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the effort–reward model were used to estimate job strain, 
iso-strain and imbalance in effort and reward.
Results  More than 88 % of paramedics reported at least 
one cardiovascular risk factor, with males reporting more 
risk factors than females. Ninety percent of male paramed-
ics reported occupational stress, 12  % reported smoking, 
and 79  % were overweight or obese by self-report. The 
prevalence of occupational stress and smoking was similar 
for female paramedics, but with a lower prevalence of over-
weight (37 %).
Conclusion  By self-report, nine out of ten paramedics 
are at risk of developing cardiovascular disease. Both indi-
vidual and organizational efforts should be made to educate 
and support paramedics and their organizations in reducing 
these workers’ cardiovascular risk.

Keywords  Tobacco use · Overweight · Job strain ·  
Iso-strain · Effort–reward imbalance · Occupational stress · 
Emergency worker · Emergency medical services

Introduction

Paramedics face challenging work conditions, requiring 
them to perform a wide range of pre-hospital emergency 
care on demand and in unpredictable environments. These 
workers are exposed to stressful events in the line of duty 
that may affect their physical and emotional health and per-
formance (Alexander and Klein 2001; Backé et  al. 2011; 
Bennett et  al. 2004; Dallman et  al. 2006; Hegg-Deloye 
et al. 2014a; Sterud et al. 2006, 2008).

In 2008, cardiovascular disease accounted for 29  % of 
all deaths worldwide. The World Health Organization esti-
mates that this figure could reach 35 % by 2030 if preven-
tion and detection of cardiovascular disease do not improve 

Abstract 
Purpose  Occupational stress and obesity are very preva-
lent in emergency workers. Some studies have also asso-
ciated high tobacco consumption rates with occupational 
stress. Each of these factors is known to increase cardiovas-
cular risk. The aim of this study was to evaluate the preva-
lence of occupational stress, overweight and tobacco con-
sumption in paramedics.
Methods  This cross-sectional study of paramedics con-
sisted in a self-report survey of 44 questions divided into 
two sections. The first section collected demographic infor-
mation and the second evaluated occupational stressors. 
The questions were designed to determine the prevalence 
of work-related psychosocial factors, overweight (body 
mass index  ≥  25  kg/m2) and tobacco consumption (cig/
day ≥  1). The demand-control-social support model and 
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(World Health Organization 2013). One study reported 
that 18 % of on-duty deaths in paramedics from the USA 
resulted from cardiovascular events (Maguire et al. 2002).

It is widely accepted that age, sex, overweight and obe-
sity, hypertension, smoking, dyslipidemia and diabetes are 
major risk factors for the development of cardiovascular 
disease (World Health Organization 2013). It is also recog-
nized that both high job strain and iso-strain can increase 
cardiovascular risk (Johnson et  al. 1989; Karasek 1985; 
Kivimaki et al. 2012). Further, a combination of high effort 
and low recognition elicits pathological reactions associ-
ated with cardiovascular risk (Aboa-Éboulé et  al. 2011; 
Bourbonnais et al. 2007; Park 2009). Having more than one 
of these risk factors adds to an individual’s risk of devel-
oping cardiovascular disease (Jackson et al. 2005; Poulter 
1999).

Several risk factors for cardiovascular disease have been 
observed in paramedics. In a study of paramedics from the 
USA, Barrett et  al. (2000) found that 48  % were at high 
or very high risk of developing cardiovascular disease. 
Elevated cortisol levels and work-related decreases in car-
diac parasympathetic activity have also been observed in 
on-duty paramedics (Aasa et  al. 2006; Backé et  al. 2009; 
Mitani et al. 2006). These alterations are significant as they 
may contribute to the development of several pathologies, 
such as arterial hypertension and cardiovascular diseases 
(Selye 1978). In a Canadian sample, arterial hypertension 
and hyperlipidemia were reported in 13 and 31 % of para-
medics, respectively (Koehoorn et  al. 2011). Tsismenakis 
et  al. (2009) reported a high body mass index (BMI) in 
paramedic recruits (mean of 28.5 kg/m2), with a high pro-
portion of their subjects being overweight. In addition, one 
study reported that 19 % of paramedics smoke more than 
one cigarette per day (Koehoorn et al. 2011).

