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Abstract
A significant link between cardiovascular disease and osteoporosis is established in
postmenopausal women, but data in men are scarce. We tested the hypothesis that greater severity
of abdominal aortic calcification (AAC) was associated with an increased risk of non-spine
fracture in 5994 men aged ≥65 years. AAC wasassessed on 5400 baseline lateral thoraco-lumbar
radiographs using a validated visual semi-quantitative score. Total hip bone mineral density
(BMD) was measured using dual energy X-ray absorptiometry. Incident non-spine fractures were
centrally adjudicated. After adjustment for age, BMI, total hip BMD, fall history, prior fracture,
smoking status, co-morbidities, race and clinical center, the risk of non-spine fracture (n=805) was
increased among men with higher AAC (HR Q4 (AAC score ≥9) vs Q1 (0-1): 1.36, 96%CI:
1.10-1.68). This association was due to an increased risk of hip fracture (n=178) among men with
higher AAC (HR Q4 vs Q1: 2.33, 95%CI: 1.41-3.87). By contrast, the association between AAC
and the risk of non-spine-non-hip fracture was weaker and not significant (HR Q4 vs Q1: 1.22,
95%CI: 0.96-1.55). The findings regarding higher AAC and increased risk of fracture were not
altered in additional analyses accounting for degree of trauma, estimated glomerular filtration rate,
presence of lumbar vertebral fractures (which may bias AAC assessment), preexisting
cardiovascular disease, ankle brachial index or competing risk of death. Thus, in this large cohort
of elderly men, greater AAC was independently associated with an increased risk of hip fracture,
but not with other non-spine fractures. These findings suggest that AAC assessment may be a
useful method for identification of older men at high risk of hip fracture.
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Introduction
Calcification in the aortic media involves genetic factors, transdifferentiation of vascular
smooth muscle cells, hormones, cytokines, abnormal mineral metabolism, etc. (1). Severe
abdominal aortic calcification (AAC) was associated with higher cardiovascular morbidity
and mortality, lower bone mineral density (BMD) and higher bone fragility (2-15). The
strength of link between AAC and fracture risk vary in the studies, probably due to
population differences, study design, AAC assessment methods, AAC severity and fracture
outcomes.

Association between AAC severity and fracture risk has been studied mainly in women
(3-5,8,12,14,16) or mixed cohorts (7,11). Few studies have assessed this relationship in men
(6,13,15-16). Two studies in men were cross-sectional and assessed radiographic vertebral
fractures (13,15). Prospective data in men are limited and discordant. Severe AAC was
associated with higher risk of clinical fracture in men aged 50-85 years, but not with hip
fracture risk in another cohort of men aged 47-80 years (6,16). Moreover, the investigated
associations were not consistently adjusted for potential confounders including fall history,
prior fracture, renal function, and peripheral arterial disease. Thus, the link between AAC
and hip fracture risk is still questionable especially in men.

Aside from its scientific interest, this question may also have practical implications. BMD is
less predictive of fracture in men than in women (17-19). In addition, measurements of bone
turnover markers, bone ultrasound parameters and bone architecture by quantitative
computed tomography do not improve fracture prediction in men (20-23). Thus, new
parameters are needed to improve fracture prediction in men. Therefore, in order to test the
hypothesis that severe AAC is associated with higher risk of non-spine fracture, including
hip fracture in older men, we assessed baseline AAC in a cohort of men aged ≥65 years and
followed them up over an average period of 10.5 years to ascertain incident fractures.

Subjects and Methods
Study population

The Osteoporotic Fractures in Men study (MrOs) enrolled 5994 community-dwelling men
from 2000 through 2002 from six U.S. cities (Birmingham, AL; Minneapolis, MN; Palo
Alto, CA; Monongahela Valley, PA; Portland, OR; and San Diego, CA) (24). Eligible
participants were aged ≥65 years, able to walk without assistance, and had no history of
bilateral hip prostheses. The Institutional Review Board at each center approved the study
protocol, and a written informed consent was obtained. Among 5991 baseline lateral spine
radiographs, 5400 could then be assessed for AAC.

