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1 Executive Summary

T

Osteoporosis is internationally recognized as a serious health condition in developed codtees.
impact of osteoporosis is far greater than many other high profile conditions, including breast and
prodate cancers.
Until now the burden has beamknown in New Zealand. Furthermore, because the diagnosis of
the condition is not regularly funded by the Public Health systeams,been difficult to estimate.
However estimates of the burden are now showingikinty with other developed countries
Many osteoporotic fractures are preventalbleS 8 a Sy G A | f f @ R@ YK EJ R Alia2S | Kal SO
Likethe major epidemic®f the past, targeted health interventions now could drastically curb the
incidence of osteoparsis, fractures and morbidity, which in New Zealand currently stands at one
hip fracture every two hours.
This year about 80,000 New Zealanders bwvilak bones because of osteoporosis, and about three
quarterswill bewomen.
o] That is a fracture every 6 mites, and if nothing is done, this will increase to 120,000
people by 2020, with a fracture every 41/2 minutes.
Moreover, osteoporosis is an expensive disease in relative teFhescost of treating fractures is
estimated to be over $300 million per annuiihe total cost is estimated to be ov&t.15 billion
per annum in health costs, with a heavy burden on hospitals and nursing homes.
Osteoporosis costNew Zealanders 12,000 years of life in 2006 with over half of these years
lost due to premature deth, and the remainder due to the disability burden of the disease.
o a2NB @SIFNBR 2F fAFS INB t2ald Ay bSg %Sttly
HIV/AIDS, rheumatoid arthritis or cervical cancer.
Fracture rates due to osteoporosase comparale withthoseidentified elsewhere, including
Australia, the US and Europe. The international osteoporosis epidemic has become widely
acknowledged, with the International Bone and Joint Decade (A@)l1aunched to counter the
burgeoning problems of theiskease.
Most fractures are seen later in life, but the foundations of bone health are laid down in childhood,
adolescence and youraglulthood,and so osteoporosis is sometimes referred to agdiatric
disease
If preventative action is taken now, the &léh burden and financial burden of osteoporosis for
New Zealanders can be significantly reduced in the future.
In view of the enormous costs and health burden of osteoporosis, it is recommended that:
o] The diagnosis of osteoporosis by DXA scan be fundetdimen over 50 years who have
experienced a low trauma fracture
o] Active steps to increase awarendhkg population and health professionadé the
significant health burden of osteoporosis shoblel taken without delay, and
o] Osteoporosis be adopted by Goverant as a national public health prity with
commensurate funding.



2 Understanding the burden of osteoporosis

Osteoporosiss askeletal disease associated with low bone density and disruption of bone architecture
Althoughbonesnaturallylose densityand weaken with agesteoporosisespecially if severe or

acceleratedjs seen asa significanissue for the publibealth systemfor two reasons. First, osteoporosss
associated with an increased riskfrdctures particularlyfractures of thehip ard vertebrg, and these
fracturesresult in significantlecrease in quality of lifand premature mortality The impact of fractures

can last for years, and some fractures can lead to premature mortality. Thus, the potential impacts on the
health of those wo suffer from osteoporosis make the condition a cause of concern.

Yetin addition to the impact othose who suffer from the condition, osteoporosis is seen as a significant
issue for the public health sector as well. The reason isdhktite number ofolder (50+ years) New
Zealan@rsincrease (Figure 1)so too will the burden of the diseasm the public health system. This

makes the condition a cause of concern for all New Zealanders, regardless of whether they suffer from th
condition or not.

Figure 1: Projected resident population aged 50+ years in 2007, 2013 and 2020
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International studies have identified osteoporoass asignificant public health issue most developed
countries Figure 2, for instanceshows the Disability Adjusted Life Years (DALYS) lost to various disorders
in Europe (Johnell and Kanis, 2006). Osteoporosis ranks between lung cancer and colorectal cancer in
terms of the number of DAL Yast.

The burden of osteoporosis in New Zealdrad not previously been quantifie®#Vhile evidence from other
countries suggests that it is likely to be significant, identifying the burden requires considering factors sucl
as the age of populatioandthe health services and treatments that are availaioléhe general public.

This report describes the current and future burden of osteoporosis, focusing first on the mortality and
morbidity associated with the condition and then the economic burden on the public health system in
New Zealand

The burden of steoporosis is reported for 2007 and then projected for 2013 and 282@lescribed
below, it is estimated that there will be over 84,000 osteoporaotic related fractures in New Zealand in 2007,
including over 3800 hip fractures (the most serious type ofggorotic fracture). The cost of treating



these fractures is expected to exceed $300 million, with another $33 million spent on treatment and
management of the condition and over $800 million to treat and manage secondary illnesses related to
osteoporosislf nothing is done, these numbers are expected to increageificantly by 2013 and 2020.

Figure2. Disability-adjusted life years lost to osteoporosis and various neoplastic disorders in Europe (taken from
Johnell and Kanis, ZI5)
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Theconclusion thathe loss in quality of life and health expense du®steoporosiswill increase in the
future is based on the assumption that New Zealand does nothing to stem théHiaeever the future
impacts areonly projectionsand the good news is tha number oftreatments and interventions have
been shown to be effective and cestfective in treating and preventing fractures due to osteoporosis.
Thus, the burden can be reduced if New Zealanders choose écstaks to combat and stem the
condition.

The purpose of this report is therefore to help New Zealandedeustandthe health and economic
burden of osteoporosig New Zealando as toguide decisions abouwctions that can be taken to
diagnose, prevenand treat the conditionThe information in this report descisnot only the size of the
problem, but also the potential gains that might be made from taking actions to prevent or reduce the
adverse health effas resulting from osteoporosis.



3 Background

3.1 What isosteoporosis?

Bone is living, growing tissue made mostly of an organic matrix (protdimgen) bone cells and bone
minerals. Bone cellsonsist ofosteoblastgbone forming cellsand osteoclastébone resorption cells

(WHO, 2003)The bones that form the skeleton of the human body undergo a continuous process of
modelling during childhad and adolescenc@ffice of the Surgeon General, 200&he mechanical
competence of the skeleton is maintained by the process of remodelling where osteoclasts remove old
bone which is re@lced by new bone formation by osteoblag@@mpston, 2004)Formation of new bones

on one site, and removal of old bone at another site on the same bone, allows for bone growth and repair
(Office of theSurgeon General, 2004)uring thefirst three decades of lifehere is bone growth, with

relative balanceoccurring(under normal circumstancebetween 2040 years of agéCompston, 2004)

Peak bone mass, the point at which bones have their maximum strengttiaised at the third decade of

life (Compston, 2004)With higher peak bone mass, thmpact of subsequertbone losss lessenedand
thereforethe risk of fracturds reduced Compston, 2004; Poo Compston, 2006; WHO, 200Bpne

mineral density (BMD) is often used as a surrogate measure of bone str&agth.loss starts to occur

when there is increased bomesorptionthat is not followed by equivalent bone formation. This bone loss
gives riséo porous bones, or osteoporosis, as showirigure3 (Compston, 2004)Bone loss is often

gradual and without warning signs until the disease is adva(&dO, 2003)For this reason
2a0S2LR2NRaAa KFa o0S02 Y(Bunghy’Bkagiro,2006)a G KS aAt Syl K

Figure3: Normal bone compared to osteoporotic bone (Image from A.D.A.M. Inc.)
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3.2  Typesand causesof osteoporosis

There arghreetypes of osteoporosis, relating to different causal factors:

1 PostmenopausalAge AssociatedWomenoften develop an accelerated bone loss around
menopause due to reduceakstrogenlevels (WHO, 2003)Age associatedsteoporosis appears
with advancing agéManuele et al., 2007Most ageassociated osteoporosis in women is post
menopausal, sthese types ar@ften not treated as separate.

1 Idiopathic: Refers to cases where therene knownaetiological reason identified for osteoporosis
(Manuele et al., 2007)

1 SecondaryThere are a number of diseases and conditions associated with increased risk of
secondary osteoporosis, includiegdocrinedisorders(e.g.,thyrotoxicosisandinsulindependent
diabetes mellitu} castrointestinaldisorders(e.g.,/ 2 St A O RA & S| a9, metsgbRic / NP
and nutritional disorders(e.g.,Haemophilisand chronic renal diseasanorexia and butnia),
neoplasticand various ther conditions In addition, a number ocfommondrugs are associated
with increased risk of secondary osteoposysncluding lyicocorticosteroidsanticonvulscents,
gonadotrophinreleasing hormone agonistsdoestrogen ardgonists (e.g.JTamoxifen)

This said, steoporosis igenerally viewed as resulting fromcombination of ageelated, hormonal,
dietary, lifestyleand genetic factorsall of which ca lead to reducedone masgCompston, 2004)

3.2.1 Genetics

Some of the variabilitynibone mineral density may also be genetically determined. Evideittés comes

from the fact that a family history of fragility fracture is strongly associated with fractur€wsiO, 2003)
Populations with higher body weights also have higher bone mineral density. This is particularly relevant i
New Zealand, where Maori and Pacific peoples tendave greater bone density than people of European
origin. The prevalence of osteoporotic fractures in immigrant populations (including Asian populations in
New Zealand) tends toward that of the host nation, suggestistrang influence of lifestyle.

3.2.2 Age

Peak bone mass is one of the main determinants of fracture risk due to osteoporosis late(\WHitx
2003) Bones become larger, heavier and denser, ypagdkbone masss reachedn ourthird decade(20

to 30 years of age)f life (Compston, 2004 )After that, resorption begins to exceed formation, and bones
gradually lose their strengtiWith lower pe& bone mass there will be an increased risk of osteoporotic
fractures from this natural ageelated loss of bone mag8vVHO, 2003)This also means that the longer we
live, the more likely we are to have an osteoporotic fraciusgardless of peak bone mass.

3.2.3 Lifestyle

Lackof physical activity, and particularly weighéaring resistancéraining, is aother important
determinant of bone loséWHO, 2003)For example, patients confined to bed aastronauts under
weightless conditions lose as much as one percent of their trabecular bone per@eslmings, Kelsey,
Nevitt, & O'Dowd, 1985)Studies comparing athletes with normal controls have also shown that athletes
have a higher bone mimal density than norathletes(Cummings, Kelsey, Nevitt, & O'Dowd, 1985; WHO,
2003)



3.2.4 Hormones

Osteoporosis is three times mmcommon in women than in mgiWwHO, 2003)partly due tooestrogen
deficiencythat accelerates bne turnoverduringmenopause. Wmen lose bonelensitytwo to four times
fasterafter menopause than before, so thedme women have lost half their skeletal magsage 65
Early or surgically inducedenopauseor amenorrhea increasdie risks of osteoptic fractures as do
decreases imestrogenresulting fromanorexia nervosa or exercise induced amenorrf\&&O, 2003)

Male hypogonadispmanifested bya decrease in testosterone levelsyontributes tothe development of
osteoporosisn males in their later year®eclines in testosterone withge occur more slowly in men than
the sharper decreasm oestrogenat menopause. This combined with a higher peak bone mass and
shorter life expectancy are contributing factors to a lower rate of osteoporosis presentation irfLieen

et al., 2002; WHO, 2003)

Other hormonal events or conditions that increase the risk of osteoporosis are thyroid conditions and
conditions that increase glucocorticoid &s.Primary hyperparathyroidism and hyperthyroidism increase
the rate of bone turnoverwhereas ducoorticoidsreduce bone formatiofWHO, 2003)

3.2.5 Diet

Bone isconstructedmainly of calcium and phosphate deposited in a matrix of prof€ummmings, Kelsey,
Nevitt, & O'Dowd, 1985AImost allof the bodyQ @alcium is present ithe bonesandteeth (WHO, 2003)
Adequate calcium balance depends on dietary intake, absorption and excrigtamiequate calcium intake

or calcium absorption ig major risk factor for osteoporosf€ummings, Kelsey, Nevitt, & O'Dowd, 1985)
With age, calcium intake falls (on average to about half that of RDI for those older than 60) and the ability
to adapt to a low calcium diet and calcium absorption are decreased.

Vitamin D deficiency also results in bone 108410, 2003)Vitamin D is produced in the skin on exposure

to ultraviolet rays. The efficiency of this process is reduced with age, skin pigmentation and extensive use
of sunscreens applied to the skin and reduced exposure to surfWigHO, 2003)There are reports of
increasing vitamin D deficiency in many population groups. Someesétroups are represented in New
Zealand, including those suffering reduced Vitamin D due to reduced ultraviolet exposure in Southern
latitudes and in certain ethnic groups.

3.2.6 Cigarette smoking

Smokingeduces bone mineral densifyvVHO, 2003)with bone density diminishingy 2% for each@year
increase in age in smokimgpomen For instance, by 8Gwrs of agewomen who smoke will havé%less
bonedensitythan women who do not smok@.aw & Hackshaw, 1997)

3.3 Diagnoss

Osteoporosigesults inlower bone density and disruption of bone architectuieis usually diagnosed

through the measurement of bonmineraldensity.Although there are several ways to measure bone
density, the recommended approach is through a single or dual energy absorptometry (SXA and DXA
scans). These scans examine the bone mineral content by the area or volume measured. SXA is used in
measuringoone mineral densityat appendicular sites such as heel and wrist. DXA meaboresmineral
densityat other sites such asé spine and hip.

