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ABSTRACT.
Osteoporosis is known as the silesgase as it is often not diagnosed

until an individual presents with a low impact fia@. Many people of all ages
appear to be unaware of the risk factors and pterebehaviours. Adolescence

is a period of significant growth and change. Wising this time that the majority
of bone mass is accumulated. Education to increaseeness of risk factors and
preventive behaviours is identified as being panama helping to prevent the
onset of this disease later in life. Studies retiea adolescent diets are frequently
lacking in calcium intake and levels of physicdiity are lower than is
recommended. These are two lifestyle factors thathelp to improve bone
density. Education on these factors can contribiggeificantly to reducing the

risk of developing osteoporosis.

Results: The review indicates thatéhame poor levels of knowledge
regarding osteoporosis among the adolescent pogulgitoup. There are a small
number of studies that include the older adolesitetite assessment of
knowledge and even fewer studies that solely farig on adolescents. Some
studies include assessment of health beliefs ahauvomurs and in most cases an
educational intervention has not lead to signifiacdranges in these. In New
Zealand, there have been no studies that exanmenguisstion of osteoporosis
knowledge among adolescents. Only one study thatoased in New Zealand
was found that looked at the question of osteopetowwledge and this was in a
group older than adolescents.

There are only a limited number afieational programmes available for
the adolescent group. Most of these have beenameloverseas. An evaluation
of internet resources has demonstrated that thhesoanecessarily suitable in the
reading level and the level of information provid&dme resources are available
in New Zealand although there appears to be litttbe literature that supports

the use of these.



INTRODUCTION.

“Osteoporosis: A Paediatric Disease with Geriat@onsequences” (Hightower,
2000, p.59)

This study seeks to explore the significance cdé@gbrosis as a public health

problem both internationally and nationally. A cawpensive background is

provided for the reader to facilitate a better ustdnding of the disease and why

the period of adolescence is of significance tol@mgnt health promotion

strategies for future disease prevention.

The systematic review then seeks to investigateaispects of osteoporosis
education:
1) The current state of adolescent knowledge regambiepporosis
2) The range of osteoporosis prevention strategieth&adolescent
population group.
This review will explore these aspects of osteop@reducation at the national
(within New Zealand) and international level.

SEARCH STRATEGIES.
A comprehensive literature search was undertakender to construct this
systematic review. Many academic databases werelsshfor material, as well
as specific websites and other sources. Seardbgta included the use of key
words/phrases, names of instruments discussedtOiRa of the review, and
authors’ names. Below is a summary of all sourcesiu
Databases:

-  MEDLINE

- CINAHL

- Proquest

- Ebscohost

- GOOGLE Scholar

- Web of Knowledge

- Science Direct

- PubMed

Key words/phrases used for searches within eactbdsg:




- osteoporosis prevention education
- adolescents

- anorexia nervosa

- osteoporosis

- Health Belief Model

- Health Belief Model and osteoporosis
- Nutrition and adolescents

- Osteoporosis in New Zealand

- osteoporosis prevention

- Milk in Schools programme

- Bone density

- Orem’s Self Care Theory

Instrument names:

- -Facts On Osteoporosis Quiz

- Osteoporosis Preventing Behaviours Survey

- Osteoporosis Health Belief Scale

- Osteoporosis Knowledge Test

- Osteoporosis Self-Efficacy Scale

- Healthy Bones Knowledge Questionnaire

- Multiple Osteoporosis Prevention Survey

- Calcium Quiz

- Cooper Institute Physical Activity Questionnaire
- Osteoporosis Risk Factor Questionnaire

- Physical Activity Questionnaire for Older Children
- Teenager’s Nutrition Questionnaire

- The Smoking Behaviour Questionnaire



Psychometric Tools:

- Cronbach’s alpha
- KR2- formula
- Pearson Product-moment correlation coefficient
Authors names
- -Goulding, A
- Gibbons, M
- Faulkner,R
- Sedlak,C
- Bachrach,L
Websites:

- www.nof.org
- www.nichid.nih.gov

- Www.jama.com

- www.who.int
- www.betterbones.com

- www.cdc.gov
- www.educationforhealth.net

- www.niams.nih.gov

- www.nhc.qgovt.nz

- WWW.OI"[hOﬂUI’SG.OI'g

- www.biomedcentral.com

- www.iofbonehealth.org

- Www.acc.co.nz

- www.bones.org.nz

Other sources:
- Conference proceedings
- National Association of Orthopaedic Nurses (NAON}&dporosis

Special Interest Group.
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BACKGROUND.

Definition of osteoporosis.

Osteoporosis, like many diseases, fgenaral definition as well as
more specific definitions by specialists in thddidn a general sense
osteoporosis is defined as a disorder charactebgathnormal loss of bone
density (Anderson, Anderson & Glanz, 1998). The M/btealth
Organisation (WHO) defines it as a “systemic sk#ldisease characterised
by low bone density and microarchitectural detation of bone tissue with
a consequent increase in bone fragility”( World lte®rganisation,
2003a,p.139) . The WHO breaks the definition oeopbrosis down even
further to a bone density value that has been dgrpen by specialist
clinicians in the field. Bone density is measursthg dual energy x-ray
absorptiometry (DEXA) which assigns a score knowia &-score (Gordon,
Bachrach, Carpenter, Karsentry & Rauch, 2004). Nbbone density has a
T-score that lies between +1 and —1 standard demi&dr young adults.
Osteoporosis has a statistical value that is {aldard deviations below the
standardised mean value for young adults (Schd#,;2Verner, 2005). To
avoid confusion osteopenia is considered to hal«seore that is between -
1 and -2.5 standard deviations below that stanseddinean value for young
adults (Schoen, 2001). Osteopenia is a conditidassfthan normal

mineralised bone.

Pathophysiology of bone development.

Bone is a living, dynamic tissue thatamstantly changing, growing
and repairing itself. Skeletogenesis is the protassigh which bone is laid
down, eventually forming a mature skeleton (Dow&eyiegal, 2006). This
is done by the laying down of the osteoid matrixosjeoclasts, followed by
crystalline apatite being laid down.

Bone formation begins in the embryamythe second month of
pregnancy, developing, like other connective tisfwen mesenchyme
tissue (Anderson et al, 1998; Maher, Salmond &if&|2002).In the 8
week of uterine life limb buds develop. This iddated by cartilaginous
model of bone developing. From th& Week to the B month of uterine life



11

there is cartilage and bone development. The dpusat of a collagen
matrix and calcium deposition leads to immatureebdrine process of
cartilage being replaced by bone is known as errdocdhal bone formation
(Downey & Siegal, 2006). By thé"@nonth the medullary canal of long
bones is developed. Primary ossification centresapparent in the middle
of long bones betweeri"@&nd 18 weeks. (Schoen, 2001). When one is
born, one has what are termed secondary ossificaéntres, located in the
epiphyses of long bones. These centres appedrgtaie birth and ossify in
the late teenage years when skeletal maturityaished. The purpose of
these centres is to allow for continued bone graaftiér birth. During
growth these areas, known as epiphyseal platestamaa constant
thickness. As adolescence ends and adulthood helgeesells in the plates
divide less often and the plates become thinnettl@nder until they are
entirely made up of bone (Marieb, 2004). It is veelcumented that bone
mass increases significantly during growth, andest@nce is seen as a key
time when growth occurs (Gordon et al., 2004). paeathyroid hormone
(PTH) is known to regulate calcium homeostasisigydasing the release of
calcium from bone and resorption of this from tienkys. It plays a
significant role in formation and maintenance oh®g¢Downey & Siegel,
2006). Another endocrine function is that of thegréid gland, which
synthesises a polypeptide hormone known as cainit@alcitionin has an
inhibitory action on osteoclasts, thus loweringuseicalcium levels
(Downey & Siegel, 2006).0ther hormones that infeeebone growth and
density include glucocorticoids, thyroid hormonts/(oxine and tri-
iodothyronine) and oestrogens.

Maximum bone density is said to beiaéd by the age of 30 years
(Schrader, Blue & Horner, 2005; Thomas, 2005).ahld Siktberg (2001)
state that maximum bone density is attained bygeeof 20 years, but the
majority concur with 30 years, or simply state ‘égrly adulthood” without
clarifying what that might mean (Portsmouth, Hesder Graham, Price,
Cole & Allen, 1994). Between 40% and 60% of peakédmass is
accumulated through the adolescent years (Gold#)8)2Peak bone mass
is considered a determinant of bone mass latéfeinlt is believed that an

increase in the peak bone mass at the period tdtakenaturity is directly
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related to a decreased risk of osteoporosis refedetures (Ali & Siktberg,
2001; Gordon et al., 2004PDnce peak bone mass has been achieved, there
is a 1-2 % decline in bone mass each year untibpaumse. At this time,
bone mineral density levels decrease rapidly dueviamestrogen levels
(Golden, 2003). It has been estimated that womss U to 40% of their
total bone mass after menopause (Anderson, Chaoirdk, S2005).
Oestrogen plays a significant role in minimisingedoss in women. This
hormone works to protect the bones in three ways:

1) By suppressing osteoclastic activity and increa#iiegnumber of

vitamin D receptors on osteoblasts.

2) Promoting renal reabsorption of calcium.

3) Helping to promote the intestinal absorption otaah.
There is research to indicate that oestrogen presmmtteoblastic activity,
increasing the growth of new bone and causinghyeid gland to produce
calcitonin, providing even more protection at dudal level. The absence of
oestrogen caused by the cessation of ovarian amatiers skeletal
homeostasis. This leads to a net loss of bone tyangpostmenopausal
women (Mabher et al., 2002).

According to Terrio and Auld (2002)ethk is an aspect of
osteoporosis that is encouraging in that the deseasrgely preventable by
optimising peak bone mass in the younger yearstaiaing bone mass
throughout adulthood and minimising bone loss @ltter adult years.
These authors state that adequate calcium intakevaight- bearing
physical activity have all been suggested to becsife strategies for
building, maintaining and slowing loss of bone m&ssncurrent with this
notion, Lau and Woo (1998) discuss studies thatatd low dietary
calcium intake and lack of load bearing activitg anportant risk factors in
the development of osteoporosis.
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Significance of the problem internationally.

Osteoporosis is becoming recognisedgswing global public
health problem (Sedlak, Doheny, Estok & Zellar, 208/inzenberg,
Oldenburg, Frendin, De Wit & Jones, 2006). It hasrebeen described as
reaching epidemic proportions (Ribeiro, Blakeley &ryea, 2000). In the
US alone 24-28 million Americans have osteoporagis 1.3 million
fractures being attributed to the disease. Thisweguto 21% of
postmenopausal women having the disease and l6@tghessociated
fractures (Taggart & Connor, 1995; Ribeiro et2000; Ali & Siktberg,
2001; Chan & Ko, 2006).

Recently osteoporosis has become a rhajth problem in Asia. In
Hong Kong this disease is among the top five caomtthat cause
disability. More significantly, the mortality rafer fractures of the hip is
estimated at 20%, while up to 70% of sufferers iamparmanently disabled
(Chan & Ko, 2006). These figures are consisterit @éta from the US
where again the mortality is 20% and one third ikecaursing home care in
the first year after injury (Parsons, Faulkner &Kweide, 2004).
According to the International Osteoporosis FouiotatlOF) (IOF, 2007)
the incidence of hip fractures has increased by%2Q@¥er the last 20 years.
Mainland China records a 300% increase over the8agears. Chan and
Ko (2006) report that the risk of women sufferimgasteoporosis-related
fracture is higher that the combined risk of breestiometrial and ovarian
cancer, which demonstrates the significance optbblem. This is
corroborated by Anderson and Chad (2005) who a#ge that although
either gender can be affected, over 80% of ostesmsufferers are
women.

