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harmful effect completely disappeared in case of high level 
of workplace social support (fully adjusted HR 0.40; 95 % 
CI 0.09–1.70). No interaction or buffering effect with job 
control was observed.
Conclusions  The results of our study suggest that sup-
portive relationships at work may be a useful resource for 
reducing the cardiovascular risk associated with physical 
work demands in men. Future studies are needed to con-
firm this moderating role of workplace social support and 
to unravel the underlying mechanisms.
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Introduction

Over the past decade, increasing evidence has shown that 
high physical work demands are likely to have an adverse 
impact on workers’ cardiovascular health (Krause 2010; 
Li et al. 2013). Findings from a large number of prospec-
tive cohort studies have indicated that strenuous occupa-
tional physical activities increase the risk for coronary heart 
disease (CHD) and mortality in men (Clays et  al. 2013; 
Holtermann et al. 2010, 2012a; Krause et al. 2015; Kristal-
Boneh et al. 2000). Evidence in women is generally more 
sparse and inconsistent, but a recent study showed that high 
physical activity at work was a risk factor for ischemic 
heart disease among Danish nurses (Allesøe et  al. 2015). 
Exposure to physically strenuous work is quite prevalent 
for considerable groups of workers, even in modern service 
economies (Holtermann et al. 2012b; Krause et al. 2007). 
Data from the latest European Working Conditions Survey 
demonstrate that many jobs in Europe still involve manual 
labor such as carrying heavy loads, and this proportion has 
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hardly changed over the last 20  years (Eurofound 2012). 
Moreover, exposure to posture-related physical risks 
remains prevalent in all sectors and is observed not only 
in manual workers but also in services and sales workers 
(Eurofound 2012). Currently available evidence thus high-
lights the need for taking preventive measures against pre-
mature cardiovascular morbidity and mortality in workers 
with high physical demands. It is particularly important to 
elucidate structural preventive measures at the collective 
workplace level for primary prevention of cardiovascular 
disease in this group (Krause et al. 2015).

From a theoretical perspective, the psychosocial work 
environment offers opportunities to counter the harm-
ful effects of physical work demands. Within the research 
area of psychosocial risk factors at the workplace, the Job-
Demand-Control-Support model is still one of the most 
widely used and influential theoretical frameworks (John-
son and Hall 1988; Karasek and Theorell 1990). The model 
captures both job content, mainly focusing on psychologi-
cal demands, alongside job control as a work organizational 
measure to meet the demands, and social support from 
supervisors and co-workers as a major contextual factor. 
Workplace social support and job control are theoretically 
conceptualized as potential effect modifiers, i.e., buffering 
factors. The buffer hypothesis of the Job-Demand-Control 
model postulates that job control may prevent job demands 
from increasing disease risk, while in the extended Job-
Demand-Control-Support model, the dimension of work-
place social support may moderate the harmful effect of 
job strain (Häusser et al. 2010). Applying this to the context 
of physical demands, job control may provide opportuni-
ties to organize manual tasks in a way that provides suf-
ficient recovery or rest breaks and therefore be less physi-
ologically strenuous on the worker. Likewise, support from 
supervisors and co-workers may provide a context in which 
the physically demanding tasks are well tailored to the indi-
vidual worker’s physical fitness, which is shown to be of 
importance for its risk on CHD (Clays et al. 2014; Holter-
mann et  al. 2010; Krause et  al. 2015). Otherwise, work-
place social support may more directly modify the physi-
ological reactions to physical work demands (Gruenewald 
and Seeman 2010). However, empirical assessment of the 
potential buffering effect of job control and social support 
in the relation between physical work demands and CHD 
is lacking.

The aim of this study was to investigate the buffering 
effect of psychosocial job resources in the relation between 
physical work demands and incidence of coronary events; 
this was tested within a mixed occupational sample of 
healthy males from the BELSTRESS cohort. If psychoso-
cial job resources are observed to play an effect modifying 
role, this would suggest a great potential for interventions 
aimed at reducing the excessive coronary risk in workers 

with physically strenuous work demands. We hypothesized 
that high levels of workplace social support and high lev-
els of job control would lower the impact of physical work 
demands on CHD risk.

