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Abstract

The objective of this study was to determine the effect of once-yearly zoledronic acid on the 

number of days of back pain and the number of days of disability (ie, limited activity and bed rest) 

owing to back pain or fracture in postmenopausal women with osteoporosis. This was a 

multicenter, randomized, double-blind, placebo-controlled trial in 240 clinical centers in 27 

countries. Participants included 7736 postmenopausal women with osteoporosis. Patients were 

randomized to receive either a single 15-minute intravenous infusion of zoledronic acid (5 mg) or 

placebo at baseline, 12 months, and 24 months. The main outcome measures were self-reported 

number of days with back pain and the number of days of limited activity and bed rest owing to 

back pain or a fracture, and this was assessed every 3 months over a 3-year period. Our results 

show that although the incidence of back pain was high in both randomized groups, women 

randomized to zoledronic acid experienced, on average, 18 fewer days of back pain compared with 

placebo over the course of the trial (p = .0092). The back pain among women randomized to 

zoledronic acid versus placebo resulted in 11 fewer days of limited activity (p = .0017). In Cox 
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proportional-hazards models, women randomized to zoledronic acid were about 6% less likely to 

experience 7 or more days of back pain [relative risk (RR) = 0.94, 95% confidence interval (CI) 

0.90–0.99] or limited activity owing to back pain (RR = 0.94, 95% CI 0.87–1.00). Women 

randomized to zoledronic acid were significantly less likely to experience 7 or more bed-rest days 

owing to a fracture (RR = 0.58, 95% CI 0.47–0.72) and 7 or more limited-activity days owing to a 

fracture (RR = 0.67, 95% CI 0.58–0.78). Reductions in back pain with zoledronic acid were 

independent of incident fracture. Our conclusion is that in women with postmenopausal 

osteoporosis, a once-yearly infusion with zoledronic acid over a 3-year period significantly 

reduced the number of days that patients reported back pain, limited activity owing to back pain, 

and limited activity and bed rest owing to a fracture.
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Introduction

Osteoporotic fractures have a number of important consequences, including back pain, 

disability, and death.(1) Women with prevalent vertebral fractures complain of back pain and 

limitations in physical function.(2–4) Incident vertebral fractures, even if not clinically 

recognized, also result in an increase in back-related disability and bed-rest days.(5,6) 

Women who experience a hip fracture are 50% less likely to walk independently or achieve 

their prefracture ability to carry out their activities of daily living.(7) The estimated 

functional decline specifically attributed to hip fractures was 24% during the first year 

following a hip fracture.(8) Quality of life (QOL) also was shown to be compromised in 

women with incident nonvertebral fractures.(9) The decrease in QOL was found for all 

domains, including symptoms, physical functioning, and activities of daily living.(9) 

Alendronate has been shown to reduce the number of bed-rest days and limited-activity days 

relative to placebo(10) in women with prevalent vertebral fractures. Hormone therapy has 

reduced clinical fractures, including hip fractures,(11) but with no effect on QOL.(12)

The Health Outcomes and Reduced Incidence with Zoledronic Acid Once Yearly 

(HORIZON) Pivotal Fracture Trial (PFT) was an international, multicenter, randomized, 

double-blind, placebo-controlled three-year trial involving 7736 women with established 

osteoporosis. Zoledronic acid was found to significantly reduce vertebral, hip, and all 

clinical fractures by 70%, 41%, and 33%, respectively.(13) We present the findings of a 

prespecified subanalysis of the HORIZON trial to determine the effects of zoledronic acid 

on the number of days of back pain and the number of days of disability (limited activity and 

bed rest) owing to back pain or a fracture.
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Methods

Study design

Women were randomized to receive either a 15-minute intravenous administration of 

zoledronic acid (5 mg) or placebo at baseline, 12 months, and 24 months. In addition, all 

patients received oral daily calcium (1000 to 1500 mg) and vitamin D (400 to 1200 IU). 

Patients were monitored for three years with quarterly telephone interviews and clinic visits 

at 6, 12, 24, and 36 months.

