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Abstract

Background—Physical function is integral to healthy aging; however, limited research has
examined the association of venous thromboembolism(VTE) with subsequent physical function.

Objectives—To prospectively evaluate the relationship between VTE and decline in physical
function among 80,836 women from the Nurses’ Health Study(NHS), ages 4672 in 1992, and
84,304 women from the Nurses’ Health Study 11(NHS 11), ages 29-48 in 1993.

Methods—Physical function was measured by the Medical Outcomes Short Form-36 physical
function scale, administered every four years. We compared change in physical function for
women with versus without an incident VTE in each 4-year follow-up period using multivariable
linear regression.

Results—We observed a decline in physical function over four years comparing women with
versus without incident VTE in both older (NHS) and younger (NHS 11) women (multivariable-
adjusted mean difference NHS:-6.5 points [95% CI:-7.4,-5.6] per 4-years, NHS 11:-3.8 [95% CI:
-5.6,—-2.0]). This difference appeared greater among women specifically reporting a pulmonary
embolism (NHS:-7.4 [95% CI1:-8.7,-6.1], NHS 11:-4.8 [95% CI:-6.8,-2.8]), and was equivalent
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to 6.2 years of aging. While longer-term slopes of physical function decline following a VTE were
not different from the slopes of decline in women without a VTE, absolute level of physical
function of women with VTE was worse at the end of follow-up compared to women without
VTE.

Conclusions—In this prospective cohort, incident VTE was strongly associated with an acute
decline in physical function. These results suggest it may be clinically important to consider
approaches to ameliorating functional deficits shortly after VTE diagnosis.
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INTRODUCTION

Venous thromboembolism (VTE) includes both deep vein thrombosis (DVT) and pulmonary
embolism (PE). Approximately 2 million Americans are diagnosed with DVT and 500,000-
600,000 are diagnosed with PE every year.[1] While much research has examined quality of
life measures after other cardiovascular outcomes, relatively little research has investigated
quality of life after VTE especially over the longer term. Physical function, which is the
ability to perform basic and instrumental activities of daily living, is a vital component of
healthy aging and quality of life. Poor physical function is related to hospitalization [2],
long-term nursing home care [3, 4], and increased mortality [4, 5] among older adults.
Understanding how VTE affects physical function may improve our ability to intervene to
improve quality of life after a VTE event.

To examine the relationship between VTE and subsequent physical function, we analyzed
data from the Nurses’ Health Study and Nurses’ Health Study I, two large cohorts of female
health professionals, with repeated measures of physical function and self-reported VTE
over 8-20 years of follow-up.

METHODS

Study population

The Nurses’ Health Study (NHS) began in 1976, when 121,700 female nurses, aged 30-55
years, completed a mailed questionnaire about their health and lifestyle. The Nurses’ Health
Study Il (NHS I1) began in 1989 when 116,430 female nurses, aged 25-42 (i.e. younger than
those enrolled in NHS), completed and returned a similar questionnaire. Both cohorts use
identical methods for data collection and follow-up, including biennial mailed
questionnaires to update health and lifestyle information. The physical function domain of
the Medical Outcomes Study Short Form-36 (SF-36) was included on the questionnaires
beginning in 1992 in the NHS and 1993 in NHS II. To date, the follow-up rate in both
cohorts is approximately 90%. All participants provided informed consent and study
protocols were approved by the institutional review boards at Brigham and Women’s
Hospital and the Harvard T.H. Chan School of Public Health.
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From the population of all NHS and NHS |1 participants, women were excluded from this
analysis if they died prior to the first measure of physical function, did not complete the first
physical function assessment in 1992/1993, or had a history of VTE prior to the first
physical function assessment. Thus, we included 80,836 women from NHS and 84,304
women from NHS Il in this analysis.

