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The effect on subsequent fracture risk of age, sex and prior fracture site by recency of prior fracture 
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Abstract
Summary The risk of a recurrent fragility fracture varies by age and sex, as by site and recency of sentinel fracture.   
[bookmark: _Hlk43998325]Introduction The recency of prior fractures affects subsequent fracture risk.  Variable recency may obscure other factors that affect subsequent fracture risk.  The aim of this study was to quantify the effect of a sentinel fracture by site, age and sex where the recency was held constant. 
Methods The study used data from the Reykjavik Study fracture register that documented prospectively all fractures at all skeletal sites in a large sample of the population of Iceland.  Fracture incidence was compared to that of the general population determined at fixed times after a sentinel fracture (humeral, clinical vertebral, forearm, hip, and minor fractures).  Outcome fractures comprised a major osteoporotic fracture and hip fracture.
[bookmark: _Hlk44597108]Results Sentinel osteoporotic fractures were identified in 9504 men and women.  Of these, 3616 individuals sustained a major osteoporotic fracture as the first subsequent fracture, of whom 1799 sustained a hip fracture.  Hazard ratios for prior fracture were consistently higher in men than in women and decreased progressively with age.  Hazard ratios varied according to the site of sentinel fracture with higher ratios for hip and vertebral fracture than for humerus, forearm or minor osteoporotic fracture. 
Conclusion The risk of a recurrent fragility fracture varies by age, sex and site of sentinel fracture when recency is held constant.
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Introduction
Prior fragility fracture is a well-established risk factor for a future fracture [1, 2, 3, 4, 5, 6, 7].  The summary relative risk of having a hip fracture or other osteoporotic fracture is approximately 2-fold higher for most types of prior fracture.  However, a number of additional factors appear to affect the increase in risk.  These include the recency of fracture [8, 9, 10, 11, 12, 13, 14, 15] age [2, 15], sex [5], and the site of the sentinel fracture [1].  
Despite the many studies available, there are many inconsistencies in the conclusions offered.  For example, a large meta-analysis indicated no difference for subsequent fracture risk between men and women [2] as also subsequently reported [13] whereas others have shown an increased risk in men [5, 3, 16, 17].  In a similar vein, there is inconsistent evidence for site specificity. The pooled estimates in meta-analyses suggest that women with prior fractures have twice the risk of future fractures compared with those without prior fractures [1, 2].  In contrast, prior spine fracture is reported as a stronger predictor of hip fracture than a distal forearm fracture [3] and a prior hip fracture a strong harbinger of future hip fracture [4].  More recently, fracture risk and probability adjustments for FRAX were shown to differ according to the site of a recent prior fracture [18, 19].
It is difficult to disentangle the various reported associations.  For example, is the higher risk variously reported in men after fracture compared with women due to the shorter duration of observation or the study of younger men?  
The aim of the current study was to examine the extent by which the risk of subsequent major osteoporotic or hip fracture varied by age, sex and site of prior fracture for a fixed recency of prior fracture using a well-defined Icelandic Reykjavik Study database.

Methods
Study cohort
The study cohort consists of 30,795 men and women, comprising all residents in the greater Reykjavik Area on December 1, 1967, born between 1907 and 1935 (both years included), which represented 55% of the total Icelandic population in this age range at that time [20, 21]. The current analysis is based on 18,872 participants (71.8 % of the cohort) who attended during the recruitment period in 1967–1991, comprising 9,116 men and 9,756 women.  Individuals were followed-up for a median time of 28 years until death, emigration or December 31st, 2012, yielding a total of 510,265 person-years of observation. The study was approved by the National Bioethics Committee and the Data Protection Authority in Iceland.  All participants gave informed written consent.