Methods

Study population

We used data from the BELSTRESS cohort study on job 
stress, cardiovascular and other health issues, and sick-
ness absence (De Bacquer et al. 2005). Baseline data were 
collected between 1994 and 1998 in a sample of 21,419 
respondents (24  % women) from 25 companies or public 
administrations across Belgium. Workers aged 35–59 years 
were personally invited to participate in the study, and 
a participation rate of 48 % was reached. All participants 
gave their informed consent before inclusion in the study. 
Data were collected through self-administered question-
naires and bio-clinical examinations. Females were not 
included in the prospective follow-up given the low num-
ber of CHD events expected among middle-aged women. 
Because of organizational reasons, relating to practical fea-
sibility of the monitoring procedure, follow-up information 
was not gathered in seven of the smaller companies, result-
ing in 14,859 male employees included in the prospec-
tive follow-up study (De Bacquer et al. 2005). The sample 
consisted of a mixed occupational group. The participat-
ing organizations included nine large industrial plants, five 
bank and insurance companies, and four public administra-
tions. The ethics committees of the University Hospital of 
Ghent and the Faculty of Medicine of the Free University 
of Brussels approved the BELSTRESS study protocol.

Questionnaire data

Participants reported their age, educational level, and job 
title. Primary school was classified as low education level, 
secondary school as medium education level (minimum 
12 years of education completed), and high school or uni-
versity as high education level. Occupations were defined 
according to the International Standard Classification of 
Occupations (ISCO) and grouped into executive, white-
collar and blue-collar (ILO 1990). Participants were asked 
about their smoking status and alcohol consumption. Cur-
rent smokers were defined as those who regularly (i.e., on a 
daily basis) smoke cigarettes, cigars, or pipes. The average 
total number of alcohol units per week was calculated. Peo-
ple were classified as having diabetes if they had answered 
positively to the question whether a physician had ever 
told them that they had diabetes. Participants were asked 
to indicate their usual level of leisure time physical activity 
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on a set of four response possibilities and were classified 
into moderate to high (engage in heavy physical activity 
during 20 min or more, at least once a week) or low (no or 
only light activity during most weeks) levels (Clays et al. 
2013). The strength of the social network in private life was 
derived from three items regarding the number and nature 
of contacts with friends and family (Berkman and Syme 
1979; Eng et al. 2002). A high or strong social network was 
defined as having regular contacts (at least once a month) 
with at least five close friends or family members.

Physical work demands were measured with a scale 
including five items from the Job Content Questionnaire 
(Karasek et al. 1998). The scale is composed of three items 
assessing physical exertion (i.e., high physical effort, lift-
ing heavy loads, and rapid physical activity) and two items 
assessing isometric loads (i.e., awkward body positions and 
awkward positions of head or arms) and has been shown 
an internationally validated tool (Karasek et al. 1998). The 
items were scored on a four-point Likert scale from ‘fully 
disagree’ to ‘fully agree’. A summary scale of physical 
work demands was composed of the sum score of the five 
items and ranged from 5 to 20. This variable was skewed 
to the right and therefore categorized. A minimum score of 
13 was classified as high level of physical work demands, 
generally corresponding to an exposure to three up to five 
of the individual items (Clays et al. 2012, 2013). Psycho-
social job resources were also assessed by means of the Job 
Content Questionnaire (Karasek et  al. 1998), in line with 
the Job-Demand-Control-Support (JDCS) model (Johnson 
and Hall 1988; Karasek and Theorell 1990). All items were 
scored on a four-point Likert scale from ‘fully disagree’ 
to ‘fully agree’. Job control or decision latitude was com-
posed of the sum score (range 9–36) of two subscales: skill 
discretion or the level of skill and creativity required on 
the job (six items) and decision authority or the possibili-
ties for workers to make decisions about their work (three 
items). The dimension of social support at the workplace 
also consisted of the sum score (range 8–32) of two sub-
scales: supervisor support (four items) and co-worker sup-
port (four items). The Job Content Questionnaire has been 
shown a valid and reliable tool to measure psychosocial job 
stressors within the BELSTRESS cohort (Pelfrene et  al. 
2001). Dichotomous variables (low vs high) were created 
for job control and social support at work based on the 
median-split procedure.

