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Abstract

Summary A large international meta-analysis using primary data from 64 cohorts has quantified the increased risk of fracture
associated with a previous history of fracture for future use in FRAX.

Introduction The aim of this study was to quantify the fracture risk associated with a prior fracture on an international basis
and to explore the relationship of this risk with age, sex, time since baseline and bone mineral density (BMD).

Methods We studied 665,971 men and 1,438,535 women from 64 cohorts in 32 countries followed for a total of 19.5 million
person-years. The effect of a prior history of fracture on the risk of any clinical fracture, any osteoporotic fracture, major
osteoporotic fracture, and hip fracture alone was examined using an extended Poisson model in each cohort. Covariates
examined were age, sex, BMD, and duration of follow-up. The results of the different studies were merged by using the
weighted f-coefficients.

Results A previous fracture history, compared with individuals without a prior fracture, was associated with a significantly
increased risk of any clinical fracture (hazard ratio, HR = 1.88; 95% CI = 1.72-2.07). The risk ratio was similar for the
outcome of osteoporotic fracture (HR = 1.87; 95% CI = 1.69-2.07), major osteoporotic fracture (HR = 1.83; 95% CI =
1.63-2.06), or for hip fracture (HR = 1.82; 95% CI = 1.62-2.06). There was no significant difference in risk ratio between
men and women. Subsequent fracture risk was marginally downward adjusted when account was taken of BMD. Low BMD
explained a minority of the risk for any clinical fracture (14%), osteoporotic fracture (17%), and for hip fracture (33%). The
risk ratio for all fracture outcomes related to prior fracture decreased significantly with adjustment for age and time since
baseline examination.

Conclusion A previous history of fracture confers an increased risk of fracture of substantial importance beyond that
explained by BMD. The effect is similar in men and women. Its quantitation on an international basis permits the more
accurate use of this risk factor in case finding strategies.

Keywords Hip fracture - Major osteoporotic fracture - Meta-analysis - Osteoporotic fracture - Prior fracture

Extended author information available on the last page of the article

@ Springer


http://orcid.org/0000-0002-3129-4326
http://crossmark.crossref.org/dialog/?doi=10.1007/s00198-023-06870-z&domain=pdf

2028

Osteoporosis International (2023) 34:2027-2045

Introduction

A history of a prior fracture at a site characteristic for
osteoporosis is an important risk factor for further fracture
[1-6]. Fracture risk is approximately doubled in the pres-
ence of a prior fracture, including morphometric vertebral
fractures. The risks are in part independent of BMD [4].
However, the increase in risk is not constant with age. For
example, a large meta-analysis showed that a prior frac-
ture history was a significant risk factor for hip fracture
at all ages, but the population relative risk was highest at
younger ages and decreased progressively with age [4].

The identification of patients with a fracture history is a
well-established goal in the clinical management of osteo-
porosis as outlined in most clinical guidelines worldwide
[7-12]. In many cases, individuals with a prior fracture are
eligible for treatment irrespective of BMD. For example,
the National Osteoporosis Guideline Group (NOGG) in
the UK recommends treatment in all women with a prior
fragility fracture [10]. A similar threshold is provided in
the European guidance [13]. In the USA, a prior vertebral
or hip fracture qualifies for a treatment recommendation
irrespective of BMD [14].

Because a prior fracture provides a fracture risk that is
largely independent of BMD, it has been incorporated into
assessment guidelines that integrate the risks associated with
a number of risk variables [15-17]. FRAX®, currently avail-
able in 78 territories, is the most widely used fracture risk
assessment tool and is incorporated into a large number of
assessment guidelines [7], recommended by the Commit-
tee for Medicinal Products for Human Use (CHMP) [18],
and approved by the National Institute for Health and Care
Excellence (NICE) [19]. The incorporation of a prior frac-
ture as an input variable for risk prediction was based on a
meta-analysis, published in 2004, of 15,259 men and 44,902
women from 11 cohorts followed for a total of 250,000 per-
son-years [4]. Since then, many more prospectively studied
cohorts have become available that have the potential to
improve the accuracy of FRAX [20].

The aim of the present study was to quantify the risk for
future fracture associated with a history of prior fracture in
an international setting and to explore the dependence of

this risk on age, sex, time since baseline assessment
and BMD.