Using the criteria determined by the WHGs estimated that 13-
18% of women worldwide aged 50 and over have ostegs. If this
prevalence of osteoporosis is confined to womenm theeage of 80 years of
age, the value increases to 70 % (Werner, 2003)VHO technical report
(2003a) indicates that osteoporosis is three tima&® common in women,
partly due to women having a lower peak bone nfass men as well as due
to hormonal changes at menopause. Women alsoolinget than men,

therefore have further reductions in bone mass.
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According to WHO (2003a), the most @asi osteoporotic fracture is
that of the hip. A 1990 WHO report estimated th&t1L7 million hip
fractures occur world wide (WHO, 2003a). By 202&s humber is
expected to increase significantly to almost 3iomll possibly higher. When
one considers that in 1965 the estimated numblkeipdfactures was
500,000, the notion that osteoporosis has reaghidéraic proportions is
more easily understood. With the previously mergt0% mortality rate
for fractures of the hip, this is significant. Wittthe European Union alone
it is estimated that age related fractures wilt@ase by up to 300% over the
next 50 years, with hip fractures increasing by%3&ompston,
Papapoulos & Blanchard, 1998).

The IOF also reports a significantlgher rate of hip fractures
among men in some Asian countries. In India th&lamce of osteoporosis
in men is estimated to be 1 out of 8 males andhitidence of hip fracture is
1 woman to 1 man. The peak age at which osteooneanifests is 70-80
years in most Western countries, however, in litchi@anifests among those
younger, 50-60 years of age. Shatrugna, Kulkaram#&r, Rani and
Balakrishna (2005) undertook a study of the nainil status of Indian
women from low-income groups. The study indicateat this group of
people consumed a diet that was low in calciumadsal contained
insufficient protein and calories. Hospital studiegealed that these women
experienced osteoporotic fractures goanger age than their Western
counterparts. An earlier article by Gupta (1996)dthesized that there is a
deficiency of calcium in the diet beginning earlife and also
malabsorption of the calcium due to a deficiencyibémin D. Arya,
Bhambri, Godbol and Mithal (2003) suggest that Mita D deficiency in
India is related to inadequate exposure to sunbgldtthe skin pigmentation
of the Indian people. The suggestion that skin igtation is related to
Vitamin D absorption is also discussed by Toon (2005) wheeesaggests
that African Americans have a much lower serum itaD compared to
Caucasians as a result of their skin pigmentation.

It is apparent that osteoporosis is a significatérnational public
health issue, with numerous studies providing ewtdelo support this and

predicting the significance of this in the future.
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Significance of the problem in New Zealand.

According to the IOF, in New Zealandteoporosis causes 15,000
fractures each year with approximately one thirthete being hip fractures.
Non Maori women in New Zealand (mostly Caucasiavyehfracture rates
similar to those of North American and European womAccording to
Lane (1996), hip fractures are significantly lowaenong Maori women,
possibly because of genetic differences betweerriMad non Maori
populations however, this has not been fully exgdoA study in Malta
confirms a genetic link in osteoporosis in two Mak families so a genetic
link is not an unlikely hypothesis (Vidal, Galeajrigat & Anastasi, 2007).
The study revealed that both males and females affreted. Whether the
genetic link is limited to the population of Malta can be found in other
ethnic groups does not appear to be discussedxt#@&ngsve search has not
revealed any research that confirms a genetidtirdther population
groups, but this does not mean a link does not.exis

Osteoporosis is believed to affect oveéxosfi women andearly 30%
of men with 40% of white women suffering an ostenfio fracture as they
age. With our aging population it is likely thaetk will be an increase in
the impact of these fractures (Gilchrist, 2006)cdpean research suggests
that one in five patients will not survive moreheyear following hip
fracture. This is usually related to the onsettbko health conditions that
are triggered by the trauma and resultant immetskiused by fractures.
Forty percent of patients who sustain a hip frachave been reported as no
longer able to live independently within a yearmgiéiry (Lane, 1996). This
is consistent with other developed nations (Pardéaitner & Krumweide,
2004).

Lane (1996) indicates that there have lbeestudies in New Zealand
that have investigated the prevalence and incideheertebral fractures.
Since 1996 there has been no published literatlegant to the New
Zealand setting. Lane’s (1996) work has been ¢itedore recent
publications, but appears to be only in the conbéxiverseas studies and
observations. A review of literature at an intelorzédl level indicates that

the incidence of osteoporosis related vertebraldiras is hard to determine
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as many of these fractures are asymptomatic anadoaterought to clinical
attention. Osteoporosis New Zealand released atrgp@ctober 2007 on
The Burden of Osteoporosis in New Zealand: 20070208is report
indicates that about 80,000 New Zealanders wifliesw#n osteoporosis
related fracture this year (2007) and approximai&B6 will be female. This
is estimated to be 2% of the overall population,ib@approximately 15% of
the population over the age of 65. This equatesftacture every six
minutes and it is anticipated that by 2020, if im&ntions are not instituted,
this will increase to 120,000 people and a fracawery 4 Y2 minutes. An
interesting concept discussed in this report iss/eéblife affected. It is
estimated that in New Zealand the cost is 12,0@0syef life with over half
of these being due to premature death. The repakesmthe claim that more
lives are lost in New Zealand due to osteopordeis to other diseases such

as Parkinson’s disease, HIV/AIDS, rheumatoid atithdr cervical cancer.

Risk factors of osteoporosis.

There are several controllable and utrotiable risk factors which
increase the predisposition to osteoporosis. Tleentrollable factors
include gender, family history, ethnicity and raadyancing age,
postmenopausal status and small boned body buldrdhmental risk
factors (controllable) include sedentary lifestylgigarette smoking, alcohol
abuse, and poor nutrition including eating disosgdiaw calcium intake,
caffeine consumption and replacing milk with noirygldrinks such as fizzy
drinks. Excessive consumption of carbonated anféioated drinks is
believed to impair calcium absorption and increestss through the
kidneys. (Ali & Siktberg, 2001; Lytle & Kubik, 2003
Many studies have indicated that changes in diétiéestyle can help delay
or prevent the onset of osteoporosis and that aegegight bearing exercise
throughout life increases bone mass (Taggart & ©nri995).

For the purpose of this review, the focus will becped on the environmental
factors contributing to osteoporosis, as thesefagirovide the basis for

osteoporosis prevention programmes.
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Weight- bearing activity and osteoporosis.

High correlations exist between mesuhss and skeletal mass in
those that exercise. Under conditions of disuseactivity, skeletal and
muscle tissues atrophy. The mechanism during esesticat improves bone
density is the stress of using the body duringreopdeof exercise, which
stimulates osteogenesis to maintain and possibhgase bone mineral
density. Activity, therefore, regulates the minatahsity within the skeleton
(Smith, 2005).

Based on biomechanical principles, b@sponds to forces in
nature, including gravity, ground reaction and nieisontraction. An
internal resistance develops whenever a forceaat i® applied to bone,
known as stress. Stress can be defined in thres:way

1) Tensilewhen two forces act along a straight line in opigosi
directions.
2) Compressionwhen two forces act along a straight line in theesa
direction.
3) Shearwhen two forces act parallel to each other, ndhésame
line.
Wolff's Law, developed in 1892, describes thetielzgship between
mechanical stresses and bone structure. This ktessthat bone adapts
during its growth to the functional forces actingpu it. Under these
principles, bone resorption has been shown to exdeposition as seen in
prolonged immobilisation ( Downey & Siegal, 200Bgspite it being
known that mechanical forces exert influence onebstnucture and
development, the exact mechanisms by which mechldioicces this occurs
not known.

Jenkins and Jones (1996) report that 8% of daily activity
amounts to weight bearing activity. A study by Ldioyetit, Hung-Mo &
Beck (2004) indicates a correlation between loatihg exercise and young
adult bone mass and strength. This same studstalid that there is little
evidence to indicate how much exercise is neededhaeve optimal bone
strength. Terrio and Auld (2002) claim that thougany women were
engaged in physical activity between 4.5 and 6 hiper day, much of this

activity was standing and walking while completimmusehold tasks. These
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authors cite articles that have found positive ltsswith high intensity
weight-bearing exercise and minimal effects of lotensity exercise on
bone density.

The WHO Health and Development ThioBfpysical Activity and
Sport document (2003b) indicates that physicavagtis beneficial in
reducing osteoporosis and helps to build and maithi@althy bones. This
document also states that physical exercise heg&pt or control risky
behaviours such as smoking, alcohol or other sabstabuse which can
also impact on bone health. Naturally, physicélig does not just
influence bone health, it has an impact on cardioutar disease, Type 2
diabetes mellitus, hypertension and obesity. Adogrtb WHO (2003b),
overall physical inactivity is estimated to cause rhillion deaths globally.
These deaths are mostly from cancer, diabetes eant disease rather than
osteoporosis, but the presence of these diseaséspact on bone health.
WHO also report the alarming global trend of phgkinactivity. It is
reported that 60% of adults do not involve themsgiwn sufficient levels of
physical activity that result in health benefithyBical inactivity is reported
to be more common among women, older adults, thegotkd and
individuals from lower socio-economic groups. Désphis, it is concerning
that elevated body mass indexes are increasing@gmmg people and
middle-aged adults. Sedentary behaviours as disdusgshe WHO
document include watching television, using comptend use of
“passive” modes of transport (cars, buses, trangsnaotorcycles). Mark and
Link (1999) report that, in a review of studiedpkescent females
consistently participate less frequently in vig@@irengthening exercises.
A six year study by Bailey, McKay, Mirwald, Crock&rFaulkner (1999)
identifies the importance of weight-bearing phykaivity as a
determinant in the accrual of bone mineral. Fongxa, in this study, bone
mineral content was 7% and 11% higher for actiwskand girls
respectively, compared with inactive groups. Theknxy Downey and
Siegel (2006) indicates that high impact weightrimgpexercise and also
weight training exercise offers encouraging resulthe impact on bone

mineral density, even in post menopausal women.
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Calcium intake and osteoporosis.

Calcium is a key mineral within thedgolt is a vital component of
the teeth and bones. Calcium is also involvednaraber of physiological
and biochemical functions that are critical foeliSome of these functions
include muscle contraction, nerve transmissionnteaance of blood vessel
tone and activation of enzyme reactions and hornseneetions (Looker,
2003).

The requirement for dietary calciigmelated to the maintenance
of an optimal reserve. A certain amount must besgored for bone mass to
be maintained (Toon, 2005). If inadequate amountsigium are obtained
from the diet, not only is bone mass compromisetjrifluences also exist
on the development of other conditions such as higbd pressure and
certain types of cancer.

Calcium requirements vary accordingiféerent times and phases
of life. The need for calcium is highest in adokd#s, in pregnant women
and in the elderly (Toon, 2005). During growth,aaequate dietary supply
of calcium is needed for the acquisition of stramgl healthy bone.

Calcium balance deteriorates at menopause. Thiciguse there is a
decline in intestinal absorption and/or an increasginary excretion
(Ministry of Health, 2006).