Assessment of fractures
[bookmark: _Hlk526289271][bookmark: _Hlk526260135]The Reykjavik Study fracture register documented all incident fractures and their date of occurrence in all participants from their entry into the study until December 31, 2012.  All medical records for the participants, including referral letters if needed, were manually examined and verified.  All fractures were registered according to the International Classification of Diseases (ICD version 10 or ICD version 9).  Avulsions less than 5×6 mm, fractures secondary to malignancy and stress fractures were excluded. The register has been shown to have a capture rate of about 97% for hip, forearm, and clinical vertebral fractures [22].  Subclinical vertebral fractures were not documented.  The circumstances of the trauma leading to the fracture were assessed, but all fractures were counted regardless of trauma.  In order to minimise double counting, subsequent consecutive fractures that occurred at the same site were excluded where the interval between fractures was less than 30 days.
 
Five categories of sentinel fracture were defined, comprising clinical vertebral fracture (ICD 10 codes S12.0-S12.2, S12.7, S22.0-22.1, S32.0), proximal humeral fracture (S42.2-42.3), distal forearm fracture (S52.5-52.6) hip fracture (S72.0-S72.2) and ‘minor’ osteoporotic fracture.  Minor osteoporotic fractures comprised sites associated with osteoporosis [23], excluding the major osteoporotic fractures (clinical vertebral, proximal humeral, distal forearm and hip fracture).  Specifically, minor osteoporotic fractures comprise those at the ribs, pelvis, midshaft and distal femur, distal humerus, proximal forearm, tibia and fibula (in women), clavicle, scapula and sternum [23].  Fractures at the ankle, face, foot, hand, patella and skull were regarded as non-osteoporotic fractures. Fractures at the tibia were considered an osteoporotic fracture in women but not in men.  For brevity, distal forearm and proximal humerus fractures are termed forearm and humerus fractures.  


Fracture incidence
The hazard function for a second major osteoporotic fracture (MOF; comprising clinical spine, hip, humerus or forearm fracture) or hip fracture after a first forearm, vertebral, humerus, hip or minor fracture was calculated. A modification of the Poisson regression model [24, 25] was used to study the relationship between sex, age, and the site of the previous fracture by recency of prior fracture. Note that the model determined the hazard function for fracture and not fracture probability.  Follow up was measured in person years and the observation period of each participant was divided in intervals of one month. The hazard function was assumed to be exp(β0 + β1 · sex + β2 · current time from fracture + β3 · current age). The beta coefficients reflect the importance of the variables, and βx = 0 denotes that the corresponding variable does not contribute to fracture risk. 

The fracture risk with time after previous fracture was investigated with spline functions with time since previous fracture as a continuous variable. When analysing time to second fracture only the first fracture after the sentinel fracture was counted. When studying the association between risk of a second fracture and the time since first fracture, spline functions were fitted using knots at 0.5, 2.5 and 15 years after the first fracture. The splines were second-order functions between the breakpoints and linear functions at the tails resulting in a smooth curve.  The hazard functions for fracture were compared to that of the general population of the same age and sex to derive hazard ratios and 95% confidence intervals (95% CI). 

Time horizon  
The impact of recency of fracture on hazard ratios in the Reykjavik Study cohort has been previously published at least for major osteoporotic fractures as an outcome [15, 18].  For the purpose of this paper we assessed the contribution of sex, age and site of sentinel fracture at a fixed time of 10 years after the sentinel fracture unless otherwise noted.  The impact of recency on minor and all osteoporotic fractures has not been previously reported and is briefly described.


Results
[bookmark: _Hlk44598095]Sentinel osteoporotic fractures were identified in 9504 men and women at the sites shown in Table 1.  Of these, 3616 individuals sustained a major osteoporotic fracture as the first subsequent fracture, of whom 1799 experienced a hip fracture as the first subsequent fracture.  

