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ARNETZ BB, ANDREASSON S, STRANDBERG M, ENEROTH P, KALLNER A. Comparison between
surgeons and general practitioners with respect to cardiovascular and psychosocial risk factors among
physicians. Scand J Work Environ Health 14 (1988) 118—124. The incidence of mortality from ischemic
heart disease in Sweden has been reported to be elevated for surgeons in comparisons with most other
groups of physicians. The objective of the present investigation was to compare cardiovascular risk
factors and psychosocial work characteristics of surgeons and general practitioners, the latter having a
substantially lower rate of ischemic heart disease. A random sample of 36 male surgeons and 30 male
general practitioners was selected. The results showed no clear-cut differences in physiological risk factors.
Overall mental strain was greater among the surgeons, as was the inability to relax after work, perceived
work tempo, and total number of workhours. There were significant associations between psychosocial
work characteristics and traditional cardiovascular risk factors, and the study gives further support to
the validity of using long-term glucose markers, such as fructosamine, as indicators of metabolic stress.
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Recent Finnish and Swedish data suggest that cardio-
vascular mortality among physicians is similar to that
of other professions (3, 5, 15). Within the medical
profession in Sweden surgeons appear to be especially
at risk to die from ischemic heart disease (incidence
risk ratio 2.1, 95 % confidence interval 1.5—2.8),
according to rates for the period 1969—1983 (3). In
the same study, general practitioners were found to be
at low risk of death from ischemic heart disease. The
finding that physicians do not seem to be better off
than sociodemographically comparative groups has
been suggested to be due to “‘either that doctors do
not use their professional knowledge and skills in a way
that lowers their own mortality or that other occupa-
tion-related factors cancel out any benefit [p 861" (15).

The purpose of the present study was to assess the
distribution of cardiovascular and psychosocial risk
factors among a group of randomly selected surgeons
and general practitioners in an attempt to determine
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whether there are any systematic differences in
psychophysiological variables that could contribute to
our understanding of why surgeons in Sweden are at
increased risk to die from ischemic heart disease. We
were also interested in comparing the work conditions
of these two rather different groups.

Subjects and methods

A random sample of general surgeons and general
practitioners was selected from a central register
managed by the organization for pharmaceutical in-
formation (Likemedelsstatistik AB). The organization
has an up-to-date register of physicians residing in
Sweden. From this list we selected 41 male general
surgeons and 37 male general practitioners represent-
ing both metropolitan and rural areas.

The physicians were contacted by phone by one of
three interviewers, who were also registered physi-
cians. The potential participants were informed as to
the background of the study, the content of the inter-
views, and the blood sampling procedure. The project
had been approved by the Ethics Committee of the Ka-
rolinska Institute. Thirty-six surgeons and 30 general
practitioners agreed to participate. There were no
systematic differences between the participants and
nonparticipants with regard to age, medical certifica-
tion, or place of residence. The mean age was 46.8 (SD
7.9) years for the surgeons and 43.9 (SD 7.0) years for
the general practitioners. The body mass index was
23.7 (SD 2.4) and 23.6 (SD 4.0), respectively.

The interviews were carried out in the physicians’
offices, and a self-administered structured question-



naire was used. The questionnaire covered the
following areas: sociodemographics, marital status,
professional title, work schedule, night calls, total
number of years worked as a surgeon or general prac-
titioner, smoking history, dietary and exercise habits,
and average daily caffeine consumption. Work satis-
faction, perceived work tempo, variation in work
tasks, inability to relax after work, and mental and
physical work load were assessed with a four- or five-
point ordinal scale (likert-type) ranging from, for
example, very low work tempo to very high work
tempo. Moreover, three indices, based on a common-
ly used psychosocial work model, were compiled (16,
17). One index measured mental demands and con-
sisted of five different items covering qualitative and
quantitative mental work demands, such as a fast work
pace and exposure to conflicting demands. The scores
ranged from 5 to 20. The second index measured in-
tellectual discretion and consisted of four items regard-
ing professional growth in one’s job, monotony, and
lack of task variation. The scores ranged from 4 to
16. Finally, the subject’s perception of authority over
decisions was measured on a two-item scale covering
the ability to influence what and how things should
be done. The scoring ranged from two to eight.