Study population

Details of recruitment and inclusion criteria for the HORIZON-PFT have been published 

previously.(13) The trial was conducted at 240 clinical centers in 27 countries. All women in 

the HORIZON trial were between the ages of 65 and 89 years, postmenopausal, and had a 

femoral neck bone mineral density (BMD) T-score of −2.5 or less with or without evidence 

of existing vertebral fractures or a T-score of −1.5 or less with radiologic evidence of at least 

two mild or one moderate vertebral fracture. Prior bisphosphonate use was allowed, with the 

duration of washout period depending on duration of previous use. Subjects were placed into 

one of two strata on the basis of whether they were taking any osteoporosis medications at 

baseline. Women in stratum 1 were not taking any osteoporosis medications. Women in 

stratum 2 were allowed to use the following medications: hormone therapy, raloxifene, 

calcitonin, tibolone, tamoxifen, dehydroepiandrosterone, ipriflavone, and medroxyprogester-

one. Exclusion criteria have been described previously.(13) The study was conducted in 

compliance with the ethical principles of the Declaration of Helsinki and local applicable 

laws and regulations. Approval was obtained from an Institutional Review Board or 

Independent Ethics Committee for each participating study center. All patients provided 

written informed consent prior to participating in the study.

Main outcome measures

The main outcome measures of number of days of back pain and number of days of 

disability owing to back pain or fracture were developed originally for the Fracture 

Intervention Trial.(10) Every 3 months, all subjects were asked specific questions about back 

pain. We ascertained whether the subject had any back pain and, if so, the number of days 

and severity of the back pain (moderate or worse, severe, or very severe) over the past 3 

months. The number of back pain days, number of days with moderate or worse back pain, 

and number of days with severe or worse back pain were totaled over the course of the study. 

We determined whether the subjects limited their activities owing to back pain or spent more 

than a half a day in bed because of back pain. The number of limited-activity days and bed-

rest days were recorded for each 3-month period and totaled over the entire study. Subjects 

who answered “No” to the back pain questions were assigned a zero for that assessment.

Information about days of limited activity and bed rest owing to a fracture was obtained 

from subjects who experienced a clinical fracture during the study. If the subjects had a 

clinical fracture at any time over the course of the study, two questions were asked: “In the 

past 3 months, how many weeks (or days) altogether did you reduce your usual activities 

because of a fracture?” and “In the past 3 months, how many weeks (or days) did you stay in 
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bed for more than half a day because of a fracture?” The number of days of reduced activity 

and bed rest owing to a fracture was totaled and referred to as limited-activity days and bed-
rest days.

Statistical analysis

All analyses were prespecified and approved by the HORIZON steering committee. We 

included all subjects in the intent-to-treat population. Characteristics of women at baseline 

by randomization were compared by t test (continuous if normally distributed), Wilcoxon 

rank-sum test (continuous if not normally distributed), or chi-square (categorical) tests.

The seven response variables were number of days with back pain, moderate or worse (on 

average) back pain, severe or worse (on average) back pain, limited activity owing to back 

pain, bed rest owing to back pain, limited activity owing to a fracture, and bed rest owing to 

a fracture. Women were categorized according to mean number of days (<7 days versus ≥7 

days), similar to the approach used in the Fracture Intervention Trial (FIT).(10)

One-way ANOVA was used for continuous outcome models to test the hypothesis that 

zoledronic acid reduced the number of back pain days and the number of bed-rest and 

limited-activity days owing to back pain or following a fracture relative to placebo. Cox 

proportional-hazards (Cox PH) models were used to compute the relative risk (RR) and 95% 

confidence intervals (CIs) and to test the hypothesis that zoledronic acid reduces the 

incidence of 7 or more days of back pain, bed rest, and limited activity. Cumulative days of 

disability were summed across quarterly reports; when the sum reached seven or more (not 

necessarily in the same quarter), this was used as the time to event. Patients without back 

pain were not excluded, and follow-up time was the entire length of the study. Unadjusted 

Cox models were evaluated first. Subsequent Cox PH models adjusted for age, back pain at 

baseline, baseline prevalent vertebral fracture, and total-hip BMD (model one). In model 2, 

we additionally adjusted for whether or not an incident morphometric vertebral fracture 

occurred over the course of the study (time dependent to nearest year). In model 3, we 

additionally adjusted for whether a clinical vertebral fracture had occurred (time dependent 

to nearest quarter). In models 2 and 3, we were testing the hypothesis that if zoledronic acid 

reduces back pain, limited-activity days, and bed-rest days, it is due to a reduction in 

fractures, and we would observe some attenuation in the RR for zoledronic acid.

