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Abstract

Almost 30% of hip fractures occur in men; the mortality, morbidity, and loss of independence after
hip fractures are greater in men than in women. To comprehensively evaluate risk factors for hip
fracture in older men, we performed a prospective study of 5994 men, primarily white, age 65+
years recruited at six US clinical centers. During a mean of 8.6 years of 97% complete follow-up,
178 men experienced incident hip fractures. Information on risk factors including femoral neck
bone mineral density (FNBMD) was obtained at the baseline visit. Cox proportional hazards
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models were used to calculate the hazard ratio (HR) with 95% confidence intervals; Fine and Gray
models adjusted for competing mortality risk. Older age (=75 years), low FNBMD, currently
smoking, greater height and height loss since age 25 years, history of fracture, use of tricyclic
antidepressants, history of myocardial infarction or angina, hyperthyroidism or Parkinson’s
disease, lower protein intake, and lower executive function were all associated with an increased
hip fracture risk. Further adjustment for competing mortality attenuated HR for smoking,
hyperthyroidism, and Parkinson’s disease. The incidence rate of hip fracture per 1000 person-
years (PY) was greatest in men with FNBMD 7-scores <-2.5 (white women reference database)
who also had 4+ risk factors, 33.4. Men age >80 years with 3+ major comorbidities experienced
hip fracture at rates of 14.52 versus 0.88 per 1000 PY in men age <70 years with zero
comorbidities. Older men with low FNBMD, multiple risk factors, and multimorbidity have a high
risk of hip fracture. Many of these assessments can easily be incorporated into routine clinical
practice and may lead to improved risk stratification.

Introduction

Hip fractures are the most devastating consequence of osteoporosis.() Almost 30% of all hip
fractures occur in men( and the morbidity, mortality, and loss of independence after a hip
fracture are greater in men than women.(34 Although hip fracture rates declined in US
women (2000 to 2009), rates were stable in US men.(*) Given the significant increase in life
expectancy in men and current demographic trends, there will be an increasing number of
hip fractures in men. Many potential risk factors for hip fractures have been identified, but
most previous studies have focused on women,® the association with bone mineral density
(BMD),6-8) a single set of risk factors,(®-11) or relied on a case-control design.(12-14) The
Dubbo Osteoporosis Epidemiology Study showed that BMD, postural instability and/or
quadriceps weakness, a history of falls, and prior fracture were risk factors for hip fracture in
men.(3) For the most part, the number of hip fractures in these studies was small (20 to
77),(6:8-1115) except for large database studies that focused on a single risk factor and did
not evaluate important covariates, particularly, BMD.(16-20)

The goal of this report is to expand knowledge of important risk factors for hip fracture in
men. This information is important to improve our understanding of the pathophysiology of
fracture and contribute to improvements in prediction of risk and prevention of fractures in
older men. We recruited a large cohort of older men, measured many potential risk factors,
including BMD, and followed the men for incident hip fractures up to 10 years.

Materials and Methods

Participants

The Osteoporotic Fractures in Men Study (MrOS) is a multicenter prospective study of risk
factors for fractures. The design, measures, and recruitment have been previously
described.(21.22) One of the primary specific aims of MrOS was to identify risk factors for
hip fracture in older men. In brief, 5994 men aged >65 years were recruited from 2000 to
2002 in Birmingham, AL; Minneapolis, MN; the Monongahela Valley near Pittsburgh, PA;
Palo Alto, CA; Portland, OR; and San Diego, CA. Approval of the conduct of MrOS was
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obtained from the institutional review boards of the participating institutions, and written
informed consent was obtained from all participants before data collection. Men were
excluded from the study if they could not walk without the assistance of another or had
bilateral hip replacements. Of the 5994 men enrolled, we excluded 118 men who reported
taking osteoporosis medications at baseline. This analysis includes 5876 men (98.0%) who
were followed for an average of 8.6 years (up to March 2012).

Information on demographic, lifestyle, personal and family medical history, functional
status, anthropometric, and cognitive, visual, and neuromuscular function data were obtained
at the baseline visit by self-report, interview, or examination.(?1) General health status was
self-rated as excellent/good versus fair/poor/very poor. We defined comorbidity as the sum
of self-report of 10 common chronic conditions. Functional status was assessed by summing
the amount of difficulty (on a 0 to 3 scale) with five instrumental activities of daily living
(difficulty walking two to three blocks, climbing 10 steps, preparing meals, heavy
housework, and shopping). Modified physical and mental health summary scales from the
12-item Medical Outcomes Study Short Form 12 (SF-12)(23) were also reported.