Methods

The study population was derived from a systematic
review that identified prospective cohort studies for
the update of FRAX. The study was registered with the
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International prospective register of systematic reviews,
PROSPERO (CRD42021227266), and followed the Pre-
ferred Reporting Items for Systematic Reviews (PRISMA)
guidelines. Studies were eligible if the cohort was pro-
spective, included at least 200 participants, assessed an
adequate number of clinical risk factors, and reported
an adequate number of incident fracture outcomes. We
studied 2,104,506 men and women from 64 prospectively
studied cohorts of whom 9.7% had a prior fracture history.
Fifty-eight cohorts included women (n = 1,438,535) and
40 cohorts included men (n = 665,971). Details of the
cohorts studied have been given previously [20] and are
summarized in Table 1.

Baseline and outcome variables

The construct of the question to determine a prior fracture
history differed between the cohorts studied, based on time
of previous fracture, fracture site, energy, validity, and inclu-
sion of morphometric vertebral fractures (Table 2).

For outcomes, information on all clinical fractures was
used for this report “all fractures.” In addition, fractures con-
sidered to be associated with osteoporosis were examined
[21]. According to this classification, fractures of the skull,
face, hands, feet, ankle, and patella were excluded as well
as tibial and fibular fractures in men. Hip fracture and major
osteoporotic fracture were also analyzed separately. No dis-
tinction was made according to trauma since both high- and
low-trauma fractures show similar relationships with low
BMD and future fracture risk [22]. The risk of death as func-
tion of fracture history was also assessed.

Statistical methods

The risk of fracture was estimated by an extended Poisson
model applied separately to each cohort (and also separately
by sex for those cohorts with both men and women) [23, 24].
Because of an embargo on transfer of primary data from
Manitoba, Cox regression was used on the Manitoba cohort
on site and beta-coefficients, variances, and covariances for-
warded to the analysis team. Covariates included current
time since start of follow-up, current age (derived from age
at since start of follow-up and current time since start of
follow-up), prior history of fracture, and BMD at the femoral
neck. Femoral neck BMD was adjusted for manufacturer
and T-scores were calculated from the NHANES III White
female reference values [20]. We additionally estimated a
model that excluded BMD from the covariates. A further
model included the interaction term “prior fracture- current
time since baseline” to determine whether the strength of
the association of prior fracture and fracture risk changed
with time. An additional model included the interaction
term “prior fracture- current age” to determine whether the
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Table 2 Details of the construct of the questionnaire on fracture type and history in the cohorts studied

Element Construct

Time horizon
Site of fracture
Energy
Validity

Ever in life, adult life, from age 18, 20, 35, 40, 45, 50, past 12 months, 5 years or 10 years
Any fracture, osteoporotic fracture, MOF
All trauma included, moderate trauma, low trauma

Self-reported, verified, based on GP medical record, administrative healthcare data, has a

doctor/nurse/physician assistant told you?

Vertebral deformity

Vertebral fractures assessed by semiquantitative criteria included, not included

of 0. A quality score of 0 or 1 was designated as poor quality
(designated C), a score of 2 or 3 categorized as intermediate
quality (B), and a score of 4 designated as high quality (A).
Quality grades are given in Table 1.

Table 3 Prevalence of a prior fracture history in men and women by
age. The Manitoba and Maccabi data are not included since primary
data were not available

Age (years) Fracture history (%)
Men Women Combined

40-49 4.2 35 3.8

50-59 5.9 7.0 6.6

60-69 6.4 11.0 9.6

70-79 14.1 20.6 19.3
80-89 17.8 23.7 22.7

90+ 21.4 21.8 21.8

Results

Of 2,104,506 men and women studied in 32 countries,
45,059 men and 158,659 women had sustained a prior frac-
ture. At follow-up, 38,897 men and 147,897 women were
identified as having a subsequent clinical fracture of any
kind; 31,686 and 124,139 were characterized as osteoporotic
in men and women, respectively; 26,744 men and 83,815
women sustained a MOF; 8182 and 31,176 were hip frac-
tures. The total follow-up time was 6.8 million person years
in men and 12.7 million person years in women. BMD meas-
urements were available in 13.8% (289,841) of individuals.
The probability of fracture history rose almost linearly with
age from the age of 40 years but tended to decline in women
after age 90 years (Table 3). The prevalence of recording a
history of a prior fracture was higher in women than in men
(OR = 1.34; 95% CI = 1.32—1.35 unadjusted).