Clinical examination

The clinical examination was done by centrally trained par-
amedics from either the occupational health service or the 
research center, following a standardized manual of opera-
tions. The examination took place in the medical office at 
the workplace during working hours. Blood pressure was 

calculated as the average of two successive readings with 
a 5-min interval obtained by sphygmomanometry in a sit-
ting position. A non-fasting blood sample was taken and 
shipped to a central laboratory for determination of serum 
total and high-density lipoprotein (HDL) cholesterol. Body 
mass index (BMI) was calculated as body weight (in kg) 
divided by the square of the height (in m). In line with 
international standards defined by the World Health Organ-
ization, overweight was defined as a BMI of 25 or higher; 
those with a BMI of 30 or higher were classified as obese.

Follow‑up of coronary heart disease

The male population was followed up until December 
31, 1999 for clinical manifest coronary events, defined as 
the occurrence of an acute myocardial infarction, unsta-
ble angina, and hospitalization for coronary artery bypass 
grafting or percutaneous transluminal coronary angioplasty 
(De Bacquer et  al. 2005). The mean follow-up time was 
3.15 years, with a total of 45,210 person-years of observa-
tion. The incidence of CHD was carefully monitored in col-
laboration with the occupational health service according 
to a standardized procedure; details have been described 
previously (De Bacquer et al. 2005). At the analysis stage, 
522 men with existing CHD at baseline were excluded, 
resulting in a cohort of 14,337 men free of CHD at the start 
with complete follow-up information.

Statistical analysis

Descriptive statistics were obtained through proportions 
and mean (plus standard deviation) or median (plus inter-
quartile range) values. We compared crude cumulative 
incidence of coronary events between risk groups using 
Chi-squared test or Fisher’s exact tests. Multilevel Cox pro-
portional hazard regression modeling was used to assess 
the relation of physical work demands and psychosocial 
job resources with CHD in a predictive model for time-
to-event data, while accounting for the clustering of par-
ticipants within 18 organizations. Parameter estimation was 
conducted by the maximum likelihood method; Exp(B) 
with the corresponding 95 % confidence interval was pro-
duced as the estimated hazard ratio. A visual inspection of 
the log minus log plots was performed in order to check 
whether the proportional hazards assumption was met 
(Petrie and Sabin 2009). The analyses were adjusted for a 
number of well-established risk factors for CHD that were 
available in the data, in order to assess the independency 
of the main relations from classical cardiovascular risk fac-
tors (Perk et  al. 2012). Age-adjusted hazard ratios were 
generated in the first model, while additional adjustment 
was performed for educational level and occupational class 
in the second model, and for body mass index, smoking, 
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alcohol consumption, leisure time physical activity, diabe-
tes, systolic blood pressure, and total cholesterol in the final 
model. In a supplementary analysis, further adjustment 
for social network in private life was included as a con-
trol measure of psychosocial resources outside work. The 
interaction effect between physical work demands and both 
psychosocial job resource measures in relation to CHD 
was tested in consecutive Cox proportional hazard regres-
sion models, while entering the interaction term along with 
the main effects in the analysis. In case a statistically sig-
nificant interaction effect was observed, additional analyses 
were conducted showing stratified results and results for 
combined exposure.

A P value at <0.05 level was considered statistically 
significant. All analyses were conducted in IBM SPSS Sta-
tistics version 2, except for the multilevel Cox regression 
models which were run in SAS version 5.1.

Results

Table 1 shows baseline socio-demographic factors, cardio-
vascular risk factors, as well as physical work demands and 
psychosocial resources at work and in private life, within 
the cohort of 14,337 middle-aged men free from existing 
CHD. Almost 44  % of the sample had a low educational 
level; the majority of participants were white-collar (43 %) 
or blue-collar (39  %) workers. In general, the coronary 
risk profile of the sample was in line with expectation for 
a male Belgian working population of that age range in the 
nineties, with 30 % current smokers, 3 % individuals with 
diabetes, and 14 % being obese (De Bacquer et al. 2005). 
High physical work demands were present in 15 % of the 
male workers.