Lifestyle factors included alcohol consumption (average number of drinks per week),
smoking, and dietary intake. The Block 98 semiquantitative food-frequency questionnaire
(Block Dietary Data Systems, Berkeley, CA, USA) was administered.(24:25) Diet quality was
calculated using the validated Quality Index Revised (DQI-R).(26) Physical activity was
assessed with the Physical Activity Scale for the Elderly(”) (PASE) and additional questions
on daily walking for exercise and sedentary activity (sometimes/often sit >4 h/d).
Participants were asked to bring all current (any use within the past 30 days) prescription
medications with them to the clinic. All prescription medications were recorded in an
electronic medication inventory database and matched to its ingredients(s) based on the lowa
Drug information Service drug vocabulary (College Pharmacy, University of lowa, lowa
City, 1A, USA).(28)

We measured body weight (kg) and height (cm). Radial pulse was palpated for 30 seconds
after a 5-minute rest. The Modified Minimental State (3MS) examination was used to assess
global cognitive function (scored 0 to 100)(?9) and the Trail-making Test B, a test of
executive function; higher scores mean lower executive function. BMD of the femoral neck
(FN) was measured by DXA (model QDR 4500; Hologic, Waltham, MA, USA) with
extensive quality-assurance protocols used throughout.(30) 7-scores were calculated using
the National Health and Nutrition Examination Survey (NHANES) female reference
database.(®1) Tests of neuromuscular function included the ability and time required to
complete five chair stands and gait speed at usual pace over a 6-m course.(®)

Hip fractures

Men were followed for incident hip fracture with triannual questionnaires administered by
mail or telephone; >97% complete follow-up. Hip fractures were verified by physician
adjudication of medical records. Pathologic fractures were excluded. Because exclusion of
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fractures resulting from excess trauma underestimates the contribution of osteoporosis to
fractures,(32) we included fractures regardless of trauma level.

Statistical analysis

Results

All analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA). We
compared the baseline characteristics of men by incident hip fracture status using chi-square
tests, ftests, Fisher’s exact test, and Wilcoxon rank sum tests, as appropriate.

Cox proportional hazards analysis was used to estimate the hazard ratio (HR) and 95%
confidence intervals (Cl). Our model-building strategy followed the guidelines of Shtatland
and colleagues.(®3) To develop a parsimonious, multivariable (MV) prediction model from a
large number of variables, we generated a list of potential risk factors based on the literature.
We first tested for association with hip fractures in age-, race-, and site-adjusted models
(base models). We then adjusted for FNBMD to test if the association could be explained by
BMD. Among the variables associated with fracture in the univariate analyses, some were
highly correlated with each other, eg, body weight and body mass index (BMI). We selected
those that performed best in a stepwise regression models and the variable with the least
missing data. The Akaike Information Criteria (AIC) was used to determine the quality of
the models. Models with the lowest AIC are shown as the final model. Potential risk factors
from base plus FNBMD models (associations of p <0.10) were entered into stepwise
proportional hazards models (using p <0.10 to enter and 0 <0.20 to stop) to identify risk
factors associated with incident hip fractures. Finally, Fine and Gray competing risk
regression models were carried out using the same risk factors to account for competing risk
of mortality.(34) For continuous variables, we calculated the HR per one standard deviation
increase or decrease, depending on the hypothesized direction of an effect. Men were
censored at the time of event (first hip fracture), death, or end of the follow-up period.

We next created a score for each participant based on his number of independent clinical risk
factors. We examined the incidence of hip fracture according to the number of risk factors
within strata of the World Health Organization’s classification of FN 7-scores: 7-score <
-2.5; T-score —2.5to —1.0; 7-score >1.0. Finally, we calculated the incidence of hip fracture
by age and number of comorbidities.