Systolic and diastolic blood pressure and heart rate
were registered after the administration of the ques-
tionnaire. The body mass index [weight in kilograms/
(height in meters)?] was calculated for all the partici-
pants.

Blood samples were taken at the end of the inter-
views and analyzed for serum total cholesterol, high-
density lipoprotein (HDL) cholesterol, triglycerides,
cortisol, dehydroepiandrosterone, vasopressin, insulin,
fructosamine [a medium to fast indicator of blood
glucose levels (12)], and gamma glutamyl transferase.

Standard laboratory techniques were used. Hormones
were analyzed in duplicate with commercially available
radioimmunoassays from Radioassay Systems Labo-
ratories, Incorporated, Carson, California, and Im-
muno Nuclear Corporation, Stillwater, Minnesota,
United States. Cross-reactions were checked and were
found to agree with the information supplied by the
manufacturers (4). The intra- and interassay coeffi-
cients of variation were below 10 and 20 %, respec-
tively. We also calculated non-HDL cholesterol
(defined as total cholesterol minus HDL cholesterol),
low-density lipoprotein (LDL) cholesterol (defined as
total cholesterol minus HDL cholesterol minus trigly-
cerides divided by five), and the ratio of HDL to total
cholesterol (8).

Student’s t-test and Cochran-Mantel-Haenszel
(CMH) statistics were used to evaluate the differen-
ces between the surgeons and general practitioners. The
participants were stratified on the basis of age (age
> 45 versus < 45 years) in the CMH analysis. Linear
regression, using the method of least squares to fit the
model, was applied to determine the associations
between psychosocial and cardiovascular risk factors.
Pearson product-moment correlation statistics were
used. The significance level was set at P < 0.05.

Results

Physiological and smoking data

Table 1 depicts the results of the analysis of the
physiological parameters. There were no statistically
significant differences in the mean values between the
two groups. In order to study possible differences in
the distribution of the elevated levels of cardiovascular
risk factors, we dichotomized values as elevated or not

Table 1. Averages and standard deviations of the physiological parameters for the surgeons and general practitioners.
(HDL = high-density lipoprotein, LDL = low-density lipoprotein)

Surgeons General practitioners
Parameter
N Mean SD N Mean SD

Systolic blood pressure (mmHg)? 36 132.7 20.2 30 132.8 15.1
Diastolic blood pressure (mmHg)? 36 85.1 13.4 30 83.6 8.9
Serum cortisol (nmol/l) 32 3196 923 28 328.7 104.5
Serum thyroxin (nmol/l) 32 104.5 21.0 28 110.5 13.2
Serum vasopressin (ng/ml) 31 1.6 0.4 27 19 0.8
Serum insulin (miU/l) 30 76 4.0 27 7.9 5.8
Serum fructosamine (mmol/i) 32 24 0.2 25 24 0.2
Serum gamma glutamyl transferase (pkat/l) 33 0.5 0.3 27 0.5 0.1
Serum cholesterol®

Total cholesterol (mg/dl) 34 229.4 43.0 28 228.4 39.7

Non-HDL cholesterol {mg/dl) 34 170.7 46.2 28 169.2 37.7

LDL cholesterol (mg/dl) 34 140.2 40.0 28 1394 36.9
Triglycerides (mg/dl)® 34 152.6 64.8 28 150.0 50.6
Cholesterol ratio

HDL to total 34 0.26 0.08 28 0.26 0.06

HDL to LDL 34 0.46 0.20 28 0.45 0.13

2 1 mmHg = 133.3 Pa.
b 1 mg/dl = 0.02586 mmol/.
¢ 1 mg/dl = 0.0112 mmol/i.
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elevated. CMH statistics were applied with stratifica-
tion for age less than or equal to 45 years and older
than 45 years (table 2). There were no statistically
significant differences between the two groups with
regard to the proportion of individuals exceeding the
set cut-off points. Smoking habits, another established

risk factor for ischemic heart disease, did not differ
between the two groups. Fifteen subjects in each group
had never smoked. Among the surgeons four smoked
less than 10 cigarettes per day, three more than 10, two
smoked a pipe daily, and 12 had quit smoking com-
pletely. Among the general practitioners five smoked