Bone mineral densitglecreases with ageil individuals can expect a loss of BMD as they get olders,a
reduction inbone mineral densitglone is not sufficient taliagnosean individual ahavingosteoporosis



Traditionally, this dterminationismadedza Ay 3 G KS 2 2NXI R | SFf 0K hNHIYyAaA
bone mineral densityt the time of diagnosithat is2.5 or more standard deviations below the normal
WI-¥80O0OKSRQ LIS(WHO,2@®3)The détiertnidiation of the normal peak bone masserived

from the measurement of a representative samplex@n orwomen aged 229 years meaning that the
diagnosiss made by comparing loss of bone mineral density to this criterion

The New Zealand Health Survey (2002/03) asked people whether they had been told by a doctor that the!
had osteoporosis. As shown in Tablét 1s estimated that approximately 70,000 people 50+ years are
diagnosed with osteoporosis in 2007, almost 90% of them being female. Approximately 20,000 diagnoses
are associated with a fracture, but another 50,000 had their diagnoses initiated throbgh mieans.

Some (though probably not all) would have had the diagnosis confirmed by DXA scan, though the precise
number is difficult to estimate. (See Appendix B for a description of the methodology).

In New Zealand, diagnosis of osteoporosis is usualtermaing DXA scans. Many individuals who may
have osteoporosis are not investigated for and therefore cannot be diagnosed as having osteoporosis. .
For every person who is diagnosed there are an unknown number of people at risk for osteoporotic
fractures who remain undiagnosed.

Tablel: Estimated number ofnen andwomen diagnosed withosteoporosis in New Zealand in 20@ffom New
Zealand Health Survey 2062003)

Men 50c54 | 55c59 | 60c64 | 65069 | 70c74 | 75¢79 | 80c84 85+ TOTAL
Diagnosed by| g3 1046 9 1082 407 11 0 474 3932
fracture
D'i%:‘:rsed 467 1363 082 12 0 1255 1100 273 5452
Diagnosed | 1370 2409 991 1094 407 1266 1100 747 9384
Women 50c54 | 55c59 | 60c64 | 65069 | 70c74 | 75¢79 | 80c84 85 + TOTAL
Diagnosed by| ;¢ 1100 3285 1458 2749 1907 1284 2498 15456
fracture
D'i?r?:rsed 3662 5043 5269 5110 7472 6532 8159 4544 45791
Diagnosed | 4837 6143 8554 6568 10221 8439 9443 7042 61247

TOTAL 50¢54 55¢59 60¢64 65¢69 70¢74 75¢79 80¢84 85 + TOTAL
Diagnosed by

2078 2146 3294 2540 3156 1918 1284 2972 | 19388
fracture
D'i?r?:rsed 4129 6406 6251 5122 7472 7787 9259 4817 | 51243

Diagnosed 6207 8552 9545 7662 10628 9705 10543 7789 70,631

3.4  Predictors of osteoporotic fractures

The primary cause of mortality and morbidity associated with los®pélulensity results from the
increased likelihood of fractures, and there are numerous other risk factors associated with fractures,
including (Melton, 2000):

1 Age
9 Previous fractures
1 Selfrated health



Smoker
Weight gain since age 25 (protective)
Height

1 Socioeconomic status
However, BMD is the most significant single risk factor in predicting the likelihood of osteoporotic
fractures (although many fractures occur in those who have normal BMD especially at menopause). The
risk of fractures increases widmy BMD lossFor instance, the risk of a hip fracture increases 2.6 fold with
each standard deviation decrease in bone mineral density, and the risk of other types of fractures
increases by 1.6 fold for each standard deviation decréasienell et al., 2005; Marshall, Johnell, & Wedel,
1996)

Asthe risk of fractures increases with any BMD loss and oaas to increase past the point of 2.5

standard deviations below peek BMD (the WHO definition of osteoporosis), there is some debate over the
dza STdzZ ySaa 2F (GKS RSTAyAcgorlingi@thisivieve drii2 |06R and boettenisity |
areimportant factoss, but the focus should be on the increased risk associated anighbone loss, not just

the bone loss thats 2.5 standard deviations below an avergdehnel et al., 2005; Marshall, Johnell, &
Wedel, 1996; Richards et al., 2007; Schuit et al., 200#yventions to reduce fractures shouilacludeall

the factors that predict fractures, not just those relateddsteoporosis

5SALAGS (KA & Zionibficsfeopbrostagsill usefsiFhke gointiof2.5 standard deviationdoes
represent a point at which there is a significantly increased risk of fractimes,an individual meengthe
criterion of osteoporosisuns a significant risk of sufferingfeacture. It is important for individualso
understand their condition antlealth statusso that they can take actions to reduce their chance of
suffering a fracture. The diagnosis conveys information about the extent of theiirhskdefinition is also
useful for health funders and decision makers who require a measure of the extent of the problem when
prioritising health spending.
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4 Burden of osteoporosis: Morbidity and morbidity

4.1  Morbidity: Bonefractures

As stated above he mainburden of osteoporosisesults fromfractures due toreduced bone mineral
densityand other risk factor6WHO, 2003)For instance, dongitudinal study of an elderly populatiq60
yearsold and aboveyhowed thatl in 2 women and 1 in 3 men will sustain an osteoporotic fracatire
some point in their livegJones et al., 1994After one vertebral fracture, thesk of another fracture
within 12 months increases over four fqldsteoporosis Australia, 200There is also a large increase in
fracture risk after the first hifracture.

From middleage onwardspsteoporotic fractures cause increasingly significant morbglitge
musculskeletaldamages more likely to esult inlong term disabilityThe most commonly occurring
osteoporotic fractures occur irhe hip, spine and forearifKanis et al., 2001Although all types of
fractures are associated with significant pain and loss of quality dRébenda et al., 200,Mip fractures
result in the most serioudisabiliies(Pasco et al., 2005; Taylor et al., 2004) estimated 50%of
individualsrequire longterm careafter ahip fracture(Osteoporosis Australia, 200a)nd hip fractures
often lead to an earlier deatfapproximately 25% of people suffering from a hip fractdyeng within 12
monthsof sustaining dracture; Kanis et al., 2003for those who live, fractures can result ifoas of
function, consistenpain and deformity It alsoleadsto reduced activityevelsdue to fear of suffering
another fracture.This can lead tsignificant psychological issuasong people with osteoporos{&old &
Solimeo, 2008 There is also evidence that all fractures are asded with increased mortality
(Pongchaiyakul et al., 2005)

4.1.1 Thelncidence ofosteoporoticfractures in New Zealand

There are two challenges faced whestimating the number of fractures due to osteoporosisNew
Zealand

1. Theunderdiagnoss of osteoporotic fracturesThe diagnosis of osteoporosis can be an expensive
and time consuming process. As a result,ranfal diagnosi®f osteoporosis is often not conducted,
meaning it is difficult to ascertaiinom hospital or primary care records aloméether
osteoporosisvas a contributing factor to the fractureAnother commonly omitted contributory
factor for fractue is the severity and/or nature of the force that lead to the fractures (e.qg., fracture
resulting from a trip from less than standing height might indicate a fragility fracting}.can
make it difficult to discern whether osteoporosis was a contribgfiactor.

2. The underreporting of fractures. The major source of information on fractures in New Zealand
comes from the National Minimum Dag&et (dischargeaecords from all events ipublic hospitals).
While some types of fractures, such as hip fractunesrly always result in hospitalisations, many
other fractures may be left utreated or be treated in a primary care o&k clinic. Basing
incidence estimates on recorddubspitalisedractures can significantly under estimate the
prevalenceof osteoporoic fractures

Thisreport overcomes these obstaclesing anethodology employeelsewhereto extrapolate the
number of all common osteoporotic fracturés.g.,(Johnell & Kanis, 2006)

Hipfractures nearly alwayesult in a hospitasationandthereforerepresent a relatively accurate
estimate of the number athis type of fracture the incicence of hip fractures between 2003 and ZDWas
taken from the National Minimum Datget (NMDS) This was then used &stimate the number of hip



fractures per 10,000 of the population (by age and ethnicity) in New Zealdns information was then
combired with NZ Census information (including projections by age, gender and ethnicity) to get the
expected number of hip fractures in 2007, 2013 and 2020. The number of other types of fractures was
then estimated usingnformation from previous studie@anisOden et al, 20019n the ratio ofhip

fractures toother types ofosteoporosidractures.Thisprovided an estimate of thaumber of all common

types of osteoporotic fractures iach age group.

This methodology assumes that the relationship between taptéires and other fractures is the same in
New Zealand as in other countries, without any adjustments for a different life@hhough it does
account for ethnicity, age and gendebDetails of themethodologyare providedin Appendix B

4.1.2 Incidence ofip fractures from all causes2003 to 2005

Table2 and Table3 showthe annual hip fracture incidendger 10,000 peoplefpr females and males
respectively, between thegars 2003 and 2005. Thesults show that hip fractureates increase with age
andare much more common ipeople ofEuropean origin. On average the fracture rates for Europeans
were approximately 30%igherthan for Maori, Pacific and Asian peoples. Tésuits also show that the
fracture rates for females were approximately 70% higher than for milelould be notedhat cohort
group effect andsmallnumbers of hip fractures isome agédands may be a potent confounder for ethn

minorities and the ver old.

Table2: AnnualFemalehip fractureincidence between 20085 by age band and ethnicity (per 10,000)

Age Group European Maori Pacific Asian
50-54 1.19 1.58 0.64 1.06
55-59 3.28 2.15 3.31 2.19
60-64 5.81 7.18 4.55 3.85
65-69 12.11 8.18 2.90 9.62
70-74 27.76 14.02 20.83 20.29
7579 65.43 39.06 34.38 44.74
80-84 132.80 84.85 70.59 109.52
85-89 242.44 153.33 150.00 150.00

90+ 359.16 200.00 100.00 250.00

Table3: AnnualMale hip fracture ncidence between 20035 by age band and ethnicity (per 10,000)

Age Group European Maori Pacific Asian
50-54 1.99 1.39 1.28 1.53
55-59 3.95 3.05 1.72 0.00
60-64 4.39 7.14 3.61 0.84
65-69 8.11 8.39 10.34 5.94
70-74 15.52 12.09 21.05 9.38
7579 35.73 22.92 13.64 25.00
80-84 82.30 60.00 33.33 50.00
85-89 158.21 66.67 66.67 100.00

90+ 264.12 100.00 * 33.33

*No fracturesreportedin thisagegroup




4.1.3 Incidence offracturesin New Zealand2007

Combining the information provided in Tables 2 and 3 with infdromeon the projected population in

New Zealand (by age and ethnicity) in 2@B@vides an estimate of the number of hip fractures that can

be expected in New Zealand in 20@&in previous studies (e.gJones, et al, 1994; Kanis et al, 2000;

Kanis, Odeet al, 2001), it is assumed that all hip fractures in this age group are attributable to
osteoporosis. While this approach has been recognised as creating a slight upward bias in the number of
hip fractures for younger ages, it is thought to balance gutriissing some hip fractures in older

individuals (especially those in residential care) that are not diagnosace not referred to hospital (e.qg.,
remain in a residential care facilityysing this approach, there are estimated to3893osteoporotichip
fracturesin New Zealand i2007(Table 4)

Identifying the number of other types of fracturesie to osteoporosigs more problematidecause of
underreporting and misdiagnosing. As described in Appendix B, the approach used heretfatouged
in previous studies (e.g., Kanis, Oden et al, 2004nely usinghe ratio of osteoporotic hip fractures to
other osteoporotic fractures receiving treatment to estimate the number of osteoporotic fractures
receiving treatment in hospitals in New Zealand, asthg the estimates from previous studies of the
number of vertebral and other types of osteoporotic fractures (e.qg., ribs, wrist and forearm) receiving
treatment to estimate the total number of osteoporotic fractures in New Zealand in 2007. For instance,
Kanis, Oden et al (2001) estimate the ratio of osteoporotic rib fractures receiving treatment to
osteoporotic hip fractures to be 1.73&uggesting that there are approximatey80osteoporotic rib
fractures receiving treatment each year. However, ésimated that only 18% of all osteoporotic rib
fractures present to hospital, meaning that there is an estima&&@00rib fractures in New Zealand in
2007 (see Appendix C)

The estimated total number of osteoporotic fractures is show in Table 4. thexig will be approximately
84,354 osteoporotidractures in New Zealand in 200&s shown in Appendix B, oro of the total
fractures are hip fractures, with vertebral3®), rib (%%) and forearm @%) being the most common
type of fractures. 60%f the fractures will happeto women.