To date, no study has explored the cardiovascular 
risk profile of paramedics in relation to sex and years of 
employment. The aim of this study was to evaluate occu-
pational stress, BMI and tobacco consumption in male and 
female paramedics in relation to years of employment.

Methods

Participants

The study was conducted during the fall and winter of 2011 
among paramedics in the province of Quebec, Canada. 
Participants were recruited via an electronic mailing list 
and word of mouth. Male and female active workers (at 
least 20  h/week) aged 18  years and older were included 
in this study. In the province of Quebec, the paramedic 
population totals approximately 4,650 workers, including 
23.4 % females (Service Canada 2013). A sample of 300 

respondents was sought. The final sample included 295 
paramedics. Ethical approval for the study was obtained 
from the institutional ethics committee, and informed con-
sent was obtained from all participants.

Questionnaire

The self-report questionnaire consists of 44 items. Partici-
pants were instructed to complete the questionnaires inde-
pendently at home.

Age, sex, years of employment, number of cigarettes 
per day, body weight and height were extracted from the 
questionnaire. Subjects were grouped according to years 
of employment (<9, 10–19, and 20  years or more). BMI, 
defined as weight in kilograms divided by the square of the 
height in meters (kg/m2), was calculated. Subjects were 
considered overweight if their BMI was <25  kg/m2. Sub-
jects were considered to be current smokers if they reported 
smoking one or more cigarettes per day.

Occupational stress was evaluated with both the Job 
Content Questionnaire and the effort–reward imbalance 
model (Johnson et  al. 1989; Karasek 1985; Karasek and 
Theorell 1990; Niedhammer et  al. 2000; Siegrist 1996). 
The Job Content Questionnaire contains measures of 
psychological demand, decision latitude and social sup-
port. Questions regarding psychological demand refer to 
the quantity of work, intellectual requirements and time 
constraints. Psychological demand scores range between 
−6 and 21; scores <7 correspond to a high psychological 
demand (Vézina et  al. 2011). Questions regarding deci-
sion latitude evaluate opportunities to make decisions, be 
creative, and use and develop one’s abilities at work. Deci-
sion latitude scores range between 24 and 96; scores lower 
than 72 correspond to low decision latitude (Vézina et al. 
2011). Questions on social support evaluate both peer and 
hierarchical support. Social support is considered to moder-
ate tensions at work (Johnson et al. 1989). Social support 
scores range between 11 and 44; scores lower than 34 cor-
respond to a low social support (Vézina et  al. 2011). The 
high-job-strain group was defined as reflecting a combina-
tion of high psychological demand and low decision lati-
tude, and the iso-strain group was defined as individuals 
with high psychological demand, low decision latitude and 
low social support (Aboa-Éboulé et al. 2007; Collins et al. 
2005).

The effort–reward imbalance model was used to meas-
ure imbalance between effort at work and reward (Siegrist 
1996). Effort refers to the psychological and physical con-
straints and behaviors associated with excessive involve-
ment in work. Reward refers to salary, esteem and control 
over professional status (i.e., opportunities for promotion, 
job security). When the effort–reward ratio is <1, an imbal-
ance between effort and reward exists. If this ratio is <1, 
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effort and reward are considered balanced and the risk to 
the worker’s physical and mental health is reduced (Aboa-
Éboulé et al. 2011; Bourbonnais et al. 2007; Park 2009).

Statistical analyses

A descriptive approach was used to determining the prev-
alence of indicators of occupational stress (high strain or 
high iso-strain or effort–reward imbalance), overweight 
(BMI ≥  25  kg/m2) and tobacco consumption (cigarettes/
day ≥ 1) in paramedics.

A multivariate analysis of variance (ANOVA), includ-
ing sex and years of employment as between factors, was 
performed to identify mean differences for each of the 
dependent variables. Confidence interval (CI) estimation 
of the population proportion was calculated using a 95 % 
confidence level (score method with continuity correc-
tion). These proportions were then compared for sex and 
years of employment (Chi-square test). Computations 
were performed using Statistica version 7.0 (Statsoft Inc., 
Tulsa, OK). Statistical significance was set at p < .05. Each 
indicator of occupational stress was also compared to the 
median score for the Quebec population as reported in the 
EQCOTESST (Vézina et al. 2011).