Results

A total of 7736 women were randomly assigned to either zoledronic acid (n = 3875) or 

placebo (n = 3861; Table 1). The mean age of the subjects was 73 years and did not differ by 

randomized group; 79% of the women were white, and about 63% had at least one prevalent 

vertebral fracture at baseline. At baseline, 73% of those randomized to zoledronic acid and 

72% of those randomized to placebo reported back pain; in each treatment group, 52% 

reported that their back pain was moderate and 18% severe or very severe.

Back pain

At the end of the 3-year trial, 56.6% and 59.5% of women randomized to zoledronic acid 

and placebo, respectively, reported any back pain (p = .014). The mean number of days with 
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any back pain, moderate or worse back pain, and severe or worse back pain was lower in 

women randomized to zoledronic acid compared with placebo (Table 2). For example, 

women treated with zoledronic acid reported 18 fewer days of back pain compared with 

placebo. The percentage of women who experienced 7 or more days of any back pain was 

high in both the zoledronic acid and placebo groups (>80%); nevertheless, women 

randomized to zoledronic acid were about 6% less likely to experience 7 or more days of 

back pain (p = .02).

Women randomized to zoledronic acid experienced 15 fewer days with moderate to severe 

back pain than women in the placebo group (p = .015). There was no significant difference 

in the number of days with severe or worse back pain by treatment group. Women 

randomized to zoledronic acid were 5% less likely to report 7 or more days of moderate to 

severe back pain (p = .049) and 8% less likely to report 7 or more days of severe or worse 

back pain (p = .059).

Among women with a prevalent vertebral fracture at baseline, women randomized to 

zoledronic acid reported, on average, 19 fewer days of back pain (p = .0359) and were 7% 

less likely to report 7 or more days of back pain compared with placebo (p = .018). Women 

with a baseline prevalent vertebral fracture and randomized to zoledronic acid also reported 

15 fewer days of moderate to severe back pain (p = .073) and 4 fewer days of severe to 

worse back pain (p = .31), but neither difference reached statistical significance. 

Nevertheless, women randomized to zoledronic acid were 7% less likely to report 7 or more 

days of moderate to severe back pain (p = .026).

Overall, the number of days with any back pain was lower in women who did not have a 

prevalent vertebral fracture at baseline (p = .036). Among these women without a prevalent 

vertebral fracture at baseline, the women randomized to zoledronic acid reported fewer days 

of back pain, on average, but the difference was not significant (p = .210).

We also examined the number of days of limited activity and bed rest owing to back pain by 

randomized group (Table 3). Women randomized to zoledronic acid, on average, reported 61 

days of limited activity owing to back pain compared with 72 days among women 

randomized to placebo (p = .002). The relative risk of experiencing 7 or more days of 

limited activity owing to back pain was 0.94 (95% CI 0.87–1.00, p = .067) for women in the 

zoledronic acid group compared with the placebo group.

The effect of zoledronic acid on limited-activity days owing to back pain was confined to 

women with a prevalent vertebral fracture. Women with a prevalent vertebral fracture 

randomized to zoledronic acid reported 14 fewer days of limited activity owing to back pain 

compared with placebo (p = .004) and were 7% less likely to report 7 or more days of 

limited activity owing to back pain (p = .089). There was no difference in the average 

number or percent of women reporting 7 or more limited-activity days owing to back pain 

among women who did not have a prevalent vertebral fracture at study entry.

