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Abstract:
Background: The development of atherosclerosis in firefighters is affected by various cardiovascular risk factors,
such as smoking, poor dietary choices, and lack of physical activity. Together, these elements lead to obesity, high
blood pressure, unhealthy cholesterol, and increased blood sugar levels. Continuous exposure to these risks raises
the chances of worsening atherosclerosis, which can impede blood circulation to essential organs like the heart and
brain. As a result, sudden cardiac death is the leading cause of fatalities while on duty in the fire service.

Aim: This study aimed to explore and describe the perceptions, experiences, and challenges associated with physical
activity among firefighters with risk factors for coronary heart disease in the City of Cape Town Fire and Rescue
Services.

Methods: A purposive sample of nine full-time active career firefighters from the City of Cape Town Fire and Rescue
Services, representing three different ranks, was employed, using a descriptive qualitative study design. The semi-
structured interview responses were recorded and transcribed verbatim. The participants were free to leave the
study at any time and without penalty, and their rights to confidentiality were protected. The thematic analysis was
then used to examine the transcripts.

Results: The results revealed that firefighters were not physically active enough to meet the suggested minimum
levels of physical activity and were physically inactive. Sedentary lifestyles have numerous detrimental effects on the
human  body,  such  as  elevated  rates  of  dyslipidemia,  hypertension,  diabetes  mellitus,  cardiovascular  disease
mortality, and all-cause death. Therefore, it is essential to reduce sedentary behavior and increase physical exercise
to improve the health and well-being of firefighters.

Conclusion: Policy strategies should be designed to introduce physical activities at low-moderate intensity levels and
accommodate  firefighters  with  coronary  heart  disease  risk  factors.  Implementing  team-based  physical  activity
interventions has demonstrated positive impacts on individual behavior changes within the fire service.

Keywords:  Physical  activity,  Firefighters,  Coronary  heart  disease,  Sedentary  behaviour,  Dyslipidemia,  Type  2
diabetes, High blood pressure, Cigarette smoking.
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1. INTRODUCTION
The progression of atherosclerosis among firefighters

is influenced by cardiovascular risk factors, which include
tobacco  use,  an  unhealthy  diet,  and  physical  inactivity.
These factors  collectively  contribute  to  obesity,  elevated
blood  pressure  (hypertension),  abnormal  blood  lipids
(dyslipidemia),  and elevated blood glucose (diabetes)  [1,
2]. Persistent exposure to these risk factors increases the
likelihood of further atherosclerosis progression, resulting
in the obstruction of blood flow to vital organs such as the
heart and the brain [1-3]. Consequently, the primary cause
of  on-duty fatalities  in  the fire  service is  sudden cardiac
death [4, 5]. Previous investigations indicate that deaths
attributed to cardiovascular disease (CVD) account for 30
to 49% of the total on-duty deaths occurring annually [1,
4-6, 7]. CVD stands as the leading cause of morbidity and
mortality globally, characterized by key risk factors known
as  coronary  heart  disease  risk  factors  (CHDRFs)  [7-10].
These  factors  encompass  a  sedentary  lifestyle,  type  2
diabetes  (T2D),  obesity,  high  blood  pressure,  high
cholesterol,  cigarette  smoking,  advancing  age,  and  a
family history of heart disease [11, 12]. The spectrum of
CVD  includes  various  conditions,  such  as  arrhythmias,
dilated,  hypertrophic,  or  idiopathic  cardiomyopathies,
heart  failure,  and  atherosclerosis  [13,  14].  These
conditions, if left unchecked, can lead to potentially fatal
cardiac events such as stroke, myocardial infarction (heart
attack), and cardiac arrest [15, 16].

Extensive research on the prevention of cardiovascular
risk  factors  reveals  that  firefighters  with  coronary  heart
disease (CHD) often lack awareness of their own personal
risks  and  understanding  of  appropriate  lifestyle  changes
[16-19].  Understanding  the  factors  influencing  behavioral
modification  is  crucial  for  firefighters  with  health  risks
[20-22].  Ensuring  employee  well-being  is  a  fundamental
responsibility of employers, and legislation in South Africa
mandates a conducive work environment for the health and
safety  of  employees  [23-27].  Work  guidelines  serve  as
measures  implemented  by  employers  to  enhance
productivity,  performance,  and  output.  The  National
Institute for Occupational Safety and Health (NIOSH) Policy
underscores the importance of addressing cardio- vascular
health issues among firefighters [28-31].

Some incumbent firefighters lack the minimum exercise
tolerance  considered  necessary  to  safely  perform  the
demanding  tasks  within  their  line  of  duty  [1,  32,  33].  A
significant  factor  contributing  to  the  high  risk  of  heart
attacks  among  firefighters  could  be  insufficient  on-duty
exercise or neglect of physical activity (PA) at home [34-38].
Failing to meet the recommended 150 minutes of  PA in a
week increases the health risk behavior of firefighters and
contributes to the development of CHDs [1, 32, 33, 38-40].
These  health  risk  behaviors  jeopardize  public  safety,
emphasizing  the  importance  of  assisting  firefighters  in
adopting  behavioral  lifestyle  modifications  [1,  4,  5].  This
effort aims to prevent loss of life, protect public assets, and
limit property damage [41-45]. Conflict between managing
work and engaging in PA can often lead to stress and may
further elevate the risk of CHD [1, 46-49].