Table 2. Cardiovascular risk factors according to the number of subjects exceeding the stated cut-off point. (OR = odds ratio,

95 % Cl = 95 % confidence interval)

General

Risk factor Surgeons practitioners OR 95 % CI P-vaiue
Total cholesterol (> 250 mgldl)"‘ 8 6 1.0 0.3—3.7 0.96
Triglycerides (> 200 mg/dl) 5 4 1.0 0.2—4.1 0.97
Fructosamine (> 2.75 mmol/l) 4 0 2.8 0.3—29.3 0.40
Systolic blood pressure (> 140 mmHg)¢ 8 5 1.4 0.4—438 0.64
Diastolic blood pressure (> 90 mmHg)¢ 7 5 1.2 0.3—4.3 0.80

2 1 mg/dl = 0.02586 mmol/l.
5 1 mg/dl = 0.0112 mmol/l.
¢ 1 mmHg = 133.3 Pa.

Table 3. Psychosocial work characteristics according to the number of subjects exceeding the stated cut-off point. (OR =

odds ratio, 95 % Cl! = contidence interval)

General

Variable? Surgeons practitioners OR 95 % ClI P-value
Perceived work tempo (> 3) 19 5 5.3 1.8 —159 0.003
Hectic work (> 2) 12 4 3.3 0.8 —14.0 0.11
Inability to refax after work (> 3) 25 13 2.7 1.0 —6.8 0.04
Inability to relax on weekends (> 3) 10 2 5.4 1.0 —38.8 0.06°
Psychologically taxing (> 2) 29 23 1.2 0.4 —38 0.77
Physically taxing (> 2) 32 7 35.6 10.1 —125.8 0.001
Too tired for friends (> 2) 24 18 1.3 0.4 —38 0.57
Inteliectual discretion (> 13} 12 4 3.2 0.9 —11.1 0.07
Authority over decision (> 7) 14 17 0.4 0.2 —1.2 0.10
Ratio index for mental demands

to authority over decisions and

intellectual discretion (> 1) 2 5 0.3 0.07—15 0.15

2 Cut-off point operationally defined as having high strain in parentheses.

b Fisher's exact test P = 0.03.

Table 4. Product-moment correlation coefficients between the

psychosocial work characteristics and the physiological

parameters.
Body Trigly- Non-HDL LDL Intellectual  Authority Mental Repetitive Weekly
mass cerides cholesterol cholesterol discretion of decision demand work work time
Body mass z 0.46" "~ 0.28* 0.16 —0.23 0.20 0.15 0.24 0.15
Age 0.23 0.08 0.27* 0.27* 017 0.29* 0.10 0.03 0.30*
Total cholesterol 0.12 0.29* 0.94%** 095"~ —0.05 0.24* 0.12 0.11 0.003
Intetlectual
discretion —0.23 —0.14 —0.06 —0.02 0.26* —0.06 —0.58*** 0.14
Authority of
decisions 0.20 0.16 0.33"* 0.32* 0.26" . —0.06 —0.28" —0.06
Mental demand 0.15 0.03 0.10 0.07 0.09 —0.06 E 0.16 0.22
Work tempo —0.03 0.24 0.15 0.08 0.09 —0.14 0.42*** 0.04 0.23
Work satisfaction —0.06 —0.20 —0.18 —0.14 0.38"" 0.35** —0.03 0.10 0.08
Systolic blood
pressure 0.25* 0.19 0.30* 0.26* —0.07 0.07 —0.05 0.18 0.29*
Diastolic blood
pressure 0.38"* 0.24 0.30* 0.26* —0.08 0.26* 0.07 0.17 0.34*"
Fructosamine 0.001 —0.05 0.13 0.16 0.06 —0.04 0.36"* 0.20 0.01

*P<0.05 *"P <001, """ P < 0.001.
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less than 10 cigarettes per day, three more than 10
cigarettes per day, none smoked a pipe, and seven had
quit smoking completely [X?* (4 degrees of freedom)
=29, P = 0.6].

