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Abstract

Background: Recent studies reported high body mass index values in paramedic, with a high percentage of
workers being considered overweight or obese. However, little evidence exists regarding which factors explained
weight gain over time in paramedics.

Objective: This study evaluated whether occupational stress, tobacco consumption, sleeping problems or
emotional food disinhibition were associated with weight gain over time in paramedics compared to a control group.

Method: A retrospective study was performed. The study consisted in a self-report questionnaire composed of 84
questions related to sleeping problems, emotional food disinhibition, tobacco consumption and occupational stress.
Occupational stress was evaluated through lack of social support and effort-reward imbalance. A repeated
measures regression model was used to explore relationships between body mass index (BMI) and characteristics
related to employment.

Results: Questionnaires from 283 controls and 295 paramedics were analyzed. Paramedics, but not controls,
gained BMI over the period of employment, as shown by a significant interaction between Time and Occupation
(F(2, 568)=6.28; p=.002). Men were more likely to gain BMI over the period of employment (F(1,568)=42.95; p<.
0001). Among all covariates tested, tobacco consumption (F(1,568)=5.68; p=.02), supervisor support
(F(1,568)=5.25; p=.02) and emotional disinhibition of eating (F(3,568)=7.51; p<.0001) had a significant effect on BMI
for both groups.

Conclusion: Paramedics experienced a greater increase in BMI over their years of employment than controls,
often leading to obesity. These findings suggest that both work environment and organizational factors influence
weight gain among paramedics and other workers.

.
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caused by psychosocial conditions such as high job strain (i.e., high
psychological demands and low decision latitude), which has been
identified as a risk factor for higher body mass index (BMI) [2]. Lack
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Introduction of social support and effort-reward imbalance have also been proposed
to contribute to weight gain; however, no consistent evidence has been
reported [6,7]. Stressful working conditions (i.e., time pressure) can

Background b [6.7] & ( P )

influence food choices, eating patterns, tobacco consumption and

The prevalence of obesity is constantly growing, leading to an
increase in the prevalence of obesity-related work disabilities [1].
Several factors are known to contribute to overweight or obesity,
including factors related to eating behavior (e.g., dietary restraint and
disinhibition), psychological factors, occupational stress, working
conditions (e.g., long working hours and physically demanding jobs),
sociocultural factors and sleeping problems [2,3]. Disinhibition eating
behavior, defined as the tendency to overeat in response to a stimulus
(e.g., occupational stress) [4], is strongly associated with weight gain
over time and with obesity in adult life [5]. Occupational stress is

result in low levels of leisure-time physical activity [2,8]. In particular,
emotional eaters who consume food when they are under stress
consume more sweet and fatty foods or sugary drinks than unstressed
and non-emotional eaters [9,10]. In addition, acute psychological
stress has been associated with eating in the absence of hunger,
especially in vulnerable individuals who display disinhibited eating
behavior and sensitivity to chronic stress [11].

Paramedics constitute a group of workers who are required to
rescue people as quickly and efficiently as possible. To achieve this
goal, paramedics may put their own lives at risk. Their everyday
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occupational stress is characterized by organizational and psychosocial
challenges that may represent stressors. These organizational
challenges include, for example, workload, shift work, pressure to
achieve rapid response times, economic efficiency and variable waiting
periods between calls [12]. Moreover, their mealtimes depend on their
workload and vary depending on the number of calls in a day and their
timing [12]. In accordance with Selye’s theory [13], persistent
exposure to stressors may progressively lead to maladaptive outcomes
such as the development of mental health impairments, metabolic
syndrome, obesity and cardiovascular disease [14].

A recent study reported high BMI values in paramedic recruits and
office workers, with a high percentage of workers being considered
overweight or obese [15,16]. Another study reported high perceived
stress, lack of leisure time and increased prevalence of obesity among
pre-hospital emergency professionals [17]. Further, several studies
have reported that a high percentage of paramedics — 62% in Sweden,
100% in the USA and 93% in Germany - experienced acute stress
during their shifts, especially in situations involving management of
their own emotions [18-21]. The overall prevalence of post-traumatic
stress disorder in emergency ambulance personnel is higher than in
the general population (20% versus 5%) [22,23]. Among office
workers, it has been suggested that chronic work stress predicts
general and central obesity [16]. To our knowledge, no study has
established an association between work-related factors and weight
gain among paramedics, if any.