Firefighters  operate  in  extreme  conditions,  facing
environmental  heat  exposure,  including  high  ambient
temperatures, while wearing protective clothing, which is
a significant concern in firefighting [1, 50, 51]. Heat stress
not  only  poses hazards to  the cardiovascular  system but
can  also  accentuate  muscle  fatigue  and  overexertion  [1,
50-53]. Engaging in PAs offers benefits in the fire service
by  stimulating  the  production  of  endorphins,  enhancing
mood,  serving  as  a  natural  pain  reliever,  and  reducing
stress hormone levels such as adrenaline and cortisol [1,
54-56]. Regular participation in PA induces physiological
adaptations,  impacting  areas  such  as  stroke  volume,
resting  heart  rate,  blood  pressure,  and  cardiac  output.
These  adaptations  lead  to  improvements  in  cardio-
respiratory  and  musculoskeletal  performance,  ultimately
enhancing  individuals’  health-related  quality  of  life
(HRQoL)  [9,  57-59].

The  Fire  Brigade  Services  Act:  White  Paper  on  Fire
Services  (2020)  makes  it  obligatory  for  fire  services  to
implement and maintain employee wellness programs that
will address the physical fitness and mental health needs
of  fire  services  staff  in  a  professional  manner.  As
legislation is open to interpretation by individuals in the
fire services, comparisons across management levels are
beneficial for identifying common problems and successes
that  could  be  implemented  nationally  [60].  The  current
research, therefore, draws on perspectives of firefighters
from  lower,  middle,  and  top  management  to  evaluate
current  perceptions,  experiences,  and  challenges  and
examples  of  best  practices  for  developing  their  physical
activities for firefighters with coronary heart diseases

1.1. Problem Statement
Firefighters  encounter  hazardous  occupational

conditions  at  high  levels  of  strenuous  exertion  and  are
expected to have good physical fitness [1]. The prevalence
of coronary heart disease continues to increase due to an
easily accessible Western lifestyle adopted in developing
countries  [1,  2].  Western  diet  and  sedentary  living  have
caused a significant adverse impact on the health status of
the population from which firefighters are recruited [1-3].
The  extreme  physical,  environmental,  emotional,  and
mental stress of firefighting places on human physiology,
particularly the cardiovascular system, thus increasing the
medical costs in the fire service [1]. Many firefighters have
one  or  more  modifiable  CHD  risk  factors  for
cardiovascular disease and only modest aerobic capacity
[4, 5]. The leading cause of line-of-duty death among US
firefighters,  a  sudden  cardiac  event  accounts  for  almost
half of all fatalities, with 90% of these caused by coronary
heart  disease  [1-3].  Furthermore,  to  counteract  these
mortalities and morbidities, the WHO recommends at least
150  minutes  of  moderate-intensity  aerobic  physical
activity  throughout  the  week.  [1-6]  However,  many
firefighters  do  not  meet  the  recommended  fitness  levels
based  on  cardiovascular  and  metabolic  demands,  and  it
remains unclear why a substantial portion of firefighters
do  not  meet  the  World  Health  Organization's  physical
activity (PA) recommendations [7, 8]. Therefore, this study
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will  contribute  to  a  better  understanding  of  the
perceptions,  experiences,  and  challenges  of  physical
activity  for  firefighters  with  coronary  heart  disease  risk
factors in the City of Cape Town Fire and Rescue Services.

1.2. Aim
This  study  aimed  to  explore  and  describe  the

perceptions,  experiences,  and  challenges  of  physical
activity  for  firefighters  with  coronary  heart  disease  risk
factors in the City of Cape Town Fire and Rescue Services

2. LITERATURE REVIEW

2.1.  Benefits  of  Physical  Activity  for  Firefighters
Living with Coronary Heart Disease

Firefighting  is  a  demanding  profession  that  requires
both physical fitness and mental resilience [60]. A pivotal
approach to enhancing physical fitness among firefighters
involves engaging in regular PA, offering numerous health
benefits,  including  the  mitigation  of  chronic  conditions
associated  with  CHD  [1,  4,  5].  This  includes  reducing
inflammation indicators, enhancing metabolic well-being,
decreasing the chances of heart failure, and contributing
to better overall longevity [1, 4, 5, 7, 61]. Engaging in PAs
induces  adaptations  in  the  heart  and  vascular  system,
ultimately  resulting  in  enhanced cardiovascular  function
[1,  4,  61,  62].  Consistent  physical  exercise  results  in  a
reduction  in  resting  heart  rate,  blood  pressure,  and
markers  of  atherosclerosis  [62-64].  Simultaneously,  it
promotes physiological cardiac hypertrophy by influencing
skeletal  muscle,  liver,  and  adipose  tissue  [65,  66].
Additionally, it improves overall metabolic health, thereby
reducing  the  incidence  of  T2D  by  enhancing  glucose
tolerance and insulin sensitivity and decreasing circulating
lipid concentrations [67-69].

PA increases the amount of blood circulating, thereby
enhancing  the  health  and  function  of  blood  vessels
[67-70].  Firefighters  who  exercise  regularly  have  more
flexible  blood  vessels  and  improved  blood  flow  [67-70].
Therefore,  during  periods  of  high  stress  (like  fire
operations), those with healthier blood vessels and lower
blood pressure will  respond better  and are less  likely  to
have a cardiac incident [67-73]. Consistent engagement in
PAs promotes physical exercise, leading to a decrease in
resting  heart  rate,  blood  pressure,  and  detrimental
markers  linked  to  CVD  [68-70].  Moreover,  it  fosters
beneficial  cardiac  muscle  growth,  enhances  myocardial
perfusion, and elevates levels of  high-density lipoprotein
(HDL)  cholesterol  [69-71].  Collectively,  these  effects
alleviate  the  burden  on  the  heart,  resulting  in  improved
overall cardiovascular health for individuals regardless of
whether  they  are  healthy  or  affected  by  underlying
conditions  [68-73].