Over the 10-year follow-up period, 178 (3%) men experienced an incident hip fracture, age-
adjusted incidence rate, 3.5 per 1000 person-years (PY). Men who sustained a hip fracture
differed from men who did not on a number of characteristics (Table 1). Men with a hip
fracture were older, less likely to be married, had a lower body weight and BMD, and
experienced greater height loss since age 25 years. They were also more likely to report
smoking, a previous fracture, falls, hyperthyroid disease, stroke, Parkinson’s disease,
myocardial infarction, and cataracts. Several medications were more commonly reported
among men with a hip fracture. Physical performance, physical activity, and cognitive
function tended to be lower at baseline in men who experienced a hip fracture.
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Multivariable models

In models adjusting for age, race, site, and FNBMD, we identified 32 variables (p <0.10) for
entry into the MV model. The multivariable model with the minimum AIC included all the
variables listed in Table 2. Older age (=75 years), lower FNBMD, currently smoking, protein
%, fractre after age 50 greater height and height loss since age 25 years, use of tricyclic
antidepressants (TCASs), self-reported history of physician diagnosed myocardial infarction
or angina, Parkinson’s disease and hyperthyroidism, and poorer executive function were all
related to an increased risk of hip fracture (MV model) (Table 2). Each standard deviation
increase in total energy from protein was related to an 18% lower risk of hip fracture. Men
with a history of previous fracture had a 48% increased risk of hip fracture.

Current smoking was associated with a twofold increased risk of hip fracture. Both a history
of stroke and chair stands were associated with about a twofold increased risk of hip fracture
in minimally adjusted models, but this was attenuated in the MV models. We found no
association between use of hypoglycemic medications to hip fracture.

Competing risks of mortality models

Consideration of the competing risk of mortality did not substantially alter most of the
associations. However, the association between smoking, hyperthyroidism, and Parkinson’s
disease was attenuated (Table 2). In contrast, there was a 2.6-fold increased risk of hip
fracture in men reporting current use of long-acting benzodiazepines in these competing
mortality risk models.

Number of risk factors, BMD, and prediction of hip fracture

Risk factors

Overall, the incidence of hip fracture increased with increasing number of risk factors and
decreasing BMD. A total of 128 (2.18%) men had BMD 7-scores <-2.5. Among these men,
the incidence of hip fracture increased with increasing numbers of risk factors (Fig. 1). For
example, the incidence of hip fracture (per 1000 PY) was 33.4 (95% CI -32.1-98.8) among
osteoporotic men with 4 or more risk factors compared with 4.09 (95% Cl -4.7-14.5)
among men with 7-scores = —1 and 4 or more risk factors. Similarly, among the 1923
(35.3%) men with 7-scores of —1.0 to —2.5, the incidence of hip fracture (per 1000 PY)
increased from 1.41 (95% CI 0.4-2.5) among men with 0 risk factors to 27.7 (95% CI 0.6—
54.8) among men with 4 or more.

not significantly associated with the risk of hip fracture

Several risk factors were related to hip fractures in minimally adjusted models but not in
multivariable analyses (Table 3, footnote ¢). These risk factors included history of previous
hip fracture, congestive heart failure, diabetes, hypertension, falls, use of alpha adrenergic
blockers, beta blockers, loop diuretics or nitrates, number of instrumental activities of daily
living, sitting >4 hours, body weight, total vitamin D intake, and SF-12 mental score.

Several risk factors previously identified in women were unrelated to hip fracture in men
(Table 3). We found no association between previous self-reported history of wrist or spine
fracture (after adjusting for FNBMD), parental history of fracture and several medical
conditions, eg, rheumatoid arthritis. We found no association between corticosteroid use,
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anticonvulsants, SSRIs, alcohol consumption, calcium intake, visual function, and hip
fracture. Greater physical activity was associated with a lower risk of hip fracture, but this
was attenuated after adjusting for FNBMD.

Comorbidity, age, and prediction of hip fractures

Hip fracture incidence increased with age (Fig. 2). However, within each age group, the
incidence of hip fracture increased with increasing number of comorbidities. The highest
incidence of hip fracture was observed in men age =80 years with 3 or more comorbidities.

Discussion

Our large prospective study of almost 6000 older men followed for incident hip fractures for
up to 10 years identified a number of important risk factors for incident hip fracture that
were independent of FNBMD: older age, prior fracture history, greater height and height
loss since age 25 years, use of TCAs, history of myocardial infarction or angina, Parkinson’s
disease and hyperthyroidism, smoking, lower dietary protein, and worse executive function.
Men with BMD in the osteoporotic range and 4 or more of these risk factors had about a 30-
fold higher incidence of hip fracture compared with men with normal BMD and no risk
factors. Thirty-five percent of men had a 7-score in the low bone mass range; in them, the
gradient of risk was 27 to 1 with increasing number of risk factors. Men age =80 years with
multiple comorbidities also had an increased risk of hip fracture.