Psychosocial work characteristics, exercise habits and
sick leave

The psychosocial work characteristics for the two spe-
cialties are depicted in table 3. The surgeons perceived
themselves as having a higher degree of intellectual
discretion, ie, a more stimulating job (P < 0.05). The
surgeons worked an average of 47.1 (SD 9.2) h per
week compared with 41.3 (SD 4.4) h for the general
practitioners (P < 0.01). The former group had an
average of 17.8 (SD 26.4) h on night call per month,
and the latter 13.0 (SD 17.4) h (P = 0.4). The surgeons
had an average of 12 (SD 2.5) weeks of vacation and
time-off due to accumulated overtime per year com-
pared with 7.1 (SD 1.4) weeks for the general practi-
tioners. Twenty-four surgeons versus seven of the
general practitioners had not been on sick leave during
the preceding year (odds ratio 6.5, 95 % confidence
interval 2.2—18.9, P = 0.001). However, approxima-
tely 55 % of the surgeons and 63 % of the general
practitioners stated that they had been sufficiently ill
during the previous year to warrant sick leave if their
work would have allowed them to stay home. A lack
of personnel typically caused the doctors to go to work
despite their suboptimal health.

Exercise habits did not differ between the two
groups, 21 surgeons and 17 general practitioners exer-
cising regularly (at least 1.5 h per week and/or two
times or more). One out of three surgeons did not eat
at regular times compared with one of the general
practitioners (P < 0.0001). The consumption of coffee
did not differ between the groups; the daily average
consumption was 3.6 (SD 1.7) cups.

Correlation between psychophysiological variables

In order to assess the associations between various
physiological and psychosocial work characteristics,
product-moment correlation coefficients were cal-
culated for some pertinent factors (table 4). Apart
from what is shown in table 4, systolic blood pressure
was also associated with years of smoking [correlation
coefficient (r) = 0.30; P < 0.05]. The index of
intellectual discretion was associated positively with the
number of years worked within the specialty (r 0.26,
P < 0.05) and negatively with the number of days of
sick leave (r —0.30, P < 0.05). The ratio of mental
demand to intellectual discretion was associated with
body mass (r 0.33, P < 0.01), demand (r 0.76,
P < 0.001), intellectual discretion (r —0.55, P <
0.0001), work dissatisfaction (r 0.29, P < 0.05),
number of days of sick leave (r 0.32; P < 0.01), and
work tempo (r 0.29, P < 0.05). The other psychoso-
cial work characteristic index (ratio of mental demand
to intellectual discretion and authority over decisions)
was inversely related to work satisfaction (r —0.37,
P < 0.01), perception of work as being psychologi-
cally taxing (r 0.44, P < 0.001), number of days of
sick leave (r 0.39, P < 0.01), work tempo (r 0.34,
P < 0.01), and perception of work as repetitious
(r 0.43, P < 0.001). Psychophysiologically, fructos-
amine was associated with mental demand and with
the decision latitude indices. Authority over decisions
was positively associated with diastolic blood pressure
and total cholesterol level. Weekly workhours were
positively associated with diastolic and systolic blood
pressure and negatively with the dehydroepiandroste-
rone level (r —0.27, P < 0.05).

We fitted general linear models to assess the associa-
tions between specific psychosocial work characteris-
tics and physiological parameters and to control for
the effects of potential confounders (table 5). The fruc-
tosamine level continued to be positively associated

Table 5. General linear models for the psychosocial and physiological parameters. (LDL = low-density lipoprotein)

Dependent Independent " Standard error
parameter parameter Estimate T for HO pr>T of the estimate
Body mass® Intercept 24.92 7.39 0.0001 3.37
Age 0.11 2.35 0.02 0.05
Intellectual
discretion —0.54 —233 0.02 0.23
Fructosamine® Intercept 1.97 12.11 0.0001 0.16
Mental demands 0.03 2.85 0.006 0.01
Total cholesterol® Intercept 122.58 60.21 0.0001 15.80
Body mass —1.84 6.70 0.012 0.71
Triglycerides .10 14.18 0.0004 0.02
LDL cholesterol 1.02 599.21 0.0001 0.04
Authority of
decision —2.11 451 0.038 0.99
Years within the
same specialty 0.35 4.20 0.045 0.17
a8 R-square for model = 0.13.
b R-square for model = 0.13.
¢ R-square for model = 0.93.
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with mental work demand, but the total cholesterol
level was inversely associated with authority over
decisions. The serum cortisol level (natural logarithm)
was associated with work satisfaction (R-square 0.10,
P < 0.05). The psychosocial work indices did not
contribute significantly to the best predictor model for
diastolic and systolic blood pressure.