Assessment of VTE

Assessment of VTE in the NHS and NHS 11 cohorts has been previously described.[6-8]
Initial identification of VTE events is based on participant self-reports on the biennial
questionnaires. Since cohort inception, NHS biennial questionnaires have included a specific
question asking participants whether they had a physician-diagnosed PE within the
preceding two years since the last questionnaire. NHS participants who report a physician-
diagnosed PE are sent a follow-up letter requesting medical records from the facility where
they were diagnosed. A detailed review of records is then performed. Cases reviewed
validate approximately 95% of nurses’ self-reported VTE.[9] Incident cases for which the
medical record includes imaging that was diagnostic for PE, are considered confirmed.
Imaging is considered diagnostic if a radiologist noted a ventilation/perfusion lung scan that
indicated a high probability of PE, a filling defect on a contrast-enhanced computed
tomographic scan of the pulmonary arteries, or a filling defect on a catheter-based
pulmonary angiogram. In NHS, physician-diagnosed DVT is identified when participants
write in this diagnosis on a blank line reserved for “other conditions”. Although DVT was
not confirmed by medical records review, in a validation study of 101 self-reported cases of
DVT, it was found that 94% of cases were confirmed in medical records, 2% were probably,
and only 4% were not confirmed. [9]

On NHS Il questionnaires, a single question asks participants whether they had a physician-
diagnosed VTE (“DVT/PE”) in the past two years. NHS Il participants reporting VTE then
received a follow-up letter requesting re-confirmation and identification of their specific
diagnosis; those reporting PE were also asked to provide access to medical records for
review. Otherwise, confirmation methods for PE in NHS 11 are identical to those in NHS.
Given the severity of diagnosis, followed by extensive treatment, therapeutic monitoring,
and clinical follow-up required of patients with VTE, cases are likely reported with high
accuracy in this population of nurses with high health literacy and we are likely not missing
cases that participants neglected to report. Since the inception of both cohorts, PE events
have been sub-coded according to whether they were provoked by cancer, surgery or trauma.
For our analysis, we included participants diagnosed with concurrent PE and DVT in the PE
analysis. All cases included in this analysis were the participant’s first diagnosis of VTE.

Physical function

Information on physical function was collected from the SF-36 questionnaire, a widely used
and validated instrument.[10] The physical function domain of the SF-36 is a consistent and
reliable predictor of morbidity and mortality in a variety of populations.[5, 11, 12] The
physical function component of the SF-36 was administered to participants starting in 1992
and every four years thereafter in NHS and in 1993, 1997, and 2001 in NHS Il It is
comprised of 10 questions regarding physical limitations in performing the following
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activities: bathing/dressing yourself, walking one block, walking several blocks, walking
more than one mile, bending/kneeling, climbing stairs, lifting groceries, moderate activities,
and vigorous activities. Each question has the same three response choices; each answer of
“Yes, limited a lot” is assigned one point, an answer of “Yes, limited a little” is assigned two
points, and an answer of “No, not limited at all” is assigned three points. A raw score is
derived from the set of 10 questions and ranges from a minimum of 10 points to a maximum
of 30 points. The raw score is then transformed to a 100-point scale, with a score of 100
considered highest physical function.[10]

Statistical analysis

We investigated the association between an incident VTE event and the change in physical
function score over a four-year period using multivariable linear regression. There were a
total of five, four-year time periods between physical function classifications in NHS and
two, four-year time periods in NHS 1. We applied an unstructured correlation matrix in the
multiple regression procedure to account for within-person repeated measures of health and
lifestyle variables as covariates, as well as physical function. Models were adjusted for all of
the potential clinical confounders that we previously found on univariate analysis to be
associated with VTE in our cohorts[6]: age (continuous), aspirin use, body mass index (<25
kg/m2, 25-<30 kg/m?2, =30 kg/m?2), cancer (excluding non-melanoma skin cancer), coronary
heart disease (history of myocardial infarction or angina), diabetes, hypertension, non-
aspirin nonsteroidal anti-inflammatory drug use, physical activity (measured as average
metabolic equivalents/week), post-menopausal status (including the use of oral
contraceptives or post-menopausal hormone replacement), rheumatologic disease
(rheumatoid arthritis or systemic lupus erythematosus) and smoking status (never, past,
current). Data on covariates was obtained from the 1992 (NHS) or 1993 (NHS 1)
questionnaire and updated every four years. Very few data on covariates were missing.
However, when data were missing, we carried forward responses from the previous
questionnaire cycle. If data remained missing after two cycles, missing indicator variables
were created and included in models as covariates. For these analyses of four-year physical
function, we removed women who had previously been diagnosed with VTE from the at-risk
group to enable comparisons between women with VTE during each four-year period to
women with no history of VTE up until that time-period.