Consistent with current fracture risk assessment tools,(35:36) we found associations with
increasing age, low BMD, smoking, and positive fracture history with an increased risk of
hip fractures. Our results are also consistent with the Dubbo Study, which showed increased
hip fracture incidence with low BMD and increasing number of risk factors, although this
finding included men and women collectively.(!5) Depression has been linked to an
increased risk of fracture,(37) and it’s possible that the associations we observed with TCAs
reflects underlying depression.(38) However, a recent meta-analysis suggested that TCA use
was associated with an increased risk of fracture independent of depression status or
symptoms.(38) TCA use was also found to be associated with a 2.4-fold increased risk of
non-spine fractures in MrOS®9) but was unrelated to BMD.9 This may suggest that TCAs
may increase the risk of hip fracture by an increased risk of falls attributable to sedation,
orthostatic hypotension, and/or confusion.(1) Other more common antidepressants, eg,
SSRIs were unrelated to hip fracture risk. Of note, TCAs are listed on the updated BEERS
criteria for inappropriate medications in older adults.(2)

Parkinson’s disease is the second most common neurodegenerative disease among those age
>65 years3) and carried a threefold increased risk of hip fracture, although Cls were wide.
The point estimate of the HR was similar to a recent meta-analysis of Parkinson’s disease
and any fracture.44 The risk of fracture associated with Parkinson’s disease has been shown
to be stronger in men than in women.“) In addition, mortality after a hip fracture was also
greater in men with Parkinson’s disease compared with women with Parkinson’s disease.(46)
Men with Parkinson’s disease should be targeted for fracture prevention regardless of their
BMD. The efficacy of bisphosphonates against hip fracture has been shown for Parkinson’s
disease patients.(4”)
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Our findings regarding hyperthyroidism are consistent with results in women(®) and suggest
that the hyperthyroidism may have lasting skeletal consequences. Hyperthyroidism may also
impair muscle strength and quality, but our associations were independent of several
physical performance tests. We previously examined subclinical hypothyroid and
hyperthyroid-ism in MrOS and found no association with fractures.(48) We also found no
association between use of thyroid medications and hip fracture, suggesting that the disease
itself may increase risk.

Greater height may lead to a greater impact of a fall on the hip or it may reflect a longer hip
axis length, which has been linked to hip fracture.9 The association between height loss
and hip fracture is likely explained by vertebral fractures, a major risk factor for future
fractures.(50)

Cardiovascular disease (CVD) and osteoporosis are common age-related conditions, but
biological and epidemiological evidence supports a link between the two diseases.(®1-53) A
recent study of more than 30,000 Swedish twins showed an increased risk of hip fracture
after a CVD diagnosis.(®¥) Of importance, an increased risk of hip fracture was observed in
co-twins that did not have a CVD event, suggesting that genetic factors play a role. Thus, the
association between CVD and hip fracture may reflect shared etiology.

Each 3% (1 SD) increase in the percentage of dietary kcals from protein was associated with
about a 20% lower risk of hip fracture. Previous literature has been mixed on the association
between protein intake and bone health. A systematic review reported a positive association
between protein intake and BMD, but there was no association with fracture risk.(3) A
recent article from the Women’s Health Initiative reported that higher protein intake was
associated with a 7% decreased risk of forearm fracture and improved BMD but not hip
fracture.(%) Dietary protein is a major anabolic stimulus for muscle protein synthesis.
Muscle protein synthesis declines with age at a rate of 3.5% per decade from ages 20 to 90
years. Low dietary protein may accelerate the loss of lean tissue mass.®6) Current dietary
guidelines recommend that protein should account for 10% to 35% of kilocalories.®”) On
average in MrOS, protein accounted for only about 15% of kilocalories.

Men with lower executive function had a higher risk of hip fracture, but we found no
association with global cognitive function. The latter finding may reflect a ceiling effect
whereby at study entry most men had good cognitive function. Executive function represents
a domain of cognitive processes that regulate, control, and manage other cognitive
processes. It is unlikely that executive function is directly linked to hip fracture, but rather it
is linked through motor control, function, and speed.