Table 1.  Baseline characteristics and fracture outcomes
	
	Hip
	Vertebral
	Humerus
	Forearm
	Minor 

	Men
	
	
	
	
	

	Number 
	576
	362
	248
	393
	905

	Age (years) + SD a
	53.6±8.3
	52.7±8.6
	51.2±7.4
	50.7±8.0
	50.3±8.0

	Age (years) + SD b
	79.5±8.6
	74.0±11.1
	72.6±10.6
	70.5±10.8
	70.2±11.1

	MOF during follow up 
	
	
	
	
	

	Number 
	117 
	106
	75
	127
	218

	Incidence (/100,000)
	685 
	1011
	1016 
	1055
	783

	95% CI
	567-821
	828-1223
	799-1273
	879-1255
	682-894

	HF during follow up
	
	
	
	
	

	Number 
	79
	47
	46
	59
	114

	Incidence (/100,000)
	458 
	430 
	600 
	466 
	395 

	95% CI
	362-571
	316-571
	439-800
	354-601
	 326-474

	Women
	
	
	
	
	

	Number 
	1498
	1003
	844
	1971
	1704

	Age (years) + SD a
	55.3±8.7
	54.2±8.8
	52.9±8.5
	52.2±8.3
	52.9±8.6

	Age (years) + SD b
	79.6±8.8
	74.7±9.6
	74.2±9.9
	69.5±10.3
	73.6±11.2

	MOF during follow up 
	
	
	
	
	

	Number 
	459 
	485
	396
	901
	732

	Incidence (/100,000)
	1065 
	1800 
	1644 
	1594 
	1500 

	95% CI
	970-1167
	1644-1968
	1486-1814
	1492-1702
	1393-1612

	HF during follow up
	
	
	
	
	

	Number 
	273
	224
	190
	420
	347

	Incidence (/100,000)
	614 
	761 
	726 
	671 
	655 

	95% CI
	544-692
	664-867
	627-837
	608-738
	588-727


HF, hip fracture; MOF, major osteoporotic fracture
a At baseline. 
b at sentinel fracture
Effect of age
[bookmark: _Hlk44604982]Ten years following a sentinel fracture, hazard ratios for a subsequent MOF decreased progressively with age in both women (Fig. 1) and men (Fig. 2 The gradient with age was particularly marked in the case of hip and vertebral sentinel fractures.  For example, the hazard ratio for MOF after a vertebral fracture was 5.6 at the age of 40 years, decreasing to 1.5 at the age of 90 years (Table 2).  For minor osteoporotic fracture, the respective hazard ratios were 2.6 and 1.5.  Despite the decrease in hazard ratio with age, the risk of MOF was consistently above unity.  In the case of subsequent hip fracture, hazard ratios decreased progressively with age for all sentinel fracture sites (Table 3). The gradient with age was particularly marked in the case of a sentinel hip fracture.  In women at the age of 40 years, the hazard ratio for a subsequent hip fracture was 47.6 which fell to 1.1 at the age of 90 years.  At the younger age, the 95 % confidence intervals were large (25-89), but the lower estimate was still markedly increased.  
Effect of sex
[bookmark: _Hlk44617328][bookmark: _Hlk44617512]At 10 years following a sentinel fracture, hazard ratios for a subsequent MOF fracture were consistently and significantly greater in men than in women.  The increase in hazard ratio for men, relative to women, with sentinel vertebral fracture was 1.79 (95% CI = 1.42-2.17), for hip fracture 1.27 (95% CI = 1.03-1.55), for forearm fracture 1.34 (95% CI = 1.11-1.62), for humerus fracture 1.57 (95% CI = 1.22, 2.01) and 2.09 (95% CI = 1.80-2.45) for a minor fracture.
For the outcome of hip fracture, the difference between men and women was significant only for vertebral fracture (HR for men relative to women=1.47; 95 % CI = 1.07-2.02) and minor osteoporotic fracture (HR=1.48; 95 % CI = 1.20-1.84).