When evaluating the association between VTE and trajectories of physical function decline,
we focused our analysis on NHS, where we had 20 years of follow-up and six repeated
measures of physical function (i.e. five, four-year time periods). In contrast, in NHS I, only
eight years of follow-up and three measures of physical function (i.e. two four-year time
periods) were available, which limited our ability to measure longer-term trends. We used
linear mixed effects models to estimate mean differences in rate of physical function decline
over the entire follow-up period. Models were adjusted for the potential confounders
mentioned above. Models included random varying intercepts and slopes to allow for
individual physical function trajectories over time. In these models, women contributed
follow-up time for “no VTE” at each follow-up interval, and subsequently began
contributing time to the “VTE” category if they had an incident event.
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We performed pre-defined subgroup analyses of women with DV T-only and women with PE
(with or without DVT). We recognized that a change in physical function associated with
VTE could be secondary to confounding by factors that are risk factors for VTE. To assess
potential sources of bias or confounding, we therefore performed several sensitivity
analyses. First, we analyzed the subgroup of women who did not have PE provoked by
cancer, surgery, or trauma, to remove potential effects of these provoking factors on physical
function. We also conducted an analysis in which we excluded women from the analysis
during the follow-up period when they reported a diagnosis that could confound the
relationship between VTE and physical function: incident cancer, coronary heart disease,
congestive heart failure, stroke, transient ischemic attack, hip replacement, multiple
sclerosis, Alzheimer’s disease, Parkinson’s disease, amyotrophic lateral sclerosis, ulcerative
colitis/Crohn’s, rheumatologic disease, and gout. We performed this analysis to ensure that
we addressed potential confounding to the best of our capabilities and to that a change in the
slope of physical function after VTE was unlikely to be related to another incident diagnosis.
Lastly, since physical function is highly correlated with physical activity, we compared
multivariable models both including and excluding physical activity. All analyses were
performed in SAS 9.3 (SAS Institute Inc., Cary, NC). All statistical tests were two sided and
P < 0.05 was considered statistically significant.

RESULTS

Over 20 years of follow-up from 1992 to 2012, 2,304 women from NHS developed a VTE;
this includes 996 women who developed a DV T-only and 1,308 women who developed a PE
(with or without DVT). Over eight years of follow-up in the NHS Il from 1993 to 2001, 620
women developed a VTE; this includes 323 women who developed DV T-only and 297
women who developed a PE (with or without DVT). The overall cumulative incidence rate
of VTE was 130/100,000 person-years in NHS and 100/100,000 person-years in NHS I1.
Table 1 presents participant characteristics at the first measure of physical function,
separately for women who developed a VTE during follow-up and women who did not
develop a VTE. In both cohorts, women who developed VTE had higher BMI and slightly
higher prevalence of hypertension, coronary heart disease, and rheumatological disease at
baseline (1992/1993) compared to women who did not develop a VTE. Women who
subsequently developed a VTE also reported more aspirin at baseline compared to women
who did not develop a VTE. Finally, women who subsequently developed a VTE had worse
physical function scores in 1992/1993 (NHS: physical function score in 1992 for VTE=81.5
vs. no VTE=85.2, NHS II: physical function score in 1993 for VTE=83.5 vs. no VTE=91.2).

When we investigated change in physical function over four years comparing women with
an incident VTE during those four years to women without an incident VTE, we first looked
at each time-period separately, as diagnosis and treatment of VTE has changed substantially
over time. For women who had an incident VTE in the first time-period (1992-<1996), we
observed a significantly worse decline in function (—4.9 points [95% confidence interval
(CI): -6.8, —3.1]) compared to women without an incident VTE in that time-period. Similar
associations were found for women with incident VTE in all subsequent time-periods
compared to women without VTE (Incident VTE in: 1996-<2000 -5.3 points [95% CI :
—7.3, —3.4]; 2000-<2004 -6.7 [95 % CI: -8.4, —5.0]; 2004-<2008 -7.0 points [95% CI:
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-8.7, -5.3], 2008—<2012 -5.8 points 95% CI: [-5.8 95% CI: 7.4, -4.1]) (Figure 1). The
overall pooled estimate for change in physical function over four years comparing women
with an incident VTE to women without an incident VTE during those four years was (NHS:
-6.5 points [95% CI: —7.4, -5.6]) (Table 2). For context, among women in NHS, one year of
age was associated with a 1.2 point decline in physical function score. Thus, the overall
mean difference of 6.5 points we observed in women who had a VTE, compared to those
who did not have a VTE, was equivalent to the physical function decline associated with 5.4
years of aging. When we looked at the specific activities for which women with VTE
reported impairment, the most common limitations were with vigorous activities, climbing
several flights of stairs, walking more than one mile, and bending/kneeling.