In our long-term studies of older populations, the competing risk of death is very high.(>8)
Failure to account for competing risk of death could lead to spurious results. In our
competing mortality risk models, the effects of smoking, Parkinson’s disease, and
hypothyroid disease were attenuated. Premature mortality from smoking is well established.
A recent meta-analysis showed that survival for Parkinson’s disease was reduced by
approximately 5% for every year of follow-up, but major heterogeneity was observed across
studies.(>9 Both overt and subclinical hyperthyroid disease have been linked with increased
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mortality.(69) Despite their attenuation in these competing risk models, these variables are
well-established risk factors for fractures. Outcomes after fracture may be worse in these
patients, especially in people with Parkinson’s disease.(61) Hence, men with these
characteristics may still benefit from primary prevention measures to lower hip fracture risk.

Several risk factors previously identified as risk factors in women were not related to hip
fracture in our study of men. Lack of statistical power likely accounts for a number of these
null results, eg, corticosteroids, long-acting benzodiazepines, anticonvulsants, and
rheumatoid arthritis. The lack of association with wrist and spine fracture history may reflect
the smaller number of men with a positive history. A history of falls was not associated with
hip fracture in the multivariable model perhaps because of confounding by other risk factors
for falls, eg, physical performance, and medications, eg, psychotropic agents, TCA, and
hypoglycemic agents. Longer time and inability to complete the chair stand was a strong risk
factor for hip fracture in women.® We previously showed in MrOS that repeated chair
stands were strongly linked to hip fractures, but these models were minimally adjusted.(® In
our current analysis, chair stands were also associated with hip fracture in the minimally
adjusted model but not in the multivariate model, suggesting that confounding by other
factors in our multivariable model accounted for this association. The commonly used
fracture risk assessment tool FRAX(39) includes >3 drinks of alcohol per day as a risk factor
for fracture, but we found that drinking alcohol an average of 2 drinks per day was
associated with a decreased risk of hip fracture in minimally adjusted models. We found no
evidence that maternal or paternal history of any fracture or specifically hip fracture was
associated with hip fracture in men. However, to our knowledge, there is no evidence that
the heritability of BMD and fractures differs by sex. A large meta-analysis of 34,928 men
and women reported an association between maternal or parental history of any fracture or
hip fracture and future fractures that was independent of BMD.(62) However, effects were
relatively modest, especially for a parental history of fracture, and we may have had limited
power to detect these modest associations.

Self-reported physical activity was associated with hip fracture in minimally adjusted
models. Adjustment for BMD attenuated these findings, suggesting that BMD may mediate
the association between physical activity and hip fracture. Self-report is subject to recall bias
and typically overestimates physical activity, especially lower-intensity activities. Higher
objectively measured energy expenditure was associated with lower all non-spine fractures
in Mr0OS.(83) Future analyses should examine the association between objective measures of
physical activity and hip fracture.

Performance of fracture risk assessment tools in studies that compared the prediction in men
and women have observed that the performance of these tools is poorer in men than in
women.(64-66) This suggests the need for studies examining potential risk factors in men. We
identified several risk factors that are not currently included in any current fracture risk
assessment tool. If our results are confirmed, future studies pooling cohort data could
evaluate whether the performance of fracture assessment tools is improved with the addition
of these characteristics.
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Our study has a number of strengths. We studied a large population of community-dwelling
men and followed them for up to 10 years. The participants were well characterized for
many risk factors for hip fracture, and follow-up rates were excellent. However, some
limitations should be noted. All participants in MrOS were able to walk without assistance
of another person and were generally in good health. Most were white. Hence,
generalizability to less-mobile, institutionalized, non-white populations and to women may
be limited. Nevertheless, the incidence rate of hip fracture in our study was only slightly less
than the incidence rate using Medicare data, 3.75 per 1000 PY.(67) We examined many
factors as potential risk factors for hip fracture but did not adjust for multiple comparisons.
Some of these associations could have occurred by chance alone. We studied baseline risk
factors and did not study prospective changes in risk factors.