Effect of fracture site
All sentinel fractures were associated with a significantly increased risk of a subsequent fracture. Hazard ratios for major osteoporotic fracture varied according to the site of sentinel fracture with higher ratios for hip and vertebral fracture than for humerus, forearm or minor osteoporotic fracture.  In women at the age of 40 years, for example, the highest hazard ratios were seen for a sentinel hip or vertebral fracture (HR= 6.4 and 5.6,


[image: ][image: ][image: ][image: ][image: ][image: ] 

Fig. 1  Hazard ratio and 95% confidence interval (vs general population of same age and sex) for subsequent MOF 10 years after a prior fracture  at the sites shown in women. 






Fig. 2  Hazard ratio and 95% confidence interval (vs general population of same age and sex)  for subsequent MOF 10 years after a prior fracture  at the sites shown in men.[image: ][image: ][image: ][image: ][image: ][image: ]

[bookmark: _Hlk44026142]Respectively) (Table 2).  Intermediate values were seen for humerus and forearm fractures (HR = 3.8 and 3.1, respectively).  When all osteoporotic sentinel fractures were considered the hazard ratio for major osteoporotic fracture was 2.9 (Fig. 3).   The same rank order was seen at all ages and in men, albeit with higher hazard ratios in men.  In the case of hip fracture outcome, there was a similar rank order of effect but for a sentinel hip fracture, the hazard ratios for a subsequent hip fracture were very large (Table 3) 
[image: ]
Fig. 3 Hazard ratio and 95% confidence interval (vs general population of same age and sex) for subsequent MOF associated with a sentinel fracture in women age 40 years.

Recency of fracture
As previously shown, the increased risk of MOF following a sentinel hip, vertebral, humerus and forearm fracture decreased with time.  A similar phenomenon was seen with ‘minor osteoporotic fractures’ in both men and women (Fig. 4).  The weight of minor sentinel fractures was less than that for sentinel fractures at other sites and greater in men than in women at all time points.    
[image: ][image: ]
Fig 4.  Hazard ratio (vs general population of same age and sex) for a MOF after a sentinel fracture at the sites shown for men and woman at the age of 60 years at the time of the sentinel fracture

Discussion

Many studies have found that a recent occurrence of fracture is a greater risk factor for subsequent fracture than a history of earlier fracture, demonstrated for
vertebral fracture [8, 12], hip, humeral and forearm fractures [2, 5, 8, 15, 18,] and when these fracture sites were combined [9, 14, 26].  Recently, probability adjustments for FRAX were shown to differ according to the recency of fracture [19].  The question arises whether other factors that are associated with a prior fracture are confounded by the large effect of recency of fracture.  The strength of the present study was that it was possible to study the long-term determinants of fracture risk after a first sentinel fracture where recency could be held constant.  For this end, a time horizon of ten years after a sentinel fracture was chosen, though the same qualitative conclusions would be found with shorter time horizons. 

The principal findings are that the risk (relative to that in the general age and sex matched population) of an MOF or hip fracture following a sentinel fracture is markedly higher in men than in women, is higher at younger ages and differs according to the site of the sentinel fracture.  None of these findings are new but, to our knowledge, no previous publications have reported all these associations in the same study.  This finding supports a view that many previous studies were confounded by the recency of fracture.

[bookmark: _Hlk44077043]The greater relative risk of refracture in men compared with women (despite a lower absolute risk [15] was marked.  At the age of 60 years, for example, a sentinel hip fracture in a woman was associated with a significant increase in the risk of a subsequent MOF with a HR of 3.5 (95% CI = 2.6-4.6).  For a man at the same age, the hazard ratio was more than double (HR 7.7; 95% CI = 5.6-10.6).  Similar differences between men and women were seen at all ages and for all sentinel fractures.  It is notable that two meta-analyses did not show differences between men and women in subsequent fracture risk [1, 2].   The analysis of Klotzbeucher [1] did not consider age or recency of fracture.  The meta-analysis of Kanis et al [2] was based on the primary individual data and included the covariates of time since start of follow up, current age, prior history of fracture and sex.  There was no significant difference in risk ratio between men and women.  It is of interest that the point estimates were consistently greater in men than in women though, perhaps related to age, of relatively small magnitude.  For example, a prior fracture was associated with an increase in subsequent hip fracture risk of 1.97 (1.12–3.48) for men and 1.56 (1.23–1.98) in women. Very strong sex dependent effects, similar to that in the present study, have been reported in population surveys of Malmo, Sweden [5] and Edinburgh, Scotland [17].