The aim of this study was therefore to assess whether work-related
occupational stress, tobacco consumption, dietary behavior at work
and sleeping problems are associated with increased BMI among
paramedics in comparison with a control group of general workers.

Subjects and Methods

Subject

A retrospective study was conducted during the fall and winter of
2011 among paramedics and a control group in the province of
Quebec. Participants were recruited via an electronic mailing list and
word of mouth. All paramedics and control group individuals were
required to work at least 20 h/week and they were over 18 years old.
The control group represented the general population, including office
workers, university staff, self-employed people, marketers, salespeople
and research center staff. In the province of Quebec, the paramedic
population totals approximately 3000 workers. Three hundred
respondents were desired in each group. The final sample included 283
controls and 295 paramedics. Ethical approval for the study was
obtained from the institutional ethics committee and informed
consent was obtained from all participants.

Method

The study consisted in a self-report questionnaire composed of 84
items. The first portion of the questionnaire contained 18 items that
identified age, height, body weight, during the first year in
employment and current age, current height, current body weight,
current tobacco consumption and current date. The body mass index
was calculated for the first year in employment and for the current
date. Body mass index (BMI), defined as weight in kilograms divided
by the square of the height in meters (kg/m?). Subjects were
considered overweight when the BMI was greater than 25 kg/m?.

Sleeping problems were evaluated using the Pittsburgh Sleep
Quality Index [24]. This questionnaire is designed to assess sleep
quality across seven dimensions: subjective sleep quality (representing
the overall quality of sleep), sleep latency (amount of time taken to fall
asleep), sleep duration (number of hours of actual sleep per night),
habitual sleep efficiency (number of hours of sleep divided by number
of hours spent in bed), daytime dysfunction (trouble staying awake or
decreased energy during the day), sleep medication and sleep
disturbance (trouble during sleep). In this study, we excluded two
dimensions (sleep medication and sleep disturbance), as they are
typically evaluated by the participant’s spouse. Participants indicated
their usual bedtime, how long it usually takes them to fall asleep, their
usual waking time and the usual hours of sleep obtained per night.
They answered questions on a 4-point Likert-type scale (0=not during
the past month, 3=three or more times a week). The Pittsburgh Sleep
Quality Index has internal consistency and a reliability coefficient
(Cronbach’s alpha) of 0.83 for its seven components. A global score of
more than 3 out of 15 indicated sleeping problems associated with
health consequences [24].

Organizational and psychosocial factors at work were evaluated
with the French version of the Job Content Questionnaire and effort-
reward model [25-27]. The Job Content Questionnaire measures
psychological demands and decision latitude. Psychological demands
refer to the quantity of work, intellectual requirements, and time
constraints. Participants with a combination of high psychological
demands and low job decision latitude composed the high-job-strain
group. Social support evaluates support from co-workers and
supervisors, as social support is considered a moderator of tensions
felt at work [26]. The Job Content Questionnaire has internal
consistency and a reliability coefficient (Cronbach’s alpha) of 0.65. The
effort-reward model was used to measure the imbalance between
efforts at work and rewards [27]. Effort refers to the psychological and
physical constraints at work and also to behaviors associated with
excessive involvement in work. Reward refers to salary, esteem and
control over the participant’s own professional status (e.g.,
opportunities for promotion, job security). For each question, there
are four levels to choose from, ranging from strongly disagree to
strongly agree. A ratio of greater than 1 indicated an imbalance
between effort and reward, which is harmful to health [27]. The effort-
reward model has internal consistency and a reliability (Cronbach’s
alpha) of 0.75 for effort dimensions and 0.86 for reward. Disinhibition
and hunger were evaluated with the Eating Inventory Three Factor
Eating Questionnaire (TFEQ), also known as the [28,29]. Disinhibition
(habitual, emotional and situational disinhibition) reflects loss of
control over eating in response to the presence of palatable food or
other disinhibiting stimuli, such as emotional distress. Hunger refers
to the appetite for a meal induced by internal and external loci [28,29].
Responses are scored as 0 or 1 and summed. Higher scores on the
respective scales are indicative of disinhibited eating and
predisposition to hunger [28]. The TFEQ has internal consistency and
a reliability coefficient (Cronbach’s alpha) of 0.91 for disinhibition and
0.85 for hunger [28]. Eating habits were also evaluated with the
following question: “What do you eat most often for lunch when you
are working?” Participants were asked to select one of three possible
responses: homemade meal, meal at a restaurant, or food delivery or
pickup from a local restaurant.

