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Abstract
Low-fat diet may play a role in prevention of cardiovascular disease (CVD) by altering the levels
of hemostatic factors. There are yet limited data on the effects of low-fat diet on the circulating
levels of these factors and existing studies are limited by small sample size and short duration of
follow-up. We conducted an analysis in a subset of women (active arm = 723; control arm =
1,036) within the Women's Health Initiative Dietary Modification Trial to investigate the long-
term effect of a low-fat diet on circulating levels of fibrinogen, factor VII concentration and factor
VII activity among postmenopausal women aged 50-79 years. Using linear mixed effects model
with random intercept and data from three follow-up visits (years 1, 3 and 6) we evaluated the
change in each factor over time. Overall, the changes in these factors were small (less than 5%) in
both the arms of the trials at the end of intervention and there was no significant difference in
mean change between the two arms. Our results indicate that the low-fat dietary intervention was
not associated with significant changes in hemostatic factors among postmenopausal women.

Epidemiological data have suggested a role for low-fat diet in the prevention of
cardiovascular disease (CVD). Although high circulating levels of hemostatic factors are
associated with increased CVD risk (1,2), there are limited data on the effects of low-fat
dietary interventions on the circulating levels of these biochemical markers (3-5). A few of
these studies suggested a benefit of low-fat diet on coagulation profile. For example, in a
cross-over study among 21 healthy middle-aged individuals, a low-fat dietary intervention
(28% of energy) for 2 weeks resulted in lowering of plasma factor VII activity (88 vs. 96%,
p=0.002) while raising plasma fibrinolytic activity (4). In another study among healthy
young men, a similar low-fat (26% of energy) diet for 8 months also was associated with a
significant increase in systemic fibrinolytic activity but found no significant change in
plasma levels of fibrinogen, t-PA antigen, or plasminogen activator inhibitor type I antigen
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(3). These existing studies, however, are limited by small sample sizes and short duration of
follow-up, generally less than one year. Hence, we conducted an analysis within a subset of
a participants of a large randomized clinical trial to investigate the effect of a longer-term
(over 6 years) low-fat dietary intervention on the circulating levels of hemostatic factors
including fibrinogen, factor VII and factor VII activity (%) among postmenopausal women
aged 50-79 years.

The Women's Health Initiative enrolled 48,835 women aged 50-79 in the Dietary
Modification (DM) Trial to evaluate the effect of a low-fat, and high fruit, vegetable, and
grain diet on breast cancer, colorectal cancer, and heart disease in postmenopausal women.
The method and the primary findings of the DM trial have been reported earlier (6,7). In
brief, the DM intervention was designed to reduce total fat intake to 20% of total energy
while increasing consumption of vegetables and fruits to at least 5 servings per day and
grains to at least 6 servings per day. The intervention did not include total energy reduction
or weight-loss goals. It has been previously reported that there were no meaningful changes
from baseline observed in any of the dietary factors in the comparison group (6). Compared
with the control group, however, the intervention group reported significant changes in
several nutrients and resulted in an 8.2% lower mean total fat intake, and a 2.9% lower mean
saturated fat intake, as well as reduced intakes of trans, monounsaturated, and
polyunsaturated fat and increased intakes of fiber, vegetables and fruits, total and whole
grains, and soya at the end of 6 years.

The current study was conducted among 1,759 women (active arm = 723; control arm =
1,036) within the randomly selected 2,171 women with repeated blood sample collections
with measurements on hemostatic factors baseline and at the end of year 1, 3 and 6.
Hemostatic factors were measured in citrated plasma. Fibrinogen is measured on a MLA
ELECTRA 1400C (Medical Laboratory Automation Inc., Mt. Vernon, NY) using a clot-
based turbidometric detection system. Factor VII activity was measured on a MLA
ELECTRA 1400C (Medical Laboratory Instrumentation Inc., Mt. Vernon, NY) using a
turbidometric detection. Factor VII antigen was measured using a sandwich ELISA assay
(Asserchrom VIIag, Diagnostica Stago, France). Based on the sample size and the standard
deviation of each biomarkers estimated from our data, we had 80% power to detect a
difference in mean change between intervention and control group of 7.5 mg/dl for
fibrinogen, 4.3% for factor VII activity and 3.9% factor VII antigen concentration.