In conclusion, men with low FNBMD, multiple risk factors, and multimorbidity have a high
risk of hip fractures. In older men, hip fractures have immense personal and public health
impact.() Improved methods for identifying those at risk are essential. Indeed, we identified
a set of 11 risk factors plus BMD that were associated with hip fractures in older men. Many
of these assessments can easily be incorporated into routine clinical practice and may lead to
improved risk stratification.
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Incidence (per 1000 person-years) of hip fracture by femoral neck 7-score and number of
risk factors. Risk factors include age =75 years, being in the lowest quartile of % kcal from
protein, any fracture after age 50 years, being divorced, using tricyclic antidepressants, using

any hypoglycemic agent, highest quartile of height at age 25 years, hyperthyroidism,

Parkinson’s disease, highest quartile or unable to complete chair stands, lowest quartile of

Trails B, and current smoking.
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Fig. 2.

Incidence of hip fracture (per 1000 person-years) by age and number of comorbidities.
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Table 1

Descriptive Baseline Characteristics of Men by Incident Hip Fracture Status

Variable No hip fracture (n =5698) Hip fracture (n =178) p Value

Demographics

Age at enrollment (years) 73.48 £5.81 77.81+6.08
Age 275 years 2318 (40.68) 131 (73.6) <0.001
Education
>High school 4337 (76.11) 129 (72.47) 0.26
Health status (good/excellent) 4903 (86.08) 149 (83.71) 0.37
Height (cm) 17422 + 6.8 173.43 £6.33 0.13
Height change since age 25 years (cm) 3.64+2.94 5.09 + 3.09 <0.001
Weight (kg) 83.4+13.3 79.25 +11.99 <0.001
Weight change since age 25 years (kg) 10.51 + 11.36 7.59+11.14 0.001
Radial pulse average (beats/min) 64.39 £ 9.88 64.59 + 10.33 0.83
>80 beats/min 405 (7.13) 18 (10.11) 0.13
Femoral neck BMD (g/cm?) 0.79+0.13 0.67 £0.11 <0.001
Fracture/fall history
Any fracture after age 50 years 1332 (23.42) 73 (41.01) <0.001
Fall 1 time in past 12 months 672 (11.79) 29 (16.29) 0.012
Fall 2+ times previous 12 months 505 (8.86) 24 (13.48) 0.012
Hip fracture after age 50 years 60 (1.05) 8 (4.49) <0.001
Maternal history of any fracture 1251 (21.96) 39 (21.91) 0.99
No falls in past 12 months 4521 (79.34) 125 (70.22) 0.012
Paternal history of any fracture 860 (15.09) 29 (16.29) 0.66
Medical history
Cataracts 1939 (34.03) 81 (45.5) 0.002
Chronic obstructive pulmonary 594 (10.42) 24 (13.48) 0.19
Comorbidity index? 0.83+1.04 12+1.13 <0.001
Congestive heart failure 298 (5.23) 14 (7.87) 0.12
Diabetes 839 (15.79) 24 (14.37) 0.62
Hypertension 2453 (43.05) 88 (49.44) 0.09
Hyperthyroid disease 89 (1.56) 7(3.93) 0.01
Hypothyroid disease 387 (6.79) 17 (9.55) 0.15
Myocardial infarction or angina 778 (13.65) 42 (23.6) <0.001
Parkinson’s disease 43 (0.75) 5(2.81) 0.003
Rheumatoid arthritis 289 (5.07) 13(7.3) 0.18
Stroke 311 (5.46) 24 (13.48) <0.001
Medications
Alpha adrenergic blocker 864 (15.81) 39 (22.81) 0.01
Anticonvulsants 121 (2.21) 5(2.92) 0.54
Benzodiazepine (long acting) 76 (1.39) 4 (2.34) 0.30
Benzodiazepine (short acting) 113 (2.07) 4(2.34) 0.80
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Variable No hip fracture (n =5698)  Hip fracture (n =178) p Value
Beta blockers, non-opthamalic 1002 (18.33) 38 (22.22) 0.20
Corticosteroid (oral or inhaled) 458 (8.38) 16 (9.36) 0.65
Hypoglycemic agent 452 (8.27) 15 (8.77) 0.81
Loop diuretics 277 (5.07) 14 (8.19) 0.07
Nitrates 227 (4.15) 13 (7.6) 0.03
SSRI 150 (2.74) 6 (3.51) 0.55
Thiazide diuretics 695 (12.71) 22 (12.87) 0.95
Thyroid medications 361 (6.6) 16 (9.36) 0.15
Tricyclic antidepressants 99 (1.81) 7 (4.09) 0.03