Table4: Totalprojected osteoporoticfractureincidence in 2007

Men 50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80¢84 85 + TOTAL
Hip 29 46 45 68 95 173 266 384 1106
Vertebra 1687 1001 953 751 1191 1429 1616 1775 10405
Other 2513 4192 1411 2048 1604 1654 3506 3476 20406
TOTAL 4229 5239 2410 2867 2890 3257 5389 5636 31917
Women 50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80c84 85 + TOTAL
Hip 17 41 62 103 179 382 624 1289 2697
Vertebra 865 888 1304 1458 2128 3140 2693 5114 17590
Other 2059 2486 2101 2727 2780 4557 4759 10681 32151
TOTAL 2941 3415 3467 4288 5086 8079 8077 17084 52437
TOTAL 50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80¢84 85 + TOTAL
Hip 46 87 107 171 274 555 890 1673 3803
Vertebra 2552 1890 2258 2209 3319 4569 4309 6889 27994
Other 4572 6678 3512 4775 4384 6212 8266 14157 52556
TOTAL 7170 8654 5877 7155 7977 11336 13465 22720 84354

The projeceéd number ofosteoporotic fracturedy ethnicity in New Zealand shown inAppendix BNZ
9 dzNP LJSnstfuizaneamd92% of all fractures, due both to the high life expectancy (particularly among




women) and the higher presumed incidence of osteoporosis. Fractures in Maori people constitute 4% of
the total, with fractures in Pacific and Asian people ctashg the remaining 4% of the total number of
fractures.

4.2  Burden of osteoporosis and osteoporotic fractures on quality of life

Osteoporoticfractures lead to a significant reduction in quality of life. While there are many measures of
quality of life, aneasure that is commonly used indith funding decisions Quality Adjusted Life Years
(QALYS). QALYs consist of two parts

1. a measure of the individu@l quality of life (utility stategjiven their health status (e.qg., fracture)
2. Thenumber of years thewre in that utility state.

Utility states range from O (representing death) to 1 (representing full hed¥#ductions in QALY can
therefore beinterpreted as the number of life years lost due to osteoporosis adjusted for the reduced
health state of thendividuals after the fracture.

Theutility statesfollowing an osteoporaotic fracturare shown inTable5 (adapted from Zethraeus et al,

2007). Two caveats to note. First, the results report only the utility losses due to hip fractures and
vertebral fractures that require hospitalisation. This is not to impbtthe other types of fractures do not
result in reductions in utility, but rather that the reductions tend to be of a short duration relative to the
more serious fractures. Second, the utility losses are only for fractures and not for those living with
osteoporosis with or without complications. There is little information available on the utility losses for
those suffering from osteoporosis. The result of both these caveats is to underestimate the true utility loss
due to osteoporosis. As such, the nuenb reported below shald be seen as indicative only.

The first line of TablB shows the average utility for individuals by age. The difference between the utility
state after a hip or vertebral fracture and the well utility state is therefore the reduod utility due to

the fracture. Not surprisingly, hip fractures are associated with the largest drop in;uiligverage of 20
points relative to the well state utility. The utility loss after a vertebral fragttariesslightly with age,

from a 10point drop for younger ages tosaxpoint drop in later age groups.

Table5: Utility estimates after fractures *

50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80-84 85 +
Well 0.94 0.90 0.86 0.83 0.79 0.71 0.63 0.55
Hip fracture 0.74 0.70 0.66 0.63 0.59 0.51 0.43 0.35
Vertebral fracture 0.84 0.81 0.77 0.74 0.71 0.64 0.57 0.50

(* Adapted fromZethraeuset al, 2007)

The number of QALYs lost can be calculated by combining the lost utility with the number of life years lost
due to osteqorotic fractures. Center et al (1999) reported the lost life years due to different type of
fractures by comparing life expectancy of a sample of the general population with people who had
suffered a hip fracture or other major fracture (including a majertebral fracture). Talife years and
difference in life expectancy are shownTiable6 (adapted fromCenter, Nguyen, Schneije&sambrook, &
Eisman, 1999)



Table6: Life years lost due to osteoporaotic fractures

MEN 50¢54 | 55¢59 | 60c64 | 65¢69 | 70c74 | 75¢79 | 8084 | 85+ | TOTAL
Hip 510 | 666 | -519 | 574 | -512 | -798 | -399 | -379 -4357
Vertebra 1512 | 693 | -465 | -213 -95 126 | -181 | -241 -3527
TOTAL 2022 | -1359 | -984 | -788 | -607 | -924 | -580 | -620 -7884
WOMEN 5054 | 55¢59 | 60c64 | 65c69 | 70c74 | 75c79 | 80c84 | 85+ | TOTAL
Hip 367 | 670 | -694 | 619 | -786 | -458 | -250 | -328 4172
Vertebra 159 | -149 | -198 | -198 | -204 | -126 -86 -123 1244
TOTAL 526 | 819 | -892 | -817 | -991 | -584 | -336 | -451 5416
TOTAL 5054 | 55¢59 | 60c64 | 65c69 | 70c74 | 75c79 | 80c84 | 85+ | TOTAL
Hip 878 | -1336 | -1212 | -1193 | -1298 | -1256 | -648 | -707 -8529
Vertebra 1671 | -842 | -663 | -411 | -300 | 251 | 267 | -364 -4770
TOTAL 2548 | 2178 | -1876 | -1605 | -1598 | -1508 | -916 | -1071 | -13299

Combining the information from Tabl&sand 6 with the number of osteoporotic fractures in New Zealand
Table4 provides an estimate of the number of QALY's lost in a given year due to ostecgdoaotures in
New Zealand

The results suggest that in 20ahe number of QALY's lost due to osteoporotic fractures in New Zealand is
expected to benearly 2100 per yealTable 7) There are more life years lost for malé@sly5) than

females 935) due D the differing pattern and timing of fractures and the difference in life expectaAsy.
discussed belowQALYsan beused when evaluating and prioritising interventions to ez the burden

of osteoporosis.

Table7: Lost QALYBom osteoporotic fractures

MEN 50¢54 | 55¢59 | 60c64 | 65¢69 | 70c74 | 75¢79 80-84 85 + TOTAL
Hip -102 -133 -104 -115 -102 -160 -80 -76 -871
Vertebra -141 -62 -42 -19 -8 -9 -11 -12 -304
TOTAL -243 -196 -146 -134 -110 -168 -91 -88 -1175
WOMEN 50c54 | 55¢59 | 60c64 | 65¢69 | 70c74 | 75¢79 | 80¢84 85 + TOTAL
Hip -73 -134 -139 -124 -157 -92 -50 -66 -834
Vertebra -15 -13 -18 -18 -16 -9 -5 -6 -100
TOTAL -88 -147 -157 -142 -174 -100 -55 -72 -935
TOTAL 50c54 | 55¢59 | 60c64 | 65¢69 | 70c74 | 75¢79 | 80¢84 85 + TOTAL
Hip -176 -267 -242 -239 -260 -251 -130 -141 -1706
Vertebra -156 -76 -60 -37 -24 -18 -16 -18 -404
TOTAL -331 -343 -302 -276 -284 -269 -146 -160 -2110




5 Burden of osteoporosis i Health services usage and cost of care

There are a number of different types of resources tosidar when assessing the cost of osteoporosis,
including

1 Direct cost of treatindractures that result in a hospitalisatiqmcluding acute treatment,
rehabilitation and outpatient visits);

Direct cost of treatindractures that do not result in a hogplisation(such as GPs and A&E clinics);
Medicaland normedicalcosts after a fracture;

Cost of management for people diagnosed with osteoporosis; and

1 Costs otreating other conditions for which osteoposis is a contributing factor.
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These are not tbfull range of resources associated witeating, detecting and caring for people with
osteoporosisNot included are théime and energy expended in caring for people with fractutess of
productivity and other indirect cost3hese are likely to besignificantsince osteoporotic fractures can
place a significartturden to informal caregiverdHoweverthere is little information available to help
quantify the burdenon caregivers, nor is there information on thest opportunities that people with
osteoporosis suffer as a result of their condition or fracture

Thecosts shown belowlo reflect themajority ofresources expended le public health g/stemto

detect and treat conditions relating to osteoporasignderstanding the magnitude of the cosds
particularly relevant for health planning since it provides an indication of the resources expended (and
therefore the potential savings) from interventions aimed at redgahe burden of osteoporosis.

The relationship between osteoporosis and a numdsieother conditions is only now being recognised.

This includes some conditions that are attributable to other conditions (e.g., back pain) but are really the
result from osteoporotic fractures (e.g., vertebral fractures). This misdiagnosis can legdifiwant
expenditure of health care resources. But osteoporosis is also a risk factor for many common conditions,
with the increased severity of those conditions being related to the increased severity of osteoporosis.
Although the resources associatediwihese conditions are difficult to identify, previous studies (Access,
2005) have estimated the relationship between the expenditures on osteoporotic fractures and these
other conditions. The estimed costs are described below.

The goal is to identifthe financial burderassociated witlosteoporosis The financial burden refers to the
additional or marginal cost associated with the conditipmot the total cost associated with treating and
caring for people with osteoporosié prevalence approach iskien in that the costs represent the total
cost to New Zealand in a given year (valued in 2007 New Zealand dollars). A list of the ungnorioteer
information relating to the estimated use of health services are desciitvégppendixe

5.1  (Qost of Treating Osteopordic Factures

5.1.1 Cost of treating hip and vertebral fractures in hospital

Hip fractures are the most resource intenstype of osteoporotic fracturewith hospital stays in New
Zealand averaging nearly 14 daysautewards Approximately 70% dhose suffering hip fractures will
be admitted to a rehabilitation ward, with the average stay being an additid2alays.

Finally, it is estimated that®®% of those with hip fractures will receive outpatient visits after care is
concluded. In all, theveerage cost of treating a hip fracture is estimated tonearly$24,000 per person
(Table8).



Table8: Average cost of hospitalisationhip and vertebral fractures

Hospitalisation Rehabilitation Outpatient
Length of Length of Average Prob. of
stay stay Prob.of | number | Cost | outpatient | Total Cost
(days) Cost (days) Cost Rehab of visits visit of hosp
Hip 13.9 $14,937 22 $12,062 70% 2.4 $955 50% $23,859
Vertebra 11.3 $12,131 1.6 $637 50% $12,450

For those whare haspitalised due t@ vertebralfracture, the average length of stay in hospital is
approximatelyll daysThey typically do not receive rehabilitation as a separate inpatient ebemtmay
receiveoutpatient visits.The estimated cost of thkospitalisatio event fora vertebrd fractureis
$12450.

As mentioned above, because of their severity, it is assumed that all hip fractures result in a
hospitalisation.The evidence suggests that the number of vertebral fractures that go undetected is
significantly lngher, with some studies reporting that only 8% of these fractures result in hospitalisations
and many go completely undiagnosed (or misdiagnoéeiinern & Sykes, 2003je best estimate for the
number of vertebral fraiures resulting from osteoporosis that require hospitalisation in New Zealand is
8%.

Combining the cost of treatment with the probability of receiving treatment and the number of fractures
implies that thecost of treating hip and vertebral fractures in\M&ealand hospitalis $118 million per
year(seeTable9).

Table9: Hospitalisation cost ohip and vertebralfracturesin New Zealand ($NZ2007)

Expected cost pe| Felaslelliy) @
P Pl Number of cases| cases requiring | Total Cost to NZ
case :
hospital stay
Hip $23,859 3803 100% $90,748,983
Vertebra $12,450 27994 8% $27,881,511
TOTAL COST $118,630,494

5.1.2 Cost of treatingvertebral andother types of fracturesoutside of hospital

Some fractures to the wrist, forearm or other sites wel toeated in hospital. For instance, patients
hospitalised with a fractured tibia have an average length of stay of 3.3 days in haspitekperience
several weeks of moderate disabilityowever, most fractures to the wrist, forearm or other sites ol
result in hospitalisatiorstay but rather be seen in primary care or by the other health professioMals
treatment for these patients is still costly, requiring multiplsitg to health providers, imagg and
diagnostic procedures and medicatiormsdontrol pain and discomfort.

There is little information on the cost of treating other fractures or vertebral fractures that do not require
hospitalisation. However, previous studies (e.g., Dolan, P., & Torgerson; 1998), applied an average cost c



treatment across all common othdractures (including those requiring hospitalisation and those that do
not). For the purposes of this study, it was assumed that the average cost of fractures other than vertebra
or hip treated in hospital wa$2,191 per fractte. However, based on previous studies, it is estimated that
only 70% of the other fractures will be treated (with the others being left untreated), and only 22% of the
remaining vertebral fractures being correctly identified and treated as a fractureAgpendix E for more
detail).

Using this estimate, the expected cost of treating wrist, forearm and other similar types of fractures in
New Zealand isver $94 million per year(Tablel0).