Results

Of the 295 paramedics (26.4  % of whom were female) 
who responded to the questionnaire, none had missing data 
and all subjects were included in the statistical analysis. 
The mean age of participants was 35.8 ±  0.6  years. The 
mean BMI (with standard deviation), stratified by years 
of employment and sex, is reported in Table 1. Both BMI 
and number of cigarettes per day differed significantly with 
years of employment (p < .05). Paramedics with <10 years 
of experience had lower BMIs and smoked fewer cigarettes 
per day. Female paramedics had lower BMIs than male 
paramedics (24.6 vs. 28.7 kg/m2; p < .05). Similarly, male 
paramedics were more likely to be overweight than female 
paramedics after 10 years in employment (p < .001; Fig. 1). 
Overall, 37.1 % of females (95 % CI 26.7–48.9) and 78.8 % 
of males (95 % CI 72.6–83.9) reported a BMI < 25 kg/m2 
(p < .001). Also, 16.7 % of females (95 % CI 9.5–27.2) and 
14.3  % of males (95  % CI 10.0–19.8) reported smoking 
at least one cigarette per day in all years of employment 
groups (p = .61; Fig. 1).

No difference between male and female paramedics was 
found in mean values of occupational stress indicators nor 
was there any difference based on years of employment 
(p >  .05). Among male paramedics, those with <10 years 

Table 1   Reported age, body mass index (BMI) and number of ciga-
rettes per day among paramedics

* Analysis of variance showed a significant difference for male versus 
female, p <  .05; §  indicates that the 0–9 years of employment group 
is significantly different than the other groups (p  <  .05); ‡  indicates 
a significant difference between all years of employment groups 
(p < .05)

Females Males All

0–9 years

 n (%) 64 (82 %) 112 (51.8 %) 176 (59.6 %)

 Age 29.3 ± 0.9 29.4 ± 0.6 29.4 ± 0.5‡

 Mean BMI (kg/m2) 24.5 ± 0.7 28.1 ± 0.5* 26.0 ± 0.4§

 Cigarettes per day 0.7 ± 0.3 1.5 ± 0.5 1.2 ± 0.3§

10–19 years

 n (%) 10 (12.8 %) 42 (19.4 %) 52 (17.6 %)

 Age 36.3 ± 1.4 39.7 ± 1.12 39.1 ± 0.9‡

 Mean BMI (kg/m2) 26.9 ± 1.6 29.9 ± 0.9* 29.3 ± 0.8

 Cigarettes per day 3.7 ± 1.8 2.5 ± 1.4 2.7 ± 1.2

>20 years

 n (%) 4 (5.1 %) 62 (29 %) 66 (22.3 %)

 Age 46.2 ± 2.2 50.4 ± 0.7 50.1 ± 0.6‡

 Mean BMI (kg/m2) 22.3 ± 0.3 30.3 ± 0.6* 29.8 ± 4.9

 Cigarettes per day 0.2 ± 0.2 3.4 ± 0.8 3.2 ± 0.6
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Fig. 1   Percentage of paramedics with BMI ≥ 25 kg/m2 (a) and daily 
smokers (b) according to gender and experience categories
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of experience were less likely to report job strain and 
iso-strain (p  <  .05; Fig.  2). No such difference based on 
years of employment was observed in female paramedics 
(p > .05).

For male and female paramedics, the prevalence of job 
strain, iso-strain and effort–reward imbalance is high: 
90.8 % of males (95 % CI 85.9–94.1) and 87.2 % of females 
(95 % CI 77.2–93.3) (p =  .51; Fig.  2). The prevalence of 
all three occupational stress indicators in male paramedics 
is higher than in the general population of Quebec (Table 2). 
For female paramedics, only effort–reward imbalance is 
higher than in the general population of Quebec.