Physical performance

PASE score 147.58 + 68.16 131.89 + 67.45 0.003
Seconds to complete 5 stands 11.03+3.25 12.39 +3.98 <0.001
Sitting (>4 hours) 1647 (28.9) 61 (34.27) 0.12
Take walks for exercise daily? 2835 (49.75) 79 (44.38) 0.16
Chair stands (Highest quartile or unable) 1495 (26.3) 78 (44.1) <0.001
Walking speed < than 0.8 m/s 185 (3.25) 22 (12.5) <0.001

Cigarette smoking status
No 2125 (37.3) 81 (45.51) 0.005
Past 3379 (59.03) 86 (48.3) 0.005
Current 193 (3.39) 11 (6.18) 0.005

Alcohol (number of drinks/wk)

Average 4.35+6.88 3.03+5.29 <0.001
Non use 1985 (34.89) 86 (48.31) 0.001
<14 3030 (53.25) 77 (43.26) 0.001
>14 675 (11.86) 15 (8.43) 0.001

IADL (no. of difficulties) 0.52 +1.43 1.04 +2.03 <0.001

SF-12 Modified Mental Summary Scale 55.63 £ 6.87 54.17 +9.45 0.29

SF-12 Modified Physical Summary Scale 49.01+10.14 46.78 £ 11.79 0.05

Cognitive function
Teng 3MS (0 to 100) 93.3+5.94 92.39+5.18 0.002
Trails B: total time (0 to 300 seconds) 133.51+58.33 162.43 + 68.21 <0.001

Visual acuity 20/40 or worse (calc vear) 273 (4.8) 13 (7.43) 0.113

Diet
Caffeine (daily intake, mg) 215.18 +233.34 195.7 + 226.34 0.62
Calcium (dietary and supplemental, mg) 1130 + 585.59 1080.74 + 590.07 0.28
Diet Quality Score 62.71 £ 12.99 61.53 +13.72 0.24
Protein (percent kcal) 16.13+2.91 15.3+2.55 <0.001
Vitamin D (dietary and supplemental, 1U) 389.84 + 244.62 356.5 + 236.72 0.07

1duosnuen Joyiny

SSRI =selective serotonin reuptake inhibitors; PASE =Physical Activity Scale for the Elderly; IADL =instrumental activities of daily living.

a, . . - . . . . .
Summary of the number of self-report of the following conditions: stroke, myocardial infarction, angina, chronic obstructive pulmonary disease,
congestive heart failure, Parkinson’s disease, osteoarthritis, diabetes, thyroid disease, and osteoporosis.

Mean #standard deviation or 77 (%).
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Table 3

Risk Factors Not Significantly Associated With Hip Fractures

Variable Referent/unit®  Age, race, clinicHR (95% CI)  Age, race, clinic, BMD HR (95% Cl)