Table4 Hazard ratiq (HR) Outcome fracture Number of P (%) HR 95% CI

and 95% confidence interval cohorts

(CI) of fracture at the sites

indicated associated with a Women

history of prior fracture in men Any 56 04 1.84 1.72-1.97

and women and both sexes

combined. HRs are adjusted for Hip sl 81 171 1.57-1.86

age and time since baseline MOF 50 94 1.77 1.63-1.93
MOF without hip fracture 45 91 1.80 1.65-1.95
Osteoporotic 51 94 1.82 1.70-1.96

Men
Any 34 97 1.92 1.56-2.34
Hip 29 91 1.99 1.53-2.59
MOF 31 96 1.90 1.51-2.39
MOF without hip fracture 30 94 1.79 1.43-2.25
Osteoporotic 31 97 1.92 1.55-2.38
Men and women

Any 62 98 1.85 1.69-2.02
Hip 56 92 1.77 1.59-1.98
MOF 55 97 1.80 1.61-2.01
MOF without hip fracture 51 96 1.80 1.62-2.01
Osteoporotic 56 98 1.84 1.68-2.03
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Risk of fracture by site and sex

Previous fracture was associated with a significantly
increased risk of any subsequent fracture (Table 4). In men
and women, the HR ranged from 1.71 to 1.99 depending
upon category of the outcome fracture. There were no sig-
nificant differences in hazard ratios by site of fracture. The
risk ratio was marginally but not significantly higher in men
than in women by approximately 7-11%. In a sensitivity
analysis using only those cohorts that contributed both men
and women, there was no sex difference in hazard ratio for
all sites (Appendix, Table A)

The increase in risk among those who reported a prior
clinical fracture was fairly heterogeneous as shown in the
forest plots in Fig. 1 for MOF and hip fracture outcomes.
Forest plots for any clinical fracture and osteoporotic fracture
outcomes are given in the Appendix. Heterogeneity was not

Hip fracture
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related to the question construct since the question construct
had little effect on the outcome. In the case of an osteoporo-
tic fracture, for example, the question construct of any prior
fracture was associated with a similar increase in fracture
risk (HR = 1.87; 95%CI = 1.58-2.22) as that when the ques-
tion referred to a prior major osteoporotic fracture (HR =
1.77; 95%CI = 1.51-2.07) or where the site of prior fracture
was unspecified (HR = 1.75; 95%CI = 1.61-1.89). Similarly,
there was no significant difference when low or moderate
trauma was specified (HR = 1.77; 95%CI = 1.41-2.22) or
unspecified (HR = 1.84; 95%CI = 1.67-2.03; p > 0.3).

Dependence on BMD

The impact of BMD on the fracture risk in individuals
with a prior fracture is quantified in Table 5. The HR

Major osteoporotic fracture
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Fig. 1 Forest plot showing effect size on hip fracture risk (left panel) and major osteoporotic fracture (right panel) associated with a prior frac-

ture in men and women combined adjusted for age and time since baseline
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Table 5 Hazard ratio (HR) and 95% confidence interval (CI) of frac-
ture at the sites indicated associated with a history of prior fracture in
men and women combined. HRs are adjusted for age and time since

baseline and additionally adjusted for BMD where indicated. The last
column indicates the proportion of risk explained by BMD

Unadjusted Adjusted for BMD
Outcome fracture Number of HR 95% C1 HR (95% CI) Gradient of risk (HR/  Proportion of
cohorts SD) for BMD risk (%) from
BMD
Any 52 1.79 1.67-1.92 1.65 1.53-1.78 1.45 14
Hip 45 1.70 1.58-1.84 143 1.30-1.56 2.07 33
Osteoporotic 48 1.78 1.65-1.92 1.61 1.48-1.75 1.55 17

was marginally decreased by approximately 8—16% when
account was taken of BMD. In the case of any clinical
fracture, if it is assumed that the risk of any clinicalfrac-
ture increases 1.45-fold for each standard deviation (SD)
decrease in hip BMD (gradient of risk), then the difference
in risk between those with and without a prior fracture is
equal to an expected difference in BMD of 1.57SD [log
1.79/10g1.45]. In reality, the difference in BMD at all ages
in men and women combined was approximately 0.22 SD
([log (1.79)/10g(1.45)] — [log(1.65)/10g(1.45)]). Thus, low
BMD accounted for the minority (14%; 0.22/1.57) of the
difference in risk of any clinical fracture between those
with or without a prior fracture. As would be expected,
the proportion of risk accounted for by BMD was greater
in the case of hip fractures (see Table 5) but remained less
than 50% (see Table 5).