Within this cohort, 87 new coronary events, including 20 
fatal attacks, were registered during a mean follow-up of 
3.15 years. These events included 44 cases of acute myo-
cardial infarction, 28 cases of unstable angina, 9 cases of 
percutaneous transluminal coronary angioplasty, and 6 cor-
onary artery bypass grafting surgical procedures.

Table  2 displays the main effects of physical work 
demands and psychosocial job resources on the incidence 
of CHD, as well as their interaction effects. We observed 
a significant interaction effect between physical work 
demands and social support at work in relation to CHD 
incidence in the model including age and both main effects 
as covariates. This interaction effect turned marginally 
significant after adding further adjustments in model 2 
(P = 0.08) and model 3 (P = 0.05).

In the stratified analyses (presented in Table  3), 
social support at work buffered the impact of physical 
work demands on CHD risk: Only among workers with 
low social support at work did physical work demands 

significantly increase the risk for CHD incidence (fully 
adjusted HR 2.50: 95  % CI 1.13–5.50), while this harm-
ful effect completely disappeared in case of high level of 
workplace social support (fully adjusted HR 0.40; 95 % CI 
0.09–1.70). In the analysis based on four separate groups 
of combined exposure, men who combined high physical 
work demands with low levels of workplace social support 

Table 1   Description of baseline socio-demographic factors, cardio-
vascular risk factors, physical and psychosocial risk factors at work, 
in 14,337 men from the BELSTRESS cohort study

SD standard deviation, IQR inter-quartile range, BMI body mass 
index

Characteristics % (N) or mean (SD)

Age in years: mean (SD) 45.9 (6.0)

Educational level: % (N)

 Low 43.5 (6188)

 Medium 28.8 (4098)

 High 27.7 (3950)

Occupational class: % (N)

 Executive 17.8 (2486)

 White-collar 42.9 (5988)

 Blue-collar 39.2 (5471)

Social network in private life: % (N)

 Low 55.4 (7808)

 High 44.6 (6294)

Body mass index (kg/m2): mean (SD) 26.4 (3.6)

Weight group: % (N)

 Normal weight (BMI < 25 kg/m2) 36.6 (5241)

 Overweight (25 kg/m2 ≤ BMI < 30 kg/m2) 49.5 (7081)

 Obesity (BMI ≥ 30 kg/m2) 13.9 (1992)

Current smoker: % (N) 29.5 (4192)

Weekly alcohol consumption in units: median 
(IQR)

10 (3–21)

Leisure time physical activity: % (N)

 Low 60.8 (8447)

 Moderate to high 39.2 (5450)

Diabetes: % (N) 2.8 (392)

Systolic blood pressure (mmHg): mean (SD) 132.9 (15.3)

Diastolic blood pressure (mmHg): mean (SD) 84.5 (10.2)

Total cholesterol (mg/dl): mean (SD) 225.4 (39.8)

HDL cholesterol (mg/dl): mean (SD) 49.0 (13.3)

Physical work demands: % (N)

 Low 85.4 (12,035)

 High 14.6 (2052)

Job control: % (N)

 Low 44.5 (6320)

 High 55.5 (7887)

Social support at work: %(N)

 Low 40.7 (5608)

 High 59.3 (8177)
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showed an almost three times significantly higher incidence 
rate compared to the group with low physical demands and 
high support (fully adjusted HR 3.20; 95 % CI 1.56–6.55).

Results from additional analyses showed significant 
interaction effects between physical work demands and 
both the sub-dimensions of support by co-workers (fully 
adjusted HR for the interaction term 3.68; 95 % CI 1.06–
12.76) as well as support by supervisors (fully adjusted HR 
for the interaction term 5.69; 95 % CI 1.16–27.99). Results 
for the stratified and combined exposure analyses showed 
very similar patterns as for the primary analyses, with a 
significant buffering effect of co-worker/supervisor sup-
port on the relation between physical work demands and 
risk for coronary events, and the combined exposure group 
with high levels of physical work demands and low levels 
of co-worker/supervisor support having the highest CHD 
incidence rates (results not shown).