The best food sources of bioavailaaleium are milk and dairy
products. Other calcium rich foods include shdilfjeysters, shrimp and
lobster) and dark green vegetables. Fortified femarces such as orange
juice and soy products are also available. Thesésfare not naturally high
in calcium.

The requirements of calcium vary betweeuantries, however for the
purpose of this report; discussion will focus oe fhint New
Zealand/Australia recommendation. A joint repoonfrthe Ministry of
Health in New Zealand and the Australian Governmeleiased in 2006
tables an Estimated Average Requirement (EAR) dsawe& Recommended
Daily Intake for all dietary nutrients. These aabled below. Only the
adolescent and preadolescent age groups have éleeted for discussion
in this review. The EAR is a daily nutrient levikéat is estimated to meet the

requirements of half the healthy individuals inaatular life stage group
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and gender group. The RDI is derived from the BARIe and is an
average daily dietary intake that is sufficientieet the nutrient
requirements of nearly all healthy individuals ipaticular life stage and
gender group. “Nearly all” equates to 97-98%. Whbalculating individual
calcium requirements, the EAR can be used to exathia probability that
their usual intake is inadequate, while the RDI lbarused to indicate the
intake at which, or above which, there is a lowbatality of inadequacy.
The RDI values are more commonly known and useloiobly practitioners
and consumers (Ministry of Health, 2006).

Table 1. EAR and RDI for adolescent and preadolescent emgpg in New
Zealand and Australia for calcium (Ministry of Héal2006).

Age EAR mg/d RDI mg/d
Boys Girls Boys Girls
9-11 800 800 1,000 1,000
12-13 1,050 1,050 1,300 1,300
14-18 1,050 1,050 1,300 1,300

Evidence to support the agreed wlas arrived at by
information obtained from a systematic review, evice from at least one
randomised controlled trial, and evidence obtaiinech comparative studies
and from case studies (MOH, 2006).

There is evidence to suggest that Kealand children and
adolescents are not obtaining their recommendea#testof calcium. The
2002 Nutrition Child Nutrition survey revealed tH&.2% of males and
18.2% of females aged 5-14 years obtained insafftcamounts of calcium
in their diet. Results also indicated that childodained one third of their
calcium from milk (Ministry of Health, 2003). A sly in New Zealand by
Black and Williams (2002) showed that children taabid milk were
significantly shorter and had higher BMIs than tleatrol group. Other
comparisons revealed that the milk avoiders hadlsnizones, a
significantly lower total body bone area and a Ipote¢al body bone mineral

content. Another significant finding was that athjgroportion of the sample
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group had already experienced broken bones. Thiasted to an annual
incidence of 3.5 % fractures rather than the exqeett0%. These authors do
not make mention of the Milk in Schools programimat tvas instituted in
the majority of New Zealand schools beginning i84.9he students
attending the schools participating in this progreamwere issued milk each
lunch time. The scheme provided each pupil withif @f milk and ran for
30 years. Dr Muriel Bell, a nutritionist from theéa&@o Medical School was a
strong advocate for milk in schools and also adtestanilk for adults
especially in reducing the incidence of osteopatogiespite a thorough
search, the reasons as to why the programme waantiisued have been
unable to be uncovered, although it could be atteith to cost. However,
recently Fonterra (New Zealand’s largest dairy canyp has provided milk
for Project Energise, a two year project that hesnlrunning in the Waikato
area of New Zealand in low decile schools (Grah2®0,7). Whether this is
still being done has not been able to be determifled reduced intake of
calcium in New Zealand is consistent with studresiustralia where dietary
calcium intake is below the recommended daily iatgkbeling & Elsmna,
2005).

Vitamin D and osteoporosis.

Vitamin D exists in two forms. Vitamin D2, also kmp as calciferol or
ergocalciferol, is produced by ultraviolet irradget of ergosterol. It occurs
naturally in milk and fish-liver oils. Vitamin D&lso known as
cholecalciferol, is the predominant form of Vitanidnof animal origin. It is
found mostly in fish-liver oils, butter, brain aedg yolk. It is formed in the
skin, fur and feathers of animals exposed to shhlig

Vitamin D has a major role in calcium absorptidhalso influences calcium
homeostasis, as well as bone development and mamte (Toon, 2005).
Vitamin D preserves muscle strength and thus resdtieerisk of falls. It
works in the intestine to optimise calcium absanptias well as in the
kidneys to reabsorb calcium that would otherwisex®eted. Vitamin D
deficiency causes hypoparathyroidism and accekbtaiae loss. In children
this results in rickets (characterised by abnotoale formation) and in

adults, this becomes osteomalacia characteriseddss of calcification of
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the bony matrix (Toon, 2005; Smith, 2005; Andersbal., 1998).
Calcitriol is the active form of Vitamin D and warkvith the parathyroid
hormone to mobilise stem cells in bone marrow tmob@&e mature bone
cells.

One is produced by the action of girilon the skin and the other is
found in a limited range of foods. There is, hoarnsufficient Vitamin D
in food sources for the body to obtain enough fthendiet alone (Ministry
of Health, 2006). The status of Vitamin D in thelipas generally
maintained by exposure to sunlight, with dietargtdbutions usually seen
as additional.

The Ministry of Health (2006), Smi005) and Toon (2005) all
discuss the seasonal variations in Vitamin D upthkéng the winter
months and report on Vitamin D deficiencies whigisein some countries
that are devoid of sunlight during the winter seaddis is not limited to the
northern hemisphere countries. In the Geelongdpst®sis Study (Pasco,
Henry, Nicholson, Sanders, Kotowicz, 2001) a sealsegariation in Vitamin
D levels with a difference of 12nmol/L between suenand winter values
was demonstrated. In support of this findingatiamal survey in New
Zealand suggests that up to 31% of New Zealandremlaged 5-14 years
had blood tests that indicted a Vitamin D deficignéitamin D
concentrations were shown to be lower in winter lameer in Pacific Island
groups (Green, Skeaff, Taylor, Rockell & Whitin@d). Toon (2005) also
discusses reports of Vitamin D deficiencies amasgjtutionalise elderly
due to lack of exposure to sunlight. The reponmtftbhe Ministry of Health
(2006) suggests that the darker skin tones ofritiggénous people of
Australia and New Zealand affects Vitamin D uptakedoes the cultural
behaviours of some groups which require coveritgs €an impair the
uptake of Vitamin D.

Table 2 below displays the nutrient refexe values for the adolescent
and preadolescent groups for Vitamin D as recommhor Australia and
New Zealand. Values are expressed as adequatesntak. Adequate
intake is a value used when an EAR (and consequRtl) cannot be

determined. It is based on observed or experinigrdatermined
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approximations of nutrient intake by a group oflttgapeople that are

assumed to be adequate.

Table 2: Al values for the Vitamin D intakes in adolescant

preadolescent age groups in New Zealand and Aias{MOH, 2006).

Age Al
9-13 5.0 micrograms
14-18 5.0 micrograms

Body weight and osteoporosis.

Body weight is a factor consideredbéoimportant in the
development and maintenance of bone mineral deatdil ages. Smith
(2005) indicates that dieting and weight loss asoaiated with markedly
lower bone mineral density (BMD). Thin, otherwissalthy women have
been shown to have a lower bone density and Sodiiee at a greater rate
than heavier women. Weight loss in healthy womepeeially after the age
of fifty, has been found to be associated with dased bone mass and bone
loss (Coates, Fernstrom, Fernstrom, Shauer & Gpae,2004). These
authors also associated gastric bypass surgemddsid obesity with
increased bone resorption and a decrease in bosethrae to nine months
after surgery. Rourke, Brehm, Cassel and Sethu2@0B) found that weight
changes were strongly related to bone measurerhanges in the
adolescent population. This was a study of obesalfeadolescents pursing
a weight loss programme. In this study there wasancelation between
weight loss and BMD loss but those who did demanstweight loss also
showed a slower progression of bone developmenihwbmpared with the
norm for population of female adolescents of normilght. These authors

acknowledge that further research is requiredimdrea.

Socioeconomic impact of osteoporosis.
As with many chronic diseases, tleeesignificant costs involved
in the diagnosis and management of osteoporosis.igkspecially seen

when fractures develop and surgical interventiors@quired. Some of
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these are measurable, as in costs of treatmerdaaadespecially when an
acute episode occurs. Others, such as impact ahe€anpsychological
impacts on patients and lifestyle adjustmentsess tlearly measurable.
The overall cost of osteoporosis should be measarems of both direct
and indirect costs. Direct costs include hospitaits. Indirect costs are
associated with the patient’s loss of income buatalao include the impact
on careers and the household. Other associatesitbastare harder to
determine are the intangible costs. By definitioese costs are hard to
quantify in monetary units and are usually thosmofbidity associated
with osteoporaotic fractures. Osteoporosis creat@$oos costs in relation to
human suffering, loss of life, reduced productias/well as health care
dollars (Ribeiro et al., 2000). Up to 25% of patgeewith hip fractures die
within the first year. In those who survive beyangear, approximately
25% will require long-term institutional care (Bestacci, Lengachere &
Keller, 2002). Age affects the direct costs of nging osteoporosis related
fractures. The costs of hip fractures are twichigB in the elderly than in
younger patients (WHO, 2003). The estimated cosstdoporosis world-

wide is represented in Table 3 below.

Table 3. Estimated cost of osteoporosis (per annum.) (IOB72

Country Cost Source
Europe Euro 31.7 billion €21 billion) IOF
direct costs
Us $17.5 billion IOF
Mexico $ 36.5 million IOF
Hong Kong $17 million (cost of hip fracture IOF
Australia $7.4 billion (USD) of which $1.9 IOF
billion are direct)
New $135 million |OF
Zealand
Singapore $3.4 million (USD) inc fracture IOF
management
England & £942 million WHO(2003)
Wales

In New Zealand the Accidemn@pensation Commission
provides financial cover for the cost of fracturamagement. This also
includes some support services when a patientaased from acute care.
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Table 4 provides a breakdown of the costs. (Kmdtsonal communication

August 19, 2007). Prices are in New Zealand dallars

Table 4. Breakdown of possible costs of care in New Zeafan&lderly

patients with fractures. (July 2006-June 2007- joe 12 months in

brackets for comparison) These may not all be pstexsis related, this

information was not able to be obtained.

Payment type

New

Ongoing

Assessments

$603,000 (493,0(

)0)

$ 237,000 (191,000)

Death Benefits

$21,000 (21,000)

Hospital treatmen

$577,000 (507,00

0)

$961,000 (965,000)

Independence
allowance (lump
sums)

$20,000 (40,000)

$217,00 (228,000)

Medical treatment
(entitlement)

$16,000 (29,000)

$18,000 (31,000)

Medical treatment

$727,000 (708,000

$495,000 (488,000)

(fees)

Miscellaneous $2,000 (15,000) $15,000 (1,000)
Support for $15,179,000 $1,711,000
independence (15,073,000) (1,712,000)
Transport to $844,000 (908,000 $79,000 ($146,000)
treatment

Vocational rehab $35,000 ($22,000) $9,000 ($12,000)
Weekly $356,000 (268,000 $289,000 (335,000)

compensation

Total

$18359000

(1806300)

$4052000 (4130000)

The Osteoporosis New Zealand report (2007) indictte cost for

osteoporosis related fracture management was $300mwith the cost of

managing osteoporosis being approximately $1.®hillThe health sector
budget for 2006-7 was $10.6 billion (Hodgson, 2086)approximately

10% of this is being used for osteoporosis preventi

The adolescent age group.