Overall, the average number of bed-rest days owing to back pain was low in both 

randomized groups and, as expected, was higher among women with a prevalent vertebral 

fracture at baseline. The average number of bed-rest days owing to back pain did not differ 
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by randomized group, but there was some suggestion that fewer women who had a prevalent 

vertebral fracture and were randomized to zoledronic acid experienced 7 or more days of 

bed rest owing to back pain, but these observations did not reach significance (p = .072).

Disability owing to fracture

Over the 3-year trial, 316 women in the zoledronic acid group and 466 in the placebo group 

reported a clinical fracture. The cumulative incidence of experiencing 7 or more days in bed 

or limited activity owing to a fracture was lower among women randomized to zoledronic 

acid compared with placebo (both p <.0001; Figs. 1 and 2). The average number of limited-

activity days after a fracture was 6 days in women randomized to zoledronic acid compared 

with 10 in the placebo group (p <.0001; Table 4). The average number of bed-rest days after 

a fracture was lower in women randomized to zoledronic acid, but the difference was not 

significant (p <.110).

Women randomized to zoledronic acid were 42% and 33% less likely to report 7 or more 

days of bed rest and limited activity, respectively, following a fracture compared with 

placebo (both p <.0001; Table 4). Similar results were observed in women with and without 

a prevalent vertebral fracture. Women with and without a prevalent vertebral fracture, 

respectively, randomized to zoledronic acid, were 41% (p <.0001) and 42% (p = .0122) less 

likely to report 7 or more days of bed rest after a fracture and 36% (p <.0001) and 25% (p = .

0296) less likely to report 7 or more days of limited activity after a fracture.

Multivariate analysis

Women randomized to zoledronic acid were 10% less likely to report 7 or more days of back 

pain compared with women in the placebo group (p <.001; Table 5). This association was 

independent of age, back pain at baseline, prevalent vertebral fracture, total-hip BMD, and 

whether or not the woman experienced an incident morphometric or clinical spine fracture. 

Analyses by severity of back pain generally were similar to the overall back pain results.

Adjusting for incident morphometric vertebral fracture (model 2), women randomized to 

zoledronic acid also were significantly less likely to report 7 or more days of bed rest or 

limited activity owing to back pain (p = .0344 and .0281, respectively). However, further 

adjustment for a new clinical vertebral fracture attenuated these associations.

Women randomized to zoledronic acid were at least 38% and 27% less likely to report 7 or 

more days of bed-rest and limited-activity days after a fracture, respectively, compared with 

placebo (all p <.001). These results were independent of whether or not an incident vertebral 

fracture (models 2 and 3) had occurred over the course of the study.

Among women who did not experience an incident clinical fracture or an incident 

morphometric spine fracture, there was no difference in the number of days with back pain 

(p = .58), number of limited-activity days owing to back pain (p = .23), or the number of 

bed-rest days owing to back pain (p = .97) by treatment group (data not shown).
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Discussion

Treatment with zoledronic acid significantly reduced the number of days with back pain and 

the number of days of limited activity owing to back pain in postmenopausal women with 

osteoporosis. Women randomized to zoledronic acid experienced 18 fewer days of back 

pain, and the percentage of women reporting 7 or more days of back pain was reduced by 

6% compared with placebo. This effect was greatest among women who had a prevalent 

vertebral fracture when they entered the study. Women randomized to zoledronic acid also 

reported 11 fewer days of limited activity owing to back pain compared with placebo and 

were less likely to report 7 or more days of bed rest owing to back pain, although this latter 

result was only borderline significant, perhaps reflecting lower power to see an effect 

because only 10% to 12% of women reported 7 or more days of bed rest owing to back pain. 

The results suggest a modest, albeit significant reduction in back pain and back pain–related 

disability for women randomized to zoledronic acid.

Disability after fracture was 30% to 40% lower among women treated with zoledronic acid. 

Women randomized to zoledronic acid were significantly less likely to report 7 or more days 

of limited activity and bed rest after a fracture compared with placebo. The lower disability 

postfracture in women on zoledronic acid was observed in women with and without a 

baseline vertebral fracture and was independent of whether or not an incident morphometric 

or clinical vertebral fracture occurred during the trial. This effect may reflect the reduction in 

all clinical fractures observed with zoledronic acid during the trial or may suggest that the 

fractures among women on zoledronic acid were less severe.