A further finding of the present study was the important impact of age.  Hazard ratios decreased markedly with age for all sentinel fractures.  For a sentinel vertebral fracture, for example, the hazard ratio for a subsequent MOF was 5.6 (3.8-8.4) in women at the age of 40 years.  This fell progressively with age to 1.5 (1.2-1.8) at the age of 90 years.  The same phenomenon was observed in individuals with a recent fracture (within 2 years), albeit in the same cohort as that currently studied [18, 19].  Many studies have not sought or reported age-dependent effects but, where examined showed an effect similar to that of the present study [2, 5, 16, 17].  The meta-analysis of Kanis [2], used in the creation of FRAX, found age-dependent effects for hip fracture outcome but a non-significant trend for a subsequent MOF.  In the present study we report hazard ratios and not fracture probabilities.  The latter consider the competing death hazard.  However, neglecting the death hazard would underestimate the hazard ratios.  Thus, the age dependent effects that we report cannot be explained by not considering the risk of death. 

The third major finding from the present study was the differential significance of the site of sentinel fracture.  Prior vertebral and hip fractures carried the most weight with respect to subsequent fracture risk. Humeral and forearm sentinel fractures carried intermediate weight.  Minor osteoporotic fractures carried the least weight.  A sentinel hip fracture carried a high risk of subsequent fractures, especially hip fracture.  There is also published evidence for site specificity [1, 3, 4, 5].  For example, the pooled estimate in a meta-analysis reported that women with prior fractures had twice the risk of future fractures compared with those without prior fractures.  However, prior spine fractures carried a 4 to 19-fold increase in risk for subsequent spine fractures fracture than a distal forearm fracture [1].  Prior spine fracture was a stronger predictor of hip fracture than a distal forearm fracture in women (but not in men) [3].  

The pattern of incident fractures changes with age but this cannot explain the decreasing relative risk with age.  MOFs account for approximately 45% of incident osteoporotic fractures in men at the ages 50-54 rising to 54% in the age group 85-89 years.  For women, the respective proportions are 70% and 64%.  However, the proportion of sentinel hip and vertebral fractures (with the greatest risk for MOF) increases with age in men from 27% of all osteoporotic fractures to 56% and from 19% to 47% in women [23].  Thus, the effect of age on subsequent fracture risk is not driven by the changing pattern of fracture with age.

The question arises of the implications for risk assessment, specifically for the use of FRAX.  FRAX uses eight clinical risk factors.  Of these, one of the strongest risk factors is a history of a prior fragility fracture.  Fracture probabilities are approximately doubled in the presence of a prior fracture depending on age and sex [27, 28].  The present study confirms many observations, summarized in meta-analyses, that the risk of fracture is approximately doubled after a first fracture [1, 2]. For all prior fractures combined, the relative risk of any subsequent fracture was 2.2 (95% CI 1.9–2.6) in the meta-analysis of Klotzbeucher, which was confined mainly to women.  This estimate is very consistent with the long-term observations in the present study.  In women, the relative risk of a MOF following any sentinel fracture ranged from 1.4 to 2.9, depending on age (Table 2).  The relatively modest increase in long-term risk contrasts the very marked increases in risk with a recent sentinel fracture.  The added risk provided by taking fracture recency into account is substantial, particularly in younger individuals and guidance for the adjustment of conventional probability assessments has recently become available [19].  The present study highlights other factors of importance for risk assessment that are not presently accommodated by FRAX.  These include the differences in risk between men and women, age in the case of probability of MOF, and the differential effects of the site of sentinel fracture.  Whether these findings can inform future iterations of FRAX will depend on the granularity of population-based cohort studies.  The present study can at least inform investigators of the relevant questions to ask.


