 (3.00, 4.00) 3.89 ± 0.57 3.62-4.17 4.00 (4.00, 4.00)

4.47 ± 0.51 4.23-4.72 4.00 (4.00, 5.00) 4.11 ± 0.66 3.79-4.42 4.00 (4.00, 5.00)

3.16 ± 1.07 2.64-3.67 3.00 (3.00, 4.00) 3.47 ± 1.65 2.68-4.27 4.00 (3.00, 5.00)

7.21 ± 1.69 6.40-8.02 7.67 (5.67, 8.67) 7.05 ± 2.47 5.86-8.24 7.67 (6.33, 8.33)
8.74 ± 1.24 9.00 (8.00, 10.00) 8.37 ± 2.11 9.00 (8.00, 10.00)

7.42 ± 1.71 8.00 (6.00, 9.00) 7.42 ± 2.81 8.00 (6.00, 10.00)

5.47 ± 2.57 5.00 (3.00, 7.00) 5.37 ± 2.79 5.00 (4.00, 7.00)

4.47 ± 1.32 3.84-5.11 4.67 (3.00, 5.67) 4.18 ± 1.82 3.31-5.06 3.67 (3.00, 6.00)
5.68 ± 1.11 6.00 (5.00, 7.00) 5.13 ± 1.85 5.00 (4.00, 7.00)

4.58 ± 1.57 4.00 (3.00, 6.00) 4.53 ± 2.04 5.00 (3.00, 7.00)

3.16 ± 1.64 3.00 (2.00, 5.00) 2.89 ± 1.88 3.00 (1.00, 4.00)

4.32 ± 0.97 3.85-4.79 4.00 (3.50, 5.00) 4.51 ± 1.37 3.85-5.17 4.75 (3.25, 5.75)
4.84 ± 0.96 5.00 (4.00, 6.00) 5.37 ± 1.21 5.00 (5.00, 7.00)

4.84 ± 1.07 5.00 (4.00, 6.00) 5.18 ± 1.57 5.00 (4.00, 7.00)

4.21 ± 1.18 4.00 (3.00, 5.00) 4.42 ± 1.87 5.00 (3.00, 6.00)

3.37 ± 1.54 3.00 (2.00, 5.00) 3.05 ± 1.78 2.00 (2.00, 5.00)

5.26 ± 0.87 4.84-5.68 5.00 (5.00, 6.00) 5.61 ± 1.06 5.09-6.12 6.00 (5.00, 6.00)

, self-efficacy, intentions, and enjoyment). For the attitudes construct, Cronbach’s alpha was
if there was any internal consistency. Therefore, aindicates multiple statements are counted

however, mean ± SD and median (IQR) are provided for each statement/question.
uestions.
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be easily implemented (86.8%), would be beneficial for injury
prevention (73.7%), and would help improve the health and fit-
ness of the department (92.1%). Emotion or affect is also an im-
portant variable to consider as feelings may be expected to im-
pact beliefs and attitudes about a behavior (34). Firefighters
scored high on the feeling scale (grand mean: 3.32 out of −5
to +5) compared to previous literature comparing postexercise
affect following bouts of aerobic high intensity interval training
(1.42) and continuous moderate intensity training (2.85) on a
cycle ergometer (27) yet similar to resistance training (3.24)
(35). Based on the nonlinear exercise intensity–affect relation-
ship (36), this may suggest this exercise bout was not overly
strenuous exercise for the firefighters, which would have other-
wise elicited a more negative response. Given that the majority
of firefighters reported positive attitudes and affect in response
to the circuit-style resistance training bout of exercise, this
may suggest there is fertile ground for implementing similar ex-
ercise interventions within the fire service across a wide range
of ages. In particular, positive attitudes and affect suggest a sim-
ilar routine could be adopted and engaging for firefighters.

Attitudes have been reported to be the best predictor of be-
havioral intentions (37); therefore, the high percent of positive
attitudes likely influenced the high intention seen for perform-
ing the exercise bout twice per week (grand mean, 5.41 of
1–7). However, firefighters reported a lower intention to per-
form the exercise bout three (grand mean, 4.55) or four (grand
mean, 3.03) times per week. This was mirrored in task
self-efficacy with all firefighters reporting the highest average
confidence level of 85.5% for performing the exercise bout
twice per week. This is not surprising as behavioral intention re-
flects task self-efficacy (i.e., confidence in completing this exer-
cise routine) (38). While self-efficacy is often thought of as a
separate theory from the Theory of Planned Behavior, Ajzen
(29) argues that perceived self-efficacy is one preceding compo-
nent of perceived behavioral control. Self-efficacy has been op-
erationalized into different types such as task and coping
self-efficacy (i.e., overcoming obstacles impeding the desired
outcome) to assess confidence in exercise behavior (38). Stud-
ies (39,40) have indicated that individuals who report a high
level of self-efficacy for exercise behavior will likely exercise
more frequently and have greater adherence to exercise pro-
grams. Furthermore, it has been proposed that frequency is
the “most potent source of exercise self-efficacy information”
where it influences self-efficacy directly and indirectly through
affective responses (41). Thus, when creating feasible worksite
exercise interventions, frequency is a critical factor. When tak-
ing into account the complexity of a work shift for a firefighter,
scheduling a fixed frequency must also be considered. Interest-
ingly, Rodgers et al. (38) demonstrates in a pathway analysis
that for different self-efficacy constructs (i.e., task and schedul-
ing), scheduling (a subtype of coping) but not task self-efficacy
significantly led to the desired behavior. Therefore, scheduling
efficacy may be an important construct to capture in subsequent
investigations to ascertain what is realistic for firefighters on
24-h rotating shifts who may have one or less shifts on specific
weeks. A potential limitation to our self-efficacy questioning
http://www.acsm-msse.org
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was the phrasing that included “this exercise routine.” Future
studies using a similar research design in firefighters may con-
sider using “a similar exercise routine.”