The surgeons stated that the four most positive
aspects of their work were (i) that the work was
stimulating and varied (N = 15), (ii) that it offered
patient contact (N = 11), (iii) that it allowed one to
work with interesting problems (N = 6), and (iv) that
one got to solve important problems (N = 1). These
same positive aspects were listed by the general prac-
titioners 7, 8, 2, and 4 times (P < 0.05), respectively.
The surgeons rated time pressure (N = 13), lack of
control over the work schedule and difficulties keeping
up with medical progress (N = 2), distorted views of
what being a surgeon would really be like and that
work interfered too much with social life (N = 11),
and waste of time on ‘‘meaningless’” duties such as
filling out medical evaluation forms (N = 5) as
negative aspects of being a surgeon. These same
negative aspects were listed by the general practitioners
16, 5, 4, and 1 times (P < 0.03), respectively.

Discussion

The present study was a pilot investigation of a small
number of randomly selected general surgeons and
general practitioners residing in Sweden. The purpose
of the study was to assess whether work-related stress
factors and specific physiological parameters would
yield some clues as to why Swedish surgeons are at in-
creased risk of dying from ischemic heart disease and
why general practitioners are not at such risk (3). More-
over, we attempted to further our understanding of
the psychophysiological factors that could be of im-
portance in attempts to understand why physicians in
general are at a similar risk to die from ischemic heart
disease as the general population (3, 5, 15). Although
we selected a random sample, generalization to all
physicians in these two groups should be done with
great caution. This caution is necessary partly because
of the myriad of possible confounders that are at work.
Internal validity is likely to be high however. Selec-
tion bias was unlikely to have had any major effects
since a large majority of the initially selected indi-
viduals consented to participate. Nevertheless, due to
the aforementioned factors and the small sample size,
replication of our findings is clearly needed.

There were no significant differences between the
two groups in mean values of the selected physiological
parameters. Compared to the originally screened
population in the Helsinki Heart Study (N = 18 966),
our values tended to be slightly lower for systolic and
diastolic blood pressure and total cholesterol level, as
well as for the measured subfractions of cholesterol
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(8). The percentage of nonsmokers was similar. These
results were also consistent with those of another
Swedish study which showed no clear-cut differences
for cholesterol and triglycerides among men who
represented six widely different occupations, including
physicians and cargo handlers (17). Moreover, the
observed values were well within the center of the
distribution of the reference curves in the hospital
laboratory used for the analysis. Thus, our sample does
not support the notion that physicians adopt a healthier
life-style than other socioeconomically comparative
groups. Moreover, regular exercise was no more com-
mon in our population than that found for profes-
sionals in general.

When predetermined cut-off points were used to
define a person as belonging to a high-risk group for
specific physiological parameters, no clear-cut dif-
ferences emerged between the surgeons and general
practitioners. The odds ratios for surgeons were
elevated for fructosamine, but the 95 % confidence
intervals included 1. The wide confidence bounds are
partly due to the limited sample size, and it would be
of value to assess cardiovascular risk factors in a larger
sample. However, of the most consistently found risk
factors for ischemic heart disease (smoking, age, blood
pressure, and total cholesterol level) none differed
significantly from unity (1, 6, 7).