The prevalence of one or more self-reported cardiovas-
cular risk factors was higher in male paramedics than in 
female paramedics (p  <  .01; Fig.  3a). Across all years of 
experience categories, 98.4 % (95 % CI 95.7–99.6) of male 
and 88.6  % (95  % CI 79.0–94.5) of female paramedics 
reported one or more cardiovascular risk factors. The dif-
ference in prevalence between male and female paramed-
ics was still observed when the effort–reward imbalance 
variable was excluded from the analysis [83.8  % (95  % 
CI 78.9–88.7) vs. 55.1 % (95 % CI 44.1–66.1); p <  .001; 
Fig. 3b]. Moreover, 12.0 % of male (95 % CI 8.1–17.2) and 
7.7 % of female paramedics (95 % CI 3.1–16.6) reported at 
least three cardiovascular risk factors (p = .17). No signifi-
cant difference was observed between groups with different 
levels of experience (p = .17).

Discussion

This study examined the prevalence of cardiovascular 
risk factors in paramedics. More than 88  % of paramedics 
reported at least one cardiovascular risk factor; males were 
more likely to do so than females. The results also demon-
strated that the prevalence of occupational stress and smok-
ing was similar in male and female paramedics, but a higher 
rate of overweight was observed in male paramedics. As well, 
cardiovascular risk factors among paramedics increased with 
years of experience, mainly due to the increase in the preva-
lence of overweight and occupational stress. These results are 
alarming because, despite a number of public health meas-
ures, many paramedics appear to be continuing their high-risk 
lifestyle. In addition, the nature of their job may expose them 
to the complications of cardiovascular disease (Barrett et al. 
2000; Hegg-Deloye et al. 2014a; Koehoorn et al. 2011).

Body mass index

This study demonstrated a higher prevalence of overweight 
in both male and female paramedics than in the general 
population (World Health Organization 2013). In 2013, an 
estimated 40 % of males and 26 % of females in Canada 
were overweight, which is an important risk factor for dia-
betes, hypertension and cardiovascular disease (Bonnet and 
Laville 2005; Cornier et al. 2011). These results are similar 
to those obtained in previous studies showing a particularly 
high prevalence of overweight (>50 %) in male paramed-
ics (Gerace and George 1996; Tsismenakis et  al. 2009). 
The prevalence of overweight in female paramedics is 
lower than in male paramedics. This sex difference could 
be due to attitudinal and behavioral differences toward 
weight and weight control. Studies have revealed that many 
women believe that overweight is both portrayed and per-
ceived as “unattractive”; women feel increasing pressure 
to be slim and recognize the negative stereotyping of fat-
ness (Craig and Caterson 1990; Shoneye et al. 2011). This 
could be particularly true of female paramedics considering 
that their employment includes physically demanding tasks 
and they must constantly adapt to the physical and mental 
challenges of the job because every day at work is differ-
ent and unpredictable (Corbeil and Prairie 2012). Further 
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Table 2   Prevalence (95 % CI) of indicators of occupational stress in paramedics and in the general population of Quebec [data extracted from 
the EQCOTESST (Vézina et al. 2011)]

* Indicates that the prevalence in the paramedics group is significantly different than in the general population of Quebec

Variables Females EQCOTESST (females) Males EQCOTESST (males)

High job strain 16.7 (8.4–25.0) 19.6 21.7* (16.2–27.2) 15.3

Iso-strain 14.1 (6.4–21.8) 14.3 18.0* (12.9–23.1) 11.3

Effort–reward imbalance (>1) 87.2* (79.8–94.6) 27.7 89.9* (85.9–93.9) 21.8
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studies are needed to confirm these hypotheses (Bellisle 
et al. 2004; Provencher et al. 2003).

The high prevalence of overweight among both male and 
female paramedics may also mean that they experience the 
impact of acute and chronic stress in similar ways. Acute 
and chronic stress may either inhibit or increase hunger, 
thus affecting regular meal timing and regulation of body 
weight (Arial et al. 2009; Foss and Dyrstad 2011; Jakubow-
icz et al. 2011; Selye 1978). Disinhibition eating behavior, 
defined as the tendency to overeat in response to a stimu-
lus (e.g., occupational stress), is strongly associated with 
weight gain over time and with obesity in adult life (Hays 
et al. 2002; Hays and Roberts 2008). Moreover, our recent 
study showed that disinhibition was positively associated 
with the level of obesity in paramedics (Hegg-Deloye et al. 
2014c). Excess body weight could have significant impli-
cations for the health of paramedics and compromise their 
own safety, as well as that of their colleagues and the com-
munity (Tsismenakis et al. 2009).