Interaction with age

A prior fracture history was a significant risk factor for
fracture at all ages. The hazard ratio was highest at younger

ages and decreased progressively with age (Table 6). The
interaction term was significant for all fracture outcomes
in men and women combined. The decrease with age was
most marked for hip fracture which decreased by approxi-
mately 16% for each decade of age (Fig. 2). An almost
identical relationship was observed using piece-wise linear
regression (data not shown).

Interaction with time

Fracture risk associated with a prior fracture decreased
slowly with time since baseline by about 2—4% per year
(Table 7). A similar relationship was observed using piece-
wise linear regression (data not shown).

Race and ethnicity

With one exception, there was no difference in the HR by
race and ethnicity in those cohorts where race or ethnicity

Table 6 Hazard ratio (HR) and
95% confidence interval (CI) of

Site of outcome fracture

fracture by age at baseline at the Any (n = 62) Hip (n = 56) MOF (n = 55) Osteoporotic

sites indicated associated with a (n=56)

history of prior fracture in men

and women combined. HRs are Age (years) HR 95% CI HR 95% CI HR 95% CI HR 95% CI

Zgjduzzi‘.i rfl"rretf‘;‘: o Eismeg:f 40 247 196-3.13 357 242527 232 177-303 240  187-3.08

of cohorts available. P values 45 238  1.93-2.94 327  230-4.67 222 1.74-2.84 2.31 1.84-2.89

refer to the significance of the 50 2.29 1.90-2.76 3.00 2.184.13 2.13 1.71-2.66 2.22 1.82-2.72

interaction term with age 55 220  1.87-2.59 2776  2.08-3.66 2.05 1.68-2.49 2.14  1.79-2.55
60 2.11 1.84-2.43 253  1.98-3.24 197 1.66-2.33 206 1.76-2.40
65 203 1.81-2.28 232 1.88-2.86 1.89  1.63-2.19 198  1.73-2.25
70 1.96  1.78-2.15 213 1.78-2.54 1.81 1.60-2.05 1.90 1.71-2.12
75 1.88  1.75-2.02 1.95 1.70-2.25 1.74  1.57-1.92 1.83  1.68-1.99
80 1.81 1.72-1.90 1.79  1.61-1.99 1.67  1.55-1.80 1.76  1.65-1.88
85 1.74  1.68-1.80 1.64  1.52-1.77 1.60  1.52-1.69 1.69  1.62-1.77
90 1.67  1.63-1.72 1.51 1.43-1.59 1.54  1.49-1.59 1.63  1.58-1.68

P =0.0014 P <0.001 P =0.0011 P =0.0013
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Fig.2 Hazard ratio (HR) and HR HR
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was documented (Table B of Appendix). The exception was  Risk of death

for major osteoporotic fracture such that in Blacks, those with
prior fracture history had a higher risk of subsequent frac-
ture hazard ratio than Whites (Blacks: HR = 2.43, 95% CI
= 1.37-3.78 vs. Whites: HR = 1.57, 95% CI = 1.32-1.87).
The effect was largely driven by a high HR in Blacks from
Manitoba (HR =5.34, 95% CI = 1.79-15.94) Fig. 3.

Quality scores

There was no significant difference in fracture outcomes
when cohorts of high quality were compared with those
of moderate quality (Appendix, Table C). For cohorts of
low quality, there was a significant difference from high-
quality cohorts for MOF, based on a single low-quality
cohort (GERICO).

A prior fracture was associated with a significant increase
in the risk of death in both men (HR = 1.11; 95%CI =
1.02, 1.21) and women (HR = 1.10; 95%CI = 1.05-1.15).
Hazard ratios remained unchanged when adjusted for fem-
oral neck BMD.