Statistical analyses

Of the 295 paramedics and 283 controls who responded, none had
missing data and all subjects were included in the statistical analysis.
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For each part of the questionnaire, a coding system was used to
generate specific scores for each item and a percentage for each item
was calculated. Then, a repeated measures regression model based on a
mixed model approach was used to explore the relationships between
BMI (first year of employment, date of maximum BMI, and current
date), occupational categories, sleeping problems, psychological
demand, decision latitude, social support, effort-reward imbalance,
emotional food disinhibition, restaurant meals and hunger (Proc
MIXED, SAS software, SAS Institute Inc., Cary, NC) [30]. A first
model was constructed using occupation, age, gender, time at current
job and possible interactions with other workers to create the
adjustment model. Then each additional occupation-by-covariate
interaction was individually added to the adjustment model and tested
at a 20% alpha level to eliminate truly unremarkable interactions.
Finally, a backward selection procedure was used to select a final
model from the full model that included the adjustment model, each
covariate and all interactions identified in the second step. Exclusion
from the one-way ANOVA and model was at the 5% level.

Results

Characteristics of study subjects

Two hundred and eighty three questionnaires from the control
group including 73% women and 27% men, and 295 from the
paramedics, including 26.4% women and 73.6% men, were analyzed.
The control group was a group of office and other workers with a
standard day shift and no time pressure (Table 1). At the beginning of
employment, the mean BMI was 26.1 + 4.8 (+ standard deviation) for
the paramedics and 23.7 + 4.5 kg/m? for the control group (Table 2).
In 2011, the BMI for each group was 28.0 + 5.6 and 26.6 + 4.3 kg/m?,
respectively. The percentages of workers in each profession with
sleeping problems, organizational and psychosocial contributors,
tobacco use, disinhibited eating, predisposition to hunger, and
frequent consumption of restaurant meals are presented in Table 3.

Percent by employment type Age BMI

(%) Mean (95% Cl) Mean (95% ClI)
University employees 33 35.9 (33.3-38.4) 24.7 (23.9-25.6)
Government employees 18 32.2(29.3-35.1) 24.4 (23.0-25.8)
Sales people 15 28.6 (26.0-31.5) 25.1(23.6-26.6)
Research center staff 8 26.6 (23.6-29.5) 25.8 (23.7-27.9)
Others 7 31.5(23.9-38.2) 24.8 (23.3-26.5)
Bank employees 6 39.7 (33.2-46.2) 25.3 (23.6-27.0)
Hospital employees 6 28.7 (24.6-32.8) 24.7 (22.7-26.7)
Servers 4 27.9 (21.2-34.6) 24.0 (21.9-26.0)
Self-employed 3 41.6 (27.9-55.3) 25.4 (21.3-29.5)

BMI: Body mass index (kg/m?)

Table 1: Control group composition (n=283)

Variables Control group Paramedics
1st year of | Max — 1st year Current — 1st year | 1st year of | Max — 1st year Current — 1st year
employment employment
Age 25.8 (24.8 —26.8) - - 24.2 (23.6-25.0) - -
Body mass index (kg/m?) 23.7 (23.2-24.2) 2.7 (2.3-3.1) .9 (.6-1.3) 26.1 (25.5-26.6) 3.8(3.4-4.2) 1.9 (1.5-2.3)
Years of employment - 2.6 (1.5-3.5) 6.9 (6.1-7.7) - 7.3(6.3-8.2) 11.6 (10.6-12.5)
Values: mean (95% confidence interval). Max: maximum body mass index.
Table 2: Descriptive statistics: Age, BMI and years of employment for paramedics and controls
Control group Paramedics P value
Daily smokers 7 (4-10) 15 (10-19) 0.001
High psychological demand 54 (48-60) 62 (56-68) 0.091
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Low decision latitude 34 (28-40) 34 (29-39) 0.851
Low supervisor support 21 (16-26) 53 (47-59) <.001
Low co-worker support 20 (15-25) 31 (26-36) 0.003
Effort-reward imbalance 38 (32-44) 89 (85-93) <.001
Sleeping problem 78 (73-83) 84 (80-88) 0.066
High disinhibition 16 (12-20) 8 (5-11) 0.001
Predisposition to hunger (internal) 22 (17-27) 31 (26-36) 0.12
Predisposition to hunger (external) 16 (12-20) 19 (14-24) 0.456
Restaurant meals 13 (9-17) 30 (25-35) <.001
P-value obtained from the Z-test (p-values adjusted with Bonferroni method) used to compare proportions between the two independent groups. Daily smokers = 1
cigarette/day; High psychological demand score >7; High decision latitude score 272; High hierarchical support score >15; High peer support score >18; Effort-reward
imbalance ratio >1; Sleeping problem score = 3; High disinhibition (disinhibited eating >2); Predisposition to hunger (internal or external) >3; Restaurant meals include
meals at a restaurant, food delivery or pickup from local restaurants.