Daily smoking and tobacco use

The prevalence of smoking in the current study was sim-
ilar to that in the general population (Bernier and Hamel 

2006; World Heart Federation 2011). Smoking indirectly 
increases the risk of cardiovascular disease or coronary 
events by two to four times, secondary to increased rates of 
atherosclerosis, dyslipidemia, diabetes and arterial hyper-
tension (Bazzano et al. 2003). Tobacco use could be a cop-
ing mechanism that paramedics adopt to mitigate stress 
(Heikkilä et al. 2012; Kouvonen et al. 2005). Higher rates 
of tobacco consumption (+3 cigarettes/week) have been 
reported in current smokers who experience occupational 
stress than in those who do not (Heikkilä et al. 2012). Para-
medics with more than 10 years of experience smoked more 
cigarettes per day, but the prevalence of daily smokers who 
smoked at least one cigarette per day did not differ between 
the various years of employment groups. It is possible that 
occupational stress among paramedics may explain, at least 
in part, the increase in the number of cigarettes smoked, 
but it would not appear to be linked with the appearance of 
new smokers among older paramedics. No differences were 
observed between men and women in this study. These 
results suggest that occupational stress has a similar effect 
on tobacco use in male and female paramedics.

Occupational stress

In the paramedic population, the prevalence of job strain, 
iso-strain and effort–reward imbalance is higher than in the 
general population of Quebec (Aboa-Éboulé et  al. 2011). 
These results are in accordance with other studies of par-
amedics that report poor mental health, high stress levels 
before interventions, high risk of post-traumatic stress 
and overinvestment (Arial and Benoît 2011; Backé et  al. 
2009; Bennett et al. 2004). It has been shown that chronic 
job strain is associated with recurrent coronary events, and 
high effort–reward imbalance scores have been reported in 
both males and females with a history of myocardial infarc-
tion (Aboa-Éboulé et  al. 2007, 2011). The occupational 
stressors observed in our study may increase cardiovascu-
lar risk in paramedics. In accordance with Selye’s (1978) 
theory, occupational stress may progressively lead to over-
activity of the autonomic nervous system, resulting in a 
variety of maladaptive outcomes such as the development 
of mental health impairments, cardiovascular diseases, 
metabolic syndrome and obesity (Backé et al. 2009; Sluiter 
et al. 2003).

The increase in the prevalence of job strain beyond 
10  years of employment seems to be mainly caused by 
high psychological demands (Hegg-Deloye et  al. 2014b). 
It is possible that physical deconditioning associated with 
age and sedentary behavior, ultimately paired with physi-
cal, sensory and cognitive regressions due to normal aging, 
may affect paramedics’ perception of their workload.

The increase in the prevalence of the iso-strain after 
10 years of employment is mainly due to the lack of social 
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support of the hierarchy (Hegg-Deloye et  al. 2014b). The 
literature confirms the crucial role of support for the health 
of workers since it acts as an important moderator in the 
onset of work-related health problems. The presence of 
social support to ensure dialogue and exchanges among 
workers and between workers and management increases 
the possibility of relieving tensions at work at the time they 
happen (Johnson et al. 1989). Lack of time and space for 
discussion represents a predisposing factor for a lack of 
social support. Sometimes, the subject is “taboo” in the 
sense that individuals will not risk communicating their 
emotions and feelings in order to avoid looking weak or 
unsuitable for the job. At other times, it is difficult to obtain 
social support because the colleague applied to is also in 
emotional overload (Bourbonnais et al. 2011).

Sex differences

To our knowledge, the present study is the first to evalu-
ate cardiovascular risk factors in female paramedics. Our 
results showed that, over time, fewer female than male par-
amedics self-reported one or more cardiovascular risk fac-
tors. From a historical perspective, it is not surprising that 
the workforce has been male dominated. In recent decades, 
some progress has been made in the recruitment process, 
allowing for equal opportunity employment. According to 
census data (Service Canada 2013), women held more than 
23 % of the jobs in this occupation in 2006, a percentage 
that had increased significantly since 1991 (16 %). It is pos-
sible that the stressors experienced by the first women to 
enter the workforce were different than those experienced 
by more recent female recruits. Moreover, many paramed-
ics of both sexes leave their jobs to seek less demanding 
careers as they grow older (Ohman et  al. 2002; Rodgers 
1998; Sterud et  al. 2006). It is possible that female para-
medics are more prone to early retirement because of the 
physical and psychological demands of the job and the high 
risk of occupational injuries.