All analyses were conducted using the intention-to-treat approach. That is, data from each
study participant were analyzed as per her initial assignment to a treatment or control arm.
We used linear mixed effects model with data on all the follow-up visits together to evaluate
change in each hemostatic factor over time with a random intercept to account for
correlations between repeated observations for the same woman. Time since randomization
was included in the model as a categorical variable (years 1, 3 and 6). An interaction term
between time since randomization and intervention group was also included to allow the
effect of intervention to be different at each follow-up time. Wald test was used to assess if
the intervention effect were statistically significant. The baseline level of each marker was
included as a covariate to account for a potential effect due to “regression to the mean” (8).

Overall, the changes in fibrinogen, factor VII activity and factor VIIC were small (less than
5%) in both the arms of the trials at the end of 6 years of intervention. Furthermore, the
between-group (intervention vs. control) differences in mean change of these markers from
baseline were not statistically significant at any timepoint (Table 2). Further, these changes
in hemostatic factors were not related to changes in the BMI (6 year mean change
intervention group: -0.3±2.5 kg/m2 and control group: 0.2 ± 3.2 kg/m2). As in the case of
any clinical trial, our study is also limited by any bias due to non-compliance to study
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intervention. In this trial, dietary adherence rates, defined based on participation in trial
activities, were 87% at year 3 and 75% at year 6, while the corresponding rates in the
intervention group were 57% and 31%.

Our results indicate that the low-fat dietary intervention was not associated with significant
changes in several hemostatic factors among postmenopausal women and hence the
potential benefit of a low-fat diet on CVD risk is likely to be mediated through other
important mechanisms.
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Table 1
Mean levels and change in hemostatic factors at different time points of the DM trial

Fibrinogen, (mg/dl) Factor VII activity, % Factor VII concentration, %

MEAN

Intervention

 Baseline 305.0 ± 61.1 127.2 ± 33.2 126.1 ± 31.7

 Year 1 306.8 ± 62.6 123.7 ± 32.3 122.0 ± 30.0

 Year 3 293.9 ± 62.2 126.9 ± 34.0 125.9 ± 34.8

 Year 6 291.8 ± 61.6 121.4 ± 30.0 132.7 ± 37.1

Control

 Baseline 300.8 ± 63.2 126.7 ± 31.4 126.0 ± 28.8

 Year 1 300.1 ± 62.7 125.4 ± 31.2 123.9 ± 28.6

 Year 3 293.1 ± 60.1 127.1 ± 30.9 128.1 ± 32.1

 Year 6 291.5 ± 61.3 121.7 ± 38.1 132.2 ± 33.0

MEAN CHANGE

Intervention

 Year 1 – baseline 1.1 ± 47.9 -3.4 ± 20.7 -4.0 ± 23.5

 Year 3 – baseline -7.5 ± 49.8 -1.8 ± 28.3 -1.5 ± 27.9

 Year 6 – baseline -11.4 ± 54.6 -6.9 ± 27.0 5.3 ± 28.8

Control

 Year 1 – baseline -2.1± 49.0 -1.6 ± 20.1 -1.7 ± 18.3

 Year 3 – baseline -8.3 ± 50.9 -1.1 ± 26.2 1.5 ± 26.6

 Year 6 – baseline -8.6 ± 57.2 -6.1 ± 38.3 5.6 ± 29.0

Nutr Metab Cardiovasc Dis. Author manuscript; available in PMC 2013 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Rajpathak et al. Page 5

Ta
bl

e 
2

R
es

ul
ts

 f
ro

m
 li

ne
ar

 m
ix

ed
 e

ff
ec

ts
 m

od
el

 f
or

 c
ha

ng
e 

in
 h

em
os

ta
ti

c 
fa

ct
or

s 
th

e 
be

tw
ee

n-
gr

ou
p 

(i
nt

er
ve

nt
io

n 
vs

. c
on

tr
ol

)

Y
ea

r 
1

Y
ea

r 
2

Y
ea

r 
3

β
p-

va
lu

e
β

p-
va

lu
e

β
p-

va
lu

e

F
ib

ri
no

ge
n

4.
36

0.
08

6
0.

23
0.

93
1

-2
.4

0
0.

38
1

F
ac

to
r 

V
II

 a
ct

iv
it

y
-1

.8
3

0.
17

9
-0

.3
5

0.
81

2
-0

.9
9

0.
50

4

F
ac

to
r 

V
II

 C
-1

.7
4

0.
18

5
-2

.0
7

0.
13

7
0.

17
0.

90
5

Nutr Metab Cardiovasc Dis. Author manuscript; available in PMC 2013 April 1.