Chronic back pain may be caused directly by the vertebral fracture. Adjustment for incident 

clinical or morphometric vertebral fracture actually strengthened the association with back 

pain but attenuated the association with disability associated with back pain. Back pain also 

may occur because of the associated skeletal deformities, joint incongruity, and tension on 

muscle and tendons. Guarded movement and fear of back pain also may lead to physical 

deconditioning and disability.(14)

Our results are consistent with findings from the Fracture Intervention Trial (FIT), where 

alendronate therapy for 3 years reduced the number of days of back pain and limited activity 

owing to back pain among women with a prevalent vertebral fracture.(10) The average 

number of days of back pain and limited activity owing to back pain were similar in both the 

FIT and HORIZON trials. A higher number of bed-rest days owing to back pain was 

observed in the HORIZON trial, perhaps reflecting the older age of study participants. Other 

osteoporosis treatments that have been shown to reduce back pain include teriparatide 

treatment.(15,16) A meta-analysis of five randomized trials showed that teriparatide (20 or 40 

μg/d) reduced the risk of any back pain by 34%, moderate or severe back pain by 40%, and 

severe back pain by 54% compared with a pooled comparison group that consisted of 

placebo, alendronate, or hormone therapy. The median length of the trials was 11 to 20 

months, and participants, on average, were much younger (58 to 70 years) than the women 

in the HORIZON trial.(16) A systematic review of five randomized trials showed that 

calcitonin significantly reduced the severity of acute pain from osteoporotic vertebral 

compression fractures and shortened the time to mobilization.(17) The underlying 
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mechanism for its analgesic effect may be an increase in β-endorphin levels,(18) and 

calcitonin may have no effect on the chronic pain associated with osteoporosis.(19) A major 

limitation of both these meta-analyses was that information on back pain was not collected 

systematically in the trials and was assessed only using the adverse-events database, which 

may reflect more severe back pain.

This prespecified subanalysis of a large, global randomized trial of once-yearly zoledronic 

acid allowed for the systematic collection of information on back pain and disability days 

related to back pain and fracture over a 3-year period. However, a limitation of this study 

was that severity of back pain was assessed by a simple question about the strength of the 

pain, and a visual analog scale was not used to rate the intensity of the back pain. In 

addition, we had no information on the severity of the clinical fractures.

In conclusion, osteoporotic fractures have a number of important consequences, including 

back pain, disability, and death.(1) Hip fractures, vertebral fractures, and wrist fractures all 

have been shown to increase the risk of disability.(5,7,8,20) In addition to the reduction in 

vertebral, hip, and all clinical fractures reported previously with zoledronic acid in the 

HORIZON-PFT,(13) 3-year treatment with zoledronic acid significantly reduced the number 

of days that patients reported back pain, limited activity owing to back pain, and limited 

activity and bed rest after a fracture in comparison with placebo in postmenopausal women 

with osteoporosis.
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Fig. 1. 
Cumulative probability of experiencing at least 7 days in bed owing to fracture.
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Fig. 2. 
Cumulative probability of experiencing at least 7 days of reduced activity owing to fracture.
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Table 1

Baseline Characteristics for the Intent-to-Treat Population by Randomization Group (n [%] or mean ± SD)

Zoledronic acid (n = 3875) Placebo (n = 3861)

Age (years) 73.1 ± 5.3 73.0 ± 5.4

Race

 White 3054 (78.8%) 3055 (79.1%)

 Black 15 (0.4%) 17 (0.4%)

 Hispanic 226 (5.8%) 215 (5.6%)

 Japanese 9 (0.2%) 12 (0.3%)

 Other Asian 553 (14.3%) 547 (14.2%)

 Other 18 (0.5%) 15 (0.4%)

Height(cm) 154 ± 7.1 154 ± 7.1

Weight (kg) 59.9 ± 11.1 60.6 ± 11.3

BMI (kg/m2) 25.1 ± 4.3 25.4 ± 4.3

Prevalent vertebral fractures

 Yes, n (%) 2416 (62.4%) 2477 (64.2%)