Strengths in this study were the random sampling of the population, the detail placed on fracture ascertainment, the long duration of observation [20, 21] and the high accuracy for the ascertainment of fractures [22].  However, there were also, some limitations to this study.  Despite the extensive information on fracture, age, sex, mortality, dates and sites of fracture, there was no information on other clinical risk factors that contribute to the assessment of fracture risk.   Additionally, we did not study subclinical vertebral fracture.  A further limitation is that the study was a single country study but the consistency of the findings with the published literature suggest that the findings are of international relevance. Notwithstanding, independent verification of these findings from other countries is appropriate.


In conclusion, a low-energy sentinel fragility fracture confers an increased risk of sustaining a second low-energy fracture later in life, with the relative risk of refracture particularly raised in men and younger individuals.  Finally, sentinel fractures at different sites are associated with differences in subsequent fracture risk.  These observations should inform the future interpretation of fracture risk.
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Table 2.  Risk of a MOF (Hazard ratio with 95% CI) 10 years after a sentinel fracture at the sites shown.
	
	Vertebral
	Hip
	Forearm
	Humerus 
	Minor osteoporotic
	Any osteoporotic

	
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI

	Women
	
	
	
	
	
	
	
	
	
	
	
	

	40
	 5.6
	 3.8-8.4
	 6.4
	4.1-10.2 
	 3.1
	2.3-4.1 
	 3.8
	2.4-6.1 
	2.6
	1.9-3.6
	 2.9
	 2.4- 3.7

	50
	 4.3
	3.1-5.9 
	 4.7
	3.3-6.8 
	 2.6
	2.0-3.2 
	 3.2
	2.3-4.6 
	2.3
	1.8-3.0
	 2.5
	 2.1- 3.0

	60
	 3.3
	2.6-4.2 
	 3.5
	2.6-4.6 
	 2.1
	1.8-2.5 
	 2.7
	2.1-3.6 
	2.1
	1.8-2.5
	 2.2
	 1.9- 2.5

	70
	 2.5
	2.0-3.1 
	 2.6
	2.1-3.2 
	 1.8
	1.6-2.0 
	2.3 
	1.9-2.8 
	1.9
	1.6-2.2
	 1.8
	 1.7- 2.1

	80
	 1.9
	1.6-2.3 
	 1.9
	1.5-2.3 
	 1.5
	1.3-1.7 
	 1.9
	1.6-2.3 
	1.7
	1.5-1.9
	 1.6
	 1.4- 1.8

	90
	 1.5
	1.2-1.8 
	 1.4
	1.1-1.7 
	 1.3
	1.1-1.5 
	1.6 
	1.3-2.1 
	1.5
	1.3-1.8
	 1.4
	 1.2- 1.6

	Men
	
	
	
	
	
	
	
	
	
	
	
	

	40
	 9.0
	5.9-13.7 
	14.3
	 8.9-23.0
	 6.4
	4.5-9.0 
	 6.9
	4.2-11.1 
	 3.5
	 2.5- 4.8
	 5.0
	 3.9- 6.3

	50
	 6.9
	4.8-9.7 
	 10.5
	7.1-15.5 
	 5.3
	4.0-7.1
	 5.8
	3.9-8.6 
	 3.1
	 2.4- 4.0
	 4.2
	 3.5- 5.1

	60
	 5.2
	3.9-7.0 
	 7.7
	5.6-10.6 
	 4.5
	3.5-5.7 
	 4.9
	3.5-6.8 
	 2.8
	 2.3- 3.4
	 3.6
	 3.1- 4.3

	70
	 4.0
	3.1- 5.2
	 5.6
	4.3-7.4 
	 3.7
	3.0-4.6 
	 4.1
	3.1-5.5 
	 2.5
	 2.1- 3.0
	 3.1
	 2.7- 3.6