Table 3: Percentages with 95% confidence interval of controls and paramedics with tobacco consumption, occupational stress indicators, sleeping

problems and dietary behavior

Main results

A significant interaction between Time and Occupation was found
(F(2, 568)=6.28; p=.002; Table 4). On average, the paramedics had a
higher BMI at each time point than the controls and reached a higher
maximum weight (ps<.04). Paramedics had a higher BMI currently
than when they were hired for their job (p<.0001). No such significant
increase was observed for controls (p=.08). No other interaction was
found between occupation and covariates.

Men were more likely to gain BMI over the period of employment
(F(1,568)=42.95; p<.0001). The final model showed also that tobacco
consumption (F(1,568)=5.68; p=.02), social support from supervisors
(F(1,568)=5.25; p=.02) and emotional disinhibition of eating
(F(3,568)=7.51; p<.0001) had a significant effect on BMI. Workers
who smoked fewer cigarettes during the day had a lower risk of
gaining weight over the period of their employment. As for supervisor
support and emotional eating, workers with higher supervisor support
and lower emotional food disinhibition had a lower risk of weight gain
over the period of employment (Figure 1). Workers who had the habit
of eating homemade meals had an average BMI 1 point lower than
those who ate mainly restaurant meals. This difference is nearly
significant (F(2,568)=2.87; p=.06). Co-worker support, decision
latitude, effort/reward ratio, sleeping problems and predisposition to
hunger had no significant effect on BMI.

1 Significant difference between 1st year of employment and time of maximum
BMI (p < .0001); F Significant difference between 1st year of employment and
current date (p <.0001).

Table 4: Results of the significant interaction between occupation and
time: Least squares means for BMI

29 P<.0001

jL

" P02 P<.01

27

26

23

Body mass index (kg/m?)

2

1 2 3 4

Emotional desinhibition food score

Figure 1: Effect of emotional disinhibition of eating score on body
mass index over time for the overall population, values (least
squares mean + standard error). Higher scores on the scale are
indicative of more disinhibited eating.

Discussion

This study identified a greater association between occupational
stress and dietary behavior at work, with an increase in BMI over the
term of their employment among paramedics in the province of
Quebec in comparison with a control group of general workers.
Paramedics experienced a greater increase in BMI over their years of
employment than controls, often leading to obesity. The increase in
BMI during employment, more prevalent in men, was associated with
higher tobacco consumption, high emotional food disinhibition and
low supervisor support at work in both groups.

Time Controls Paramedics P-value
BMI Standard | BMI Standard | Controls vs.
estimate | error estimate | error Paramedics
1st year of| 25.72 0.4 26.62 0.39 0.04
employment
Maximum BMI | 27.47t 0.42 29.31t 0.4 <.001
Current date 26.09 0.39 27.71% 0.38 <.001
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In this study, tobacco consumption was associated with an increase
in BMI over time. Both controls and paramedics reported several
occupational and psychosocial factors at work, including high
psychological demand and effort-reward imbalance, which may be
representative of occupational stress [31,32]. Occupational stress may
lead to higher tobacco consumption and maladaptive changes in
eating behavior, with a preference for sweet and fatty foods or sugary
drinks [10,33]. It has been reported that smokers are more likely than
non-smokers to report work-related stress [8]. As well, tobacco
consumption is a risk factor for abdominal obesity, glucose intolerance
and insulin resistance when smokers consume high levels of dietary fat
[34]. This may help explain the positive association that was observed
between tobacco consumption and BMI and suggest that occupational
stress has a negative impact on individual eating behavior.