Assessment of the abdominal aortic calcification (AAC) score
AAC was assessed from the digitized baseline lateral radiographs of lumbar spine using a
visual semiquantitative method (25). Radiographs could not be assessed for AAC in 591
men (10%). The reasons why the 591 radiographs were deemed unreadable for AAC
included unacceptable width or height, rotation, inadequate exposure, or scoliosis. Men with
unreadable films were older (74.5 vs 73.5 years p<0.001) and more often self-reported
history of non-trauma fracture after the age of 50 (22 vs 17%, p<0.001) than men who had
the radiographs assessed, but they had higher total hip BMD (0.98 vs 0.95 g/cm2,p<0.001).
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Severity of calcific deposits in the anterior and posterior walls of the abdominal aorta
adjacent to the first four lumbar vertebrae were assessed in the 8 segments defined, using the
midpoint of the intervertebral space above and below the vertebrae as boundaries. Severity
scores for these segments (0–3) were added to yield an AAC score (0-24). AAC score was
then categorized into quartiles as 0-1, 2-4, 5-8, and 9+. In order to assess intra-observer
readability, 20 films were assessed 15 times by PS throughout the reading process. A second
expert (JS) read 40 films to assess inter-reader reliability. Agreement was unanimous on the
readability of the films (readable/not). The intra- and inter-reader reproducibility for the
AAC score were/was high (intraclass correlation coefficient: 0.98 [95%CI 0.96–0.99] and
0.94 [95%CI 0.88–0.97]). For the global AAC score categorized as 0-1, 2-4, 5-8, 9+, the
average weighted kappa statistic for intra-reader reproducibility was 0.91 (range 0.75 –1.00).
The weighted kappa statistic for inter-reader reproducibility was 0.81 (95%CI 0.68 – 0.93).

Assessment of the incident fractures
Data on the incident fractures were collected as previously described (26-27).
Questionnaires were mailed every 4 months to obtain information about recent fractures.
The response rate exceeded 99%. Incident fractures were confirmed by centralized physician
review of X-ray reports. When a fracture was reported, the clinic staff interviewed the
participant about the circumstances. The follow-up time ended at the date of the first fracture
of interest in the given model (i.e. of date of the first hip fracture in the analysis of the hip
fracture prediction), date of death, date of last contact or termination of the study. For all
non-spine fractures the median follow-up time was 10.5 years (interquartile range: 8.5-11.2).
The primary outcomes were first hip fracture, non-spine fracture and fragility fracture (non-
spine fracture excluding those of skull, face, hand, finger and toe). High and low trauma
fractures were included in the primary analysis, because in older adults both types of
fracture are associated with low BMD (27). Secondary analyses were performed excluding
high trauma fractures. The “non-spine-non-hip fracture” outcome was examined to
determine if the association between AAC and non-spine fracture risk was contingent on the
association between AAC and hip fracture risk.

Measurement of bone mineral density
Total hip BMD was measured by dual-energy X-ray absorptiometry (QDR 4500W; Hologic
Inc., Bedford, MA, USA) using standardized procedures (24). Hip phantom scan results
were assessed for quality control. The intra-clinic coefficient of variation (CV) for hip
phantoms was 0.37-0.58%. The inter-clinic CV was 0.9%.

Other covariates
At baseline we assessed age, race, smoking, prior fracture, fall history in the past year, self-
rated health, and co-morbidities. Self-reported race was categorized as Caucasian or non-
Caucasian. Self-reported smoking was categorized as current, former and never-smoker.
Participants self-reported falls in the past year as well as prior fractures and the age at which
they occurred. Men self-reported physician diagnoses of hypertension, diabetes mellitus,
angina pectoris, congestive heart failure, history of myocardial infarction and of stroke.
Cardiovascular disaease (CVD) was defined as angina pectoris, congestive heart failure, and
history of myocardial infarction or stroke. A co-morbidity score (0–6) was calculated and
expressed as 0, 1-2, or ≥3 conditions. Vertebral fractures at baseline were assessed using a
semiquantitative method (28). For a subset of 2306 men in this analysis, measurement of 25-
hydroxycholecalciferol (25OHD) was performed at the Mayo Clinic using mass
spectrometry as previously described (29). Estimated glomerular filtration rate (eGFR) was
calculated by the MDRD equation: eGFR (ml/min/1.73m2)= 175*(serum creatinine [mg/
dl])−1.154*(Age[yrs])−0.203*1.212 (if African American) (30). The ankle-brachial index
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(ABI) was calculated as the ratio of the systolic pressure in the ankle to that in the arm as
previously described (31).