Discussion

The present study represents the largest meta-analysis to
date on the association between prior fracture and sub-
sequent fracture risk. The effect is similar in men and
women and is consistent with our previous meta-analyses

Table 7 Hazard ratio (HR) and
95% confidence interval (CI) of

Site of outcome fracture

fracture by time since baseline Any (n =61) Hip (n = 54) MOF (n = 54) Osteoporotic

at the sites indicated associated (n=155)

with a history of prior fracture )

in men and women combined. Time (years) HR 95% C1 HR 95% CI HR 95% CI HR 95% CI

?elis ;rfe;"gs“f;e&g’;f‘ii:fd 0 212 178252 212 173269 206 165257 213 1.76-2.58

of cohorts available. P values 1 206 1.76-241 204 1.70-2.55 200 1.63-244 207 1.74-2.45

refer to the significance of the 2 2.00 1.73-2.30 197 1.68-2.42 193  1.61-2.32 2.00 1.71-2.33

interaction term with time since 3 194 171-220 191 165230 187 159-220 194 1.69-2.23

baseline 4 1.88  1.68-2.11 184 163219 181 156210 188 1.66-2.13
5 1.83  1.65-2.02 178 159-2.08 175 154200 1.82 1.62-2.03
6 177 161-195 172 156-199 170 150-1.92 176 1.58-1.95
7 172 158-188  1.66 1.52-191  1.64 146-1.84 170 1.54-1.89
8 1.67 153-1.83 160 1.48-1.84 159 141-1.78  1.65 1.49-1.83
9 1.62 148-1.78 155 142-178 154 137-1.73 160 1.43-1.78
10 158 143-1.74 149 137-1.73 149 131-1.69 155 138-1.74

P =0.0035 P =0.0031 P = 0.0095 P = 0.0042
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[4]. It is of interest that the quantum of effect was not
dependent on the question construct. The size of the effect
was also relatively immune to cohort quality and differ-
ent races and ethnicities. Nonetheless, the true effect size
relies on the accuracy of information provided which can-
not be assessed in the construct of the present study. For
the purposes of risk assessment, however, accuracy and
causality of associations are of less concern than repeat-
ability, and that the risk identified shows reversibility of
effect [17, 26].

The extensive data resource permitted the elucidation of
important interactions comprising an interaction with age
and time since baseline. For all fracture outcomes, the risk
ratios decreased significantly with age, consistent with our
previous meta-analysis [4] and incorporated into FRAX
[17]. Of importance, we were able to examine the risk asso-
ciated with prior fractures among the oldest old. Addition-
ally, the increased power of the present study revealed that
hazard ratios also decreased significantly with time, a phe-
nomenon not accounted for in the current FRAX model [17].
As with all risk variables used in FRAX, any interaction of
effect over time is also important to incorporate in future
probability models.

The present study also quantified the independent con-
tributions of low BMD and prior fracture. For all outcomes
studied, low BMD explained a minority of the total risk.
The mechanism for the BMD-independent increase in risk
could not be determined from this study but is likely due,
in part, to coexisting morbidity that might increase the risk
of falls or impair the protective responses to injury [26, 27].
In addition, changes in the structural or material properties
of bone may weaken bone out of proportion to any effect on
BMD [28-33].

A particular strength of the present study is that the
estimate of risk is made in an international setting largely
from population-based cohorts. Calculations were based
on the primary data, decreasing the risk of publication
biases. The consistency of the association between cohorts
additionally indicates the international validity of this risk
variable. The present study has several limitations that
should be mentioned. As with nearly all population-based
studies, nonresponse biases may have occurred, which
we were unable to document for all cohorts. The effect is
likely to exclude sicker members of society, including those
in institutional care, and may underestimate the absolute

@ Springer

risk of fracture. Thus, the probability of a prior fracture
may be underestimated from a societal perspective, but
this is unlikely to affect risk ratios. The greatest poten-
tial problem was the construct of the question concern-
ing prior fractures and the methods of documenting and
characterizing subsequent fracture events. These differed
substantially between cohorts. The effect of this hetero-
geneity on fracture outcomes was, however, marginal. It
should also be recognized that additional factors affect
the risk associated with a prior fracture. The increase in
risk is more marked the greater the number of prior frac-
tures [34-36], particularly prior vertebral fractures for a
subsequent vertebral fracture [34, 37-40]. Also, the risk
of a subsequent osteoporotic fracture is particularly acute
immediately after an index fracture and wanes progres-
sively with time [3, 41-43]. For example, after a fracture,
the risk of subsequent fracture is highest in the immediate
post fracture interval with more than one-third of subse-
quent fractures occurring within 1 year [44]. The waning of
risk with time is also age dependent [43]. Also, the effect
of recency is site dependent [45] with higher risk ratios
for hip and vertebral fracture than for humerus, forearm,
or minor osteoporotic fracture. Finally, morphometric but
subclinical fractures were not assessed though they do add
to fracture probability independently of FRAX [46]. Data
on these additional modulating factors were not available
for this meta-analysis; thus, residual confounding could be
present in our findings. However, adjustments to FRAX
probabilities for these factors are available through FRAX-
plus [47]. FRAXplus, which has recently been released in a
beta version, brings together a number of adjustments that
can illustrate the potential impact of modulating factors on
FRAX fracture probabilities. These include trabecular bone
score, recency of fracture (by site and time within the last
2 years), the number of self-reported falls in the previous
year, glucocorticoid dose, and duration of type 2 diabetes
mellitus. An additional limitation is that no account was
taken of treatment effects.