When considering the separate sub-dimensions of 
the job control scale, i.e., skill discretion and decision 

authority, no significant interaction effects with physical 
work demands were observed (results not shown).

Supplementary analyses were performed taking a meas-
ure of psychosocial resources outside work into account. 
Social network in private life was not related to increased 
risk for coronary events, nor did additional adjustment for 
this factor change any of the findings (results not shown).

Discussion

This study investigated whether psychosocial job resources 
buffer the relation between physical work demands and 
CHD in men. Social support at work showed a strong buff-
ering effect in the sample of 14,337 healthy males from 
the BELSTRESS cohort on CHD incidence. High physi-
cal work demands significantly increased the risk for CHD 
incidence among workers with low social support at work, 
but not among workers with high social support at work. 

Table 2   Crude and adjusted relations of physical work demands and psychosocial job resources—and of their interaction effects—with coro-
nary heart disease, results from multilevel Cox proportional hazards regression analyses in 14,337 men from the BELSTRESS cohort study

HR hazard ratio, CI confidence interval, significant associations at the 0.05 level are in bold
a  Adjusted for age
b  Adjusted for age, educational level, and occupational class
c  Adjusted for age, educational level, occupational class, body mass index, smoking, alcohol consumption, leisure time physical activity, diabe-
tes, systolic blood pressure, and total cholesterol
d  Interaction analysis was also adjusted for both main effects

Crude results Adjusted results:  
model 1a

Adjusted results:  
model 2b

Adjusted results: 
model 3c

% Events No of events 
(total no of 
subjects)

P (χ2) HR 95 % CI HR 95 % CI HR 95 % CI

Physical work 
demands

<0.05

 Low 0.5 66 (12,035) 1 1 1

 High 0.9 19 (2052) 1.68 1.00–2.83 1.61 0.90–2.86 1.41 0.75–2.64

Job control 0.88

 High 0.6 49 (7887) 1 1 1

 Low 0.6 38 (6320) 0.96 0.62–1.47 0.86 0.54–1.36 0.79 0.48–1.29

Social support at 
work

<0.05

 High 0.5 39 (8177) 1 1 1

 Low 0.8 44 (5608) 1.76 1.14–2.71 1.68 1.07–2.63 1.94 1.20–3.16

Interaction effect 
between physical 
work demands 
and job controld

– – – 0.68 0.24–1.91 0.73 0.25–2.18 0.65 0.20–2.16

Interaction effect 
between physical 
work demands 
and social sup-
port at workd

– – – 3.63 1.08–12.22 3.05 0.89–10.50 4.84 0.98–
23.86
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Highly similar results were observed for the sub-dimen-
sions of support from supervisors and co-workers.

Increasing evidence demonstrates the harmful impact of 
high physical work demands on cardiovascular disease and 
mortality risk in men and women (Clays et al. 2012, 2013; 
Holtermann et al. 2010, 2012a; Kristal-Boneh et al. 2000; 
Li et al. 2013; Allesøe et al. 2015), so investigation of pri-
mary preventive measures among workers with physically 
strenuous jobs is needed (Krause 2010; Krause et al. 2015). 
To the best of our knowledge, this is the first study showing 
social support at work as a considerable effect modifier in 
the association between physical work demands and CHD. 
Men exposed to high demands had a more than doubled 
risk for CHD incidence when they reported low levels of 
workplace social support, but no harmful effect whatso-
ever was observed in the group with high support. When 
looking at combined exposure, in the fully adjusted model, 
workers combining high physical demands with low social 

support at work had the highest CHD event rate and their 
risk was more than three times higher compared to men 
not exposed to any of both risk factors. In light of the rap-
idly growing—but still somewhat controversial—literature 
about the health risk of occupational physical activities, 
these findings suggest that the role of psychosocial work 
factors should be taken into account, which is mostly lack-
ing in the available evidence so far (Krause 2010; Krause 
et al. 2015).