Additionally,  PA  contributes  to  the  reduction  and
management of risk factors associated with heart disease,
including high blood pressure, elevated cholesterol levels,
and obesity [69-73]. Furthermore, PA has been shown to
improve  cardiac  risk  factors  such  as  blood  pressure,
cardiovascular fitness, flexibility, and body fat percentage,

as indicated by multiple research studies [73-78]. This is
particularly  crucial  for  firefighters  who  regularly  face
sleep deprivation and high-stress situations, as regular PA
plays a significant role in mitigating stress levels [73-78].

2.2.  Physical  Activity  for  Firefighters  Living  with
Coronary Heart Disease

For  firefighters  with  CHD,  engaging  in  PAs  that  are
safe and tailored to their health conditions is crucial [49,
64, 79]. Before initiating any exercise program, individuals
need  to  consult  with  their  medical  doctor  to  obtain
medical clearance [79-81]. Pre-exercise screening serves
to  identify  firefighters  with  medical  conditions  that  may
pose a higher risk of experiencing health problems during
PAs  [79-81].  Biokineticists,  sports  scientists,  and  health-
care providers can play a vital role in assisting firefighters
by  promoting  healthy  lifestyle  modifications  through
education  and  prescribing  appropriate  PAs  [82-84].  The
WHO  encompasses  physical  activity  as  any  bodily
movement  produced  by  skeletal  muscles  that  requires
energy  expenditure.  The  movements  include  three
different  activity  expenditure  levels  [85-90],  i.e.,  low,
moderate,  and  vigorous  intensity.  Light  activity+  is  less
than 3.0 METs and less than 3.5 calories per minute. The
examples  of  light  PAs  includes  walking  slowly  (for
example,  shopping  or  walking  around  the  fire  station),
sitting at a computer, making the bed, eating, preparing
food, and washing dishes [85-90]. The moderate activity+
is less than 3.0 - 6.0 METS between 3.5 - 7.0 calories per
minute.  The  examples  of  moderate  physical  activities
include sweeping the floor, walking briskly, slow dancing,
vacuuming, washing windows, and shooting a basketball
[85-90]. The vigorous activity+ is greater than 6.0 METS
and more than 7.0 calories per minute.  The examples of
vigorous physical activities include running (faster than 5
mph/8.04  kph),  swimming,  shoveling,  soccer,  jumping
rope, and carrying heavy loads (such as bricks) [85-90].

2.3.  Firefighters'  Experiences  and  Challenges  of
Physical Activity

The physical health of firefighters is an essential part
of  the  firefighting  function  and  often  needs  to  be
improved.  However,  physical  stressors  lead  to  a
physiological response that can result in either a positive
or negative adaptation. Several sources of stress, such as
physical strain, physical exhaustion, and altered circadian
cycle,  have  been  identified  as  impacting  the  physical
health of firefighters [91, 92]. Further studies suggest the
biggest obstacle cited by firefighters was the risk of being
in the middle of training or just finishing a workout when a
call comes in and being too tired to perform occupational
tasks to one's full potential [91, 92].

Firefighters  indicated  that  hands-on  training  is  an
important  factor  because  it  helps  them  improve  their
stamina  [92,  93].  Resources  available  in  the  workplace,
such as a gym, nutritional advice for weight control, and
fitness  programs,  were  also  cited  as  beneficial.
Firefighters  who  experienced  CVD  and  had  sedentary
lifestyles  were  uncertain  about  the  types  of  physical



4   The Open Public Health Journal, 2024, Vol. 17 Achmat et al.

activities  to  do  and  how  best  to  target  coronary  heart
diseases with health promotion interventions [94-97]. The
lack  of  self-motivation  and  ambivalence  was  highly
influenced  by  the  firehouse  culture  and  are  frequently
reported  deterrents  to  exercise  among  firefighters  [98,
99].  Ras  et  al.  (2023)  reported  that  firefighters  with  a
positive attitude toward physical activity were motivated
to  increase  their  overall  health  [38].  In  addition,
firefighters  experienced  negative  food  cultures  such  as
fatty  foods  increasing  levels  of  adiposity,  hypertension,
and dyslipidemia with high sugar diets further negatively
impacting  nutrition  and  obesity  in  the  fire  service
[99-102].  One  prominent  challenge  at  the  departmental
level  is  the  lack  of  funding  and  wellness  program
partnerships  with  healthcare  facilities  and  universities
[103,  104].  The  perception  of  certain  fire  and  rescue
department  training  policy  guidelines  varied  greatly  as
some firefighters thought they were clear, others thought
they  were  unclear,  however,  some  firefighters  thought
they  did  not  exist  at  all  [103-106].  Firefighters  may  be
exposed to and experience workplace stress as a result of
additional perceived challenges or threats at work. They
may  also  be  at  a  higher  risk  of  developing  certain
diseases,  which,  if  left  undiagnosed,  can  result  in
devastating  consequences  like  heart  attacks  or  strokes
that  can  negatively  impact  their  physical  and  mental
health.  [1-6] According to Smith et al.,  acute myocardial
infarction (AMI) or stroke accounts for approximately 17
nonfatal events for each duty-related sudden cardiac death
(SCD). Thirty percent of the firefighters in their study had
hypertension,  and  thirty  percent  had  prehypertension.
[1-6,  1]

3. METHOD

3.1. Research Design
This study employed a qualitative approach to explore

the perceptions, experiences, and challenges of PA among
firefighters  with  CHD  in  the  City  of  Cape  Town.  The
exploratory design was selected to (a) identify factors that
have  not  yet  been  addressed  in  the  peer-reviewed
literature,  and  (b)  allow  the  voice  of  firefighters  to  be
heard  to  gather  in-depth  insights  into  problems  and
generate  new  ideas  for  research  [107,  108].