When we examined the slope of physical function decline in four-year periods occurring
after a four-year period in which a VTE event occurred, the slope of decline was not
significantly different than that of women without a VTE (Figure 1). Specifically, the overall
mean difference in the rate of decline in physical function score per four-year period was
-0.2 points (95% CI: -0.5, 0.2) comparing women who had had a VTE to those without
VTE (Supplementary Table 1). Nonetheless, due to the decline that occurred during the four-
year time period when a VTE occurred, women with a VTE had a lower physical function
score at the end of follow-up compared to women without a VTE (Figure 1).

When we divided women according to whether their VTE was DV T-only or PE (with or
without DVT), we found a significant decrement in physical function over four-years for
both groups compared to women with no VTE (Table 2). However, women reporting a PE
appeared to have greater decline in their physical function (multivariable adjusted mean
difference for NHS subjects with PE compared to women without a VTE = -7.4 [95% CI:
-8.7, —6.1] compared to —5.6 [95%Cl: -6.9, —4.3] for DVT). This mean difference of 7.4
points we observed in women who had a PE, compared to those who did not have a VTE,
was equivalent to the physical function decline associated with 6.2 years of aging and the
mean difference of 5.6 points we observed in women who had a DVT, compared to those
who did not have a VTE, was equivalent to the physical function decline associated with 4.7
years of aging.

When we limited our analysis to the subgroup of NHS subjects who did not have a PE
provoked by cancer, surgery, or trauma, the decrease in physical function score over four-
years in this subgroup of women with PE (multivariable adjusted mean difference compared
to women without a VTE = -5.3 [95% CI: —7.5, —3.0]) was similar to the decrease in the
cohort overall. Similarly, results did not substantially change when we excluded women who
reported incident cancer, coronary heart disease, congestive heart failure, stroke, transient
ischemic attack, hip replacement, multiple sclerosis, Alzheimer’s disease, Parkinson’s
disease, amyotrophic lateral sclerosis, ulcerative colitis/Crohn’s disease, rheumatologic
disease, and gout (multivariable adjusted mean difference compared to women without a
VTE = -6.8 [95% ClI: -7.9, -5.8]) Results also did not change when we performed our
analysis without adjustment for physical activity (data not shown).

Findings were generally consistent in the younger women in NHS 11, though, the mean
differences between subjects with and without VTE were smaller in magnitude than those

J Thromb Haemost. Author manuscript; available in PMC 2019 December 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hagan et al.

Page 7

we found in the older (Table 2). In NHS II, the multivariable adjusted mean difference in
physical function decline over four-years comparing women with versus without an incident
VTE was —3.8 points (95% CI: -5.6, —2.0). When we divided women according to DVT-
only or PE with or without DVT, we again found that women specifically reporting a PE
appeared to have a greater decline in physical function (multivariable adjusted mean
difference = —4.8 [95% ClI: —6.8, —2.8] compared to —3.0 [95% CI: 5.2, —0.7] for DVT).
Additionally, when we limited the analysis in NHS 11 to the subgroup of women who did not
have PE provoked by cancer, surgery, or trauma, the decrease in physical function score over
four-years in this subgroup of women with PE (multivariable adjusted mean difference=
-4.1 [95% CI: -9.6, 1.5]) was similar to the decrease in the cohort overall, although here,
the difference was not statistically significant, likely due to the small number of younger
women who had a PE that was not provoked by cancer, surgery, or trauma.

DISCUSSION

In this large, prospective study of women, VTE was associated with an acute, marked
decline in physical function. On average, after controlling for potential confounding factors,
the four-year decline in physical function was 6.5 points greater in older women at the time
of their VTE than in women without VTE, and 3.8 points greater in younger women at the
time of their VTE than in women without VTE. The decrease appeared worse if the VTE
event was a PE. In subsequent time periods after a venous thromboembolism event physical
function returned to the expected rate of decline associated with aging, the steep decline
occurring at the time of the VTE resulted in worse absolute physical function among women
with VTE at the end of follow-up.