Adolescence is defined as the peosiadevelopment between the

onset of puberty and adulthood, usually considervdzk between the ages of




26

11-20 years of age (Anderson et al., 1998). Thigestf life is marked by
not only dramatic biological changes, but also ificgnt cognitive and
sociocultural change (Lytle, 2002). Behaviours sastsmoking, alcohol
consumption and recreational drug use are oftéiaied during this period.
Lytle (2002) asserts that adolescence is a lifgestghere the health
behaviours of individuals are most vulnerable. Ehleshaviours carry with
them a potential threat of consequences, leaditigetdevelopment of adult-
onset chronic diseas&nother author describes adolescence as a period of
life that is both full of risk and opportunity (Bgar, 2003). While most take
the opportunities, the risks are very real inde&dolescence begins with
puberty, a period of rapid physical growth and sgxoaturity. In
physiological term this process is initiated by bypothalamus which starts
a cascade of hormonal events culminating in sexalirity. For most, this
period is a healthy time. However, while diseasay not attack teenagers,
their own actions do. Two identified hazards obladcence are eating
disorders and drug use.

Adolescence, as previously indidais a time of considerable
skeletal growth. With 40% to 60% of peak bone nitessg accumulated
during this time (Golden, 2000), optimum healtletsure this happens is of
great importance. This is corroborated by Lytle Kuathik (2003), who state
that bone growth during adolescence accounts fér dbbone mass
attainment, making adolescence a vital time foriméing physiological
potential for the mineralization of bone. Peak borass is considered an
important determinant of osteoporosis risk (Wangv@ord, Hudes, Van
Loan, Siemering & Bachrach, 2003).

The rapidly growing body requires fuethe form of additional
calories as well as additional vitamins and mirserBuring the growth
spurt, the need for calcium, iron and zinc ( atlfone and muscle
development) is about 50% greater than it was Bsyearlier (Berger,2003)
The declining consumption of milk, a good sourcealtium, is a trend
noted over several decades. A study by Gouldirad. €2004) reveals that
children who avoid drinking milk are at increasesk of fracture. Today’s

teenagers prefer carbonated and high-energy dowvdesmilk and these have
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little nutritional value and can promote weightrgéBerger, 2003; Goulding
et al., 2004).

The dietary habits of teenageveata preference to eat foods
high in salt, sugar, fat and preservatives anditacia dietary calcium and
iron (Berger, 2003)Lytle and Kubik (2003) continued to say that theas
been a dramatic rise in obesity among the youthidmare and an
associated increase in Type 2 diabetes mellitesnpting greater scrutiny
of the diet of our adolescent population. Poor boeath in adolescents
implies that we may not need to wait until middig defore seeing the
consequences of calcium poor and phosphorous etk @hd poor levels of
weight bearing activity.

Based on nutritional surveillanegadin the US, Lytle (2002)
indicates that many adolescents pursue a dietihigaturated fats, total fats
and soft drinks which increases the risk of cardsmular disease, cancer
and osteoporosis. The US, among other Western mesins experiencing
an obesity epidemic related to excessive energk@tiow levels of
physical activity and high levels of sedentary hatars. However on the
opposite side of the spectrum, some adolesceniallygemale are
suffering from disordered eating behaviours leadmgulimia and anorexia
nervosa. Reports of disordered eating and unsafgtless practices
among youth are on the increase (Lytle & Kubik, 200 here is speculation
that poor dietary habits impact on youths’ abitiylearn and negatively
affects school attendance. All these issues hightize importance of a
healthy diet during the adolescent period. Adoletce/ho have a higher
dietary consumption of calcium during the adolesgears have increased
bone mass in the arms, spine and total body (Agikkberg, 2001).

It is reported by Lytle and Kul§003) that while children are
naturally active, we find that during adolescenlggical activity often
diminishes considerably. Activity is replaced bgeetary activities such as
watching television, playing video games or usirgpaputer. This is
significant as weight bearing activity is considkes important determinant
in the development of bone density and strengtbyd,| et al., 2004).

Many psychologists feel that deveigpa healthy body image is

an integral part of becoming an adiBerger, 2003). Some teenagers
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exercise or diebbsessively in an attempt to look alluring and dinerA
teenager’s assessment of personal appearancenm#témportant
determinant of self esteem; therefore they arengiteoccupied with how
they appear in the eyes of others (Berger, 2003).
Eating Disorders.

Adolescence is a time when most eatisgrders have their onset.
In Western countries, eating disorders, anorexiaasa and bulimia nervosa
are the most common chronic illnesses in adoledeemles. It is estimated
that 1 out of every 200 females worldwide betwdenages of 15-19 years
will have anorexia nervosa. Larger numbers of asbaet females have
disordereckating but do not meet the criteria for anorexievoga. This
group may still be at risk of developing reduceddmass (Golden, 2003).
Anorexia nervosa is characterised by self starmatidividuals voluntarily
eat so little and exercise so much that they restt@hsed nutrient intake,
emaciation, organ failure and potentially deathc@ding to Berger (2003),
anorexia is a disease of social context, thahesctlture supports it. It was
virtually unknown prior to the 1950'’s.

Bulimia nervosa is more common amoogng females than
anorexia nervosa. This condition involves bingenggafollowed by purging
through vomiting or inducing diarrhoea by takingssige doses of
laxatives. Patients with anorexia nervosa are maisloed and severely
underweight, whereas patients with bulimia nenearganot generally
underweight (Vestergaard, Emborg, Stoving, Hageosdkilde &
Brixen,2003).

A number of theories are offeredcaghy either of these disorders
occur including parental conflict (usually with theother), a means of
relieving emotional distress and tension in thogh lew self-esteem and
cultural pressure to be “slim and trim” (BergerQ23).

Osteopenia is a frequent and sevamgtication of anorexia
nervosa. Optimising bone mass accrual during adete® is essential and
an episode of anorexia nervosa can interfere \Wwahprocess (Golden,
2003). More than 90% of young women with anoreX@davasa have reduced
bone mass (Golden, 2003; Smith, 2005). A young wowiao develops

anorexia nervosa during adolescence may never teagbotential bone
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mass. Even after recovery from the eating diso@®&roman still continues
to lose bone at the rate of 1-2% pear, and her bone mineral density levels
will reach the fracture threshold earlier. Therahgrefore, the risk of
developing premature osteoporosis many years ratewvery from the
eating disorder (Golden, 2003). Adolescents witbrexia nervosa have a
significantly lower bone mass compared with ageetmad and bone age-
matched controls. Two-thirds of adolescents withrexria nervosa in one
study of lumbar bone density had a density of 2&er than the normal
values for their age (Katzman, 2004). Changes melatensity occur very
early in the course of the disease; with half osthwho hadheir bone
density measured being diagnosed with anorexieosarfor less than one
year. Weight recovery has been shown to increasdeddody bone density.
However, despite this, lumbar spine bone densitares significantly
reduced and any subsequent weight loss was assbeiah further loss in

bone density.

Female Athlete Triad and Osteoporosis.

While not a common problem, Femalelétih Triad is a condition
that has serious implications for bone health. Hmedie triad is a cascading
event consisting of disordered eating, amenorrianelsosteoporosis (Smith,
2005). Although it can occur with any sport, itshoften appears in
activities that emphasise thinness and appeararteas gymnastics, ballet,
diving, distance running and cheerleading. Eatisgrders may arise from
pressure to achieve and maintain a particular baglght or shape. If the
disorder becomes advanced enough, reduced oestengts and decreased
calcium intake can lead to demineralisation of b(@mith, 2005). A study
in the US of college gymnasts showed that 62% dyga some form of
eating disorder. 26% of these vomited on a daigih@24% used diet pills,
12% fasted and 75% had been told by their coadtthibs weighed too
much (Donaldson, 2003). It is apparent then, thtihg disorders do impact
on bone health.
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Summary.

Osteoporosis has become recognised asbéepr with a significant
impact on the health of the world’s populationsia problem that is not
limited to Western countries, but has become aallisisue. As clearly
demonstrated in the literature, the key years @orebdevelopment are
during adolescence. During this period of developnggnificant health
behaviours can be challenged and threatened reguitdetrimental health
outcomes further on in life. The decisions andamsidecided upon by
adolescents will influence their lives in later geaThe adolescent group
need to be recognised as a significant target girothee management of
health related issues. It is clear that many hgatimotion strategies are
needed to address this age group if positive outscane expected later in

life.
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SYSTEMATIC REVIEW
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It has become evident that adolescence plays adkeyn the development
of peak bone mass. It is important, thereforeaftwlescents understand the
importance of developing bone mass. In order tekbgvstrategies, we first
must understand what knowledge levels are curramigng this age group
and also what material in available to assist with. Knowledge is required
so that behaviour changes are informed. It is askenges that improved
knowledge does not necessarily equate to improeaftthprevention
behaviours, but a lack of knowledge decreasesdhsilpility of this
happening.

SYSTEMATIC REVIEW.

This review is in two parts:

1) The current state of adolescent knowledge regamstepporosis.
2) The scope of osteoporosis prevention strategiethéadolescent

population group.

PART ONE.

The current state of adolescent kedgé regarding osteoporosis.
Objective: To establish the level of knowledge amadolescents regarding
osteoporosis.

Inclusion criteria:

When initiating the planning of thisi@w, the original inclusion
criteria were limited to studies that involved Haolescent age group only.
Unfortunately, few of these exist in the literatutevas prudent to expand
the review to include studies that assessed kngeledgroups that
included but were not limited to adolescents. Fewliss actually assessed
knowledge as an entity alone. Most studies alsoéed health beliefs and
health behaviours related to osteoporosis prevent@refore discussion
regarding these is included in this review as thieire of the studies does
not lend itself to separating out the knowledge ponent for examination.
Extensive searching has not revealed any studiadioles that assess or
refer to adolescent knowledge in New Zealand. Ounkteentre study by
Spencer (2006) includes participants from New Zwild his study has two

limitations for inclusion in this review. Firstl{he study is not inclusive of
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the adolescent group and secondly, it targetsqiaatits referred for DEXA
scanning. However, because of the New Zealand coempthis study has
been included. Another study by Von Hurst and Wl2a@a07) is a survey of
New Zealand women. Again, this does not includdesd@nts with the age
range being 20-49. As this study appears to benheNew Zealand
assessment of knowledge regarding osteoporosiasitilso been included in

this review.

Frameworks used

Apart from the Facts on Osteoporosis Quiz (FOOQjcwuses Orem’s
Self-care theory as its framework, the other stwidie based on the Health
Belief Model (HBM). (See Appendix 2).

Assessment of knowledge.

There are many tools available to asseg®pstosis knowledge. Other
tools also look at health preventing behaviour;efécacy and health
belief. Pyschometric instruments are used tor&dstbility of the tools.
Those instruments that have been validated have dssessed either using
the Kuder-Richardson formula (KR20) and/or Cronbaelpha. One study
uses the Pearson Product moment correlation tesagaédation.

KR 20 formula.