3.2. Sample Size and Sampling Technique
Permission to conduct the research study was obtained

from  the  Human  and  Social  Sciences  Research  Ethics
Committee of the University of the Western Cape as well
as  from  the  Chief  Fire  Officer  of  the  Department  of  the
City  of  Cape  Town  Fire  and  Rescue  Services.  Purposive
sampling was used to seek a sample comprising municipal
firefighters  (operations  level),  Captains/Platoon  Station
/Commanders  (middle  management),  and  the  Chief  fire
officer/District Commander (high-level management) with
experiences of low levels of PA and CHDRF.

The Cape Town Fire and Rescue Services consist of 32
fire stations in four districts, serving a population of 4,618
million  people  and  covering  an  area  of  2,455  square
kilometers or 948 square miles.  The sample for the nine

voluntary  interviews  with  full-time  career  firefighters
discussions  consisted  of  three  municipal  firefighters
(operations  level),  three  Divisional/Station/Platoon
Commanders/  Captains  (middle  management),  and three
Chief  firefighter/District  Commander  firefighters  (high-
level  management)  ranging between 18-65 years  of  age.
Data  collection  continued  until  saturation  was  achieved,
which is when sufficient data has been collected to draw
the necessary conclusions,  and further data collection is
unlikely  to  yield  additional  valuable  insights.  The
transcripts  returned  to  participants  for  comment  and/or
correction.

3.3. Inclusion and Exclusion Criteria
The participants were eligible for inclusion if they met

the following criteria: (1) served as a municipal firefighter
(operations  level),  Captain/Station/  Platoon  Commander
(middle  management),  and/or  Chief  fire  officer/District
Commander  (high-level  management);  (2)  were  full-time
career  firefighters;  (3)  had  one  or  more  coronary  heart
disease risk factors (CHDRF); (4) were 18 years or older;
and  (5)  were  actively  working  in  the  City  of  Cape  Town
Fire  and  Rescue  Services.  Conversely,  the  participants
were  excluded  if  they  did  not  have  any  CHDRFs.

3.4. Data Collection and Procedures
The  COVID-19  pandemic  disrupted  daily  routines,

imposing lockdowns and social distancing measures that
hindered  face-to-face  data  collection.  The  online
interviews  were  conducted  with  nine  participants  from
three  fire  departments  in  the  City  of  Cape  Town  for
firefighters  with  CHDRF,  lasting  45-60min.  The  data
collection period was between December 2021 – February
2022. A scripted interview was prepared for the interviews
with validated questions after the pilot study [109-111].

3.5. Piloting
A face-to-face  pilot  study  was  undertaken  before  the

larger  research  initiative.  This  smaller-scale  exploration
served  as  a  preliminary  step  in  the  complete  research
methodology,  aiding  in  planning  and  modification  [112,
113]. It is crucial to assess feasibility before embarking on
the primary investigation, also referred to as the complete
study  or  large-scale  main  trial.  The  participants  were
recruited from 32 different fire stations within the City of
Cape Town. The recruitment process utilized a variety of
methods,  including  electronic  and  face-to-face  meetings
with firefighters, platoon commanders, and the chief fire
officer. In addition, the City of Cape Town Fire and Rescue
Service  circulated  an  electronic  recruitment  letter  to
different fire stations across the City of Cape Town. A total
of  three  career  firefighters  who  work  full-time  and  are
actively  involved  took  part.  Conducting  the  pilot  study
provided  the  researcher  with  valuable  insights  and
experience in interviewing participants, enabling a better
understanding  of  the  participants’  body  language  [114,
115].

3.6. Data Analysis
All  interviews  were  conducted  online  by  G.A.  and



Perceptions Experiences and Challenges of Physical Activity among Firefighters 5

recorded.  The  google  Meet  program  transcribed  the
recording, and the researcher read up and confirmed the
notes  taken  during  the  sessions.  The  thematic  analysis
steps of Braun and Clarke (2006) were used to analyze the
data.  The  data  were  coded  into  segments  of  text  before
bringing  meaning  to  the  information  [116,  117].  After
coding the data, themes, sub-themes were developed and
presented in narrative form for further data interpretation
[118].

3.7. Trustworthiness /Rigour
Trustworthiness is determined by the trust in the data,

interpretation,  and  methods  used  in  a  study  to  ensure
credibility,  dependability,  transferability,  and  confirm-
ability.

3.7.1. Credibility
Credibility  pertains  to  the  alignment  between  a

respondent's  perspective  and  the  researcher's  repre-
sentation  of  it  [119].  In  this  study,  credibility  was
established by delving into and describing the perceptions
of  PA  among  firefighters  with  CHD  in  the  City  of  Cape
Town. The researcher enhanced credibility by describing
their experiences and verifying the research findings with
the participants.

3.7.2. Transferability
Transferability  is  demonstrated  by  offering  readers

proof  that  the  results  of  the  research  study  could  be
relevant  to  different  contexts,  circumstances,  time
periods, and groups of people. This study employed thick
descriptions,  a  crucial  technique  for  improving  the
transferability and analytical generalization of qualitative
research  findings.  This  enables  researchers  to  evaluate
the applicability of the findings in diverse contexts.

3.7.3. Dependability
The  dependability  of  the  qualitative  data  is

demonstrated through assurances that the findings were
established  despite  any  changes  within  the  research
setting or participants during data collection. An external
audit was employed in this study, where researchers, not
part  of  the  research  process,  scrutinized  both  its
methodology and outcomes. Their role was to confirm the
accuracy and assess whether the findings, interpretations,
and conclusions were substantiated by the data.

3.7.4. Confirmability
The confirmability of qualitative data is ensured when

data  are  checked  and  rechecked  throughout  data
collection and analysis to ensure results that are likely to
be repeatable by others [120]. This practice enables others
to  comprehend  the  manner  and  rationale  behind  the
decisions  made.