In behavioral medicine, it has been widely established 
for decades that social integration is positively associ-
ated with better health (Gruenewald and Seeman 2010). 
The relation of poor levels of overall social support with 
the onset and progression of CHD has been confirmed in a 
number of prospective cohort studies (Kuper et  al. 2002). 
Social support in general may produce both direct and buff-
ering effects on health, both of which have been empiri-
cally supported (Gruenewald and Seeman 2010). The 

Table 3   Crude and adjusted relations of physical work demands 
with coronary heart disease stratified by social support at work, and 
of combined exposure to physical work demands and social support 

at work, results from multilevel Cox proportional hazards regression 
analyses in 14,337 men from the BELSTRESS cohort study

HR hazard ratio, CI confidence interval, PWD physical work demands, SSW social support at work, significant associations at the 0.05 level are 
in bold
a  Adjusted for age
b  Adjusted for age, educational level, and occupational class
c  Adjusted for age, educational level, occupational class, body mass index, smoking, alcohol consumption, leisure time physical activity, diabe-
tes, systolic blood pressure, and total cholesterol

Crude results Adjusted results:  
model 1a

Adjusted results:  
model 2b

Adjusted results: 
model 3c

% Events No of events 
(total no of 
subjects)

P (χ2) HR 95 % CI HR 95 % CI HR 95 % CI

Stratified analysis: low SSW

 Physical work 
demands

<0.01

  Low 0.6 27 (4575) 1 1 1

  High 1.6 15 (944) 2.86 1.50–5.46 2.73 1.29–5.78 2.50 1.13–5.50

Stratified analysis: 
high SSW

 Physical work 
demands

0.81

  Low 0.5 35 (7021) 1 1 1

  High 0.4 4 (1028) 0.78 0.27–2.20 0.72 0.25–2.08 0.40 0.09–1.70

Combined groups <0.001

 Low PWD and 
high SSW

0.5 35 (7021) 1 1 1

 High PWD and 
high SSW

0.4 4 (1028) 0.76 0.27–2.15 0.81 0.28–2.33 0.47 0.11–1.99

 Low PWD and 
low SSW

0.6 27 (4575) 1.26 0.76–2.09 1.25 0.74–2.09 1.42 0.82–2.46

 High PWD and 
low SSW

1.6 15 (944) 3.45 1.86–6.41 3.08 1.56–6.06 3.20 1.56–6.55
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Job-Demands-Resources model is a theoretical framework 
particularly relevant for the present findings. The model 
focuses on the ability of job resources—including the pres-
ence of a supportive working environment—to reduce the 
physiological and psychological costs that are associated 
with one’s job demands, with job demands here referring to 
the physically, mentally, or emotionally demanding aspects 
of the job (Bakker and Demerouti 2007). There is some 
empirical evidence in favor of the buffer hypothesis dem-
onstrating that social support at work attenuates the impact 
of physical demands on burnout or exhaustion (Bakker 
et al. 2005). To our knowledge, no studies have tested this 
in relation to CHD.

Mechanisms underlying the relation between overall 
social support and health may be psychological, behavio-
ral, or biological, all of which may help explain the pre-
sent findings (Gruenewald and Seeman 2010). Supportive 
relationships with supervisors and co-workers may impact 
mental states and perceptions of workers and as such alle-
viate the influence of physical demands. Instrumental or 
emotional support can for instance help putting the physi-
cally strenuous work tasks in another perspective, or a sup-
portive working environment might help the worker to cope 
with the physical demands, through facilitating perfor-
mance and achievement of work goals, or by encouraging 
to use effective behavioral strategies (Bakker and Demer-
outi 2007). Greater workplace support may also induce a 
biological mechanism and as such be related to more posi-
tive patterns of physiological functioning, i.e., it may lower 
the cardiovascular reactivity in response to physical work 
load (Gruenewald and Seeman 2010).