Statistical analyses
Bivariate comparisons of characteristics of men who did or did not have AAC assessment
was determined by a t-test for the continuous variables and a chi2 test for the categorical
ones. Comparisons of characteristics of men across the AAC score quartiles were performed
using the analysis of variance for continuous variables with normal distributions, a Kruskal-
Wallis test for continuous variables with skewed distributions and a chi-square test for
categorical variables. The time to first incident fracture of interest in a given model (e.g.
time to the first hip fracture which occurred during the follow-up in the hip fracture analyse)
was evaluated using Cox proportional hazard models, with results presented as hazard ratio
and 95% confidence intervals (HR, 95%CI). The proportionality assumption was verified by
examining the Schoenfeld residuals and the interaction between AAC score and log-(time).
AAC score was expressed as a continuous variable (1 unit increase) and by quartiles with
the quartile 1 (Q1) as reference category. A test for trend across the quartiles was calculated.
The models were first adjusted for age and clinical center, because fracture risk and AAC
severity increase significantly with age and there could be differences between the men
recruited in different centers. Then, other confounders were added (race, BMI, total hip
BMD, fall history, prior fracture, smoking, and number of co-morbidities) in order to assess
the effect of these variables on the association between AAC severity and fracture risk.

Additional mediation analyses were performed to evaluate the mechanism underlying the
association between severe AAC and higher hip fracture risk. As poor renal function is
associated with severe AAC and high bone fragility and studies have reported higher
fracture risk among older women eGFR<60ml/min/1.73m2 and older men with eGFR<30ml/
min/1.73m2 (32-33), analyses were performed further adjusting the models for eGFR,
stratifying by level of eGFR and testing for evidence of an interaction between eGFR and
AAC score for the prediction of hip fracture risk. As low 25OHD may be associated with
severe AAC and higher risk of hip fracture, analyses were performed adjusting the
multivariable model for 25OHD. As severe AAC may be associated with poor lower
extremity blood flow, the multivariable models were adjusted for ABI expressed as a
continuous and dichotomized variable (>0.9 vs ≤0.9) indicating absence of presence of
peripheral arterial disease (31). If the association between AAC and fracture risk depended
on poor blood flow, such association might be mediated either by the decrease in blood flow
in muscles leading to a decrease in muscle strength or by the decrease in blood flow in bone.
In the first case, severe AAC might lead to lower gait speed with attendant increase in hip
fracture risk. Thus, we adjusted the models for the gait speed. In the second case, severe
AAC would be associated with higher risk of fracture of lower extremity, i.e. bones
receiving blood from the iliac artery (pelvis, femur, tibia, fibula, ankle, foot). To evaluate
this latter possibility, we assessed the association of AAC separately, with fractures of lower
extremity and with fractures of the upper body (rib, humerus, etc.).

Finally, sensitivity analyses were performed. As cardiovascular diseases are associated with
severe AAC and some studies have reported a higher fracture risk among older adults with
cardiovascular diseases (34-35), analyses were performed stratifying by prevalent
cardiovascular disease status (yes vs no). Because vertebral fracture is characterized by
lower height of vertebral body and the presence of vertebral fractures from levels L1 to L4
may falsely increase the AAC score, we performed analyses excluding 238 men with
prevalent radiographic lumbar fractures. Because AAC may be related to unmeasured
confounders associated with increased mortality, men with higher AAC may develop fewer
fractures because of higher competing risk of mortality. The Fine and Gray model was
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integrated into multivariable models to calculate HR (95%CI) allowing for competing
mortality risks (36).

All analyses were performed using the SAS9.2 software (SAS Institute, Cary, NC, USA)
and Stata version 12.1 (StataCorp, College Station, TX, USA).

Results
Characteristics of participants

Figure 1 presents AAC distribution; median AAC was 5 (interquartile range: 2 to 9). Men
with higher AAC score were older; more likely to be smokers or to report a history of
medical conditions (angina pectoris, stroke, myocardial infarction, heart failure,
hypertension, diabetes mellitus and chronic obstructive pulmonary disease); less likely to be
Caucasian or to report good to excellent health status; and had lower hip BMD and eGFR
(Table 1).

Association between AAC severity and risk of non-spine fracture
Non-spine fractures occurred in 805 men. After adjustment for confounders, fracture free
survival decreased with increasing AAC quartiles (Fig. 2A). The median time to the first
fracture was 5.2 years (interquartile range: 2.7; 7.9). Fracture incidence increased across the
AAC quartiles (Table 2A). After adjustment for age and clinical center, the risk of non-spine
fracture increased with increasing AAC score and was 50% higher in the highest (Q4) vs the
lowest (Q1) AAC quartile. The association remained significant in the multivariable model.