The decline in physical function we observed is clinically significant. Prior studies have
indicated that a change of 4 to 5 points on the SF-36 physical function scale is a clinically
important difference - indicating that the decrease in physical function we observed among
older women with VTE is clinically important. [13] In addition, it has been demonstrated
that a one point lower score on the physical function scale is associated with a 7-12%
increased risk of being unable to work.[14] Moreover, the overall mean difference of 6.5
points we observed in women who had a VTE was equivalent to the physical function
decline associated with 5.4 years of aging, which may have substantial impact on a woman’s
health and independence.

To our knowledge, our study is the first large, longitudinal analysis of women to indicate a
potential deleterious effect of VTE on physical function. Prior studies have had modest
sample sizes (n=100 to 392) and only measured physical function at one time point.[15-23]
Two studies have used the SF-36 to measure physical function and found that patients with a
history of PE reported significantly worse physical function compared to general population
norms.[17, 19] One larger study (n=27,145), an analysis of women who survived to age 80
in the Women’s Health Initiative, found that women who reported a prior VTE scored, on
average, 12 points lower on the SF-36 physical function score than women who reported no
cardiovascular disease.[24] However, unlike our study, this analysis relied on a single
physical function measurement, so could not assess the temporal association of the physical
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function decline and VTE. Despite the different designs, the results of our study are
generally compatible with this previous work, which supports the robustness of our findings.

In addition to investigating overall VTE, we were also able to divide women according to
whether their VTE was a DVT-only or a PE. As anticipated, we found a greater decline in
physical function associated with PE than DV T-only. Patients with a DVT may have post-
thrombotic syndrome with associated leg pain and swelling following the event [25] and
prior work has found that post-thrombotic syndrome is significantly related to decreased
quality of among patients with DVT [22]. Patients with PE can experience these symptoms
plus complications including difficulty breathing or decreased cardiopulmonary reserve.[20,
23] This may result in more severe physical function deficits. We also found that decreases
in physical function associated with VTE were greater among the older women enrolled in
NHS than the younger women in NHS 1. This might be expected given the strong effect of
aging on physical function and the more limited functional reserve among older individuals.

The fact that we saw a greater decrease in physical function associated with the more severe
form of VTE (PE) than the less severe form (DVT) supports the hypothesis that the decrease
in physical function was related to the VTE event. However, it is possible that decreased
physical function after VTE is, at least in part, due to factors other than VTE, such as
comorbid illness or hospitalization. However, we found little attenuation in the association
of VTE with decreased physical function when we limited our analysis to the subgroup of
women who did not have PE provoked by cancer, surgery, or trauma. While these are among
the strongest provoking factors for VTE, we recognize that ours was not an exhaustive list of
all potential confounders. However, VTE cases have been coded using this definition of
provoking factors since cohort inception (1976 in NHS and 1989 in NHS I1), and updating
our definitions of provoking factors would have introduced inconsistency into our case
definition. We therefore felt it was important to keep the coding and definitions of
unprovoked cases consistent throughout follow-up. In order to further address the concern
that the observed association may be due to confounding, we conducted a number of
sensitivity analyses excluding women with a wide range of chronic diseases and still found a
similar association.

Our study had numerous strengths including multiple measures of physical function over 10
to 20 years, large sample size, and the ability to control for multiple potential confounders.
Potential limitations also need to be considered. Our study population was homogenous,
comprised of predominately white, female nurses, so it is possible our findings may not be
generalizable to men or other racial or ethnic groups. However, the homogeneity and the
uniform health access of this population reduces confounding by many factors and provides
strong internal validity. There is also potential for misclassification of VTE. However, we
would expect bias towards the null if women who experienced a VTE were classified as not
having a VTE, or vice versa. Thus, our findings are unlikely to overestimate the true
association between VTE and physical function. Additionally, the overall cumulative
incidence rates of VTE observed in these cohorts are similar to rates found in other
population-based cohort studies.[26] We also did not have access to data on recurrent VTE
and were thus unable to assess the effect of recurrence on physical function. Instead, we
removed subjects with VTE from the at-risk group, which allowed us to analyze the
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association between first VTE event and physical function. There is also a potential for
measurement error in physical function. However, the SF-36 is well-validated [10] and has
been found to correlate well with in-person physical performances measurements such as
grip strength, longer timed-up-and-go, chair rises, three-minute walk test, and the six-minute
walk test. [27-29] Lastly, in this analysis, we focused on physical function. However, we
acknowledge that VTE may be associated with other quality of life measures from the SF-36
as well, and we plan to investigate these in future analyses.