4. RESULTS

4.1. Demographic Information
All  firefighters  have  been  living  with  one  or  more

coronary heart disease (age, family history of CVD, history

of  smoking,  sedentary  lifestyle,  obesity,  hypertension,
dyslipidemia,  and  prediabetes)  for  5+  years.  All  the
participants  worked  in  the  City  of  Cape  Town  Fire  and
Rescue Service for 5+ years

All nine participants were over the age of 45 years and
had  a  family  history  of  heart  disease.  Five  of  the  nine
participants  were  obese  based  on  the  annual  medical
screenings,  and  six  out  of  the  nine  participants  were
diagnosed with type 2 diabetes. Additionally, three of the
nine  participants  were  diagnosed  with  high  cholesterol
levels,  and  seven  out  of  the  nine  had  hypertension  and
were on anti-hypertensive medication. Moreover, four out
of the nine were smoking cigarettes, and seven of the nine
lived a sedentary lifestyle and did not meet the minimum
150 minutes of physical activity as prescribed by ACSM.

4.1.1. Theme 1: Perceptions of Physical Activity and
Coronary Heart Disease

Physical  inactivity  is  an  important  risk  factor  for
chronic  physical  health  and  mental  health  conditions  in
firefighters118. Firefighters also face an increased risk of
poor physical health due to several modifiable risk factors.
Physical  inactivity,  coupled  with  increasing  CHD,  in
firefighters plays a key role in aggregated cardiovascular
events. Firefighters may not be meeting the recommended
fitness levels based on the cardiovascular and metabolic
demands of the occupation [117-120]. This current theme
explores  the  perceptions  of  physical  activity  in  the  fire
service.

4.1.1.1.  Subtheme  4.1.1.1:  Perceptions  of  Physical
Activity

In this subtheme, the participants perceived physical
activity  in  different  ways.  The  responses  from  the
participants  in  this  study  are  mentioned  below:

“Physical  activity  for  me is  anything  you can do  that
involves movement of your body. I've always liked sports,
and I've always liked being active”. P1

Furthermore, participant Six stated that:
“The  only  physical  activity  is  gardening  and  making

sure that the house is maintained. I do spend some time I
enjoy  woodwork,  any  kind  of  woodworking  so  that's
something  that  I  do.  And  that  also  involves  a  bit  of
physical activity. But yeah, that's about the extent of my
physical activities. I try to do as little as possible, which is
quite wrong, I know but that's just where I am in my life at
the moment.” P6

Adding to this, another participant said:
“At  work,  I'm  forced  to  keep  fit,  to  avoid  burnout

during a fire. It keeps me up with the young guys. so then
decided to join Muay Thai” P4

Participant Three had the following to say:
“The whole circuit of TFA also keeps me fit. I enjoy it

so much that I compete for the firefighters.” P3
“Previously in the fire service we had fire departments,

police, all competing against each other in different sports
like soccer, cricket, rugby, netball and others.” P3
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Adding to this, another participant said:
“It was something we used to look forward to and train

and  prepare  together  as  firefighters.  But  then  all  that
stopped, even the food, now we prepare our own meals.”
P4

Furthermore, one more participant stated that:
“If  we can have a fitness camp or something that we

can attend,  maybe if  we work on a  weekend,  maybe the
Saturday morning or the Sunday morning where everyone
participates  in  fitness  camp.  I  think  that  will  inspire
everyone  much  more  because  you're  doing  it  as  a  team
effort  and  not  at  the  station  we  need  to  go  out  because
here it is almost like we are bound to do it. So, if we go out
to other places it's going to be like, it's an outing, let's do
it.” P3

One of the participants specified that:
“We  can  look  up  to  our  Station  Commander.  He  is

physically fit and will advise me on the gym. In addition,
he listens to your needs and gives you advice. He is a solid
role model.” P3

Firefighters understood the need for physical activity
and the importance of physical activity for job-related task
performance.  [1-6]  These  findings  are  consistent  with
literature  indicating  that  firefighters  who  engage  in
physical  activity  develop  longevity  in  the  fire  service  by
maintaining  a  healthy  weight,  building  strength,  and
improving  mobility  with  appropriate  exercise  [1,  14,  26,
38].  Additional  benefits  include  combating  obesity,
diabetes and the management of  heart  diseases.  [1,  6-8]
Furthermore,  physical  activity  lowers  the  risk  of  injury,
boosts  immune  response,  lowers  the  risk  of  illness,  and
reduces  inflammation,  especially  due  to  the  high  risk  of
COVID-19 [109-111].

4.1.1.2.  Subtheme  4.1.1.2:  Perceptions  of  Coronary
Heart Disease

The  World  Health  Organization  states  that  heart
disease  (CHD)  is  still  the  leading  cause  of  death  and  a
major  cause  of  morbidity  in  both  developed  and
developing nations despite increased attention being paid
to  its  prevention  and  treatment.  More  than  7.2  million
deaths  in  both  men  and  women  are  attributed  to  CHD
annually.  Furthermore,  every  year,  at  least  20  million
people  survive  strokes  and  heart  attacks  [121].  The
demanding nature of their work and the high incidence of
coronary  heart  disease  (CHD)  in  the  fire  service  may
contribute  to  firefighters'  heightened  vulnerability  to
cardiovascular events or injuries [1, 5]. In this subtheme,
the  participants  perceived  CHD  in  different  ways.  The
responses  from  the  participants  in  this  study  are
mentioned  below:

“My idea of coronary heart disease is that it is related to
chest pains and heart attacks” P1

“…For myself, it's a scary thing. Especially because of
the family history of it. I expect something to happen or not,
but I  know that that is affecting me already with age as I
get older. And it's only going to get worse as time goes on.”
P2

“To  me,  having  CHD  is  a  sickness  that  causes  long-
term illness.” P3

To conclude, another participant believed that:
“...due to my age of 48 years, I am aware that I can get

more illness and heart sickness so I usually try to keep my
heart healthy by playing club sports and cycling. But the
other  stuff  like  smoking,  I  don’t  smoke  a  lot  but  maybe
stress a bit more” P5

Based on the responses reported in this subtheme, the
study found that participants have varying perceptions of
CHD.  These  results  support  previous  findings  that  show
participants have a common understanding of the concept
of  CHD  and  how  it  affects  both  their  personal  and
professional  lives  [6,  9,  13].