Results were similar in the analyses of the association of AAC with the risk of low trauma
non-spine fractures and risk of non-spine fragility fractures. After multivariable adjustment,
HR (95%CI) among men in the AAC Q4 vs the AAC Q1 was HR= 1.48, 95%CI: 1.17-1.88
for low trauma non-spine fractures and HR=1.31, 95%CI: 1.05-1.64 for fragility fracture.

Association between AAC severity and risk of hip fracture
Hip fractures occurred in 178 men. After adjustment for confounders, survival without hip
fracture decreased with increasing AAC quartiles (Fig. 2B). Median time to the first fracture
was 6.3 years (interquartile range: 3.6; 8.4). Hip fracture incidence increased across the
AAC quartiles (Table 2B). After adjustment for age and clinical center, hip fracture risk
increased with increasing AAC score and was three-fold higher in the AAC Q4 vs Q1. The
association between AAC score and hip fracture risk was slightly attenuated after
adjustment for all confounders. Results were similar in the analyses restricted to low trauma
hip fractures. After multivariable adjustment, the risk of low trauma hip fracture was higher
in the AAC Q4 vs Q1: HR= 2.59 (95%CI: 1.52-4.43).

Association between AAC severity and risk of non-spine-non-hip fracture
After excluding men with hip fracture from the analysis, 627 men sustained non-spine-non-
hip fractures. Risk of non-spine-non-hip fracture did not increase across the AAC quartiles
(Table 2C). After consideration of multiple confounders, severe AAC appeared modestly
associated with a higher risk of these fractures, but the association was not significant.
Results were similar for the association between AAC severity and risk of low trauma
fragility non-spine-non-hip fracture (442 men).

Mediation analyses
Data on eGFR were available in 4958 men. Adjustment for eGFR did not alter the
relationship between AAC score and fracture risk. In 4100 men with eGFR>60 ml/min, 628
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men sustained non-spine fracture (126 men with hip fracture). The association between
AAC and hip fracture risk was similar to that in the overall cohort (HR [Q4 vs Q1]: 2.53,
95%CI: 1.36-4.70). The results were similar in men with eGFR>30 ml/min. Among the 858
men with eGFR<60 ml/min, 118 men sustained non-spine fracture (37 hip fractures). In this
group, severe AAC appeared to be related to a higher hip fracture risk but the association
failed to reach significance (HR [Q4 vs Q1]: 1.53 95%CI: 0.53-4.36), while associations of
hip BMD, age and fall history with fracture risk remained significant. Only 26 men had
eGFR<30 ml/min.

In 2306 men who had 25OHD assays, 280 men sustained non-spine fracture (73 men with
hip fracture). In models further adjusteed for 25OHD level the relation between AAC and
hip fracture risk was similar to that in the overall cohort (HR [Q4 vs Q1]: 3.57, 95%CI:
1.49-8.57; p-trend<0.01).

The association between AAC severity and hip fracture risk persisted in the multivariable
models adjusted for ABI (HR [Q4 vs Q1] 2.02, 95%CI: 1.20-3.40; p-trend<0.05). Results
were similar for ABI expressed as a continuous or dichotomized variable. The association
between AAC severity and hip fracture risk also persisted in the multivariable models
adjusted for gait speed (HR [Q4 vs Q1] 2.27 95%CI: 1.37-3.77; p-trend<0.005).

Lower extremity fractures other than hip fracture occurred in 197 men. AAC severity was
not associated with their risk (HR [Q4 vs Q1]: 1.18, 95%CI: 0.77-1.80). The association
between the AAC severity and risk of non-spine fracture of the upper body was not
significant (HR [(Q4 vs Q1] 1.29, 95%CI: 0.84-1.75) either.

Sensitivity analysis
Among the 3950 men without CVD, the risk of non-spine fracture and that of hip fracture
were higher among men with greater AAC severity (HR Q4 vs Q1 [95%CI]: 1.35,
[1.05-1.75] and 2.35, [1.26-4.39], respectively). Among the 1450 men who self-reported
CVD, severe AAC was associated with higher risk of hip fracture (HR= 2.54, 95%CI:
1.02-6.30); the association between AAC and non-spine fracture (HR [Q4 vs Q1]: 1.33,
95%CI: 0.89-2.00) failed to reach significance, but the point estimate was similar to that for
the same association among men without CVD. The associations between AAC and fracture
outcomes were not altered after excluding 238 men with prevalent lumbar fractures (not
shown). Mortality increased across the increasing AAC quartiles (p-trend<0.001). However,
when the competing risk of death was accounted for in the model, men with higher AAC
remained at increased risk of hip fracture (HR [Q4 vs Q1]: 2.50, 95%CI: 1.52-4.14; p-
trend<0.005).