Demographics
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High school education <High school 0.97 (0.68, 1.40) 1.10 (0.76, 1.59)
Self-reported health status Fair/poor 0.70 (0.47, 1.04) 0.80 (0.54, 1.20)
Fracture/fall history
History of previous hip fracture? No 3.12 (1.53, 6.38) 1.87(0.90, 3.86)
Maternal history of any fracture No 1.11 (0.77, 1.58) 1.01 (0.71, 1.45)
Maternal history of hip fracture No 1.04 (0.63, 1.71) 0.93 (0.56, 1.53)
Paternal history of hip fracture No 0.71 (0.26, 1.92) 0.51(0.19, 1.38)
Parental history of any fracture No 1.06 (0.77, 1.45) 0.97 (0.71, 1.33)
Paternal history of any fracture No 1.06 (0.71, 1.57) 1.00 (0.67, 1.48)
Spine fracture after age 50 years No 1.86 (0.87, 3.99) 1.37 (0.63, 2.95)
Wrist fracture after age 50 years No 1.79 (1.03, 3.09) 1.26 (0.73, 2.18)
Parental history of hip fracture No 0.93 (0.58, 1.48) 0.77 (0.48, 1.24)
Medical history
Cataracts No 1.08 (0.79, 1.46) 1.03 (0.75, 1.40)
Chronic obstructive pulmonary disease No 1.31(0.85, 2.02) 1.17 (0.76, 1.80)
Congestive heart failure® No 1.63 (0.94, 2.82) 1.96 (1.10, 3.29)
DiabetesC No 1.10 (0.67, 1.80) 1.50 (0.92, 2.45)
Gastrectomy No 1.12 (0.67, 1.88) 1.08 (0.64, 1.81)
Hypertension® No 1.30 (0.97, 1.75) 1.48 (1.10, 1.99)
Hypothyroidism No 1.34(0.81, 2.21) 1.43 (0.86, 2.36)
Kidney stones No 1.18 (0.79, 1.77) 1.15(0.77,1.72)
Rheumatoid arthritis No 1.39 (0.79, 2.45) 1.48 (0.84, 2.62)
Falls in past 12 months®
1 fall 0 falls 1.32 (0.88, 1.98) 1.44 (0.96, 2.16)
>2 falls 0 falls 1.57 (1.01, 2.43) 1.76 (1.13, 2.73)
Medications
Alpha adrenergic blocker® No 1.46 (1.02, 2.09) 1.56 (1.09, 2.24)
Anticonvulsants No 1.19 (0.49, 2.92) 1.10 (0.45, 2.68)
Benzodiazepine (short acting) No 1.03 (0.38, 2.80) 0.73(0.27, 1.98)
Beta blocker® No 1.14(0.79, 1.63) 1.31(0.91, 1.89)
Corticosteroid (oral or inhaled) No 1.16 (0.69, 1.95) 1.03 (0.61, 1.72)
Insulin No 0.97 (0.24, 3.95) 1.20 (0.30, 4.88)
Loop diuretic No 158 (0.91, 2.77) 1.73(0.99, 3.02)
Nitrates¢ No 1.56 (0.88, 2.77) 1.80 (1.01, 3.19)
NSAIDs No 0.98 (0.64, 1.50) 1.23 (0.80, 1.87)
Proton pump inhibitors No 1.00 (0.60, 1.68) 0.95 (0.57, 1.60)
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Variable Referent/unit?  Age, race, clinicHR (95% Cl)  Age, race, clinic, BMD HR (95% Cl)
SSRI No 1.76 (0.82, 3.75) 1.30 (0.60, 2.79)
Statins No 0.76 (0.53, 1.10) 0.85(0.59, 1.23)
Thiazide diuretics No 0.91 (0.58, 1.42) 1.09 (0.69, 1.71)
Thiazolidinediones No 1.09 (0.27, 4.41) 1.29 (0.32,5.24)
Thyroid medication No 1.37(0.82, 2.30) 1.37(0.82, 2.31)
Visual acuity (20/40 or Worse)l7 No 1.02(0.90, 1.15) 1.01(0.89, 1.15)

Alcohol
>14 drinks/wk 0 drinks/wk 0.54 (0.31, 0.94) 0.72 (0.41, 1.27)

Physical measures
IADLS (no. of difficulties)® 15 1.28 (1.16, 1.42) 1.27 (1.02, 1.44)
Physical activity (PASE) 68.2 0.84 (0.71, 0.99) 0.89 (0.75, 1.05)
Pulse =80 bpm <80 bpm 1.53 (0.94, 2.49) 1.46 (0.89, 2.38)
Sitting (>4 h/d)© No 1.35(0.99, 1.85) 1.36 (0.99, 1.86)
Walk for exercise No 0.78 (0.58, 1.05) 0.79 (0.58, 1.06)
Weight¥ 13.3 kg 0.81 (0.68, 0.96) 1.21 (1.02, 1.44)

Dietary
Caffeine intake 233 mg 0.95(0.81,1.12) 0.98 (0.84, 1.15)
Calcium (dietary and supplemental) 586 mg/d 0.90 (0.77, 1.06) 0.91 (0.78, 1.07)
Diet Quality Score 13.0 0.84 (0.72, 0.99) 0.87 (0.74, 1.01)
Vitamin D (diet and supplemental) 244 1U/d 0.88 (0.75, 1.02) 0.86 (0.74, 1.01)
Past smoker Never 0.76 (0.56, 1.03) 0.81(0.60, 1.10)

Cognition
Global cognition (Teng 3 MS score) 5.9 0.90 (0.79, 1.04) 0.93 (0.80, 1.09)
SE-12 mental score® 7.0 0.83 (0.73, 0.94) 0.88 (0.78, 0.99)

SSRI =selective serotonin reuptake inhibitors; PASE =Physical Activity Scale for the Elderly.
aReferent unit for continuous variables is 1 SD.
There was also no relationship with contrast sensitivity or depth perception.

Ep <0.10 in the Base +FNBMD models but not significant in the MV models.
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