Job control or its sub-dimensions did not buffer the 
effect of physical work demands on CHD in this cohort, 
suggesting that resources like skill utilization or job auton-
omy may not be effective in preventing the cardiovascu-
lar overload initiated by physically strenuous work tasks. 
Within job strain research, there is generally more support 
for the dimension of job control compared with the dimen-
sion of job demands in explaining excess risk for ischemic 
heart disease (Pejtersen et  al. 2015). However, studies 
particularly investigating the moderating hypothesis from 
the Job-Demand-control model in relation to mental well-
being overall find weak evidence for job control to actually 
attenuate the negative impact of psychological job demands 
(Häusser et al. 2010; Ibrahim and Ohtsuka 2012).

Strengths and limitations

The major strength of this study is the use of an objec-
tive clinical outcome of CHD within a prospective cohort 
design. Standardized and validated measures were used to 
operationalize exposure variables. In addition, thorough 
control of confounding was conducted by taking major 

risk factors for coronary events into account. Moreover, 
additional subgroup analyses (results not shown) revealed 
similar patterns of the interplay between physical work 
demands and workplace social support in relation to CHD 
incidence in white-collar versus blue-collar workers, which 
suggests independency of the findings from occupational 
status. A number of clinical and behavioral cardiovascular 
risk factors were accounted for in the fully adjusted regres-
sion models. This could induce overadjustment—leading 
to underestimation of findings—since these factors may 
also be intermediate variables partly explaining the relation 
between physical work demands and CHD. An important 
limitation of this study relates to the assessment of physi-
cal work demands, which was based on self-reports and did 
not include objective monitoring data. Only a single meas-
urement of exposure variables was available, which also 
increases the risk of misclassification. Due to the short fol-
low-up time, only a relatively small number of events could 
be modeled in the analyses. Although thorough adjust-
ments were made for personal, socioeconomic, and clas-
sical coronary risk factors, the observed findings may still 
be influenced by residual confounding. Workers with high 
physical job demands could have a different understand-
ing of what psychosocial job resources represent. Finally, 
the findings presented here have limited generalizabil-
ity since no women were included in the study. Men and 
women are differently exposed to physical and psychoso-
cial risk factors at work. Moreover, it was shown that, par-
ticularly in women, high physical workload tends to clus-
ter with adverse psychosocial work conditions (Karlqvuist 
et al. 2003). Future research should thus examine whether 
the psychosocial work environment may impact the car-
diovascular risk associated with high physical demands in 
women.

Implications and conclusions

Physically demanding tasks are still—and will remain to 
be—an important reality for a large number of people in 
paid employment. Physical demands in modern work life 
not only remain high, they relate to an excess of recom-
mended metabolic levels at work, both for women and men 
(Karlqvuist et al. 2003). From a public health perspective, 
primary prevention strategies need to be developed that 
enable workers with high physical demands to perform 
their jobs in a safe way—i.e., avoiding cardiovascular over-
load—and to perform them at advanced ages. The results 
of this study suggest that supportive relationships at work 
may be a useful resource for reducing the cardiovascular 
risk associated with physical demands in men. Interven-
tion research should further investigate whether invest-
ing in workplace social support is a promising approach 
to prevent cardiovascular overload and disease among 
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these workers. Also, field studies using ambulatory meas-
urements to examine cardiovascular reactivity to physi-
cal work demands in different social settings are recom-
mended. Although this study showed a clear documentation 
of the buffering role of workplace social support, we are 
not aware of other studies reporting similar findings, so 
more research is needed before drawing firm conclusions.

In conclusion, in a group of 14,337 healthy male work-
ers from the BELSTRESS cohort, we investigated the buff-
ering effects of psychosocial job resources in the relation 
between physical work demands and short-term incidence 
of coronary events. Social support at work and also the sub-
dimensions of co-worker and supervisor support, but not 
job control, were observed to moderate the impact of physi-
cally demanding work on CHD. Physical work demands 
imposed only a significant risk for CHD incidence among 
workers with low level of social support at work, while this 
harmful effect was not observed among those with high 
workplace social support. Future studies are needed to con-
firm this moderating role of workplace social support and 
to unravel the underlying mechanisms.
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