4.2.  Theme  2:  Experiences  of  Physical  Activity  and
Coronary Heart Disease

In Sub-Saharan Africa, one of the primary risk factors
for  the  occurrence  of  coronary  heart  disease  is  physical
inactivity. A recent WHO study found that approximately
40% of South Africans do not engage in physical activity
[122,  123].  In  South  Africa,  the  process  of  urbanization
and  related  socioeconomic  transformation  is  largely
responsible  for  the  trend  toward  lifestyle  diseases  and
physical inactivity [124]. The current subthemes report on
the experiences of physical activities.

4.2.1. Subtheme: Experiences of Physical Activity
The participants’ responses are mentioned below:
“I  used  to  cycle  and  walk.  The  physical  activities  I

enjoy  doing  at  home  are  the  household  chores  such  as
sweeping,  mopping  and  doing  the  laundry.  Outside
activities,  I  thoroughly  enjoy  gardening  and  woodwork.”
P1

“I go to the gym where I do some weight training and I
also  run.  I  tend  to  go  and  run  up  the  tower  four  or  five
times.  I  walk  the  dog in  the  park  so  that  keeps  me very
active  running  after  him.  I  miss  swimming  and  I  wish  I
could still do gymnastics, but at this age, my body is not
built for doing gymnastics anymore.” P2

Furthermore, the participants responded as follows:
“I stay alone, I do my washing and then I hang up the

washing.  Now recently  I've been busy with maintenance
around the house, cleaning the roof with a high-pressure
gun and hose, when I come home from work I start doing a
bit of paintwork.” P2

One more participant added:
“I  engage  in  physical  activities  at  work,  we  do  the

entire circuit of situational drills just throwing out hoses,
pulling  tires,  wasting  water  drums,  carrying  ladders,  in
preparation  for  the  toughest  firefighter  alive.  In  my
personal  capacity,  I  do  Muay  Thai,  weightlifting,  cardio,
and hitting the sledgehammer.” P4

Another participant reported:
“Spending less time in front of the television and just

doing activities like laundry, the garden, walking the dog I
also try to eat a bit healthy, it’s a bit difficult.” P2
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Participant 1 had the following to say:
“The fire service provided different types of  sporting

codes for firefighters in the municipal games. The social
competition  took  place  in  the  Limpopo  province  where
firefighters  from  Zambia  and  Botswana  joined  and  we
played soccer against each other but it's more like social
wasn't that competitive, because afterwards, we all had a
good time.” P1

“I've recently started gardening and am beginning to
enjoy it!” P1

4.2.2.  Subtheme:  Experiences  of  Coronary  Heart
Disease

In the firefighting profession, coronary heart disease is
estimated to have higher rates of death from CHD as most
on-duty  fatalities  are  work-precipitated  and  occur  in
firefighters  with  underlying  CHD  [1,  11,  46,  69].

Participants in this study reported that:
“For myself, it's a scary thing because I have a family

history of heart disease. I know that that is affecting my
health  already.  And  it's  only  going  to  get  worse  as  time
goes on.  My father  died because of  heart  complications.
He also has diabetic issues, cholesterol, and hypertension,
which are all diseases that I currently have. I lead a very
sedentary  life,  I'm  already  overweight  and  my  eating
habits  are  not  the  best.”  P6

“I  also  have  a  family  history  of  CHD  as  my  mother
passed away from an angina, before the age of 55 years.
Currently, I am in good physical health. I don't have any
issues  with  hypertension  but  rather  cholesterol.  The
problem is I’m sedentary, I sit and watch sports, and tend
to  eat  fried  chips  on  my  own.  I  think,  physically  I'm  in
good health and I hope to be able to maintain the health
level which I'm at currently.” P5

Another participant stated that:
“I can feel now smoking is affecting me because as I'm

getting  older  and tired  more  quickly  during my physical
activity.  At  the moment  I  eat  whatever,  I  buy meals  and
put them in the oven. So, I won’t say I’m eating healthy,
I'm not unhealthy also” P3

Furthermore, the participants responded as mentioned
below:

“Living with hypertension, cholesterol and stress. It is
a  transportation  and  economic  cost  for  medical
treatment.”  P3

The participants also reported:
“Before  lockdown,  I  was  social  and  participated  in

recreational sports, then I got COVID-19 and became tired
during work activities. I will come home and just feel tired
and fatigued and lay and watch TV all the time” P1

The  study  also  showed  that  many  firefighters  who
reported  Coronary  Heart  Disease  (CHD)  were  not
engaging  in  sufficient  physical  activity.  Despite  this,  as
firefighters age, they are more likely to experience CHDRF
and  may  not  be  meeting  the  necessary  physical  activity
guidelines.  This  puts  them  at  a  higher  risk  of  on-duty

injury  and  fatality,  even  though  they  may  perceive
themselves  as  healthy.