Discussion
In a large cohort of elderly men, severe baseline AAC was associated with a higher risk of
incident hip fracture (but not other non-spine fractures) even after adjustment for traditional
risk factors for AAC and hip fracture.

Our data expand on the previous findings evaluating the association between AAC and
fracture risk. Our results are similar to the cross-sectional and prospective data obtained in
older women (3-5). Fracture risk was higher in women with severe AAC vs mild/absent
AAC (5-7,13,15). The link was significant for major fracture types (3-5,7,11,13-15) but data
were less consistent for various fractures analyzed jointly (6-7,12). Severe AAC was
associated with hip fracture risk in 2662 postmenopausal women followed up for 7.5 years
(5), but not in 1453 women followed up for up to 36 years (16). Negative results could be
related to the long periods to fracture and high mortality in women with severe AAC. Prior
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studies in men have not been powered to examine the association between AAC and hip
fracture. Moreover, the existing studies in men were not controlled for potential confounders
such as poor renal function or peripheral artery disease (32,34,37-38).

Severe AAC has been associated with prevalent and incident vertebral fracture in most
(3-4,7, 11,13-15), but not all (5), studies. This link is stronger for more vs less severe
vertebral fracture and for multiple vs single vertebral fractures (11,13,15). Thus, severe
AAC may be associated with major fragility fractures. Inconsistent findings regarding the
relation between AAC and fracture risk may be due to the heterogeneity of fracture
outcomes (6-7,12).

The link between CVD and fracture risk has been reported previously. Fracture risk
increases with CVD severity (34-35,39). Conversely, cardiovascular risk increases with the
severity of osteoporosis. In postmenopausal women, cardiovascular risk rises with
increasing number and severity of vertebral fractures (40). CVD may be associated with
severe AAC. Osteoporosis and CVD share risk factors e.g. smoking, sedentary lifestyle,
hormones or cytokines. Thus, the association between AAC and hip fracture may reflect the
negative effects of these factors on bone and cardiovascular system. However, in our study,
the association between AAC and hip fracture risk remained significant after adjustment for
smoking status and co-morbid medical conditions.

The association between AAC severity and fracture risk may be due to poor renal function
in elderly individuals with severe AAC. Renal failure is associated with high bone fragility
AAC, and CVD (41). However, the relation between AAC severity and hip fracture risk was
not altered after adjustment for eGFR. The association persisted in men with eGFR>60 ml/
min, but was non-significant in men with eGFR<60 ml/min, likely due to lower power in the
latter group. Other factors contributing to the lack of association in this group including
heterogeneous bone pathology related to renal failure and higher mortality in men with
poorest renal function.

CVD may be associated with a higher risk of loss of consciousness and falls due to a drop in
blood pressure or arrhythmias (42-43). These may be related to the disease itself or side
effects of medications. However, the association between AAC and hip fracture remained
significant after adjustment for fall history.

As severe osteoporosis is associated with increased cardiovascular risk, poor bone status
may have contributed to the development of AAC prior to baseline and to the higher fracture
risk during the follow-up. Some (3-5-6,10,13-14) studies showed a negative relation
between AAC severity and BMD. However, the association between AAC and hip fracture
in this study remained significant after adjustment for BMD and prior fracture history.
Moreover, low BMD and prior fracture predicted all fractures, including non-spine-non-hip
fracture (not shown), whereas severe AAC was associated specifically with higher risk of
hip fracture.

The molecular mechanisms underlying the link between AAC and hip fracture are unclear.
Low serum 25-hydroxycholecalciferol levels have been associated with higher fracture risk
and greater AAC severity (44-45), but the association between severe AAC and higher hip
fracture risk in this study was not altered by adjustment for 25OHD levels. A laboratory
investigation reported that osteoprotegerin-deficient mice had severe calcification in the
large arteries and multiple fractures (46). In addition, high activity of matrix
metalloproteinases has been associated with increased bone resorption and severe AAC
(47-48). Elevated levels of C-reactive protein and inflammatory cytokines have also been
associated with greater AAC and high fracture risk (49). Finally, oxidative stress has been
associated with severe arterial calcification and low bone stiffness (50). Any or a
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combination of these factors might in part explain the link between severe AAC and hip
fracture risk.