Major differences emerged between the two groups
with regard to psychosocial work characteristics.
Surgeons reported higher scoring on the scales
measuring work tempo, hectic work, inability to relax
after work, and perception of work as physically
demanding. These characteristics are recognized job-
related psychosocial stress factors. Although there is
no unequivocal association between these factors and
future risk to die from ischemic heart disease, sustained
psychophysiological activation might possibly lead to
adverse health effects over an extended period of time
(1). Theorell et al reported an association for hectic
work and failure to acquire new skills in one’s profes-
sion with myocardial infarction (16, 17). In the pres-
ent study surgeons actually reported that they felt that
they learned new skills. However, long workhours,
which was the most common for surgeons, are likely
to put a person at increased risk (16). Despite the
surgeons’ high ratings on psychosocial work stressors,
they did not differ significantly from the general prac-
titioners on the decision latitude indices, which assessed
the ratio between mental work demand and authority
over decisions. Furthermore, the surgeons scored
higher on the scale measuring intellectual discretion.
They also stated more commonly than the general prac-
titioners that work was stimulating and varied and that
it implied working with interesting problems. On the
negative side, both groups stated time pressure as the
main factor. Although surgeons felt that their work
had interfered too much with their social life, none
regretted that they had entered the surgical profession.
Some of these stressors have been reported for other



health care personnel as well, and they are not unique
for physicians (13).

Regression analysis, using specified physiological
parameters as dependent variables, failed to include
the medical discipline as a significant independent pre-
dictor. A number of psychosocial work characteristics
entered the model however. Thus the ratio of mental
demand to intellectual discretion was inversely related
to body mass. Obesity has been reported to be an
independent risk factor for ischemic heart disease, and
its association with psychosocial work characteristics
suggests intermediate pathways by which psychosocial
factors might enhance a person’s risk (10).

Mental work demand remained the most important
predictor of fructosamine levels, even after the effects
of serum insulin, age, and cholesterol were controlled
for. This finding supports our previously presented
hypothesis that hemoglobin A,. and fructosamine,
both of which reflect integrated blood glucose values
over a longer time period, might reflect overall meta-
bolic stress levels in the body (4). Some studies have
also implicated serum glucose levels as a cardiovascular
risk factor, even though these studies need further
follow-up (9). The serum cholesterol level was nega-
tively associated with authority over decisions after
body mass, triglycerides, and age were controlled for.
This finding is consistent with epidemiologic data in-
dicating enhanced ischemic heart disease risk among
subjects with low decision latitude (16).

in conclusion, the present study could not substan-
tiate any major differences in physiological risk factors
between surgeons and general practitioners that would
further our understanding of why surgeons are an
apparent risk group for ischemic heart disease in
Sweden. However, a number of psychosocial work
characteristics differed between the groups. Overall
psychological arousal was consistently higher among
the surgeons. It is feasible to speculate that such
psychosocial factors act independently of traditional
risk factors and could contribute to the enhanced risk
for surgeons. However more research is needed to
substantiate such a hypothesis. The study further
substantiates previous results indicating that the
physiological risk-factor profile of physicians is no
better than that observed for other professionals. One
may wonder why it is that physicians do not adopt a
healthier life-style in order to combat ischemic heart
disease. It seems that knowledge alone is not sufficient;
instead it must be linked with a certain amount of fear
before it induces changes in life-style (11). This
coupling might not exist among physicians, or, alter-
natively, their work conditions do not allow them
sufficient opportunity to put this knowledge to use.

The differences between the groups with respect to
sympathetic activity might have been better evaluated
if the subjects had been studied under actual work con-
ditions (14). It is possible that changes in highly labile
endocrine systems are not reflected in basal measure-
ments. However, a number of the traditional risk

factors, such as blood lipids, are slow reactors that do
not change substantially over a short period of time.

Compared with Swedish white-collar workers, the
physicians studied appeared to enjoy their work to a
greater extent, perceived it as more hectic and more
psychologically demanding, and lacked control over
everyday planning to a greater extent (2). However,
they also reported that they developed and learned new
skills to a greater extent in their profession.

In summary, a physician’s work environment con-
tains a number of severe stressors not commonly faced
by personnel outside the health care sector, but the
work also entails many rewarding and satisfying ex-
periences. The physicians studied had a very strong
feeling of responsibility towards their work and rarely
stayed home when they were sick. A more-detailed
analysis of the physicians’ work environment is likely
to give us a better understanding of factors that
increase a worker’s ability to cope and enjoy work
despite occasional demanding circumstances.
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