Enjoyment has consistently been recognized as a significant
factor for exercise adherence (42,43). Previous studies (27,44)
have reported greater enjoyment in high-intensity interval train-
ing in comparison to continuous aerobic exercise (moderate
and/or vigorous) despite a less positive affect (i.e., feeling scale
score). Similar to the decrease in intention and self-efficacy
across frequency in our sample, enjoyment decreased across
frequency as well. Hu et al. (42) found that postexercise
self-efficacy was associated with one’s enjoyment of exercise,
and that the relationshipwas stronger with greater exertion. This
supports the notion that the self-efficacy and enjoyment rela-
tionship is influenced by exercise intensity (42), which is not
surprising as intensity has been noted as a mediator of affective
responses (36,45). Regarding fondness, only one firefighter
reported slightly disliking the exercise bout, five remained neu-
tral, and the rest of our sample (n = 32) reported slight to ex-
treme fondness. Although our study only looked at one exercise
mode, previous research (27,44) has shown that fondness is
greater for interval type training over continuous aerobic exer-
cise (moderate and/or vigorous) despite a less positive affect
(i.e., feeling scale score). It is possible that this fondness is re-
flective of the high enjoyment, perceived confidence, and the
short time frame it took to complete the exercise bout at the fre-
quency of twice per week.

Practical Applications and Limitations

Resistance training has been shown to improve health, re-
duce risk of injury, and enhance performance (17,22,46), which
are of critical importance to various critically essential fire-
fighter tasks. Previous work (47) has demonstrated that
circuit-based resistance training may be an appropriate routine
for firefighters as it allows for multiple firefighters to exercise
simultaneously, requires minimal time and space at the fire sta-
tion, and a chance to further foster a team-based environment.
In addition, we also have also demonstrated that young and
middle-aged firefighters have a similar recovery following a
circuit-based worksite exercise routine, which may enhance im-
plementation efforts across all age ranges in firefighters (24).

While several exercise interventions have been implemented
in the fire service (14,47–50), considerations of feasibility and ac-
ceptability are essential. Previous qualitative studies (14–16,51)
identified key barriers such as lack of time (14–16), lack of mo-
tivation (14,15,51), and lack of social support (e.g., peer or su-
pervisor) (14–16,51). Specifically, firefighters have indicated
EXERCISE AFFECTIVE RESPONSES IN FIREFIGHTERS

Copyright © 2023 by the American College of Sports Medicine
that having a mandated or uninterrupted time to exercise
(14,15,51), preferably in a group setting (14,15), would im-
prove their adherence to exercise. Nevertheless, since emer-
gency calls cannot be planned, on-site exercise adherence is
likely to be impacted (16).

The aforementioned barriers to exercise implementation
need be addressed to elicit successful and sustainable worksite
exercise programs to effectively reduce the risk of fatal and
nonfatal injuries in firefighters (49,50). The results of this
study in conjunction with previously noted barriers highlight
that scheduling (i.e., frequency per week or having uninter-
rupted sessions) structured exercise remains a foremost con-
cern. However, our exercise routine shows promise in that it
directly addresses key exercise adherence barriers including
a brief, cost-effective (e.g., limited equipment) exercise rou-
tine that can be delivered in a group setting to embrace com-
radery within firefighters across age groups.
CONCLUSIONS

In summary, the primary findings of the current investiga-
tion indicate young and middle-aged career firefighters have
similar affective responses and perceived exertion after the
brief, on-site, free-weight circuit-style resistance exercise rou-
tine. These findings may suggest this type of exercise routine
would be acceptable across the broad age range of firefighters.
Our sample reported overall positive attitudes, feelings, and
fondness paired with high self-efficacy and intention at a fre-
quency of twice per week. However, the frequency of exercise
implementation may play a major role in feasibility as we ob-
served decreased confidence, intention, and enjoyment at three
and four times per week. Moreover, due to the rotating nature
of firefighter shifts, their shift schedule may impede program-
ming on-duty exercise more than twice per week. These data
suggest a circuit-style resistance training bout performed twice
per week may be a feasible and practical approach to imple-
ment exercise across a range of ages in the fire service.
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Safety and Health (T42OH008673) and the Centers of Disease Control
and Prevention (U19-OH012303). We would like to thank the local fire
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for their assistance in data collection and analysis. The authors declare
that they have no known competing financial interests or personal rela-
tionships that could have appeared to influence the work reported in
this article. The results of the study are presented clearly, honestly,
and without fabrication, falsification, or inappropriate data manipula-
tion. The results of the present study do not constitute endorsement
by the American College of Sports Medicine.
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