Table10: Cost of treating wrist, forearm and otheifractures in New Zealand ($NZ2007)

Expected cost
per treated | Number of | Probability of
case cases being treated | Total Cost to NZ
Other fractures $2,191 52556 70% $80,605,724
Vertebral
fractures $2,19 27994 22% $13,493,815
TOTAL COST $94,099,539
5.2 Medicaland AssociatedCost after a fracture

People with osteoporosis can suffer fractures while livmthe community in a residential facilitgr

private hospitabr in apublichospital In order toidentify the costs associated witisteoporoticfractures
after leaving a hospital or receiving care, it is important to identify where people were living before their
fractures and what happened to them after the fractukost fractures resulting fromsieoporosis do

not result in a change in residence.

For instance, as shown Trable 453% of those suffering a hip fracture will be in residential care or a
private hospital at the time of the incident and 47% out in the community. After the fracture w6l e
discharged to a residential facilitguggestinghat for 8% of people the hip fracture will be the reason for
their admision to a residential facility.

For those suffering a vertebral fractuwého are hospitalised, 62% will be in the communitippto the
incident, and 58% will return to the community after hospitalisation. The remaining 42% will go to a
residential facility, implying that 4% of those hospitalised will be admitted to a residential facility for the
first time as a result of theifracture.

Finally, those suffering vertebral fractures not requiring hospitalisation or fractures of other types are not
expected to change their place of residence as a result of the fracture. Those who were in a residential
facility are lkely to remainin the facility andhose living in the commuity are likely to remain there.

People returning home after a fractueze likely toreceive a variety of community services such as meals
on wheels, home help and visits by a District Nurse during their eggofPrevious studies suggest that the
percentage of people receiving the care depends upon the type of fractures (more services are made
available to those with hip fractures than with other types), with the number of visits or services
depending on a vaety of factors.

Extrapolating these findings to New Zealand would suggest th



1 After a hip fracture, 22%f peoplewill receive nursing services, 49% physiotherapy and 16% meals
on wheels. Most will attend an orthopaedic clinic.

1 For those who suffer aevtebral fracture, 16% can be expected to receive physiotherapy, 23% will
receive home help and 9% will receive meals on whdelblé 1).

Overall, the expected cost of care for someone with a hip fracture who returned to the community is
$1,381in the yar following the fracture.

Fewer services are generally provided to those suffering from a vertebral fracture or fracture to another
site. For instance, only 10% of those with a vertebral fracture will receive nursing services in the
community, while onf 5% of those with fractures to other sites.

In total across all service categories, the average expenditures on a patient with a vertebral fracture or
fracture to another site who returns to the community aré4band £93 (respectively).

Figure4: Outcome pathways following vertebral and hip fractures with associated probabilities

Hip: All Hip Fractures (100% of total)

A70 0,
Home . 39%,, Home

Hospital
Residential/ Private .| Residential/ Privee
Hospital 53% 61% Hospital

A\ 4

Vertebral : Requiring Hospitalisation (8% of total)

Hospital
Residential/ Private .| Residential/ Private
Hospital 38% 42% Hospital

A\ 4




Tablel11: Average amount and cost of community suppotrt

Community support
Nursing | Occup. | Physio [ Ortho. Home HISEE . el
services| therapy | therapy | clinic help on SOPIE: || AUEE
wheels Cost of
Hip 22% 25% 49% 74% 45% 16% 100% $1,381
Vertebra 10% 0% 16% 14% 23% 9% 47% $646
Other sites 5% 0% 38% 45% 16% 4% 0% $293

* Based on results from Pascoe et al (200&hg prices from New Zealand ($2007)

The average cost of cafer individuals after a fracture is shownTable 2. Those readmitted to a

residential facility after fractures are expected to require additional support (e.g., a higher level of care in

the facility or a higher need facility). The additional cost of the fracture is therefore the difference

between the average cost in the facility for the stay. With an average stay after a fracture of 211 days, the

additional cost is estimated aBfL65per year.

For those who are admitted to a residential facility or private hospital after their fracture, the additional

cost to the public system is the cost of the residential unit. This is estimated to be 20@4%for the
average stay of 211 dayBhe mgority of the expense is associated with caring for vertebral fractures
(nearly $55 million).

Table12: Cost of care after fracture: Community support anesidentialcare

Expected
No. of Expected cost of | Total expected
days cost Percentage care cost of care
Hip Home $1,381 39% $539 $3,820
Residentiak
Readmission 211 $3,165 53% $1,677
Residential First
time admission 211 $20,045 8% $1,604
Vertebral Home $646 52% $336 $1,960
Residentiak
Readmission 171 $2,565 38% $975
Residential First
time admission 171 $16,245 4% $650
Other site | Home/Residentia $293 $293

Table13: Total cost of care after a fracture due to osteoporosis




Expected cost peff  Number of
case cases Total Cost to NZ
Hip $3,820 3,803 $14,527,628
Vertebra $1,960 27,994 $54,879,005
Other site $293 52,556 $15,404,147
TOTAL COST $84,810,780

5.3 Treatment and Management of Osteoporosis

The treatment and managemenf osteoporosis is aimed atlahdividuals who havlad a fracture and/or
havebeenassessed as being at risk for an osteoporotic fractAeementioned above, there are a number
of treatments for osteoporosis, ranging from increase physical exercise and better nutrition to specific
medications aimed at increasing bone mineral density. In addition, there are numeroudh@vw@ounter
medications available as well escommended \gits to a General Practitioner.

The total expenditure on pharmaceuticals is showiiable 4. In 2006, ove$20 million was spent on
prescribedireatments forosteoporosisand osteoporotic fallswith an estimated’0,631people diagnosed
with osteoporosis, this agates to an average cost 02$0per person per yealote that it is difficult to

say whether thee reporting being diagnosed with osteoporosis have the condition or not, and the extent
to which there is undediagnosis. The figures shown below report the total amount spent on medications
and primary care in New Zealand. The average cost per casede)is also shown as this information is
used when estimating the costs in 2013 and 202ble14: Expenditures on pharmaceuticals specific or mainly

used in the treatment of osteoporosis

: No of items | Cost of items Pat_lent_ Total cost
Chemical name contribution
Alendronate sodium 321860 $11,937,297 $279,343 $12,216,640
Calcitriol 62420 $2,075,408 $87,500 $2,162,908
Calcium carbonate 504292.5 $1,473,642 $562,981 $2,036,623
Calcium lactategluconate 44208 $743,059 $94,336 $837,395
Etidronate disodium 73884 $754,836 $209,280 $964,116
Vitamins D $2,300,000
Totals $20,517,682
Perdiagnosedcase $290




Tablel5: Total cost of treatment and pharmaceuticals to New Zealand

Expected cost | No. of diagnosed
per case cases Total Cost to NZ
Pharmaceuticals $290 $20,517,682
General Practitioner visits $75 70,631 $5,297,325
Over the Counter $109 $7,694,131
Total cost $474 $33,509,137

In addition to prescription medications, there are abs@enditures on General Practitioner (GP) visits and
over-the-counter medcations. The average number of visits to a GP for thasgrebsed with osteoporosis
was twovisits a year, equating to an expected cost of $75 per case per year. Fahexeunterdrugs, it
has been estimated that the total expenditure on these medications and supplements is approximately
25% of the total expenditure on prescription drugs, meaning an averageQ08fger person per year.

Taken together, this equates to an averagstaaf $174per year for th@e diagnosed with osteoporosis.

The total cosbf treatment and pharmaceuticate New Zealand is shown rable 5. Overall, New
Zealand can expect to spenger$33 millionper yearon the treatmentand management of osteoposts.

54 Cost of other conditions

The costs described above are associated with the treatment of fractures and the treatment and
management of osteoporosis. But osteoporosis is a contributing factor to a number of other conditions,
ranging from other musculéeletal poblems to back problems and curvature of the spine. Estimates of
the percentage of various conditions attributable to osteoporosis are showialirel 6.

Table16. Percentage of conditions attributable to osteoporosis Kan from Access Economics, 2001)
% Attributable to Osteoporosis

Back problems 11.6%
Curvature of the spine 15.9%
Other fracturesfor which osteoporosis has 63.1%

been identified as a risk factor

Information on the relative cost of these conditions@ available in New Zealand. However, a previous
study of the cost of osteoporosis in Austrglfeccess Economics, 20@ktimated that the cost of treating
these other conditions attributable to osteoporgsamounted to over 250% of the costs associated with
fractures, treatment and management of osteoporodikis is consistent with other studies, including
Orsini et al (2005) where theealth care costs for people with osteoporosis were significantly hitiren
the health carecosts of those without osteoporosis even after controlling for the costs of fractures.
Extrapolatinghese figures to New Zealand resultsamestimatedadditional cost 06827 millionin 2007
(Table 17)



5.5  Total cost of Osteoporosis
As shown inrablel7, the total cost of osteoporosis is estimated to be ovérl$ billionper year. The

majority of this amount (%) is for treatment of other conditions, with @ément of fractures comprising
18% of the total cost, after fracture cai®o and treatment and management of the conditior3gb.

Table17: Total cost of osteoporosis in New Zealand

Cost Total Cost
Hip $90,748,983
Fractures Vertebra $41,375,326
Other site $80,605,724 $212,730,033
Hip $14,527,628
After Fracture Vertebra $54,879,005
Other Sites $15,404,147 $84,810,780
Treatment and Pharmaceuticals $20,517,682
GP $5,297,325
management Over the Counter $7,694,131 $33,509,137
SUBTOTAL $331,049,950
Other Osteoporotic
conditions $827,624,875
TOTAL COST
$1,158,674,825




6 Burden of Osteoporotic Fractures: 2007, 2013 and 2020

6.1 Incidence of osteoporotic fractures: 2007, 2013 and 2020

The increasing elderly populatioRi¢ure 1) is expected taesult in more fractures in the future.
Projections for 2013 and 2020 show that the estimated number of osteoporotic fractures will increase by

15% between 2007 and 2008nd 30% between 2007 and 2020 (Tall@and Appendix C). By 2020,We
Zealand can expeciearly116,000fractures directly attributable t@steoporosis each year

Table18: Total Projected Osteoporotic Fracture Incidence in 2007, 2013, 2020*

50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80¢84 85 + TOTAL
Hip 46 87 107 171 274 555 890 1673 3803
2007 Vertebra 2552 1890 2258 2209 3319 4569 4309 6889 27994
Other 4572 6678 3512 4775 4384 6212 8266 14157 52556
TOTAL 7170 8654 5877 7155 7977 11336 13465 22720 84354
50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80¢84 85 + TOTAL
Hip 54 94 128 212 338 574 965 2170 4535
2013 Vertebra 2970 2052 2708 2735 4101 4720 4702 8976 32965
Other 5345 7222 4214 5922 5419 6412 9056 18410 61999
TOTAL 8369 9368 7051 8869 9858 11706 14722 29556 99500
50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80¢84 85 + TOTAL
Hip 57 105 147 235 429 715 1070 2591 5350
2020 Vertebra 2676 2253 2985 3034 5177 5885 5317 10917 38244
Other 5030 7965 4818 6598 7031 8169 10329 22381 72321
TOTAL 7763 10324 7950 9866 12637 14769 16715 35889 115914

*Assuming that fracture rates within age groups do not change over time.

Figure5: Estimated number of osteoporotic fractures in 2007, 2013 & 2020
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6.2  Mortality and morbidity from osteoporotic fractures: 2007, 2013 and 2020

The progcted QALYs lost due to osteoporotic fractuaesshown inTablel9. Assuming no change in

overall life expectancy, the ageing of the population and the increased number of fractures will increase
the number of QALYSs lost due to osteoporotic fractured 5% between 2007 and 2013 and by another
11% between 2013 and 2020. By 2020, the number of QALYSs lost due to osteoporosis each year will be
over 2800, an increase @1% a 2007.