4.3.  Theme  3:  Challenges  of  Physical  Activity  and
Coronary Heart Disease

Cardiovascular  disease  also  often  leads  to  disability,
premature retirement, and absenteeism, which can result
in reduced productivity and economic output. Despite the
demanding  physical  nature  of  firefighting,  a  significant
number  of  firefighters  do  not  adequately  maintain  their
physical  fitness  levels.  Although  firefighters  possess  the
skills  required  for  the  job  to  ensure  their  safety  and
effectiveness  during  duty,  insufficient  physical  fitness
could  potentially  result  in  coronary  heart  disease  over
some time [124-127]. Coronary heart disease impacts the
circulation  of  blood  flow  to  the  heart,  and  insufficient
blood  flow  can  lead  to  a  heart  attack  and  stroke.  Heart
disease  costs  the  United  States  $3.70  to  $11.73  billion
each  year.  This  total  includes  the  cost  of  healthcare
services,  medications,  and  premature  death  [124-127].

4.3.1. Subtheme: Challenges of Physical Activity
The Participants’ responses are mentioned below:
“I don't use the gym a lot because I don't know what to

do... but I know I need I the strength for my work” P2
“I  got  long-term  COVID-19  and  it  impacted  my  health

and since then I don't exercise much” P2
Another participant responded:
“Not much physical activity for me lately due to medical

reasons, but I’m worried now that I can't exercise much and
I’m getting older”. P1

This participant added:
“There are no replacement workers for me while I attend

the gym in case the fire alarm bell rings” P5
Another participant:
“Also, if I can add.. If we run or train in the gym too hard

and strenuously, I’m afraid I will get hungry and tired when
fighting fire… So, I rather save my energy and don't exercise
at all” P6

Another participant reported:
“When we come back from a fire or rescue we want to

eat and recover from the rescue trauma or the intensity of
the  fire  but  then  the  alarm  bell  rings  and  we  have  to  go
again  for  our  next  duty  and  by  the  time  we  get  back  we
sometimes too tired and hungry” P8

Another participant:
“We have a very small gym and the equipment is old and

outdated.  I  used  to  do  the  stairs  but  that  became  boring
after a while. I also want big muscles” P3

“We don’t have a proper gym fitness program for every
day or every shift, we just do what we see on the internet or
what we can do by ourselves” P3

Another participant added:
“Some of the senior firefighters played sports for the fire

service  back  in  the  day.  Now  there’s  no  more  sports  and
they  don't  exercise  but  they  are  getting  older  and  taking
more tablets” P7
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These results are consistent with research that shows
that mandatory fitness programs for firefighters must be
implemented  to  increase  firefighter  fitness  and  enhance
their  general  health.  The  studies  show  that  firefighters
who engage in physical fitness and training become more
resilient to traumatic and systemic stress [1-6].

4.3.2.  Subtheme:  Challenges  of  Coronary  Heart
Disease

A participant reported that:
“Obviously our job exposures us to dangerous chemical

and physical hazards, so if we have CHD it increases our
risk of developing chronic illnesses and cancer” P3

Participants reported:
“Yes, he is right, we get exposed to asbestos and other

pollutants in the air sometimes in fires, and at rescues, we
see a lot of legs and arms laying around and dead people
and get emotional stress and makes my heart beat faster,
but it's part of the job so we learn to cope” P8

Another participant reported:
“Because I  have high blood pressure,  I  don't  want to

get  a  heart  attack.  So,  I  work  slowly  and  rely  on  my
experience in fire service because I want to avoid tripping,
slipping and falling.” P5

This participant so added:
“I smoke cigarettes and I do a little physical activity,

that is my CHD challenge. Perhaps if  I  do more physical
activity I'll smoke less” P1

Another participant reported:
“I once got sick while on-duty. Ever since then I always

keep  sweets  and  my  diabetic  medication  with  me  in  the
truck and the fire house because you never know how long
we will be” P8

These findings concur with literature indicating CHD
remains  prevalent  in  the  fire  and  rescue  service  and  is
expected  to  grow  in  complexity  due  to  the  growing
prevalence  of  comorbidities,  including  obesity,  type  two
diabetes, and increasing age [1-5].

5. ETHICAL APPROVAL AND CONSENT
The  study  received  ethics  clearance  from  the

Biomedical  Research  Ethics  Committee  (BMREC)  at  the
University  of  the  Western  Cape  to  conduct  this  study
(BM21/02/07).  The  permission  to  conduct  the  data
collection was obtained from the Chief Fire Officer who is
the head of the department for the City of Cape Town Fire
and Rescue Services. Informed consent was obtained from
the  participants  for  voluntary  participation.  All  the
collected  data  was  kept  confidential  and  stored  with
password-protected access. The participants were assured
that participation in the study was voluntary and that they
could  withdraw  at  any  time  without  question  or  penalty
[128, 129].

6. DISCUSSION
Globally,  patients  with  congestive  heart  failure

perceive physical activity as a major obstacle, even though

it is frequently mentioned as a primary factor in enhancing
health.  This  study  found  that  seven  of  the  nine  (77%)
firefighters  were  living  a  predominantly  sedentary  life.
Perceptions,  experiences,  and  challenges  of  physical
activity  in  firefighters  with  coronary  heart  disease  risk
factors are vital elements influencing PA participation in
this  study.  This  finding  is  supported  by  research  that
indicates  two  of  the  nine  (23%)  physically  active
participants perceive more benefits of and fewer barriers
to  PA  than  non-physically  participants  [130-134].  The
prevention and treatment of coronary heart disease (CHD)
depends heavily on the recommendation of ≥150 minutes
of  moderate-intensity PA per week in patients with CHD
[130-136]. Physical activity is described as any voluntary
bodily  movement  produced  by  skeletal  muscles  that
requires energy expenditure, encompasses all activities, at
any intensity, performed during any time of day or night,
and  includes  both  exercise  and  incidental  activity
integrated  into  the  daily  routine  [130-137].