Back pain (baseline)

 Yes, n (%) 2807 (72.9%) 2783 (72.4%)

 Of those, frequency of back pain

  All or most of the time 1190 (42.4%) 1178 (42.4%)

 Of those, severity of back pain

  Very mild 140 (5.0%) 149 (5.4%)

  Mild 698 (24.9%) 694 (24.9%)

  Moderate 1464 (52.2%) 1447 (52.0%)

  Severe/very severe 505 (18.0%) 493 (17.8%)

Number of days with back pain

 n 3863 3849

 Mean 33.9 (36.4) 33.5 (36.3)
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Table 3

Average Number of Days and n (%) of Women Experiencing ≥7 Days of Limited Activity and Bed Rest 

Owing to Back Pain by Treatment Group and Vertebral Fracture Status at Baseline

Effect of back pain

Limited activity Bed rest

Days, mean ± SDa ≥7 days, n (%) of womenb Days, mean ± SDa ≥7 days, n (%) of womenb

Overall 66.2 ± 159.1 3017 (39.1) 8.7 ± 46.2 913 (11.8)

Treatment

 Zoledronic acid 60.5 ± 149.7 1464 (37.9) 8.2 ± 45.1 429 (11.1)

 Placebo 71.9 ± 167.8 1553 (40.3) 9.2 ± 47.2 484 (12.6)

 LS mean difference (95% CI)* −11.4 (−18.5, −4.3) −1.0 (−3.1, 1.0)

 RR (95% CI)† 0.94 (0.87, 1.00) 0.89 (0.78, 1.01)

 p value .002 .067 .332 .082

Vertebral fracture at baseline (Yes)

 Total 76.4 ± 170.8 2086 (42.8) 11.2 ± 52.8 699 (14.3)

 Zoledronic acid 69.4 ± 159.4 994 (41.3) 10.5 ± 53.0 320 (13.3)

 Placebo 83.3 ± 180.9 1092 (44.2) 11.9 ± 52.7 379 (15.3)

 LS mean difference (95% CI)a −14.0(−23.5, −4.4) −1.4 (−4.3, 1.6)

 RR (95% CI)b 0.93 (0.85, 1.01) 0.87 (0.75, 1.01)

 p Value .004 .089 .368 .072

Vertebral fracture at baseline (No)

 Total 48.4 ± 134.7 928 (32.8) 4.4 ± 31.2 213 (7.5)

 Zoledronic acid 45.9 ± 130.9 468 (32.3) 4.3 ± 27.1 108 (7.4)

 Placebo 51.1 ± 138.5 460 (33.3) 4.5 ± 35.0 105 (7.6)

 LS mean difference (95% CI)a −5.3 (−15.2, 4.7) −0.1 (−2.4, 2.2)

 RR (95% CI)b 0.97 (0.85, 1.10) 0.99 (0.76, 1.30)

 p Value .300 .611 .909 .943

SD = standard deviation; LS = least squares; RR = relative risk; CI = confidence interval.

a
LS mean difference and p value are calculated using one-way ANOVA.

b
RR and p value are calculated using Cox regression.
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Table 4

Average Number of Days and n (%) of Women Experiencing ≥7 Days of Limited Activity and Bed Rest After 

A Fracture by Treatment Group and Vertebral Fracture at Baseline

Days of limited activity after fracture Days of bed rest after fracture

Days, mean ± SDa ≥7 days, n (%) of womenb Days, mean ± SDa ≥7 days, n (%) of womenb

Overall 7.9 ± 38.3 782 (10.2) 1.9 ± 15.5 348 (4.5)

Treatment

 ZOL 5.9 ± 33.7 316 (8.2) 1.6 ± 15.3 127 (3.3)

 Placebo 9.9 ± 42.3 466 (12.1) 2.2 ± 15.7 221 (5.7)

 LS mean difference (95% CI)a −4.0 (−5.7, −2.3) −0.6 (−1.3, 0.1)