Tablel19: Life years lost due to osteoporotic frastes

5054 | 55¢59 | 60c64 | 65¢69 | 70c74 | 75c79 | 80c84 85+ | TOTAL
Hip -878 1336 | -1212 | -1193 | -1298 | -1256 -648 -707 -8529
Vertebra | -1671 -842 -663 411 -300 251 -267 -364 -4770
2007 TOTAL | -2548 | -2178 | -1876 | -1605 | -1598 | -1508 -916 1071 | -13299
50c54 | 55¢59 | 60c64 | 65c69 | 70c74 | 75¢79 | 80c84 85+ | TOTAL
Hip 1030 | -1451 | -1454 | -1479 | -1604 | -1298 -703 917 -9936
Vertebra | -1961 915 -796 510 -370 -260 -290 472 5574
2013 TOTAL | -2991 | -2365 | -2250 | -1989 | -1974 | -1557 -992 1389 | -15510
50c54 | 55¢59 | 60c64 | 65¢69 | 70c74 | 75c79 | 80c84 85+ | TOTAL
Hip 1087 | -1623 | -1670 | -1637 | -2038 | -1618 779 1095 | -11547
Vertebra | -2070 | -1023 -914 -565 -470 -324 321 564 6251
2020 | TOTAL | -3158 | -2647 | -2583 | -2202 | -2508 | -1942 | -1101 | -1658 | -17798

Table20: Estimaed QALYs lost due to osteoporotic fractures

50¢54 55¢59 60c64 65¢69 70c74 75¢79 80c84 85 + TOTAL
2007 Hip -176 -267 -242 -239 -260 -251 -130 -141 -1,706
Vertebra -156 -76 -60 -37 -24 -18 -16 -18 -404
TOTAL -331 -343 -302 -276 -284 -269 -146 -160 -2,110
50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80¢84 85 + TOTAL
2013 Hip -206 -290 -291 -296 -321 -260 -141 -183 -1,987
Vertebra -181 -82 -72 -46 -30 -18 -17 -24 -470
TOTAL -388 -372 -363 -342 -350 -278 -158 -207 -2,458
50¢54 55¢59 60c64 65¢69 70¢74 75¢79 80¢84 85 + TOTAL
2020 Hip -217 -325 -334 -327 -408 -324 -156 -219 -2,309
Vertebra -164 -90 -79 -51 -37 -23 -20 -29 -492
TOTAL -381 -415 -413 -378 -445 -346 -176 -248 -2,802

6.3  Economic burden of osteoporosi2007, 2013 and 2020

Finally, be increase in osteoporotic fractures cadd®y anaging population is expected to create
additionalfinancial stress on the health care syste&s shown imTable 4, the health care expenditure for
care associated with osteoporosis is expected to incrégseverl5% between 2007 and 2013 ¢twer

$1.3 billion. By 2020, the cost of care associated with osteoporosis is expected to increase B@%bvier
nearly$1.6 billion. These increasesill put further stain on the health care system.



Table21: Total cost of osteoporosis 2007, 2013 and 2020

Expected cost per cas

2007 ($2007) No cases Total Cost
* Hip $27,679 3803 $105,276,611
* Vertebra $3,438 27994 $96,254,331
* Other sites $1,827 52556 $96,009,871
Total Fractures 8434 $297,540,813
Management (Diagnosed cases) $474 70631 $33,509,137
Other osteoporotic conditions $827,624,875
Total Cost $1,158,674.825
Expected cost per cas
2013 ($2007) | No cases Total Cost
* Hip $27,679 4535 $125,524,048
* Vertebra $3,438 32965 $113,345,340
* Other sites $1,827 61999 $113,259,622
Total Fractures 99500 $352,129,011
Management (Diagnosed cases) $474 82612 $39,193,228
Other osteoporotic conditions $978,305,595
Total Cost $1,369,627,834
Expected cost per cas
2020 ($2007) | No cases Total Cost
* Hip $27,679 5350 $148,082,394
* Vertebra $3,438 38244 $131,496,411
* Other sites $1,827 72321 $132,115,826
Total Fractures 115914 $411,694,632
Management (Diagnosed cases) $474 99325 $47,122,299

Other osteoporotic conditions

$1,147,042,326

Total Cost

$1,606,074,970




7 Prevention, Treatment and Management

Prevention can be classified into primary, secondary and tertiary prevention; depending on the extent to
which the individual being treated already manifests the disg®g6O, 2003)Primary prevention relates

to the prevention of disease onset, whereas secondary aniiary prevention relate to the prevention of
diseaserelated morbidity in asymptomatic individuals and prevention of complications in symptomatic
cases respectively. Tertiary prevention is geigrunhelpful in osteoporosis.

Treatment predominantly focseson secondary prevention to reduce the burden of osteoporotic fractures
in the atrisk population. Interventions for osteoporosis include nutritional changes or supplements,
physical activity, lifestyle changes and pharmaceutical interventions. Athese have the same goal of
increasing, maintaining, or slowing the decline in, bone mineral density. It has been suggested that
increasing the average bone mineral density of the whole population 10% might conservatively be
expected to decrease fracturates by 20%WHO, 2003)

7.1 Nutrition

The World Health Organisation recommends a populabiased aproach to the primary prevention of
osteoporosis, especially in developing countries where diagnosis and treatment are not always available
(WHO, 2003)These approached mainly focus on increasing calcium intake, which has been found to
reduce rates of bone loss and prevent fractuf@gHO, 2003)Increasing the intake of calcium in the
population will increase the peak bone mass of those in their first three decades of life, as well as reducin
the decline in bone mass for those who have passed their peak bone(@aspston, 2004; Horwath,

Parnell, Wilson, & Russell, 2001)

In younger populations, the recommended daily intake of calcium can be obtained through a healthy diet.
Calcium is found naturally in daipyoducts (especially milk, yoghurt and cheese), green leafy vegetables
(especially broccoli and spinach), some fish (especially salmon and sardinesje&pécially citrus),
beans,and other miscellaneous foods such as sesame seeds, almonds andsugarWwWHO, 2003)

In older populations, calcium supplements together with vitamin D can futtlbgy to maintain bone

mineral density for longefCummings, Kelsey, Nevitt, & O'Dowd, 1985; WHO, 2@8he calcium
supplerrents are not well absorbed by the body and calcium absorption can be enhanced by the addition
of vitamin D(WHO, 2003)Vitamin D is mainly synthesized through the skin from sunlight and is often
lacking in elderly or institutionalised people. Direct exposure to sunlight f&@0L&inutes daily is enough

to avoid vitamin D deficiendyVHO, 2003)Vitamin D deficiencies can also be treated by changing dietary
intake and taking supplemen{8rown, Josse, & Scientifdvisory Council of the Osteoporosis Society of,
2002)

The need for an adequate intake of calcium and Vitamin D throughout life is essential to maintain bone
mass and reduce the risk of fractufdorwath, Parnell, Wilson, & Russell, 2001; WHO, 2003)

The National Nutrition Survey conducted in New Zealand in 1997 found that milk and milk products were
the main source of calcium intake in this country. This survey also found that 20% of the New Zealand
population and one in four women did not have an adequate intake of calcium compared to the UK
recommendationgHorwath, ParnellWilson, & Russell, 2001)

Overall, women showed higher prevalence of inadequate intake compared to men; especially for those 1%
18 years of age, Maori and people living in low socioeconomic @rasvath, Parnell, Wilson, Russell,



2001) This means that these women will reach a lower peak bone mass and enter theskigh
menopausal period with already weaker bones.

7.2  Lifestyle

Physical activityn the form of weight bearing exerci$as been shown tmaximise peak bone mass
children and younger peoplegduce the risk of osteoporosighen maintained throughout adulthoodnd
decrease the risk of fracture in those with osteopord¥i8HO, 2003)Some studies have shown a
beneficial effect of 3@0 minutes of regular exercigkree to five times a week on cortical bone and
calcium storegCummings, Kelsey, Nayi& O'Dowd, 1985)

The effect of physical activity on the skeletal muscles can also reduce risk of falling, especially in adults
(Cummings, Kelsey, Nevitt, & O'Dowd, 1985; WHO, 2003)

Smoking cessation, as well as alcohol and caffeine intake reduction, also help to decrease the risk of
osteoporosigBrown, Josse, & Scientific Advisory Council of thedpsrosis Society of, 2002; Gullberg,
Johnell, & Kanis, 1997; WHO, 2Q03)

Interventions to prevent falls in the elderly such as rubbeled shoes, hip protectors, carpet runners,
canes, night lighting, grab rails can be effective in reducing riskafifeafor the elderly population
(NZGG, 2003)The use of hip pratctors for the frail elderly in residential care has been shown to reduce
fracture rates.

7.3 Pharmaceutical Interventions

Other preventive measures involve pharmaceutical interventions for people at risk, such as post
menopausal women, elderly men and womangd people with underlying medical conditions and usage
of medications that affect bone densifywWHO, 2003) The pharmaceutical interventions for osteoporosis
can be divided into hormonand norhormonal medications.

Hormonal

The hormonal medications include hormone replacement therapy (HRT), selective oestrogen receptor
modulators (SERMs) and actiieamin D metabolites. There is evidence that HRT can reduce fracture risk
in postmenopausal womeiiVestergaard, Rejnmark, & Mosekilde, 2Q0&)wever HRT is no longer
recommended as a first line treatment for osteoporosis prevention, due to increased risks of stroke and
some cancers

SERMSs such as Ralteq@e have been shown to reduce the risk of vertebral fracture by up to(Galfisens
& Reid, 2005)but are not subsidised in MeZealand

Calcitonin inhibits osteoclast function and therefore redsibene losgWhitfield, Morley, & Willick, 2002)

Active vitamin D metabolites such as Calcitrol increase calehsorption and therefore maintain bone
mass but are often not currently recommend@thitfield, Morley, & Willick, 2002)

Non Hormonal

Non-hormonal medications for osteoporosis inckiisphosphonates and calcium supplements. There is
extensive evidence for the effectiveness of bisphosphonates, such as alendronate sodium and etidronate



disodium, for the prevention of bone resorptigRoole & Compston, 2006Both of these medicationsire
subsidised in New Zealand

Calcium supplements have more mixed evidence for their effectiveness as they cannot prevent bone loss
on their own, but are recommended particularly for older populations who may be more likely to have a
poor diet(Poole & Compston, 2006)

7.4  Education and Counselling

lye aaNraGdS3e GKFaG AYLINRP@GSa LIS2L) SQa dzy RSNERGF yYRA
preventive measures, has the potential to dramatically reduce the burden of osteoporotic fractures in the
population.

If people aremore aware of their risk and the steps that they can take to reduce them, then they will be
more likely to change their behaviour to reduce their risk of suffering from an osteoporotic fracture
(Bartlett, 1989; Gutin et al., 1992y he literature suggests that awareness among populations in
developed countries is very low in relation to the high prevalence ottmalition (Edwards & Fraser,
1997)

It is important that health professionals are aware of and use all facilities available to prevent osteoporotic
fractures; from nutritional advice and encouraging physical activity in younger adhtsugh the use of
vitamin D supplements in the elderly and the use of hip protectors where appropriate. Prescription
medicines ar@nly a part of the range of tools available to prevent fractures.



8 Conclusions and Recommendations

8.1 The Burden of Osteaposis

Osteoporosis is a condition thaffects a large proportion of the population through increasing the risk of
bone fracturesThis study has estimatkthe overall burden of osteoporotic fractures in New Zealaoth
now andthrough to 2020In sum, he impact of osteoporosis on the health and wediing (excess

mortality and quality of life) and theostto the public health system is currently very significant but will
be even larger in the future.

The analysisuggests thathere will be 84,0000steoporosisrelated fractures in 2007with almost twoe
thirds of the fractures happening to women. This represents a rate of approxingiefyactures for
every 10,000 people 50 years of age or older. Hip fractures are estimated to accob#idball fractures
and areassociated with the greatest reduction in quality of life

Between 2007 and 202@he number of osteoporotic fractures is estimated to increase 8§%, to
118,000due to the ageing populatiol.he estimatedurden of fractures wakwer for Maori and Pacific
peoples compared to people of European origin. This is partly due to refatimbers inthe populations,

but also reflects differences in life expectanggnetic and cultural factors relating to diet and body mass.
These incidence redslall give a clear indication that osteoporotic fractures are very common among the
older population of New Zealand.

An analysis of the loss of quality of life from osteoporotic fractures, measured through reductions in
quality of life adjusted life yea®QALYs), showed that there would e estimated loss obver 2,100

QALYs lost in 2007 and that this would increase2tB00 QALY's lost by 2020nterestingly, the results

showed that there were very similar numbers of QALYs lost for men and womenaiitie explained by

the relatively similar numbers of hip fractures for men and women in the younger age bané8)(50

where the largest impact on QALY lost would be seen. Overall, the estimates of quality of life lost due to
osteoporosis reinforce the ipact that this condition has on the New Zealand population.

In terms of health services costs the analysis suggestedtirabtal cost of osteoporosis in New Zealand

in 2007 will be over 4.5 billion, with immediate fracture treatment (including hospitdtions and non

hospital treament) costing approximately2l Omillion, after fracture care (including community support

and rest home care) costing approximate84$nillion, treatment and management (including
pharmaceuticals, GP care and otlee-counter medications) costing approximatelg$Y A f t A2y X |y
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costing approximately &0million. In terms of hospital bed days for the treatment @f and spinal

fractures, this equates tover114,000days for hipand vertebralfractures in 2007

These results clearly demonstrate the considerable economic burden of osteoporosis in New Zaaland.
other words, this translated to:

231osteoporotic fractires per day;

312people in hospitals beds recovering from osteoporotic fractures each day;

Expenditure for treating fractures of oveB$5,000 each day; and

Overall expenditures of over3$nillion per dayassociated with osteoporosis and osteoporotic
fractures

T
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T
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8.2 Implications and Recommendations

Theseprojections of the future burden of osteoporosis were made under the assumptiorutiitt
government recognises the considerable burden on osteoporosis in New Zeatahohgwill changp.