Individual and organizational strategies

Several individual strategies exist to reduce body weight, 
tobacco consumption and stress such as diet, exercise, 
muscle relaxation and meditation. However, each of these 
strategies depends on individual volition and persistence to 
achieve success. Moreover, individual actions may provide 
only temporary relief if work represents the source of the 
problem. Thus, organizational interventions can address 
the roots of the stress process (Denissen 2000). With regard 
to the Job Content Questionnaire and the effort–reward 
imbalance model, organizational interventions could focus 
on social support, psychological demands, decision lati-
tude and effort versus reward. However, the nature of the 

intervention must be specific and depends on the target 
group and its organizational requirements.

Many empirical studies have found evidence of the 
effect of psychosocial constraints at work on physical 
and emotional health outcomes including cardiovascu-
lar disease, depression and burnout (Stansfeld and Candy 
2006; Van der Doef and Maes 1999). With respect to car-
diovascular risk factors, several studies have reported an 
unexpected positive impact on employees’ sleeping prob-
lems and systolic blood pressure after organizational 
interventions were implemented (Bourbonnais et  al. 
2011; Guimont et  al. 2006). For example, 3  years after 
the implementation of an intervention to reduce adverse 
psychosocial work factors (psychological demands, deci-
sion latitude, social support and effort–reward imbal-
ance), positive effects on the health status of workers 
receiving the intervention were observed, while the con-
trol group’s health deteriorated (Bourbonnais et al. 2011). 
As well, Guimont et  al. (2006) found that systolic blood 
pressure decreased in white-collar male and female work-
ers with low job strain. These positive effects were prob-
ably observed because the underlying stress process was 
removed by the organizational interventions; however, 
stress factors may still be present when individual strate-
gies are applied (Denissen 2000). This emphasizes the 
importance of focusing on organizational intervention in 
addition to interventions at the level of the individual.

Limitations

The present study has a number of limitations that should 
be addressed. The questionnaire was self-administered, and 
therefore the results are subject to participants’ self-aware-
ness. It is also possible that BMI values and tobacco con-
sumption rates were underestimated (Shields et  al. 2011). 
The number of female participants in each work experience 
category was relatively low, and this may have limited the 
statistical power. However, to our knowledge, this is the 
first study reporting on cardiovascular risk factors in female 
paramedics. In addition, this study is prone to volunteer 
bias. It is possible that unfit or inactive paramedics, who 
may have refused to participate, would exhibit a higher 
BMI, higher tobacco consumption and more occupational 
stress. If this were the case, then an even higher percent-
age of paramedics would be at great risk of cardiovascular 
disease. Shiftwork and long shifts are frequent components 
of paramedic work schedules. The workers’ history and 
level of exposure to shift work were not evaluated in this 
study. Given their known relationship with cardiovascular 
risk factors and other health problems (Esquirol et al. 2011; 
Ntawuruhunga et al. 2008), these factors would be relevant 
to investigate in more detail in this population; the current 
work schedule alone does not account for all risk.
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Conclusion and perspectives

The results of this study are alarming, especially consider-
ing that similar observations were made 16 years ago (Ger-
ace and George 1996); they suggest that no action has been 
taken to reduce cardiovascular risk in paramedics. Further-
more, each individual factor explored in this study rep-
resents a risk factor for cardiovascular disease. The main 
findings suggested that most paramedics present one or 
more of these factors at some point during their career. To 
reduce the high risk of cardiovascular disease in paramed-
ics, two complementary approaches are necessary—indeed, 
urgently required. First, organizational strategies should 
address occupational stressors; second, individual preven-
tion strategies should aim at increasing paramedics’ aware-
ness of the risks associated with obesity, tobacco use and 
psychological stress.
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