The KR20 formula was developed in 183d measure of internal
consistency reliability for measures with dichotara@hoices. A
dichotomous variable has only two values of categdiPolit and Hungler,
1999). Girden (2001) indicates that the KR 20 fdammaeasures the
reliability of a test whose items can be scorettray wrong. It also
measures the extent to which all participants ansgveach question
appropriately. According to Tucker (1949), the KRfarmula is often used
for quick estimates of reliability. Values can rarfgom 0.00 to 1.00. KR 20
values for the instruments used ranged from 0.6%90. The lower scores
for the Healthy Bones Knowledge Questionnaire (HBk believed to
result from the low level of knowledge about thpitan the group tested
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which resulted in a large number of incorrect reses. Both studies using
the HBKQ report the same level of internal consisye(0.69) (Brown &
Schoenly, 2004; Martin et al, 2004).

Cronbach’s Alpha

Cronbach’s alpha reflects the extenlhach there is agreement
among the responses of participants on a test wheréems are scaled or
weighted as in a Likert scale (Girden, 2001). Ceutiths alpha is based on
the KR20 formula. It is also referred to as coét alpha in the literature.
Cronbach’s alpha scores generally increase wheoaifielations between
items increase. The scores range from 0.00 to 0A@8ording to
Vehkalahti, Puntanen and Tarkkonen (2006), Cronbadpha
underestimates reliability and has been knownwe gbsurd, negative
estimates. Striener (2003) also indicates thatifieeof this tool and
interpretation can be subject to errors. Despite the tool is considered to
be the most widely applied estimator of reliabilityhe Cronbach’s alpha
scores for the tools used to assess osteoporasigdaige range from 0.52
to 0.90. The reason for one tool apparently hagihgyv score does not
appear to be given. The KR20 score was 0.72 argdffrGhe same

instrument.

Pearson Product-moment correlation coefficient

Correlation studies attempt to establish relatigpshetween two or more
variables. The Pearson Product-moment correlabefficient (PPMCC) is
a tool that measures the correlation between twiablasX andY measured
on the same object ( Girden, 2001). It is describe@olit and Hungler
(1999) as the most widely used correlation coedfiti The coefficient
describes the strength and positive or negativection of the relationship.
This can also been seen in the literature as P@anso

Table 5 below outlines the instruments used tosasseowledge. Other
instruments that assess health beliefs and belraviawe been included as
these have been used in conjunction with the kndydeassessment scales.
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Tableb5. Instruments used in osteoporosis knowledge studies.

Instrument

Author(s)

Purpose

Description

Demogr aphics

Psychometrics

Facts On Osteoporosis
Knowledge Quiz
(FOOQ).

Framework- Orem’s
Self-Care theory.

Ailinger, Lasus & Braum(2003

1998, revised in 2001.

1) Indication of known facts about
osteoporosis.

2) Recognition of preventive health
behaviours for osteoporosis.

3) Identification of major health behaviours
for osteoporosis.

28 point questionnaire
with True(T), False(F)
and don’t know(D)
options.

Used across
several age groups
and cultures. Both
sexes included in
studies.

KR-20=0.76.
Cronbach’s alpha

internal validity =
0.84.

Osteoporosis Preventing
Behaviors Survey
(OPBS) used in
conjunction with the
Osteoporosis Knowledgge
Test.

\1%4

Doheny & Sedlak (1995).

Three categories to examine
Activities/exercise.
Dietary intake.
Other risk factors (alcohol, smoking,
hormonal therapy, medications that affect
bone density.

45 item self report
descriptive survey.

Younger and older
women.
Both sexes.

Reported to have
content validity

and reliability not
recorded in articles
reviewed.

Osteoporosis Health
Belief Scale (OHBS).
Framework- Health

Belief Model (HBM).

Osteoporosis Knowledgge
Test (OKT).
Framework- HBM.

Osteoporosis Self-
Efficacy Scale (OSES).
Framework- HBM.

1%

Horan, Kim, Gendler, Froman

& Patel (1998).

To assess the beliefs related to exercise a
calcium intake in the elderly.

Two subscales- exercise, calcium, OKT-
calcium, OKT-exercise.

To measure confidence in ability to
undertake osteoporosis preventing activitie

ndl2 item questionnaire

using a Likert scale.

24 item multiple choice
guestionnaire.

Two version-21 item
sscale, 12 item scale.
Visual analogue. Reason
for two not given.

Designed for
elderly, used in
other groups,
cultures and both
sexes.

Younger & older
age groups,
cultures.

Used across a
range of age
groups.

KR 20=0.90 in
elderly, not
assessed in
adolescents.

KR20= OKT

calcium- 0.72.
OKT exercise-
0.69 in women
over 35 years.
Cronbach’s alpha=
0.52 to 0.66.
Cronbach’s alpha=
0.90.

Healthy Bones Modification of the OKT (Kim | Quantify knowledge about osteoporosis andTwo versions- 33 Developed for use| KR20 = 0.69
Knowledge et al, 1991) Who did the the associated risks in older children and | questions (girls), 35 with adolescents | Test-retest
Questionnaire (HBKQ). | modification does not seem | adolescents. guestions (boys). and only used with| reliability for
apparent. this group. exercisa=0.87
Calciumr=0.79.
Multiple Osteoporosis | Unknown. Assess the knowledge, beliefs and 20 section instrument. Studies have onlyNot recorded.

Prevention Survey
(MOPS).

behaviours of women about prevention of
osteoporosis.

used women of
various ages.
Ethnicity given as
black or white.

Other questionnaires
used
Calcium Quiz.

www.dairycouncilofca.org

To assess daily calcium intake
Not specifically an osteoporosis assessme
tool.

nt

Self reporting tool.

Unknown.

Not recorded.
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Cooper Institute Physical Cooper Institute.

Activity Questionnaire.

Questionnaire unnamed

Osteoporosis Risk Factg
Questionnaire.

Physical Activity
Questionnaire for Older
Children (PAQ-C)

Teenagers’ Nutrition
Questionnaire.

The Smoking Behaviour
Questionnaire.

r

Hazavehei, Taghdisi & Saidi
(2007) based on Health Belief

Model.

Anderson, Chad & Spink
(2005).

Unknown

Modified from Barr (1994).

Unknown.

Assess weight bearing activity not

specifically an osteoporosis assessment too5elf reporting tool.

Assess risk of osteoporosis development i
female adolescents.

Assess knowledge and beliefs about physi
activity, nutrition and cigarette smoking on
osteoporosis in the adolescent population.

Assess general levels of physical activity in
children between 9-15 years

Designed specifically for the adolescent
population to assess nutritional practice.

Assess cigarette smoking in adolescents.

67 questions.

cal
Knowledge- 12 T/F
guestions.
Beliefs- 9 statements.
Likert scale.
Practices- unknown.

Self report. 9 item 7-day
activity recall.

Self report.

Unknown.

Used on Iranian
adolescent
females.

Used for
adolescent
females.

Adolescents,
male/female

Adolescents.

Not recorded.

Reliability test-
retest 0.77.

Test-retest
reliability- r = .70,
p<.01.

Pearson Product
Moment
correlation
between 2 pilots-
r=.79,p <.01.

Test-retest
reliability -
Malesr=0.75

Females

r =0.82.

Alpha coefficient-
0.79.

Reliability tested 2
months part¥=
0.76.

Unknown.
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As is evident, there are a number ofs@vailable for use when assessing
knowledge. The cohort created by Horan et al (J@ppears to be the most
widely used. These include the OHBS, OKT and OSH® group considers
more than knowledge of osteoporosis, with questoes also focusing on
health beliefs and self efficacy. The studies neei@ using these tools suggest
that there is more to osteoporosis prevention thammprovement in
knowledge levels. It has become evident that chrairgbelief and behaviour
are also important factors. Apart from the HeaBones Knowledge
Questionnaire, which was adapted from one of tbegdeveloped by Horan et
al (1998) specifically for use with the adolesgeopulation group, there is no
indication as to why other tools were developedchi€® of all the tools have not
been obtained to compare. It may be that each asésks to examine aspects
of osteoporosis that are not addressed in exigtilggtionnaires

In 2001 the FOOQ was revised to keep pace withgbemmendations
from a consensus report released in 2001 by thiemNatinstitute of Health.
Each question in the quiz was reviewed to seecibitesponded with the latest
consensus statement. Twenty two items were inclutettue and 11 false. The
guestionnaire had a true, false and don’t know &rihe twenty-two items
were then sent to a panel of expert reviewers pgimysicians and one nurse, all
working in osteoporosis clinics and having manyrged experience in the
field. The reviewers evaluated the items in retatim osteoporosis knowledge
and given a score from 1 to 4, 1 being not relevamd 4 being very relevant.
Experts on Orem’s theory also assessed each iterts felation to self-care
requisites. Self-care requisites were assignetios according to their
correlation to universal, health deviation and digmeental requisites contained
in Orem’s theory (Ailinger et al, 2003). For therpose of their study, (Nguyen
& O’Connell, 2002) rewrote some of the FOOQ quewtiso that the alternative
answer became the correct one. Other questionsimetueled to address Asian-

specific issues.

Studies that include adolescents.
Table 6 summarises the findings of internationadliigts assessing osteoporosis

knowledge that include, but are not exclusive tolestents.
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Table 6. Studies that include, but are not limited to, adoémts.

Study Purpose I nstrument(s) Design Participants Ethnicities Findings
Sedlak, Doheny & | Assess whether young| OKT Classic 31 young college Most were white. | Statistically insignificant
Jones (1998) women who OHBS experimental women. 18-26 plus | Statistics specified.| change in control group-
(HBM). participated in an design with one 65% aged 28-29 increase of 1.16 point in
osteoporosis prevention treatment group years. scores (OHBS).
programme and one control Experimental- Increase of 11
demonstrate higher group. points in score
level of knowledge Convenience OKT- Control- increase of
than those who do not. sample. 1.25 point in score
Pretest/posttest. Experimental- increase 5.33.
Sedlak, Doheny & | Implementation and OPBS Not stated. Most under age of 25, Mostly Caucasian, | Assessed 3 weeks after
Jones (2000). evaluation of 3 OKT 3 Education age range not given | % not given. intervention. All programmes
osteoporosis prevention OHBS programmes to 3 | all females. increased knowledge. No
programmes. groups, identical in| Intense — 31. change in health beliefs.
content, varied Intermediate- 35. No increase in health
length, method. Brief- 18. prevention behaviours.
Pretest/postest.
Thompson (2000). | Identification of FOOQ Descriptive. 200 aged 18-22 Caucasian- 58%. | Overall lack of knowledge.
osteoporosis risk factof females. African-American- | Hypothesis that having
and prevention One campus. 7%. relative with disease increasg
knowledge in 200 141 in non health Hispanic- 33%. knowledge not substantiated
college women. 59 in health. Native American- | Health majors scored higher
1.5%. than others.
Snelling & Evaluate the FOOQ. Quasi- 96 college aged Asked for but not | Treatment group- FOOQ

Walbourn (2000).

effectiveness of a 4
week osteoporosis
educational
intervention.

Calcium Quiz.
Cooper Institute
Physical Activity
Questionnaire.
Bone Density
Screening History.

experimental.
With two groups.
Educational
interventions.
Test-retest.

females.

given in the study

score increased from 59.1%
77.6%

Control group mean score
from 54.2% to 57.9%.

No changes in behaviour

Geller & Derman
(2001).

Conduct a needs and

risk instrument to

assess knowledge of

Questionnaire name
and authors not

specified.

Cross-
sectional survey.

206 women 18-> 65
years.

African-American=
65.5%.
Hispanic= 33%.

< 10% taking sufficient
calcium.