However there are a number otost effectiveoptionsavailable that can lessen the burden in the future
and improve the health of New Zealanders

The implications of this research are that osteoporosis is currently a large burden on the New Zealand
population in terms ofoss of quality of life; it creates a huge burden on the health system; and that these
burdens are likely to increase over the next decades with the ageing of the population. It is also important
that the population, and health professionals, are awar¢hef extent and impact of osteoporosis on the

New Zealand population.

Recommendations
1. Publicly funded XA scans for women over 50ith a low trauma fracture

The findings of this study stress the importance of early detection for those who might be asadrask
of having bone fractures. In addition to the consideration of other risk factors, the most effective
diagnostic tool for assessing the risk of fracture is a bomesite scan, such as a DXA scan.

Fundingof bone density scans for women over %fth a low trauma fractureould potentially identify
more women at riskprior to a life changing/seriodsacture and with appropriate treatment and advice
there could be a significant reduction in the incidence and cost of osteoporotic fractCimesenty most
DXA scans performed are funded by individuals, thus forming a significant finaurciah on peopleand
a barrier to diagnosis.

2. Implementawareness campaigns to inform the publand their health professionalsf the risks of
osteoporosis and osteporotic fractures

Previous research has shown that awareness of osteoporosis and treatments for prewstéogorosis
islow in the general population. Increased awareness, through public campaigns and patkene¢alth
professionakducation throughavenues such as primary care, could lead to a much smaller proportion of
the population being at risk of osteoporotic fractures.

3. Osteoporosihel R2 LJG SR I & 2y StopPdblicheahprivifiasS y 1 Q a

Until government recognises the significant burdgrosteoporosis on New Zealand the burden will not
reduce. Government funded health initiatives must include programmes which target bone health, for
people of all ages anldealth professionals

It has a clinical and functional interaction with many atle@ronic disorders, and shoule lincluded in the
32 @S NY Y S yhén@ation df Mrafégies to manage chronic conditions

Bone health should be incorporated as an outcome of current public health initiatives such as Health
Eating Healthy Action (HEHA).



9 Osteoporosis New Zealand 1 Building a Stronger Future

Osteoporosis New Zealand (ONZ) was launched on October 20 1999. It was formed to raise awareness .
1y26f SRIS 2F 2a0S2L12NRPaAA& YR (G2 LINPOGARS Llriskl ()
of developing this bone disease.

Our Vision
To raise awareness of osteoporosis as a critical health issue in New Zealand.

Objectives to 2010

1. To achieve awareness of the health implications of osteoporosis by 2010 among:

A 55% of New Zealanders; and

A 100% of New Zealand health practitioners.

¢2 KIFI@gS 2aGS2L1R2Neraira FTSIGdz2NE 2y D2OSNYYSyidQa

3. To achieve uniform Government funding and readily available regional access for the diagnosis an
treatment for people vith osteoporosis by 2010.

4. To be perceived as the peminent body representing osteoporosis in New Zealand, and the
recognised source of evidentased information.

5. To obtain funding to ensure the ONZ objectives to 2010 and beyond.

N

Values

For those with steoporosis and those at risk, Osteoporosis NZ Inc.

1. Is committed to advocating on their behalf
2. Will maintain its integrity
a. In providing besevidence and begpractice information
b. Will remain free of undue influence
3. Values the contribution of health pfessionals and others who advise, support and care for those
with osteoporosis.
Will focus on creating a sound administrative and financial base for its activities
5. Will be sensitive to cultural differences and will respect the principle of partnershipenha the
Treaty of Waitangi.

B

Osteoporosis New Zealand does this by providing:

A Information - providing information on osteoporosis, its risks, prevention and treatment to health
professionals and the wider public.

A Education- targeting education progimmes at those most at risk, and producing guidelines for health
professionals on the diagnosis and management of osteoporosis.

A Support- providing best practice and evidenbased information for those with osteoporosis.

A Advocacy
- Establishing and maintamg contact with decision makers on health issues to represent the
interests of New Zealanders with osteoporosis.
- Providing a national voice for advocacy for patient services so that those who have osteoporosi
are well managed and that medicines foeating osteoporosis are available at a reasonable cost.
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11 Appendices

Appendix A: Population Projections for 2007, 2013 and 2020

2007

NZ European Maori Pacific Islander Asian Total
Age Female| Male | Female| Male | Female| Male | Female| Male | Female| Male
5054 | 107300| 105200| 14400 | 13200 | 5800 5900 | 12000 | 10900 | 139500| 135200
5559 | 100800| 99700 | 10900 | 10300 | 4600 4500 8100 7700 | 124400| 122200
60-64 84200 | 82800 | 7600 7000 3400 3200 5200 4900 | 100400| 97900
65-69 71400 | 67900 | 5900 5400 2600 2300 4000 3700 | 83900 | 79300
70-74 56200 | 51100 | 4100 3600 1900 1400 3000 2800 | 65200 | 58900
7579 52300 | 44300 | 2600 1900 1200 900 1700 1500 | 57800 | 48600
80-84 42700 | 29700 | 1400 900 700 400 900 600 45700 | 31600
85-89 27300 | 13900 600 300 300 100 400 200 28600 | 14500
90+ 14900 | 5400 200 100 100 0 200 100 15400 | 5600
Total 557100| 500000| 47700 | 42700 | 20600 | 18700 | 35500 | 32400 | 660900 | 593800
2013

NZ European Maori Pacific Islander Asian Total
Age Female| Male | Female| Male | Female| Male | Female| Male | Female| Male
5054 | 122100| 116500| 19300 | 17200 | 7800 | 7200 | 17900 | 16900 | 167100| 157800
5559 | 107100| 104300| 14200 | 12800 | 6000 | 5900 | 13300 | 12200 | 140600| 135200
60-64 97700 | 95800 | 10500 | 9700 | 4600 | 4500 | 9100 | 8600 | 121900| 118600
65-69 87300 | 84200 | 7300 | 6600 | 3400 | 3100 | 5700 | 5600 | 103700| 99500
70-74 68600 | 63100 | 5300 | 4600 | 2400 | 2000 | 4200 | 3800 | 80500 | 73500
7579 52200 | 44800 | 3600 | 2800 1700 1200 | 3000 | 2800 | 60500 | 51600
80-84 44000 | 33400 | 2100 1500 1000 600 1700 | 1300 | 48800 | 36800
85-89 31400 | 19500 | 1000 600 500 200 700 500 33600 | 20800
90+ 20800 | 8500 400 100 200 100 300 200 21700 | 8900
Total 631200| 570100| 63700 | 55900 | 27600 | 24800 | 55900 | 51900 | 778400| 702700
2020

NZ European Maori Pacific Islander Asian Total
Age Female| Male | Female| Male | Female| Male | Female| Male | Female| Male
50-54 114300| 106200| 19500 | 17300 | 9800 | 8700 | 23700 | 22600 | 167300| 154800
5559 119200| 112300| 18900 | 16600 | 8300 | 7600 | 20100 | 19700 | 166500| 156200
60-64 109500| 105600 14900 | 13100 | 6400 | 6000 | 15200 | 14100 | 146000| 138800
65-69 96300 | 92400 | 10600 | 9400 | 4700 | 4600 | 10600 | 9800 | 122200| 116200
70-74 89800 | 83800 | 7400 | 6300 | 3500 | 3100 6900 | 6700 | 107600| 99900
7579 66700 | 58700 | 4800 | 3900 | 2300 1800 | 4300 | 3800 | 78100 | 68200
80-84 48800 | 38100 | 3300 | 2400 | 1500 1000 2900 | 2500 | 56500 | 44000
85-89 32700 | 22400 | 1700 | 1100 800 400 1600 1100 | 36800 | 25000
90+ 27500 | 13900 | 800 400 400 200 800 400 29500 | 14900
Total 704800| 633400 81900 | 70500 | 37700 | 33400 | 86100 | 80700 | 910500| 818000




AppendixB: Methodology for Estimating the Prevalence of Osteoporotic FracturesewN
Zealand

Many fractures are not recorded in national hospital discharge records. Ban@g, forearm fractures are
often treated outside the hospital, in emergency clinics and do not show up in the hospital data. Some
vertebral fractures are clinically silent and so are not repo(dtHO, 2003)Hip fractures, however,

constitute the most serious osteoporaotic fractures in terms of loss of function and nearly always
necessitate hospitaation(WHO, 2003)it is, therefore, expected that the number of hip fractures

recorded in theNew Zealand national hospital discharge data (National Minimum Data Set, NMDS) will be
a relatively accurate record of the total number of hip fractures in the populaliableBl shows the ICD

10 codes used to identify hip fractures in the hospital resoRecords from 20635 were used to

establish the incidence of hip fractures stratified by gender, ethnicity and age group. Three years of data
were used due to the low annual number of fractures in sameenographic groupslableB2 andTable B3

show thetotal number of hip fractures found in the national hospital data for females and males between
200305 using this method.

Table Bl: ICD10 codes for hip fractures

ICD10 Code Definition

S32.4 Fracture of acetabulum

S72.0 Fracture of Neck of Femur
Fracture of hip NOS

S72.1 Pertrochanteric Fracture

- Intertrochanteric fracture
- Trochanteric fracture

M80 (Site Code 5) | Osteoporosis with Pathological Fracture g
the Pelvic Region and Thigh

Table B2: FEMALE&Totalnumber ofhip fractures, 200305

Age Band European | Maori Pacific Asian Other Total
50-54 37 6 1 3 2 49
5559 95 6 4 4 6 115
60-64 134 15 4 5 11 169
65-69 227 13 2 10 19 271
70-74 473 15 10 14 21 533
7579 1020 25 11 17 53 1126
80-84 1652 28 12 23 89 1804
85-89 1731 23 12 15 93 1874

90+ 1372 12 3 10 75 1472
Total 6741 143 59 101 369 7413




Table B3: MALES Totalnumber ofhip fractures, 20035

Age Band European | Maori Pacific Asian Other Total
50-54 61 5 2 4 11 83
5559 113 8 2 0 7 130
60-64 99 14 3 1 6 123
65-69 144 12 6 6 10 178
70-74 241 11 8 6 17 283
7579 458 11 3 8 17 497
80-84 651 12 3 7 31 704
85-89 549 4 2 6 27 588

90+ 346 3 0 1 15 365
Total 2662 80 29 39 141 2951

The incidene of hip fractures was then used to estimate the incidence of other types of osteoporotic
fractures.Published literature provides the different proportions of different fracture sites such as
vertebral, forearm, and humeru$anis et al., 2001 ableB4 shows the relative proportion of the total
number of osteoporotic fractures thatogur at each site. Once the number of hip fractures is established,
all other fractures can be estimated from the proportionsable B4. For example, hip fractures represent
an estimated 19.8% of all osteoporotic fractures in female§Z@ears of agavhereas 34.1% of
osteoporotic fractures in this group are rib fractures.

Table B4: Percentage of osteoporotic fractures by gender, age group and fracture site*

Fracture Site aElEigel e ols)

50c54 | 55¢59 | 60c64 | 65¢69 | 7074 | 75¢79 | 80¢84 | 85¢89
Males
Vertebra 21.90 9.1 20.3 12.1 19.9 20.7 12.6 12.3
Ribs 36.30 57.6 35.8 39.5 34.1 26.9 41.3 31
Pelvis 1.30 1.2 1.9 1.6 2 2.7 2.4 3
Humeral shaft 2.50 0.8 1.8 1.6 2.8 2 1 1.7
Proximal humerus 7.30 2.4 5.4 4.6 8.2 6 3.2 51
Clavicle, scapula, sternum| 13.00 10.7 8 10.8 7.9 8.7 8.9 8.8
Hip 4.70 52 12 13.7 19.8 31.4 25.9 33.3
Other femoral 1.70 14 2.1 2.1 1.7 1.7 1.2 1.3
Tibia andibula 5.60 6.3 5.6 3.7 2.7 2.3 1.6 1.4
Distal forearm 11.30 11.6 12.6 14.1 3.6 5.9 35 3.3
Females
Vertebra 15.10 12.7 19.2 16.4 20 17.3 12.7 11.3
Ribs 11.80 13 10.6 12.7 11.1 14 15.3 21.9
Pelvis 0.80 1.3 1.8 1.8 3.2 3.2 4.8 4.8
Humeral shaft 3.80 3.4 2.7 4.4 3.3 3.3 2.1 2.6
Proximal humerus 11.60 10.2 8 13.2 9.9 9.8 6.4 7.7
Clavicle, scapula, sternum 7.20 7.8 2.7 5.4 3.1 5.6 4.5 2.4
Hip 3.80 7.3 11.4 14.5 21 26.3 36.8 35.6
Other femoral 1.00 1.4 2.3 1.9 2.3 2.3 2.6 2.8
Tibia and fibula 5.60 6.3 5.6 3.7 2.7 2.3 1.6 1.4
Distal forearm 39.10 36.6 35.9 25.9 23.2 16 13.2 9.5

*(Kanis et al., 2001)



Using this methodology, if there were 100 hip fractureshiis group then the estimated number of rib
fractures would be 1.72 (the ratio of rib fractures to hip fractures) times 1000, or 1722 rib fractures.