All  participants  in  this  study  reported  substantial
perceived benefits of PA, and these findings demonstrate
consistency  with  reported  studies  of  firefighters  that
better  understand  the  parameters  related  to  firefighting
task  performance  and  encourage  the  employment  of  on-
duty  physical  training  programs  for  firefighters
throughout  the  employee  wellness  programs  [134-138].
The  belief  that  they  were  “too  unfit,”  “feeling  anxiety,”
“not enough time,” “lack of interest,” “bad weather,” and
“feeling  of  being  uncomfortable”  and  their  experiences
with cardiovascular disease contributed to the feelings of
inactivity  among  firefighters  [136-139].  Compared  to
someone active, more effort would be required to initiate
physical  activity  [136-140].  The  findings  illustrated  that
participants of  this study reported different perceptions,
experiences,  and  challenges  regarding  physical  activity
and coronary heart disease [137-143]. Therefore, physical
activity is recommended to limit the amount of sedentary
time and replace the sedentary time with low, moderate,
or high-intensity physical activities [138-141]. Specifically
for this study, low or light-intensity physical activities are
advised  to  implement  behavioural  change  and  provide
CHD health  benefits.  Furthermore,  to  grasp  the  current
physical  activity  guidelines,  targeting  150  minutes  of
moderate-intensity  or  75  minutes  of  vigorous-intensity
activity per week is recommended. Brown et al. created a
low-intensity  exercise  program  lasting  three  months  for
participants  who  were  older  adults  and  slightly  frail
[139-142,  143].  Before  and  after  the  program,  the
participants finished a modified physical performance test
covering the following domains: flexibility, balance, body-
handling skills, reaction time, and coordination [139-144].
The results  showed that  low-intensity  exercise  produced
significant improvements in every physical domain. After
low-intensity  exercise,  the  participants  also  reported
improvements in their self-rated physical performance and
an increase in their sense of enjoyment [139-145].

Policy  changes  related  to  physical  fitness  in  the  fire
and  rescue  service  are  required  to  keep  firefighters
healthy and safe [2, 7, 15]. Initial medical screening by the
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doctors  should  be  followed  up  with  physical  activity
programs  designed  for  firefighters  with  CHDRF.  This
study  further  reveals  that  intervention  strategies  and
potential  collaborations  with  policymakers,  key
stakeholders,  and  universities  could  facilitate  lifestyle
modifications  for  firefighters,  incorporating  specific
physical  activities  geared  towards  addressing  coronary
heart  disease  within  the  fire  service.

6.1. Limitations and Strengths of the Study
As researchers desiring to conduct good research, it is

important  to  identify  and  report  the  limitations  of  our
study [146]. The findings of this study have to be observed
with some limitations. This study had nine active full-time
career firefighters, eight males and one female, from 240
firefighters. The small number of female representatives in
this  study  is  generally  consistent  with  the  City  of  Cape
Town firefighter population, which consists of a majority
of males. Furthermore, firefighters at the three different
ranks  comprise  operational  level  800  –  900  firefighters,
middle-level management 8 – 36 firefighters, andhigh-level
management 4 – 8 firefighter/ fire officers. The timing of
the  study  coincided  with  the  peak  season  (September  –
April)  for  firefighters’  response  to  duty.  Therefore,
research  opportunities  should  be  considered  during  the
off-peak  season.  The  COVID-19  pandemic  further
contributed  to  few  participants  as  many  firefighters
prioritized work commitments and safety concerns due to
the pandemic. No study has yet been conducted on all the
firefighters  in  the  City  of  Cape  Town  to  assess  CHD,
however,  of  the  nine  participants  included,  all  nine  had
CHD as part of the inclusion criteria. Additionally, future
researchers  should  study  firefighters  from  different
locations across the Western Cape and South Africa since
our  participants  were  from  the  City  of  Cape  Town  only.
Since our findings cannot be generalized to other ethnic
backgrounds, it would be beneficial to expand this study to
include  various  parts  of  the  country  with  varying
ethnicities  as  well.

This study could be expanded by looking at constructs
such as  motivation  to  physical  activities,  commitment  to
managing chronic diseases, desire to enhance the quality
of  firefighters'  lives,  and  altruistic  perceptions  of
selflessness  to  enhance  public  safety.  The  qualitative
research approach is particularly effective for exploring a
concept  with  smaller  sample  sizes  inductively  [147].  In
contrast, quantitative studies should involve larger sample
sizes  to  enhance  the  understanding  of  full-time
firefighters, which will  broaden the insights gained from
the  current  study.  While  qualitative  research  offers  a
deeper  comprehension  of  the  subject,  quantitative
research  is  essential  for  expanding  the  overall  research
framework  [128].  Additionally,  by  sharing  the  results  of
this  study,  we  offer  quantitative  researchers  a
foundational  basis  to  develop  a  more  comprehensive
understanding  of  the  motivations  and  affiliations  of  full-
time firefighters, as well as valuable data to inform their
studies.

CONCLUSION
The  critical  incidents  described  by  the  firefighters

were  cardiovascular  incidents,  CHDRF,  and  sedentary
lifestyles.  Physical  inactivity  was  associated  with  total
cholesterol, type 2 diabetes, and obesity. These negative
experiences of cardiovascular disease could, however, be
alleviated  by  physical  activity  efforts  directed  toward
reducing the risks of CHDRF. All firefighters expressed a
need for better training with health professionals, such as
dietitians  for  meal  preparations  and  exercise  specialists
for physical activity prescription. Consequently, increasing
physical activity levels by reducing sedentary behavior is
essential to enhancing the health, wellbeing, fitness, and
performance of firefighters.
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