2d

(0]

< 50% exercise adequately.
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osteoporosis risk No recorded White 1.5%. Women in study tended to I
factors, beliefs and psychometrics. obese.
attitudes. 42% smoke.
Piaseu, Belza & Test the effectiveness | OKT Experimental. 100 first year nursing | Thai. Significant increase in
Mitchell (2001). of an osteoporosis OHBS students in 2 groups, knowledge, beliefs and self
educational programme OSES Control =50 efficacy among the treatmen
for young women in Treatment =50 group.
Thailand. Females. No change in control group.
Kasper, Peterson & Assess osteoporosis | MOPS Cross-sectional 321 women enrolled | White= 63%. 86% had heard about
Allegrante (2001). | knowledge, beliefs & survey. in health course. Black= 29.2%. osteoporaosis.
preventive behaviours. 3.8% reported sufficient
exercise and calcium.
Knowledge alone insufficient
for influencing behaviours
and beliefs.
Wallace (2002). Examine personal FOOQ Cross-sectional 273 college women | Predominantly Most did not meet current
characteristics and OHBS survey. (17-64). white, ethnicities | recommendations for exercis
expanded HBM OSES not given. or calcium intake.

constructs associated
with the osteoporosis
protective behaviours.

Average 65% on FOOQ.

Nguyen &
O’Connell (2002).

Quantify Asian and
Asian-American
college students’
knowledge of
osteoporosis and
preventive health
behaviours.

FOOQ (modified).

Survey.
Convenience
sample.

College students= 16
male (23%) and
female (77%)

Mean age 21 (+/- 3.4

yrs).

Hmong — 20%.
Chinese-7%.
Multiple- 5%.
Other- 15%.

B Vietnamese-39%.

Cultural belief can have
impact on preventive health
behaviours.

Luck, fate, predetermined
destiny factors in
osteoporosis.

US born Asians believed
osteoporosis to be public
health concern.

Most do not practice health
preventing behaviours.

Ziccardi, Sedlak &
Doheny (2004).

Describes college

OPBS

students’ knowledge of

OKT

Descriptive with
survey.

194 nursing students.
Age 18-53.

92.3% white,

Others not

Seniors higher level of

knowledge than sophomores,

[0}
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=)

osteoporosis, health | OHBS Convenience 2 groups, sophomores specified. No change in health beliefs.
beliefs, self efficacy OSES sample. and seniors. Seniors higher confidence
and actual performance 5.7% male. level.
of osteoporosis 94.3% female. No change in calcium intake
preventing activities. or weight bearing activity.
Smith (2005). Determine level of FOOQ Descriptive. 725 aged 19-24 years. Caucasian — 94%. | Health majors scored higher
knowledge in college Convenience Female. African-American- | Caucasian scored higher tha
women concerning sample in one 246 studying health | 6%. African-American.
osteoporosis risk. campus. 236 education. Lack of knowledge barrier in
243 not specified. establishing preventive
behaviours.
Overall knowledge level
inadequate even in those
studying health.
Education level not discusse
Ailinger et al Examine factors FOOQ Descriptive. 255 aged 18-66. White- 65.8%. Overall lack of knowledge
(2005). influencing Male- 14.5%. African-American- | similar to previous studies.
osteoporosis Female- 84%. 17.6%. Knowledge level higher in
knowledge. Unknown- 1.1%. Hispanic- 6.6%. those who knew person with
Mean -35 years. Other- 3.5%. disease.
Educational level not a factor
in scores.
Chan,Ko & Day Unknown- adapted | Randomised 41 aged 18-41+ Hong Kong Consumption of calcium,
(2005). from one used in controlled design. | Female. Chinese. exercise and Vit D increased
cardiac in case group after
rehabilitation. educational intervention.
Tung & Lee Evaluation of effects off, OKT Randomised 128 men randomized| Hong Kong Pretest- low level of
(2006). knowledge, health OHBS controlled trial, into intervention or Chinese. knowledge in both groups.
beliefs and preventive | OSES pre/post test. control group, 64 in Moderate level about

behaviours of
osteoporosis education
on men.

each. 19-78 years.

preventive behaviours.
Moderate level of self

efficacy.
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Post test- intervention group
results significantly higher fo
OKT.

OHBS was also significantly
higher

OSES was unchanged.

Chan & Ko (2006).| Evaluation of nurse Unknown- adapted | Randomised 76 women- 38 case, | Hong Kong Increases in calcium intake,
initiated education from one used in controlled design. | 38 control. Chinese. exercise and Vit D exposure,
programme on four cardiac
specific osteoporosis | rehabilitation.
prevention behaviours.

Chan, Kwong, Effectiveness of an OKT Quasi-experimental 45-18-23 year olds. | Hong Kong OKT- control- decrease 0.2.

Znag & Wan osteoporosis prevention OHBS study. Male (28.9%). Chinese. Intervention- increase 5.0.

(2007) programme. OSES Convenience Female (71.1%). OHBS- control- increase 0.9.

(HBM). sample. Control-23. Intervention- increase 2.6.

Intervention- 22.
(Johnson, McLeod,| Compare osteoporosis| OHBS Cross-sectional 300 with 50 in each | Not specified, just | Older groups scored higher

Kennedy &
McLeod, 2007).

health beliefs among
difference age and
gender groups.

design.

age & gender group-
18-25 years.

30-50 years.

50 plus.

mostly Caucasian.

than 18-25 for susceptibility
and also between genders. N
significant differences in
seriousness or health
motivation across age and
gender groups.

(o]
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The following themes have emerged from these studie
Lack of knowledge.

The studies consistently identify a latknowledge among participants
regarding osteoporosis. Some studies only expla@édetvel of knowledge;
others include an educational intervention and thpost test. Where an
educational intervention was initiated, the pra-sesvey still revealed a low
level of knowledge. What this is measured agamsbt clear. The post-test
results reveal an increase in knowledge as woulkekpected. Of these studies,
only three completed a follow up survey. Chan &(R606), Chan et al (2005)
and Chan et al (2007) completed these one morghtaft educational
intervention. In these studies it was demonstrtdtatithe changes in knowledge
levels that occurred initially, continued to be apgmt one month on. These
results are only short term; further study woulddguired to assess the impact
on a long term basis. Smith (2005) offers the hiypsis that if a participant had
a relative who had been diagnosed with osteopqrib&s knowledge level
would be higher because of the association of kngwomeone with the
disease. Similarly, Ailinger et al (2005) suggebktst knowing someone with the
disease made a difference to the knowledge lewdicating a motivation to
learn about the disease and increasing understanéliithe health problem.
However, these hypotheses do not appear to betedlén the study outcomes
(Nguyen and O’Connell, 2002; Thompson, 2000).

The studies that involved studerigipipating in health science
majors (Smith, 2005; Thompson, 2000; Ziccardi e2@04) had a higher level
of knowledge regarding osteoporosis than thosécgaating in other
programmes. However, this is not unexpected aestadvould be exposed to
both clinical and classroom knowledge about thealis as part of their study.
Smith (2005) felt that lack of knowledge was a ieain establishing preventive
behaviours. In this study college women did notes@bove 70% on the FOOQ.
The average score was 63.73% which could be camsidefailed grade in
some university settings in the US. Ailinger e(2005) indicated that
educational level did not correlate with the knadge score. Age, in fact, was
correlated with a higher score, suggesting thagrolebmen have more

awareness of osteoporosis than younger ones.
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Lack of preventive behaviours.

Wallace (2002) confirms the findingother studies where
osteoporosis preventive behaviours are not undamtakthe levels
recommended. These recommended levels do not afgpleardiscussed. In this
study 30% of the women reported a completely sedgtifestyle which not
only increases osteoporosis risk but can also itmpacardiac and
cardiovascular disease. Where educational inteiventvere initiated, the
results are mixed. Ziccardi et al (2004) and Sedtadd (2000) demonstrate that
a change in knowledge level did not translate tnges in beliefs or
behaviours. Sedlak et al makes the observatiorktimatledge level appears to
be the easiest factor to change through educatiim beliefs and behaviour
being harder to influence and this seems to beatggh by the outcomes of the
research. However, in contrast to this, Tung arel (2€06) demonstrate a
change in health beliefs, with positive changesdp@enade with no apparent
difficulty. Whether these changes were sustainenbisndicated. In this study
the participants were only male, whereas the atheties were either only
female or had the majority of their sample as fenpalrticipants. The studies by
Chan and Ko (2006), Chan et al (2005) and Chah(2087) also demonstrated
changes in attitudes and beliefs among participarttgeir studies. Furthermore,
these studies also demonstrated an improved caloiake, level of physical
exercise and improved consumption of Vitamin D/estype to sunlight. Only
female participants partook were used and all wiemeg Kong Chinese.
Whether cultural approaches to education and hialik an influence on the

changes is not indicated.

Impact of cultural beliefs.

Only one study in the group reported any particaldtural beliefs as having an
impact on knowledge, beliefs and behaviours regardsteoporosis. The study
by Nguyen and O’Connell (2002) demonstrates thairajisome Asian cultures,
luck, fate and predetermined destiny play a sigaift factor in the development
of osteoporosis. This appears strong among the Igrmpeaple and the Japanese.
In most studies, ethnic information is requestadiie demographic data, but

the cultural significance on peoples’ approachdaltn prevention is not
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discussed. The majority of the studies are basé#ueituS, with four being
undertaken in Hong Kong, one of these includingemalnly. The study by
Piaseu et al (2001) was undertaken in Thailandnagtions some differences
in culture, such as the fact that Thai people danadlitionally eat cheese. Two
studies that are based in the US undertook to figate ethnic groups within
the country. Nyugen and O’Connell (2002) explorewledge and beliefs
among Asian and Asian-Americans, while Geller amdnan (2001) looks at
African-American and Hispanic women. This studgoadlemonstrated a lack of
appropriate lifestyle and dietary practices thatld@ecrease the risk of
osteoporosis.

The study by Smith (2005) revealed a significahtiyher knowledge score
among Caucasians than African-American women.dpeculated that more
osteoporosis information is presented to Caucaskdmsever, this study did
only have a small representation of African-Amengahich may also be a
factor. There is no suggestion that cultural belaintributed to the higher

Caucasian score.

Limitations.

Self-reported data was a limitatiomigfeed by Wallace (2002) and
Snelling and Walbourn (2000). It is believed bysthauthors that self reported
data can intentionally or unintentionally distoata although how this occurs
and what it influences is not specified. Convengesampling was seen by a
number of researchers as a limitation to the studiertaken. Nguyen and
O’Connell (2002) felt that the use of convenienampling, while convenient
for the researcher, produced a sample that hadaitpaepresentation of the
Hmong group and therefore may not be a true reptasen of Asian cultures.
25% of the sample were health care students, tireréfwould be expected
they would have a higher level of knowledge. Aiengt al (2005) also
identified convenience sampling as a limitation oitrationale was given.
Translation of assessment tools was identifiedrily one study as a limitation
(Piaseu et al, 2001). Modifications were made tmaunodate cultural
differences in diet and also the process of tréieslaneans some items may

have lost clarity. Also modifications made to tfe®Q by Nguyen and
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O’Connell (2002) to accommodate an Asian samplewet validated so this
could be seen as a limitation.