The numbers stated above refer to the number of fractures thattegated or diagnosedin hospital. It is
known that osteoporosis is often misdiagnosed, and many osteoporotic fractures do not present in

hospital. The exact number are difficult to estimate, but previous studies @an & Torgerson, 1998)

report that only 8% of all vertebral fractures result in registered hospdanissions. The number of other fractures
OKFG LINBaSyd (2 K2aLAdrf A& dzyly2¢6ys> fiK2dAaAK / dzZYYA
average presentation rate.

For the analysis here, the estimates of 8% and 18% presentations ratestiisraband other fractures
(respectively) has been used. Although this is only a rough estimate, it is noteworthy that the ratio of hip
to vertebral to other fractures that results is similar to other studies. However, it does highlight &tk ne
for a compehensive study examining the pathway of care for those suffering fractures.

After an estimate of the number of each fracture type was established, the annual incidence per 10,000
was calculated using the Statistics NZ population projections (series B)@805. These figures were
then applied to the population projections for 2007, 2013 and 2020.

Assumptionsof the Analysis
1 Almost all hip fractures will be treated within the public health system and be recorded accurately
in the National Minimum Dat&et.
Most hip fractures over the age of 49 are osteoporaotic.
The relative proportions of fractures published by Kanis et al. (2001) is:
o valid for the New Zealand population.
0 consistent between ethnic groups
0 stable over time.
1 Fracture rates within age gops will remain stable over time.
1 The population projections available from Stats NZ are accurate.

T
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Appendix CProjected Number of Osteoporotic Fractures for 2007

Table CL: Total number of Osteoporotic fractures in 2007

Men 50¢54 55¢59 60c64 65¢69 70c74 75¢79 8084 85¢89 TOTAL
Vertebra 1687 1001 953 751 1191 1429 1616 1775 10405
Ribs 1243 2817 747 1089 907 826 2355 1988 11972
Pelvis 45 59 40 44 53 83 137 192 652
Humeral shaft 86 39 38 44 74 61 57 109 508
Proximal umerus 250 117 113 127 218 184 182 327 1519
Clavicle, scapula,
sternum 445 523 167 298 210 267 507 564 2982
Hip 29 46 45 68 95 173 266 384 1106
Other femoral 58 68 44 58 45 52 68 83 478
Tibia and fibulaa 0 0 0 0 0 0 0 0 0
Distal forearm 387 567 263 389 96 181 200 212 2294
Total 4229 5239 2410 2867 2890 3257 5389 5636 31917
Women TOTAL
Vertebra 865 888 1304 1458 2128 3140 2693 5114 17590
Ribs 300 404 320 502 525 1129 1442 4405 9027
Pelvis 20 40 54 71 151 258 452 966 2014
Humeal shaft 97 106 82 174 156 266 198 523 1601
Proximal humerus 295 317 241 522 468 790 603 1549 4786
Clavicle, scapula,
sternum 183 242 82 213 147 452 424 483 2226
Hip 17 41 62 103 179 382 624 1289 2697
Other femoral 25 44 69 75 109 186 245 563 1316
Tibia and fibula 143 196 169 146 128 186 151 282 1399
Distal forearm 995 1138 1084 1024 1097 1291 1244 1911 9782
Total 2941 3415 3467 4288 5086 8079 8077 17084 52437
Table C: Total number of Osteoporotic fractures in 200Eiropean population
Men 50¢54 55¢59 | 60c64 | 65¢69 | 70c74 | 75¢79 | 80c84 | 85¢89 | TOTAL
Vertebra 1439 916 815 650 1067 1353 1557 1747 9543
Ribs 1060 2576 638 943 812 781 2269 1957 11037
Pelvis 38 54 34 38 48 78 132 189 611
Humeral shaft 73 36 32 38 67 58 55 107 466
Proximal humerus 213 107 96 110 195 174 176 322 1394
Clavicle, scapula, sternum
380 479 143 258 188 253 489 555 2744
Hip 25 42 39 59 85 164 256 378 1047
Other femoral 50 63 37 50 40 49 66 82 438
Tibia and fibulaa 0 0 0 0 0 0 0 0 0
Distal forearm 330 519 225 337 86 171 192 208 2068
Total 3608 4790 2059 2483 2588 3082 5191 5546 29347




Women TOTAL
Vertebra 669 766 1115 1325 1940 2960 2578 4997 16349
Ribs 233 348 273 456 478 1065 1380 4304 8538
Pelvis 16 35 46 65 138 243 433 943 1919
Humeral shaft 75 91 70 158 142 251 189 511 1487
Proximal humerus 229 273 206 474 427 745 577 1513 4445
Clavicle, scapula, sternum 142 209 70 194 134 426 406 472 2052
Hip 13 35 53 94 163 360 598 1259 2575
Other femoral 20 38 59 68 99 175 235 550 1244
Tibia and fibula 110 169 144 133 116 175 144 275 1267
Distal forearm 770 981 926 930 1000 1217 1191 1867 8882
Total 2277 2944 2963 3897 4637 7616 7731 16693 48758
Table C3: Total number of Ooporotic fractures in 2007: Maori population
Men 50c54 55¢59 60c64 65¢69 70c74 75¢79 80¢84 85¢89 TOTAL
Vertebra 107 69 106 50 55 36 33 14 469
Ribs 79 194 83 73 42 21 48 16 554
Pelvis 3 4 4 3 2 2 3 2 23
Humeral shaft 5 3 4 3 3 2 1 1 22
Proximal humerus 16 8 13 8 10 5 4 3 66
Clavicle, scapula,
sternum 28 36 19 20 10 7 10 5 134
Hip 2 3 5 5 4 4 5 3 32
Other femoral 4 5 5 4 2 1 1 1 23
Tibia and fibulaa 0 0 0 0 0 0 0 0 0
Distal forearm 24 39 29 26 4 5 4 2 133
Total 268 360 267 191 133 82 109 46 1455
Women TOTAL
Vertebra 113 51 115 68 68 84 51 53 603
Ribs 39 23 28 23 17 30 27 46 234
Pelvis 3 2 5 3 5 7 9 10 43
Humeral shaft 13 6 7 8 5 7 4 5 55
Proximal humerus 39 18 21 24 15 21 11 16 166
Clavicle, scapula,
sternum 24 14 7 10 5 12 8 5 85
Hip 2 2 5 5 6 10 12 13 56
Other femoral 3 2 6 4 3 5 5 6 34
Tibia and fibula 19 11 15 7 4 5 3 3 66
Distal forearm 130 65 95 48 35 34 24 20 452
Total 385 196 305 201 164 215 154 177 1796




Table G4: Totd number of Osteoporotic fractures in 2007: Pacific population

Men 50¢54 55¢59 60c64 65¢69 70c74 75¢79 80¢84 85¢89 TOTAL
Vertebra 44 17 24 26 37 10 8 3 170
Ribs 32 48 19 38 28 6 12 3 187
Pelvis 1 1 1 2 2 1 1 0 8
Humeral shaft 2 1 1 2 2 0 0 0 9
Proximal humerus 7 2 3 4 7 1 1 1 25
Clavicle, scapula,
sternum 12 9 4 10 7 2 3 1 47
Hip 1 1 1 2 3 1 1 1 11
Other femoral 2 1 1 2 1 0 0 0 8
Tibia and fibulaa 0 0 0 0 0 0 0 0 0
Distal forearm 10 10 7 14 3 1 1 0 46
Total 110 89 62 100 90 23 27 10 511
Women TOTAL
Vertebra 18 33 33 11 47 34 21 22 219
Ribs 6 15 8 4 12 12 11 19 87
Pelvis 0 2 1 1 3 3 4 4 18
Humeral shaft 2 4 2 1 3 3 2 2 19
Proximal humerus 6 12 6 4 10 9 5 7 58
Clavicle, scapula,
sternum 4 9 2 2 3 5 3 2 30
Hip 0 2 2 1 4 4 5 5 23
Other femoral 1 2 2 1 2 2 2 2 13
Tibia and fibula 3 7 4 1 3 2 1 1 23
Distal forearm 21 42 27 7 24 14 10 8 154
Total 63 127 87 31 113 87 64 72 644




Table (5: Total number of Osteoporotic fractures in 200Xsian population

Men 50¢54 55¢59 60c64 65¢69 70c74 75¢79 80¢84 85¢89 TOTAL
Vertebra 97 0 9 24 33 31 18 11 223
Ribs 71 0 7 35 25 18 27 12 195
Pelvis 3 0 0 1 1 2 2 1 10
Humeral shaft 5 0 0 1 2 1 1 1 11
Proximal humerus 14 0 1 4 6 4 2 2 34
Clavicle, scapula,
sternum 26 0 2 10 6 6 6 3 57
Hip 2 0 0 2 3 4 3 2 16
Other femoral 3 0 0 2 1 1 1 1 9
Tibia and fibulaa 0 0 0 0 0 0 0 0 0
Distal forearm 22 0 2 13 3 4 2 1 47
Total 243 0 22 93 80 70 61 34 603
Women TOTAL
Vertebra 63 39 42 54 72 63 43 43 418
Ribs 22 18 10 19 18 22 23 37 168
Pelvis 1 2 2 3 5 5 7 8 33
Humeral shaft 7 5 3 6 5 5 3 4 39
Proximal humerus 22 14 8 19 16 16 10 13 117
Clavicle, scapula,
sternum 13 11 3 8 5 9 7 4 59
Hip 1 2 2 4 6 8 10 11 43
Other femoral 2 2 2 3 4 4 4 5 25
Tibia and fibula 10 8 5 5 4 4 2 2 43
Distal forearm 73 49 35 38 37 26 20 16 294
Total 216 148 112 160 173 161 128 142 1239




Appendix D Methodology for Estimating the Prevalence of Diagnosed Osteoporosis

It is relatively easy to émblish an estimate of the number of people in New Zealand with diagnosed
osteoporosis through analysing the National Health Survey from 2002/03, albeit with some caveats. This
nationwide survey asked if the respondents had ever been told that they hagepusosis.Table 1shows

the percentage of respondents in each age group who reported a diagnosis of osteoporosis. These
numbers were used to estimate th@evalenceof osteoporosis in 2007, 2013 and 2020 usstgtistics NZ
population projections (series).

The two major caveats that apply to this method of estimating diagnosed osteoporosis are that it relies on
having an adequate sample size and is also subject te amdrunderreporting. The sample size must be
large enough to establish good estimateithin different age and ethnic groups, for both males and
females. The degree of ovand undefreporting due to erroneous responses, both intentional and
unintentional, may be particularly relevant to a survey item like this, where the respondenhatde
particularly clear as to what osteoporosis is. Knowing the number of people with diagnosed osteoporosis
will, unfortunately, underestimate the exact burden of the disease as many cases do not come to clinical
attention or are not diagnosed until aaicture occurgWHO, 2003)

Table D1: Percentage of @oplediagnosedwith osteoporosis from the New Zealaiheéalth survey 2002/3 byage andgender

Age Female| Male
50-54 3.5% 1.0%
55-59 4.9% 2.0%
60-64 8.5% 1.0%
65-69 7.8% 1.4%
70-74 15.7% 0.7%
7579 14.6% 2.6%
80-84 20.7% | 3.5%
85-89 17.3% | 5.2%
90+ 13.6% *
*N=0




Appendix E:Unit prices and method for determining health services usage and cost

associated with osteoporosis

ITEM UNITS UNIT PRICE NOTES/SOURCE
DexaScan Two scans | $258 Facmc radiologwww.pacificradology.co.nz
Hospitalisation
Hip Eragturg; Probability of receiving 100% 2
hospitalisation
Hospitalisatiore Hin Fracturec Acute Auckland District Health Board Decisior
P e Hip S Total stay $14,557 Support Unit, based on the average dai
phase ) :
cost of reating a hip fracturé
Hospitalisationg Hip Fractureg Auckland District Health Board Decisior
Rehabilitation Total stay $12,062 Support Unit*
Hospitalisation Hip Fracture 20% Auckland District Health Bod Decision
Percentage of receiving rehabilitation ° Support Unitand expert review
Hospitalisationg Hip Fractureg Auckland District Health Board Decisior
Outpatient visits Perperson | $955 Support Unif
Hospitalisationg Hip Fractureg Aucklard District Health Board Decision
o ) - 50% )
Percentage receiving outpatient visits Support Unif
Vert(_apral Fract_urc_{ Pr_obablllty of 8% (Finnern & Sykes, 2003)
receiving hospitalisation
Hospitalisatior, Vertebralfracture Per stay $11,571 8
Hospitalisatior, Vertebral Fractureg 9
Outpatient visits Per person | $637
Average cost of treatmerg Other Per person | $2,191 Average across NZ DRG cost wei@‘hts
fractures
Perc_entage of vertebral fractures _ 22% (Dolan & Torgerson, 1998)
receiving treatment outside of hospital
Average costf treatment¢ vertebral 12
fractures treated outside hospital Per person | $2,191
Percentage of other fractures receiving 11
. . 70%
treatment outside hospital
Place of living before and after fracture
Percentage in residential care or privat 0 .
hospitalafter suffering a hip fracture 61% (Burge, King, Balda, & Worley, 2003)
Percentage in community care after 39% Residual number not in residential facili
suffering a hip fracture or dead (1-0.61)
Percentage living in residential facility 5306 (Schwenkglenks, Lippuner, Hauselman
private hospital prior to hip freture & Szucs, 2005}
Percentage living in community prior tg Residual number not in residential facili
. 47%
hip fracture (1-.53)
Percentage in residential care after
being hospitalised with a vertebral 42% Burge, King, Balda, and Worley (2003)
fracture
Pe.rcentage. “V.mg n F:ommunlty after Residual number not in residential facili
being hospitalised with a vertebral 58%
(1-.42)
fracture
Percentage living in residential facility ¢
private hospital prior to being 38%

hospitalised with a vertebral fragte



http://www.pacificradiology.co.nz/

Place of living before and after fracture (continued)