In summary, VTE is strongly associated with a decline in physical function and this decline
is greatest in the years immediately following the VTE event, for both older and younger
women. A prior clinical trial found that early initiation of an exercise training and behavioral
weight loss program was both safe and effective in improving physical activity and fitness
following VTE, which could help to ameliorate functional deficits after diagnosis. [30]
Given the importance of physical function to healthy aging and quality of life, the results of
this analysis highlight the importance of both preventing VTE and intervening early after
VTE diagnosis to improve long-term health outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Essentials

. The association of venous thromboembolism (VTE) with subsequent physical
function remains unclear.

. We prospectively evaluated this relationship among women from the Nurses’
Health Studies.

. We found a decline in physical function over four years in women with
incident VTE.

. This decline was somewhat greater among women specifically reporting a

pulmonary embolism.
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Figure 1.
Long-term decline in physical function score* associated with developing venous

thromboembolism (VTE), separated according to the follow-up period in which the VTE
occurred.

* Least square mean physical function scores are presented, after adjusting age (continuous),
aspirin use, body mass index (<25 kg/m?, 25 — <30 kg/m?2, =30 kg/m?2), cancer (excluding
non-melanoma skin cancer), coronary heart disease (history of myocardial infarction or
angina), diabetes, hypertension, non-aspirin nonsteroidal anti-inflammatory drug use,
physical activity (measured as average metabolic equivalent of tasks/week), post-
menopausal status (including the use of oral contraceptives or post-menopausal hormone
replacement), rheumatologic disease (rheumatoid arthritis or systemic lupus erythematosus)
and smoking status (never, past, current). Covariates were updated at the beginning of each
4-year time period and we stopped updating covariates after VTE diagnosis. Participants
were not censored after VTE. Physical function determined by score on Medical Outcomes
Short Form-36 Physical Function Scale; scores can range from 0-100, with higher scores
indicating better function. Dotted line indicates time period in which VTE occurred.
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Age-adjusted baseline characteristics of women who developed venous thromboembolism (VTE) and women

who did not develop VTE from the Nurses’ Health Studies, 2002/2003*

Nurses’ Health Study'r

Nurses’ Health Study 11 *

No VTES (n=78,532)

VTES (n=2,304)

No VTET (n=83,684)

VTET (n=620)

Mean Age, years (SD)
Mean BMI, kg/m?
Race,%

White

Black

Asian

Mean Physical Activity METs/week - (SD)
Smoking,%

Never

Past

Current

Hypertension,%
Coronary heart disease H, %

Rheumatological disease§§, %

Type 2 Diabetes, %

Cancer, %

Aspirin use, %

NSAID use, %

Mean Baseline Physical Function Score (SD)

Mean time to event, years (SD)

58.7 (7.2)
26.0 (5.0)

98
1
1
19.0 (23.2)

44
4
15
34
7

8

5
10
13
41
85.2 (18.6)

59.7 (6.8)
27.7 (5.5)

98

1

1
17.6 (25.9)

42
46
12
37
9

11

6

10

15

48
81.5 (20.5)
11.2 (5.5)

38.5 (4.6)
252 (5.6)

97
2
1
21.1(28.0)

66
23
11

2
9
21
91.2 (14.6)

39.7 (4.5)
28.3(7.1)

97

2

1
215 (26.7)

64
23
13
16

3
12
29
83.5 (21.0)
3.9(2.5)

Abbreviations: BMI, body mass index; kg, kilograms; m, meters; METSs, metabolic equivalent of task; NSAID, nonsteroidal anti-inflammatory
drug; SD, standard deviation; VTE, venous thromboembolism

All variables expect age were age adjusted.
fCharacteristics measured in 1992

iCharacteristics measured in 1993
§
VTE from 1992 to 2012.
A
VTE from 1993 to 2001.

Hok

No VTE was defined as no report of VTE through the end of follow-up in 2012. VTE was defined by participants’ report of physician-diagnosed

No VTE was defined as no report of VTE through the end of follow-up in 2001. VTE was defined by participants’ report of physician-diagnosed

Physical activity is assessed across 6 different types of exercise and activity is summarized as weekly expenditure of metabolic equivalents.

ﬁCoronary heart disease includes any history of myocardial infarction or angina.

§§Rheumatological disease includes any history of systemic lupus erythematosis or rheumatoid arthritis.
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