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Regular exercise reduces fibrinogen levels: a review
of longitudinal studies
E. Ernst
Department of Physical and Medical Rehabilitation, AKH, University ofVienna Medical School, Austria

Fibrinogen can be considered as a major cardiovascular
risk factor. Therefore there is a growing interest in
methods to lower its plasma level. This paper is aimed at
reviewing the data investigating the effects of regular
exercise on plasma fibrinogen levels. Cross-sectional
studies strongly suggest that regular exercise will reduce
fibrinogen levels, and longitudinal data confirm this. The
average decrease achieved by regular endurance exercise
over several months is around 0.4g/l. It can be extra-
polated that this corresponds to a substantial decrease in
risk of coronary heart disease. It is concluded that regular
exercise is the most practicable approach known to date to
lower plasma fibrinogen levels.
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A wealth of data has accumulated during the last
decade to suggest that fibrinogen represents an
independent cardiovascular risk factor. Its impact
seems to be as strong as, or even stronger than, that
of total cholesterol'. If this view is accepted, the
question arises as to how fibrinogen levels can be
altered in order to reduce the risk. Clearly this aspect
has not yet been fully investigated.
Obviously simple lifestyle changes would be

preferable to medication. Yet at present our know-
ledge about factors that do affect fibrinogen is
incomplete. Stopping smoking will have a substantial
fibrinogen-lowering effect2. Diet seems to have
surprisingly little influence'. Psychological stress
may be more important, and being overweight may
also be relevant3.
A prime candidate among lifestyle variables to alter

the cardiovascular risk is exercise. It seems timely
therefore to review the data relevant to the question
of whether regular exercise modifies fibrinogen
levels.

Cross-sectional data
Several epidemiological studies have suggested that
exercise does modify fibrinogen levels. For instance,
both the Whitehall4 and the Gothenborg studies5
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found an inverse relationship between physical
activity and fibrinogen. In the Scottish Heart Health
Study of 8824 men and women, individuals who
were inactive in leisure time or at work had
significantly higher fibrinogen levels compared with
more physically active study participants . Recently
Connelly and co-workers addressed the problem by
comparing individuals with a history of no, mild or
strenuous exercise7. These authors clearly showed
that strenuous exercise is associated with a reduction
of fibrinogen even if age, smoking habits, alcohol
consumption, body mass index and occupation
(manual or non-manual) are accounted for. The most
comprehensive cross-sectional study is the Arterio-
sclerosis Risk in Communities study8. It extrapolates
that 1 unit of sportive activity would reduce the
fibrinogen level by 0.3-0.4 g/l.

Longitudinal studies
Evidence from cross-sectional data, by definition, is
limited as to its conclusiveness; in particular it is not
possible to establish a cause-effect relationships.
Therefore longitudinal trials are needed to answer the
above question.
The first such study was published in Russian10

and all we know about its findings is that 30 patients
with coronary heart disease were submitted to a
30-day regimen of regular exercise. This brought
about a significant drop in fibrinogen levels. Neither
the degree of change nor the results from the control
group are mentioned in the English abstract of this
paper. Therefore the study cannot be interpreted
conclusively.

Stratton et al." published a study in which two
different groups of men were submitted to endurance
exercises of increasing intensity for 6 months. One
group was composed of young men (24-30 years
old), while the other was composed of elderly men
(60-82 years old). All were healthy according to a
physical and routine laboratory check-up. Fibrinogen
was measured by the Clauss method before and after
the programme. To exclude interference of acute
phase responses due to intercurrent infections, the
C-reactive protein was also measured. It did not
change during the trial. Fibrinogen, however, de-
creased by 13% in the group of young men. The
group of elderly men showed a non-significant trend
in the same direction.
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Table 1. Controlled trials on exercise and fibrinogen

First author (design) Study populations Exercise programme Fibrinogen change

Stratton 10 healthy young men Four or five times (45 min) per week, 4 Young: from 2.3(0.5)* to 2.2(0.5)
13 healthy elderly men months at 50-60% heart rate reserve, (n.s.)

then 2 months at 80-85% heart rate Elderly: from 3.6(0.8) to 3.1(0.5) (P =
reserve, endurance exercise 0.002)

Wosornut (randomized) 55 men, 12 months after Three times (12-60 min) per week
coronary artery surgery 1. Aerobic exercise (n = 15) 1. From 3.4(0.2) to 3.0(0.2) (P = 0.02)

2. Power exercise (n = 20) 2. From 3.2(0.1) to 3.1(0.1) (n.s.)
3. No exercise (n = 20) 3. From 3.5(0.2) to 3.3(0.2) (n.s.)

Ernst 24 healthy sedentary 1. 28 h per week endurance exercise 1. 2.6(0.3) to 2.2(0.4) (P < 0.05)
volunteers (n = 12) for 9 weeks 2. (n.s.)

2. No exercise (n = 12)

n.s., not significant, all studies were conducted according to a parallel group design; *Values are mean(s.d.); tThe only randomized trial
on the subject

Wosornu and co-workers12 randomized 55 men
within 12 months of coronary artery surgery into
three groups: controls did not exercise, one ex-
perimental group performed regular aerobic exer-
cises, and another one carried out regular power
exercises, both for a period of 6 months. Each session
lasted for 12-60 min and was repeated three times
weekly for 6 months. The intensity of the exercise
was not defined but seemed to be at a medium level.
Only aerobic exercise was associated with a signifi-
cant decrease of fibrinogen levels (Table 1).
Our group submitted 12 healthy volunteers to

regular endurance exercises. The programme com-
prised 28 h of exercise (medium intensity) per week
and lasted for 9 weeks. At the end of the trial period
fibrinogen had dropped significantly, while it re-
mained stable in unexercised controls13.

Similar results were obtained in patients suffering
from intermittent claudication 4. Yet in this study
only plasma viscosity was determined which is only a
rough estimate for fibrinogen. Baseline values were
elevated in claudicants and were normalized within 2
months by regular (five times per week) walking
exercise. This effect was paralleled by an increase in
walking ability.
These studies agree that endurance exercise for

several weeks will decrease fibrinogen. The absolute
fall is surprisingly uniform in the region of 0.4 g/l. On
the basis of the data of the Northwick Park Heart
study15, in which the strength of the association of
fibrinogen and coronary heart disease is characteristic
of other epidemiological prospective studies1, one
can calculate7 that 0.1 g/l difference corresponds to a
modification of coronary heart disease risk of 15%.
Thus a decrease of 0.4 g/l could mean a decrease in
risk of as much as 60%.

Discussion
Exercise has often been shown to protect against
coronary heart disease. Several mechanisms have
been discussed - among others blood lipids, blood
pressure, insulin levels and obesity. The data
reviewed above suggest that the reduction of
fibrinogen is yet another factor to be considered.

Fibrinogen is a cardiovascular risk factor through its
participation in both the atherogenic and thrombo-
genic processes'. Exercise may be the most appropri-
ate way known to date to lower plasma fibrinogen
concentrations.
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