The use of a tool that may not be sudfidy valid or reliable was
acknowledged by Snelling and Walbourn (2000). Th&e@dm Quiz and the
Cooper Institute Physical Activity Questionnaireraveised by these researchers
and validity and reliability do not appear to hdeen established. Three authors
(Ziccardi et al, 2004; Chan & Ko, 2006 and Walla2@0?2) felt the restrictions
of their sample was a limitation. Ziccardi et dt that 194 participants was a
relatively small sample size. Wallace also incluttezllimited geographical area
as a limitation as the findings elsewhere in thentxy could be different.

A modest response rate was another limitation ifledtin the study by Wallace
(2002). Despite the use of incentives, there wasponse of only 27.8%.

Adolescent only studies.

Table 7 below summarises the findings of the stidientifying osteoporosis
knowledge conducted among adolescents. Two oétsteslies are based in the
US, one in Iran and one in Canada. Despite disonssithe literature regarding
the importance of bone development and adolesdaging a significant time
when the majority of bone mass is accumulated, tmly studies were able to
be located. Many articles in the general literapn@note the idea of
educational intervention in this developmental groet there is little evidence

of research conducted.
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Table7. Summary of international studies among adolescents.

Study Purpose I nstrument(s) Design Participants Ethnicities Findings
Brown and To test HBKQ Randomised 693 teens from 18 Asian/Asian OPTIONS increased
Schoenly (2004) effectiveness of an multisite study. | schools, male American- 5%. | score by 10.7%.
osteoporosis Use of (48%) & female | African
prevention Osteoporosis | (52%). American- 6%.
programme with Prevention 50.5% control Hispanic- 4%.
high school Teaching in Ourn group. Native
students. Nations Schoolsg 49.5% OPTIONS.| American- 5%.
(OPTIONYS) White- 72%.
programme.
Pre-test/post-
test.
(Martin, Explore female HBKQ Descriptive with| 107 adolescent | Not specified. Limited knowledge on
Coviak, adolescent convenience girls in aged 11-17 osteoporosis risk factors
Gendlerl, knowledge of sampling from | (mean 14)206 dietary requirements an
Cooper, osteoporosis risk one school. females mean age exercise.
Rodrigues- factors, role of 14.34.

Fisher, 2004).

calcium and
exercise in
prevention.
Examine the
application of the
HBM to change
perception about

risk of developing

osteoporosis.

Anderson et al
(2005).

Assess knowledge

beliefs and

Osteoporosis
Risk factor Quiz.

Questionnaires.

227 females age

12-16.

dCaucasian-
61.1%.

Knowledge concerning
osteoporosis limited.




a7

practices of 3
osteoporosis risk
factors among
adolescent girls.

PAQ-C.
Teenagers
Nutrition
Smoking
Behavior.

Native
Canadian- 21%
Metis- 15%
Oriental 2.2%
Black 0.9%

General knowledge for
physical activity,
nutrition and smoking
but lacked specific
details.

Low-mod levels of
physical activity 22%
Smoking 22% 1-5/day
14% %2 pack/day

3% one or more packs .

Hazavehei et al
(2007) (HBM).

Examine the
application of the
HBM to change
perception about
risk of developing
osteoporosis.

Questionnaire
developed by
authors based or
5 domains of
HBM.

Experimental
study 3 groups.
' HBM — 76.
Traditional- 60.
Control- 70.

206 females mear
age 14.34.

Iranian.

Overall scores-

C- mean increase 14.8
T- mean increase 3.09
HBM- mean increase
45.0.
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The HBKQ used by Martin et al (2)@nd Brown and Schoenly (2004) is a
modification of the OKT. The OKT was originallykdoped and tested with adult
women aged 35 years and older. The language amdpgesin the OKT were modified
to be more appropriate and better understood blescknts. Some items were made
more specific such as “exercising regularly” wasrald to read “exercising 3-4 times a
week for 20-30 minutes at a time”.

“Being menopausal” was changetstopping periods for more than 6
months”. Other items were added to reflect comnawiescent issues such as anorexia,
dieting and posture. The tool was then testeddimability and validity.

Hazavehei et al (2007) developed their own questiza based on the HBM. This

appears to be unnamed but was tested for relyahititl validity.

From the four articles listed in the table, thédwaling themes emerged:

1) Limited knowledge related to osteoporosis.

2) Limited use of osteoporosis prevention behaviours.

3) Education is a factor in osteoporosis prevention.

4) Health education using the HBM is more effectivartiraditional education.
5) Cultural implications.

6) Smoking.

Limited knowledge related to osteoporosis.

Martin et al (2004) reveal that mlkeosteoporosis knowledge was limited.
This finding is corroborated by Hazavehei et alo20who conducted a study which
assessed knowledge before and after educatioeal@nttion. The study by Brown and
Schoenly (2004) revealed pre-test scores acrossgooups again to be low.
Only two studies included educational interveniol both these reveal a significant
change in osteoporosis knowledge post-test. Thekimwledge scores are consistent
with other studies that include older people.

Limited use of osteoporosis prevention behaviours.

Only the studies by Hazavehei et @0{@, Martin et al. (2004) and Anderson et
al. (2005) discuss some of these behaviours. ketbtudies students admitted to taking
less than the recommended daily intake of calcinchdid not participate in the

recommended level of physical exercise. Brown acttb&nly (2004) state that the
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OPTIONS programme did not help participants devel@esire to, or a plan for

implementing recommended preventive behaviours.

Education is a factor in osteoporosis prevention.

The OPTIONS programme used by Brawa Schoenly (2004) demonstrated
that there was an improvement in the level of krealgk. The second data collection
occurred 3-4 weeks after the educational sessieadekvered. The Iranian study
completed a post test immediately after the edoatiinterventions then a further
follow up after one month. This study comprisedthgroups; one that used the
education based on the HBM, another that usediadl education approach and a
control group. Martin et al (2004) discuss a prasistudy that demonstrated that
adolescents with a greater knowledge of osteopoeysl bone health were more likely to
consume dietary calcium than those who did not hlasseknowledge. However, they

acknowledge that knowledge does not always tramstad behaviour change.

Health education using the HBM is more effectiantiraditional education.

The Health Belief Model (see appertdia) is identified as the underlying
framework for many of the studies. The purposéhf was to discover attitudes and
beliefs regarding osteoporosis by applying the HBNhe study. Hazavehei et al (2007)
demonstrate that a programme based on the HBM epfeenprove knowledge levels
significantly when compared with a more traditioadlcational programme. Hazavehei
et al (2007) discuss the merits of an educatior@ramme based on the HBM. Their
hypothesis was that a health education programmsedoan the HBM can be effective in
promoting the adoption of behaviours by adolesgetd to prevent osteoporosis. This
study appears to support this. The other thregestutb not indicate a model that has

been used as a framework for the studies.

Cultural implications.

While Hazavehei et al (2007) acklealge that females from many cultures
have a low calcium intake; this is only an implioatthat culture may be a factor. In
none of these articles is culture discussed agylairinfluence on knowledge, attitudes,
beliefs or behaviour. Ethnicities are obtaineddemographic data in three studies but no

cultural and ethnic considerations are discussed.
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Smoking.

The study by Anderson et al (20@y)eals an alarming level of smoking
among the adolescents in this study. Smoking waa nisk factor discussed in the other
studies. In this study it was revealed that thenregge for starting smoking was 11. Ten
percent had started smoking before the age of%, dylage 9, 14% by age 11 and 42%
by age 12 or 13. This is alarming not just in tigmicance for osteoporosis but also for
other smoking related health problems. 38% wedecided about whether smoking
affected bone health and 52% either strongly agoeedjreed.

Limitations.

The use of the same questionnaiireghesed at the same three testing points
was identified as a limitation by Hazavehei et28l(7). It is hypothesised that this could
possibly affect the test validity, but how this Mainfluence the outcome is not
discussed. These authors also state the assighimigventions to each of the three
groups could have impacted on internal and exteralality and ultimately led to a
biased evaluation. The lack of longitudinal folloyw and only a short term follow up
(one month) is viewed as a limitation as well. Maet al (2004) do not acknowledge
limitations in their study, but do mention thatsitcritical to measure health beliefs, self-
efficacy, social support, norms and modelling. Theljeve that it is important to
understand how these concepts could affect adelebedaviour when developing
educational interventions especially for this group

Brown and Schoenly (2004) mention thatlack of validity and limited
reliability data about the outcome measures mdatsésearchers cannot have full
confidence that the OPTIONS programme may not itipawledge. It was noticed that
many teenagers merely marked answers rather thaallgaeading the questions, thus
there is concern regarding the reliability of tteed

Anderson et al (2005) felt that te(PC may not have been sensitive enough
to differentiate the intensity of activity and teére the levels of activity may have been
underestimated. Despite the reliabilities of thée@pgorosis Risk Factor Questionnaire
being deemed adequate, the scores were only malderate range. This may be a
reflection of the sample size or a reflection @& tontent assessed. The authors suggest
that further refinement of the questionnaire magrsithen the reliability scores.
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Osteoporosis Knowledge in New Zealand.

Extensive searching has only revesledstudies that assess osteoporosis
knowledge among New Zealanders. Of these, onlyiohased in New Zealand. The
other is a Scottish multicentre study that incluBédNew Zealand males and females
from a group of 176 that also included patientenfi@lasgow. Neither of these studies
included nor focused on the knowledge level amoag Mealand adolescents. They
have been included to express the situation in Kealand and to illustrate that there is

an area that warrants further research. The twahestuare described in Table 8.
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Table 8. Studies that include New Zealanders in assessmesteoporosis knowledge.

Study Purpose Instrument(s) | Design Participants | Ethnicities | Findings
Spencer Assess the level | Questionnaire | Mulitcentre | Male 26 & | Scottish and Poor level of knowledge
(2006) and source of devised by voluntary female 149 | New Females displayed higher
osteoporosis researchers. questionnaire 176 total Zealand, level of knowledge than
knowledge Psychometrics Age range | race not males
unrecorded 18-85 indicated NZ higher level than
Scotland
Source of knowledge-
majority stated GP
Von Hurst | Investigate the | OKT Descriptive | 622 women | NZ Average levels of knowledge
and Wham | knowledge and | OHBS web-based | Age 20-49 | European - | about osteoporosis, lower
(2007) health beliefs survey 82% than expected-mean score
regarding Asian- 6% | 63%
osteoporosis risk NZ Maori- | Knowledge levels increase
factors of New 4% with age
Zealand women Pacific- 1% | Low level of knowledge

117

regarding Vit D

Low levels of susceptibility
to disease as low as 29%
Most considered it a serious
disease

77% believe that calcium
rich foods are high in
cholesterol

High level of motivation to
take care of their health




53

There are a number of themes in thesdesmtthat reflect those found

in the international studies.

Lack of Knowledge.

Both articles demonstrate a lack of kisolge regarding osteoporosis.
The study by von Hurst and Wham (2007), demonstridiat low knowledge
levels were apparent despite 59% of the women hgldn undergraduate
degree or an equivalent qualification.

New Zealand participants in the sthghSpencer (2006)
demonstrated a higher level of knowledge than tBeattish counterparts.
The author attributes the disparity to the fact tha New Zealand
participants (living in Christchurch), lived in &yher socio-economic area
than those in the Glasgow Royal Infirmary catchreeméa. Von Hurst and
Wham (2007) made an interesting discovery in tHagh proportion of
women in the study considered calcium rich foodsatatain high levels of
cholesterol. The implication is that the benefitéoav-fat dairy products are
not well understood. In any health promotion stygtihis factor would have
to be included. Spencer (2006) reports that a latyeber of patients (31.8%)
could not identify any risk factors; with 39.2% pligying no knowledge of
osteoporosis signs and symptoms. Interestinglypbtttaps not surprising,
many males do not perceive themselves to be abfiskteoporosis. The
author suggests that a lack of interest in theadisenay be reflected in the

poor knowledge levels.