In this study, 53% of controls and 33% of paramedics showed a low
to high degree of emotional food disinhibition. Although the
percentage of paramedics with low to high emotional food
disinhibition was lower than in the control group, the final model
showed a positive association between disinhibited eating and higher
BMI in both groups. Emotional distress and disinhibited eating result
in an increase in body weight in children, adolescents and adults
[35,36]. Emotional food disinhibition reflects a tendency towards
overeating, for example in response to a negative stressor [29]. It has
been reported that paramedics are exposed to stressful events in the
line of duty and elevated cortisol levels have been observed in on-duty
compared to off-duty paramedics [37]. High cortisol levels have been
claimed to lead to insulin and glucagon dysregulation, which in turn
promotes an increase in body weight [38]. In addition, Torres and
Nowson [39] reported that chronic stress seems to be associated with a
greater preference for sugary and fatty foods. In the case of
paramedics, work that involves unpredictable emergency call-outs and
variable waiting periods between calls is associated with irregular meal
timing [12], which influences satiety and thus the propensity for
weight gain [40]. This study revealed a trend towards an influence of
meal type (i.e., home-cooked vs. meal from restaurant) on BMI in both
groups. Independent, small- and large-chain restaurants have been
criticized for contributing to the obesity epidemic by providing meals
with excess dietary energy, in other words, more energy than is
required for weight maintenance [41,42]. Meal energy data was not
collected in this study, limiting the capacity to establish a clear
relationship between meal type and weight gain during years of
employment. Eating habits at work and their consequences for health
should be further investigated. Efforts should be made to improve
workers’ ability to make informed choices about their diet by
analyzing the dietary energy content provided by restaurant meals vs.
homemade meals.

In addition, the results of this study showed an inverse association
between BMI and supervisor support at work in both groups. In the
control group and among paramedics, over 50% of respondents
reported high psychological demand and 34% reported low decision
latitude; however, no association was observed between job strain and
increases in BMI over time. These results are in accordance with
several studies that found no significant associations between job
strain and BMI [16]. In their literature review, Brunner et al. [16]
found that only 3 out of 13 studies reported an association between job
strain and BMI. Also, Karasek and Theorell [31] postulated that active
jobs (high psychological demand and high decision latitude) permitted
workers to adequately control their work and health. In the same
model, Johnson et al. [26] included social support as a moderating
dimension enabling workers to alleviate strain. Therefore, workers

without adequate supervisor and co-worker support are more likely to
develop negative health outcomes [26]. It has been suggested that
eating disorders may be related to inadequate social support [43].
Recently, Raspopow et al. [44] showed that inadequate social
interactions were associated with emotional eating. Our results
showing an association between increased BMI and low supervisor
support corroborate this hypothesis.

Finally, there was no association between sleeping problems and
increases in BMI. This result is surprising and it is possible that this
questionnaire was unsuitable as it evaluated subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, and daytime
dysfunction, but not the circadian misalignment that is caused by
working the night shift. In this study, both night and day shift workers
were included in the same sample, which may have introduced
confounds and may partially explain the absence of a positive
association between sleeping problems and BMI.

Limitations

The present study has a number of limitations. The questionnaire
was self-administered and sent by Internet and therefore the results
depend on the respondents’ accuracy and self-awareness. It is also
possible that BMI values and tobacco consumption were
underestimated [45]. This kind of study is prone to contain volunteer
bias. It is possible that unfit or inactive paramedics who exhibit a
higher BMI, higher tobacco consumption and occupational stress
factors may have refused to participate. A longitudinal study would be
a good means of complementing these results.

This study did not identify specific factors related to each
occupation that would explain the weight gain over the years of
employment. It is possible that the questionnaires used were not
sensitive enough to identify pathogenic characteristics specific to each
occupation. Further investigations are needed that may require
different measures, such as the characteristics of work settings, energy
intake/expenditure, physiological biomarkers related to energetic
metabolism, and stress/anxiety.

Conclusion

These findings suggest that both work environment and
organizational factors influence behavior among paramedics and a
control group of other workers. The influences are slightly different
since most controls showed higher emotional food disinhibition than
the paramedics, while most paramedics reported more occupational
and psychosocial stress factors as well as higher tobacco consumption.
Whatever the influence of the work environment on the individual
may be, attempts to prevent maladaptive eating behavior at work that
address both occupational and individual factors are warranted.
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