The asssociation between severe AAC and hip fracture risk remained significant after
adjustment for ABI. Moreover, severe AAC was not associated with the risk of other
fractures of the lower extremity. These results obtained using different approaches are
complementary. They suggest that the investigated association is specific for hip fracture
and not mediated by poor blood flow in the lower body. Data on the poor functional
performance in patients with peripheral artery disease are inconsistent (51), but adjustment
for fall history did not impact the association between AAC and hip fracture risk observed in
this study.

The strengths of our study include the large cohort, a high number of fully adjudicated
incident fractures, and adjustment for multiple confounders. We also recognize limitations.
Although the MrOS cohort is representative of older community-dwelling Caucasian men,
the non-Caucasian men and institutionalized men are underrepresented. The self-reported
incident fractures were confirmed; however, false negatives are possible. Self-reported falls
and fractures prior to baseline could not be confirmed. Co-morbidities were self-reported
and dichotomized as yes/no. We did not account for disease duration, severity and treatment.
Our study is observational and residual confounding is possible; for example, AAC might be
a marker for use of certain medications that might be related to hip fracture risk. Moreover,
some potential confounders, such as eating habits were not included in the model.

In conclusion, in a large cohort of older community-dwelling men, men with severe AAC
had an increased hip fracture risk after accounting for trauma severity, multiple confounders,
impaired blood flow in the lower limbs, gait speed and competing risk of death. By contrast,
severe AAC was not associated with the risk of non-spine-non-hip fracture. Our data suggest
that severe AAC is specifically associated with the risk of hip fracture in older men; future
research should investigate pathophysiological mechanisms underlying this association.
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Fig. 1.
Distribution of the score of the abdominal aortic calcification (AAC) in the MrOS cohort.
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Fig. 2.
Fracture-free survival in the MrOS cohort according to the quartiles of the abdominal aortic
calcification (AAC) score (adjusted for age, BMI, center, race, hip BMD, fall history, prior
fracture, smoking and co-morbidities): A) non-spine fractures (n = 805 men), B) hip
fractures (n = 178 men)
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Table 2
Association between the abdominal aortic calcification (AAC) score and risk of fracture
in 5400 men aged ≥65

Number of fractures (%) Adjusted for age and center Adjusted for age, BMI, center, race, hip BMD, fall history,
prior fracture, smoking and co-morbidities

A) Non-spine fracture (n=805 men)

AAC per 1 unit 1.03 (1.02-1.05)† 1.02 (1.01-1.04)*

Q1 (AAC 0-1) 186 (12.2) 1.00 1.00

Q2 (AAC 2-4) 220 (15.0) 1.17 (0.96-1.42) 1.11 (0.91-1.36)

Q3 (AAC 5-8) 182 (14.7) 1.17 (0.95-1.44) 1.08 (0.87-1.33)

Q4 (AAC 9+) 217 (18.7) 1.52 (1.24-1.86)# 1.36 (1.10-1.68)|

trend <0.001 <0.001 0.01

B) Hip fracture (n=178 men)

AAC per 1 unit 1.06 (1.03-1.10)† 1.05 (1.01-1.08)*

Q1 (AAC 0-1) 23 (1.4) 1.00 1.00

Q2 (AAC 2-4) 47 (3.1) 1.78 (1.07-2.97)‡ 1.68 (1.01-2.80)‡

Q3 (AAC 5-8) 44 (3.4) 1.77 (1.05-3.00)‡ 1.51 (0.89-2.55)

Q4 (AAC 9+) 64 (5.8) 2.90 (1.77-4.77)# 2.33 (1.41-3.87)|

trend <0.001 <0.001 <0.005

C) Non-spine-non-hip fracture (n=627 men)

AAC per 1 unit 1.02 (0.99-1.04) 1.01 (0.99-1.03)

Q1 (AAC 0-1) 104 (6.8) 1.00 1.00

Q2 (AAC 2-4) 131 (9.2) 1.22 (0.95-1.59) 1.17 (0.90-1.52)

Q3 (AAC 5-8) 101 (8.4) 1.17 (0.89-1.55) 1.06 (0.80-1.41)

Q4 (AAC 9+) 106 (9.6) 1.34 (1.01-1.78)‡ 1.19 (0.89-1.59)

trend 0.67 <0.05 0.38

*
p<0.01

†
p<0.001

‡
p<0.05

|
p<0.005

#
p<0.001 – vs Q1

J Bone Miner Res. Author manuscript; available in PMC 2015 April 01.