 RR (95% CI)b 0.67 (0.58, 0.78) 0.58 (0.47, 0.72)

 p Value <.0001 <.0001 .110 <.0001

Vertebral fracture at baseline (Yes)

 Total 8.8 ± 40.8 544 (11.2) 2.3 ± 18.1 259 (5.3)

 ZOL 6.5 ± 36.3 211 (8.8) 2.0 ± 18.1 94 (3.9)

 Placebo 11.1 ± 44.6 333 (13.5) 2.6 ± 18.2 165 (6.7)

 LS mean difference (95% CI)a −4.7 (−6.9, −2.4) −0.6 (−1.6, 0.4)

 RR (95% CI)b 0.64 (0.54, 0.77) 0.59 (0.46, 0.76)

 p Value .0001 <.0001 .248 <.0001

Vertebral fracture at baseline (No)

 Total 6.3 ± 33.5 238 (8.4) 1.2 ± 9.2 89 (3.1)

 ZOL 5.0 ± 28.9 105 (7.2) 0.9 ± 8.7 33 (2.3)

 Placebo 7.8 ± 37.8 133 (9.7) 1.4 ± 9.6 56 (4.1)

 LS mean difference (95% CI)a −2.7 (−5.2, −0.3) −0.4 (−1.1, 0.2)

 RR (95% CI)b 0.75 (0.58, 0.97) 0.58 (0.37, 0.89)

 p Value .030 .023 .198 .012

SD = standard deviation; LS = least squares; RR = relative risk; CI = confidence interval.

a
LS mean difference and p value are calculated using one-way ANOVA.

b
RR and p value are calculated using Cox regression.
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Table 5

Relative Risk (RR) of Limited Activity, Bed Rest, and Back Pain by Treatment Group: Unadjusted and 

Multivariate Models

RR (95% CI) p Value

≥7 days back pain

 Unadjusted 0.94 (0.90, 0.99) .020

 Model 1 0.91 (0.87, 0.96) .0003

 Model 2 0.90 (0.85, 0.95) <.0001

 Model 3 0.90 (0.85, 0.95) <.0001

≥7 days moderate or worse back pain days

 Unadjusted 0.95 (0.90, 1.00) .049

 Model 1 0.94 (0.89, 0.99) .020

 Model 2 0.93 (0.87, 0.98) .010

 Model 3 0.93 (0.88, 0.99) .016

≥7 days severe or worse back pain days

 Unadjusted 0.92 (0.84, 1.00) .059

 Model 1 0.92 (0.84, 1.01) .078

 Model 2 0.90 (0.82, 0.99) .040

 Model 3 0.93 (0.84, 1.02) .135

≥7 days bed rest owing to back pain

 Unadjusted 0.89 (0.78, 1.01) .082

 Model 1 0.89 (0.78, 1.02) .087

 Model 2 0.86 (0.74, 0.99) .034

 Model 3 0.92 (0.79, 1.06) .240

≥7 limited-activity days owing to back pain

 Unadjusted 0.94 (0.87, 1.00) .067

 Model 1 0.94 (0.87, 1.01) .086

 Model 2 0.92 (0.85, 0.99) .028

 Model 3 0.94 (0.87, 1.02) .124

≥7 bed-rest days after fracture

 Unadjusted 0.58 (0.47, 0.72) <.0001

 Model 1 0.59 (0.47, 0.73) <.0001

 Model 2 0.52 (0.41, 0.67) <.0001

 Model 3 0.62 (0.48, 0.80) .0002

≥7 limited-activity days after fracture

 Unadjusted 0.67 (0.58, 0.78) <.0001

 Model 1 0.68 (0.59, 0.78) <.0001

 Model 2 0.64 (0.55, 0.75) <.0001

 Model 3 0.73 (0.62, 0.85) <.0001

CI = confidence interval

Cox regression:

Model 1 = age, back pain at baseline, baseline prevalent vertebral fracture, total-hip BMD.
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Model 2 = Model 1 + incident morphometric vertebral fracture during the study (time dependent).

Model 3 = Model 2 + incident clinical vertebral fracture (time dependent).
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