In conclusion, this analysis has quantified the magnitude
of the risk for future fractures conferred by a prior fracture
in the largest meta-analysis conducted to date, and that this
risk is largely independent of BMD. The effect is similar
in men and women. The consistency of the association in
an international setting provides the rationale for the use of
these data in the next iteration of FRAX.
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Appendix

Osteoporotic fracture Any clinical fracture
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Fig. 3 Forest plot showing effect size on osteoporotic fracture risk (left panel) and any clinical fracture (right panel) associated with a prior frac-
ture in men and women combined adjusted for age and time since baseline

Table 8 Hazard ratio (HR) and
95% confidence interval (CI)

at the sites shown associated
with a history of a prior fracture
in men and women in those
cohorts that contributed both
men and women

Adjusted  Outcome fracture ~ Men Women Number of p-value for
for BMD cohorts interaction
HR  95%CI HR  95%CI
No Any 194 155 242 193 170 220 28 0.95
Hip 194 144 261 173 146 205 22 0.21
MOF 190 148 245 186 1.60 216 25 0.74
Osteoporotic 195 154 246 187 163 214 25 0.53
Yes Any 171 127 231 179 150 214 24 0.60
Hip 175 114 269 153 116 202 15 0.25
MOF 170 1.22 236 1.63 133 200 22 0.59
Osteoporotic 1.68 123 231 171 142 207 23 0.84

MOF major osteoporotic fracture
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Table9 Hazard ratiq (HR) Outcome fracture Number HR 95% CI HR 95% CI p-value
and 95% confidence interval of cohorts
(CI) of fracture at the sites
indicated associated with a Asian vs White White Asian
Eﬁo\;ﬁfegr:igxggz‘r‘afgl;“ Any 177 151209 1.73 129-2.32 0.84
ethnicity. HRs are adjusted for Hip 1.64 1.45-1.85 197 0.86-4.51 0.66
age and time since baseline MOF 1.77 1.52-2.06 1.79 1.12-2.86  0.95
Black vs White ‘White Black
Any 6 1.71 1.47-2.00 1.90 1.45-2.49 0.38
Hip 4 1.60 1.42-1.80 2.10 1.38-3.20 0.21
MOF 4 1.57 1.33-1.86 2.14 1.55-2.96 0.038
Hispanic vs White White Hispanic
Any 2 1.47 1.39-1.56 1.29 0.84-1.98 0.55
Hip 2 1.53 1.39-1.67 1.96 0.84-4.58 0.56
MOF 2 1.49 1.40-1.60 1.72 1.05-2.82  0.57
Other than White vs White White Other than White
Any 7 1.70 1.48-1.95 1.87 1.54-2.26 0.18
Hip 1.71 1.48-1.97 2.09 1.51-2.89 0.19
MOF 1.70 1.50-1.93 2.10 1.64-2.69 0.057

Table 10 Hazard ratio (HR) and 95% confidence interval (CI) of frac-
ture at the sites indicated associated with a history of prior fracture
in men and women combined according to quality score. HRs are
adjusted for age and time since baseline

Outcome Num- HR 95% CI p?
fracture ber of
cohorts
High quality
Any 27 1.88 1.62-2.19
Hip 26 1.71 1.44-2.03
MOF 25 1.84 1.53-2.23
Osteoporotic 26 1.87 1.60-2.19
Moderate quality
Any 31 1.81 1.67-1.95 0.66
Hip 29 1.82 1.64-2.01 0.4
MOF 29 1.71 1.59-1.85 0.89
Osteoporotic 28 1.78 1.65-1.92 0.58
Low quality
Any 4 2.00 1.23-326 0.81
Hip 1 1.36 0.86-2.14 0.36
MOF 1 5.47 2.05-14.55 0.033
Osteoporotic 2 2.63 0.75-9.16 0.60

*Two-sided p-values compared with high quality
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