	80
	3.1
	2.4-3.9 
	 4.1
	3.2-5.4 
	 3.1
	2.5-3.8 
	 3.5
	2.6-4.6 
	 2.3
	 1.9- 2.7
	 2.7
	 2.3- 3.1

	90
	 2.3
	1.7-3.1 
	 3.0
	2.3-4.0 
	 2.6
	2.1-3.3 
	 2.9
	2.1-4.0 
	 2.0
	 1.6- 2.5
	 2.3
	 1.9- 2.7



Table 3.  Risk of a hip fracture (Hazard ratio with 95% CI) 10 years after a sentinel fracture at the sites shown.
	
	Vertebral
	Hip
	Forearm
	Humerus 
	Minor osteoporotic
	Any osteoporotic

	
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI

	Women
	
	
	
	
	
	
	
	
	
	
	
	

	40
	 9.3
	4.6-18.9 
	 46.7
	24.5-88.8 
	 3.4
	2.0-5.8 
	 7.4
	3.4-15.9 
	5.7
	3.3-9.7
	 4.7
	 3.2- 6.9

	50
	 6.1
	3.5-10.7 
	 22.1
	13.3-36.8 
	 2.7
	1.8-4.1 
	 5.2
	2.8-9.4 
	4.2
	2.8-6.4
	 3.6
	 2.7- 4.8

	60
	 4.0
	2.7-6.1 
	 10.5
	7.1-15.4 
	 2.1
	1.6-2.9 
	 3.6
	2.3-5.6 
	3.1
	2.3-4.2
	 2.7
	 2.2- 3.3

	70
	 2.7
	2.0-3.6 
	 5.0
	3.7-6.6 
	 1.7
	1.4-2.1 
	 2.5
	1.8-3.4 
	2.3
	1.8-2.9
	 2.0
	 1.8- 2.4

	80
	 1.7
	1.4-2.2 
	 2.4
	1.8-3.0 
	1.4 
	1.2-1.6 
	 1.8
	1.4-2.3 
	1.7
	1.4-2.0
	 1.5
	 1.3- 1.8

	90
	 1.1
	0.9-1.5 
	 1.1
	0.8-1.5 
	 1.1
	0.9-1.4 
	 1.2
	0.9-1.6 
	1.2
	1.0-1.6
	 1.2
	 1.0- 1.4

	Men
	
	
	
	
	
	
	
	
	
	
	
	

	40
	12.4
	5.9-25.8 
	92.4
	47.9-178.0
	5.6
	3.1-10.1 
	14.6
	6.7-31.8 
	7.5
	4.4-12.7
	 7.3
	 5.0-10.9

	50
	 8.1
	4.5-14.8 
	 43.7
	25.7-74.5 
	 4.5
	2.8-7.3 
	 10.2
	5.4-19.1 
	5.5
	3.6-8.4
	 5.5
	 4.1- 7.6

	60
	 5.3
	3.3-8.6 
	20.7
	13.6-31.6 
	 3.6
	2.4-5.3 
	 7.1
	4.3-11.6 
	4.1
	2.9-5.7
	 4.2
	 3.3- 5.3

	70
	 3.5
	2.4-5.2 
	 9.8
	7.0-13.8 
	 2.9
	2.1-4.0 
	 5.0
	3.4-7.4 
	3.0
	2.3-3.9
	 3.2
	 2.6- 3.8

	80
	 2.3
	1.6-3.3 
	 4.6
	3.4-6.4 
	 2.3
	1.7-3.1 
	 3.5
	2.4-5.0 
	2.2
	1.7-2.9
	 2.4
	 2.0- 2.9

	90
	 1.5
	1.0-2.3 
	 2.2
	1.5-3.1 
	 1.8
	1.3-2.6 
	 2.4
	1.6-3.7 
	1.6
	1.2-2.2
	 1.8
	 1.4- 2.3
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