Percentage living in community prior tg

Residual number not in residential facili

being hospitalised with a vertebral 62%
(1-.38)
fracture
Mortality from Osteoporotic fractures
Excesf morta_llty within one year of 12% (Norton d al., 1995)
suffering a hip fracture
Excess morality within one year of 15
. ) 2.25%
suffering with a vertebral fracture
Health Services for those living in the community
) Per person in| $1381 .47
Hip Fracture; Cost of care community (Pasco et al., 2008nd NZ price$
Per person in .
Vertebral Fracture Cost of care community $646 (Pasco et al., 2008)nd NZ prices
Per person in .
Other Fracture; Cost of care community $293 (Pasco et al., 200%8)nd NZ prices
Residential stay
Average stay for those discharged to (Lane, 1996¢iting the(Norton et al,
. . - Days 211
residential facility 1995)
Residential facility: Cost per d
T Levell ostperday| ¢go HealthPAC data and contractual price
1 Level2 $85 paid by the DHBs
1 Level3 $90
1 Level4 $95
Additional cost for residential stay $95 Peopl_e with h'p or vertebral fractures
. requiring residential care are assumed
New admissions ) )
be high needs patient
Additional cost for residential stay Additional $15 Difference betveen high and low units
Already in residential care cost per day ($95- $80)
Treatment and management
Pharmaceuticts Data supplied by NZHIS for 2006. Thes
1 Alendronate sodium medications were seen as being used
i Etidronate disodium primarily or solely for the treatment and
9 Vitamin A with vitamins D and C management of osteoporosis.
37.5% of Based on ratio of prescription to nen
Over the counter medications prescription | prescription medications as listed in
medications| Access Economics (2001).
General practitioner visits Per year 2 visits Assumes 2 visits per year for the purpo

of managing and treating osteopmsis

QALY estimation

Utility losses from various types of
fractures

18 Summarized ifEddy et al., 1998)

Life years lost

19

Lost QALYs due to fractures

Calculated by multiplying the number of
fractures x the number of life years lost
per fracture. Note that because the lost
years refer onlyd major of series
fractures, the estimation for the
vertebral fractures was based only the
8% who were hospitalized.




! Personal communication with Professor laridRaiggests that two scans are needed to confirm a
diagnosis of Osteoporosis. The pri@r pcan is estimated at $129 (NZ$2006).

2 Because of the severity of hip fractures, it is assumed that all events in New Zealand result in a
hospitalisation visit. This is consistent with the assumption made in all previous studies.

3 Communication wh the Auckland District Health Board Decision Support Unit indicated that the average
length of stay after a hip fracture was 11 days and the total cost was $14,557. This translated to an
average daily cost of $1323.

Included in the cost of services was:
1 Emergency Department treatment,
Surgery
Prosthesis cost
Ward stay
Laboratory services
Radiology
Medications and
Overheads

E RN

The price did not include the cost of a D&@an, rehabilitation or outpatient visits.

Data from the National Minimum datase2{05) suggested that the average length of stay across all of NZ
was 13.9 days in hospital. Multiplying the average daily cost of $1323 by 13.9 days gives the total expecte
cost of hip fracture of $18,395. To this was added the cost of diagnosing osteipweia a DexaScan, for a
total of $18,643.

“ ADHBestimates the 58% of the patients with hip fractures receive rehabilitation. However, it was
recognised that there is significarggional variation in the availability and funding of rehabilitation
senices across the countryVhileit is not possible to accurately estimate the number of days spent in
rehabilitation or the probability of receiving rehabilitation for New Zealand as a whealgert opinion
suggests that a national figure of 70% was mdeyi. This has been used as the estimate in the analysis.

® Data from ADHB suggests that for those people with a hip fractures who receive at least one outpatient
visit, the average number of visits per person is 2.4. The cost per visit is reporteds89B, making the
expected cost per person who receives at least one outpatient visit of $955.

® Data from ADHB suggests that 30% of those with hip fractures receive at least one outpatient visit.
However, it was again recognised that there is sigmiticegional variation in the availability and funding
of outpatient services, and regional variation in the percentage of people showing up for appointments.
Expert opinion suggested that 50% more accurately reflected the likely national average.

" Previous studies (e.g(Finnern & Sykes, 2008hd (Dolan & Torgerson, 1998uggest that the rate of
hospitalisation for people with a vertebral fracture is 8%.



8 Data from the National Minimum Dataset (2005) suggests an average length of 4thy3 days

following a fracture of the vertebra. Previous studies suggest that vertiedctures that result in
hospitalisations are 63% of the cost of hip fractures (acute event as there is no rehabilitation associated
with vertebralfractures). Thisfanslates to an expected cost of hospitalisation of $11,751 (or $1040 per
day). Note that this is consistent with previous studies (€fnnern & Sykes, 2008hd (Dolan &

Torgerson, 1998)here the costs have been reported for vertebraldares that are and are not
accompanied by neurological damage. That Dolan and Torgerson (1998) their estimate on a study in the
UK in which it is reported that 30% of those with vertebral fractures receive medical attention but only 8%
are hospitalised, wh the cost per vertebral fracture (averaged across both hospitalised and non
hospitalised) being £630 (£1995). This is comparable to the estimated cost per vertebral fracture assumet
here and the cost estimate per hospitalisation in NZ ($11,571) tim&s(aberage cost of $2982).

® No information was available on the number of outpatient visits or the probability of attending
outpatient for patients with a vertebrdracture. It is assumed that the cost is 63% of the cost of hip
fractures (as pe(Finnern & Sykes, 2008hd that the probability ofe@ceiving outpatient support isB%
(as per hip fractures)

9 Given the number of other types of fractures that can result from osteoporosis, previous studies have
tended tosimply report an estimated cost of treating all other fractures, including:

1 Lower limb: AU$6221 if it requires hospitalisation, AU$342 if no hospitalisgRiamdell et al.,

1995)

1 Upper limb: AU$3057 if iequires hospitalisation, AU$576 if it does no hospitalisa(Randell et
al., 1995)
$3150 for a tibia/fibula fracture requiring hospitalisatificane, 1996)
$2667 for a humerus fracture requiring hospitalisat{®ane, 1996)
£1200 for all fractures other than verteddrand hip(Dolan & Torgrson, 1998)
$1,795 from NZ DRGs

=A =4 -8 -9

Data from the Auckland District Health Board suggests an average hospital stay of 3.3 days following a
fracture of the tibia or fibula, suggesting an average cost of $3,432 per event.

Estimating the cost of treating bér types of fractures means considering the wide range of fractures as
well as the fractures that are not treated in hospital. Given these complications, the current report uses an
average of the NZ DRG cost weight reimbursements for various typestofésare shown below. This
results in an average cost of $2,191 per fracture.

ICD10 code DIRler DR(.B cost Cost
code weight
Fracture of shaft of ulna S52.2 I74C 0.414349| $1,305.61
Fracture of shaft of radius S52.3 1197 1.069874| $3,371.17
Fracture ofshafts of both ulna and radius | S52.4 174C 0.414349| $1,305.61
Fracture of lower end of radius S52.5 174C 0.414349| $1,305.61
Multiple fractures of forearm S52.7 1197 1.069874| $3,371.17
Fracture of other parts of forearm S52.8 1197 1.069874| $3,371.17
Fracure of forearm, part unspecified S52.9 174C 0.414349| $1,305.61
Average Cost $2,190.85




“There are a number of vertebral fractures that are likely treated in the community asDreddin and
Torgerson (1998uggest that 30% of those with vertelh fractures will receive treatment, with 8% of
those requiring hospitalization but the remaining 22% being treated outside of the hospiteee is little
information on the percentage of people with osteoporotic fractures other than vertebral and/np
receive treatmentSome fractures (such has those of the forearm) are likely to be treated, while others
(such as fractures of the rib) are more likely to be misdiagnosed areated. Expert opinion
acknowledges the uncertainty but estimates thalZg@vould receive some medical care.

12No information is available on the specific cost of treating vertebral fractures outside of a hospital
setting. Because vertebral fractures are likely to be misdiagnosed, it is likely that people with fractures
might receive a number of treatments that are inappropriate before the condition either deteriorates to
the point where it is diagnosed (or they are placed in a residential home) or improves. Given the lack of
certain, the report assumes the cost of treatingteide of the hospital is assumed to be comparable to the
cost of treating other types of fractures.

13 This estimate is also consistent with data from a 1995 stildyton et al., 1995lpoking at hip fractures
incidence in Auckland. Their results suggest that 64% went to a private hospital or long term facility after
being released.

Discharge location

Home 21.10%
Rest home 39.70%
Private hospital 24.10%
Death or unknown 12.10%

The results also suggest that 12.1% died within a two years post hip fracture.

4 The results fronBchwenkglenks et €chwenkglenks, Lippuner, Hauselmann, & Szucs, B&@aY
that 8% of hip fractures result in first time admissions to a long term residential facility. This result is
consistent with findings ofKanis, Brazier, Stevenson, Calvert, & Lloyd Jones, 20@2) report the
percentage of first time admissions as:

% hip fractures that result in firstilme admission to rest home

Age Percentage
60-69 4.00%
70-79 4.00%
80-89 12.00%
90+ 17.00%

15 (Kanis, Oden, Johnell, De Laet, & Jonsson, 2804yt the rate of mortality after vertebral fractures for
the Swedish population.

18 ittle information is available on the number of first timenaidsions for residential care resulting from a
vertebral fracture. For the purposes of this report, the rate is assumed #har %2 the rate of hip
fractures.



" The cost of care for those receiving services in the community was estimated using lifeseegces

usage after fractures fror(Pasco et al., 2008)nd the following unit prices from NZ:

Cost Units Unit Cost | Source
General practitioner Per consultation| $37.40 RNZCGP report 2006
NZDHB Sr Med & Dent Officers ME(
Medical specialist Per consultation| $54.93 (step 7) &AMS Salary Survey
District Nurse Per visit $25.89 NZNO MECA (step 5 RN)
Mr Warwick Jones, PSA, Allied Heal
Occupational Therapisi Per visit $27.23 MECA 2006, terms of settlement
Mr Warwick Jones, PSA, Allied Heal
Physiotherapist Per visit $27.23 MECA 2006, terms of settlement
Home help Per hour $18.87 | HealthPAC average cost for April 20
Meals on Wheels Per meal $12 Sheryl's Mealmaker, NZ.

Applying unit prices from New Zealand results in the following cost of community service for each of the

types of fractures

per
Community care hour/visit Hip units (days) | Hip probability | Hip expected cost
Home help $18.87 52 44.90% $440.58
Meals on wheels $12.00 4.3 16.30% $8.41
District nursing $51.78 19.5 22.40% $226.18
Family doctor $37.40 4 46.00% $68.82
Orthopaedicspecialist $109.86 3 74.00% $243.89
Physiotherapist $54.46 12 49.00% $320.22
Occupational therapist $54.46 2 66.73% $72.68
Total cost $1,380.77

per Vertebral units | Vertebral Vertebrd expected
Community care hour/visit (days) probability cost
Home help $18.87 52 23.30% $228.63
Meals on wheels $12.00 8.7 8.90% $9.29
District nursing $51.78 52 10.00% $269.26
Family doctor $37.40 3 50.00% $56.10
Orthopaedicspecialist $109.86 2 14.40% $31.64
Physiotherapist $54.46 6 15.60% $50.97
Occupational therapist] $54.46 * * *
Total cost $645.89

per Other units Other expected
Community care hour/visit (days) Other probability cost
Home help $18.87 6 15.80% $17.89
Meals on wheels $12.00 5 4.20% $2.52
District nursing $51.78 6 5.30% $16.47
Family doctor $37.40 2 72.60% $54.30
Orthopaedicspecialist $109.86 2 45.30% $99.53
Physiotherapist $54.46 5 37.60% $102.38
Occupational therapist $54.46 * * *
Total cost $293.10