Socio-economic status.

Of all the articles reviewed both patlly and internationally, only
Spencer (2006) suggests that socio-economic stayde significant in
assessing levels of osteoporosis knowledge. Thishaaf importance in

future studies.

Perception regarding food.
Von Hurst and Wham (2007) suggedt bletiefs about food may
have an impact on calcium intake. A knowledge defegarding the

cholesterol levels contained in dairy foods wasitfied with 77% of
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participants demonstrating a belief that this wae.tOlder women were more
likely to agree with this statement than youngezoriNo reason for this is
given. This has identified the need to communitia¢eavailability of low
fat/low cholesterol dairy products. No other studyiewed has mentioned

any perceptions of beliefs regarding food.

Ethnicity.

Neither of these articles mentionrible of culture or ethnicity in
beliefs, knowledge and attitudes regarding ostempsiand preventive
behaviours. Of considerable surprise is the faatttie study by von Hurst &
Wham (2007), being based in New Zealand does nwtider this possibility.
As New Zealand has a policy of biculturalism, abhh care strategies are
required to reflect the principles of the Treatw@aitangi. There were a
limited number of Maori represented in this studyttes may be a factor. This
limited representation may have made it difficalfully consider the cultural
impact on knowledge.

Limitations.

Spencer (2006) feels that some offymarent lack of knowledge
could be due to the questionnaire design. Somieeofiiestions were open
ended which may lead to a lower response ratedlosed equivalents. The
difference between the socio-economic status ofvileecountries could also
be seen as a limitation to the study as this maaleidg direct comparisons
between the two groups somewhat unreliable.

Von Hurst and Wham (2007) indicate thair study was not truly
representative of New Zealand women aged 20-4&y&hae participants
were drawn form a large metropolitan area of Newl&@®d and the sample
did not provide a good representation of NZ MaorPacific women. In order
to meet the requirements of the Treaty of Waitaadjigher representation of
NZ Maori and rural and urban women would be reglifer the purposes of
this study, an urban population was selected iateampt to control
differences among rural and urban populations, ngakidifficult to have a

true representation of New Zealand women. In thidys self recruitment was
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identified as a limitation. The number that papated in the web-based

survey and those who declined was not ascertained.

Summary.

It is apparent from all the studiegiewed, that globally the level of
osteoporosis knowledge is consistently low. In éhstsidies where
educational interventions have been undertakefgngpterm assessment of
the effect on knowledge level or implementatiomeélth belief behaviours
has been undertaken. Knowledge deficits need tmbrected before people
can engage the health prevention behaviour.

Many of the studies indicate that an improvemeinowledge does not
always equate to an improvement in health preverdehaviours. This is not
limited to osteoporosis prevention. However, withkmowledge, behaviour
change is not informed. Despite the majority oflga collecting ethnic data,
the role of culture and ethnicity on osteoporosiswledge, attitudes and
beliefs is rarely discussed. The absence of thisarNew Zealand study was
very apparent, given the cultural safety requiretsi@nhealth care. Research
studies do not necessarily need to target Madpiamific Island groups unless
this is the intended focus. Greater representatidhese groups in a general
study may influence the outcomes. Osteoporosiglisease that affects
mainly females. This is reflected in the studiesewed where there is a
strong representation of female participants. @laee few studies that focus
on the problem in men.

It is recognised that adolescaa@ekey developmental area in
terms of skeletal growth, with the majority of bamass being laid down
during those years. Despite this being acknowledipenle are few studies
that explore osteoporosis and prevention amongtigesgroup. Those studies
that have used the HBM as the framework for theaesh appear to have
produced better results, suggesting that thigéabstic framework for
osteoporosis prevention strategy. A better pictiiresteoporosis knowledge,
beliefs and attitudes has been obtained throughkttitkes that have utilised
more than one instrument. These studies have deératatsthat knowledge
alone is not always enough to produce changeatithtinderstanding of

beliefs and attitudes is a key part of any healtmmtion programme.
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PART TWO.

The scope of osteoporosis prevention strategiethéadolescent population

group.

Objective: To ascertain what osteoporosis prevamirogrammes exist for
the adolescent group.

Extensive searching has revealed vihy in the way of formal
education or health promotion programmes for adelets that seek to
improve knowledge and awareness regarding ostesigor® few
programmes are available in the US and two ressitén New Zealand
that are available for use in schools. Websitest@¥hich contain information
for anyone who may be interested to access. Egigtiagrammes are outlined
below. In the information reviewed, theoreticarfreworks upon which the

works were based did not appear to be evident.

USA.
Jump Start Your Bones@Klotzbach-Shimomura & Keenan, 2001)

This programme is a school base€eapsirosis prevention
programme developed to target adolescentf'iaridl §' grade. The
programme contains 12 interactive lessons, 3 eacdiné following
disciplines: Family and Consumer Sciences, HeRltlysical Education, and
(Life) Science. The lessons are designed to baldaifor multicultural
groups as well as cultures with a high incidenckactiose intolerance.
Information for the teachers includes statisticatilence of the growing
incidence among African American, Asian and Hispalwmmunities. The
educational programme was determined by the uf®co$ groups to
establish what was most suitable to the teacheeds and students’ desires.
This programme was developed in the state of Neseyeand developed in
accordance with the teaching standards from the Mesey Department of
Education. Teachers would be delivering the pnogmna and therefore, they
wanted lessons that fitted into the core curricylwmre relevant to the
students, interactive and included internet-basgdites. The students stated
a preference for group activities where they calldose their own groups.

They did not want lectures, but preferred discussiole-playing, lab
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activities and highly visual lessons. All the less@ppear to be highly
interactive, involving preparing different foodsaeining the amount of
calcium contained in regular foods consumed, plasntab experiments
showing bone weakness from loss of calcium, crgaiimn exercise logs,
group work to demonstrate how teens can influehee talcium intake and
exploring physical activities suitable for increagbone density.

This curriculum has been tested usilegntrol group and
experimental group. The results demonstrate tleaexiperimental group, who
received the lessons, demonstrated a statistisigihyficant difference
between the pre and post intervention assessnémisthese assessments
were conducted is not discussed and how signifitenthanges were is also
not mentioned. The authors state that this wilbae of another manuscript
that is in preparation. There has been a book ghudi with this title, but is
currently unavailable for public access at thigista here does not appear to

be any research that looks at the assessmensgirttgramme at this time.

Bone Builders(www.ag.arizona.edi?2007)

The Bone Builders programme is a comitgtbased osteoporosis
prevention strategy. Itis part of a partnershitiinwhe University of Arizona
Cooperative Extension, the Arizona Department dcdltheServices, Arizona
Osteoporosis Coalition and many others that inctaienty health
departments, health providers and interested n&iz€he programme used
volunteer educators, community surveys and a so@aketing campaign to
spread the osteoporosis message. Trained volunés@ts community classes,
provide outreach education at health fairs and lof@msity screenings.
Osteoporosis risk factor questionnaires, stagebafige and knowledge
surveys are collected from the classes. Bone Brsldocial marketing
utilises a range of media resource including nepspégeatures, flyers,
newspaper articles, posters, a website and awailbar that offers taped
osteoporosis information in English and Spanishar{fatrd et al. 2005). The
claim is made that knowledge has increased amortigipants in the
programme. In association with this, there apptahaive been an increase in
calcium intake and weight-bearing exercise. Theesdot appear to be any

published research to support this. Unfortunatéig, programme is not
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specifically designed for adolescents and the cargkit has not able to be
located. This being the case, it is not feasiblgpeculate as to whether or not

this programme has been successful.

OPTIONS Qsteoporosig’reventionTeachingl n Our NationsSchools)
(NAON, 2003)

The OPTIONS programme is producgthle National Association
of Orthopaedic Nurses (NAON) in the US. The prograems a healthy bones
and osteoporosis prevention education presentateweloped and tested by
members of NAON and is targeted at 14 and 15 yiglacholdren. It takes %2
hour to deliver, but may take longer if lengthyatdissions occur. Although it
was developed for the classroom, it is able todslwith community groups
such as scouts and church groups. The programmgekasdeveloped so it is
suitable for males and females.

Version 1 of the OPTIONS programmes wested with 900 students
from 20 schools across the country. The outcomeansatistically significant
improvement of the knowledge level of the partiofsa However, it was
revealed that the perceptions of barriers to egirgiand increasing calcium
intake were no different. Consequently the programvas modified to make
it more interesting, include more discussion questi address specific food
choices teenagers might make and give more exaraptag bone building
exercises. The presentation is available on a C&anibe downloaded from
the NAON website. It is a PowerPoint presentatidncv covers basic
knowledge on osteoporosis, nutrition and physictgly. The images are
representative of normal everyday activity. The @PNS programme has
been taken to the UK by two nurses who attended@M Congress in 2002.
A committee was formed to review the programmetari@nglicise” it. This
was done in conjunction with the National Osteopm&ociety (Capper &
Flanagan, 2005). The committee has undertakeaveldp a national
educational programme rather than a research prdjeis fits in with the UK
“Healthy Schools” project and allows Royal CollegeNurses Society of
Orthopaedic and Trauma Nursing (RCNSOTON) to woitk the education
department directly. Capper and Flanagan (20@%¢ shat a pilot study will

need to be done to provide evidence of its sucedtsmugh there is no



59

literature to date that suggests this has beeredayut. There has been debate
as to who should deliver the programme; the conemithvouring the school
nurse or the teacher after training by an expdm. 3chools feeling is that it
would be better if an expert delivered the matefiiakre has been a name
change as ‘OPTIONS’ in UK schools has an altereatonnotation: the

choices year 9 pupils make when planning theireszibj

Better Bone (BB) BuddieSchrader, Blue & Horner, 2005).
The BB Buddies is an educational programme aimé&dl& year olds that
applies HBM as the underpinning theoretical frameuwii was developed
with the purpose of being incorporated into theostimealth curriculum. The
programme was designed to bring a positive, funeghatational message to
children in this age group. BB Buddies has twodesthat make it unique:
a) the intentional connection of current dietary bebass to improving bone
health and delaying or preventing the onset ofapsieosis
b) the integration of an international element inte glnogramme design.
During the development of the programme there avasitergenerational
component, pairing older women with younger so thatyouth might better
understand the implications of osteoporosis. Tlog@mme can be tailored
according to length (30-60 minutes) and is ablede in a variety of
settings. The programme emphasis depends on ¢hgragp at which it is
being targeted at the time. The younger particgpaate a shorter session and
the emphasis is placed on tasting snacks highlauoa and sharing
examples of the dangers of broken bones such akibgean arm on a merry-
go-round. Older students received more advancegcrsuch as the
physiology of bone growth and were asked to reedrgpical food day to
calculate the percentage of calcium in their dibe format of the programme
includes a skit, a video, games, stories and adagfium snack. A study of
this programme revealed an increase in knowledge evidence that the
students had also shared the information with faanid others. Changes in
eating habits were also assessed with studentgirgpsome changes
including drinking more milk, eating a healthieetland exercising more.
Another consequence of this programme was a graai@reness among the

students of the components that make up food amy megorted reading food
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labels more frequently. No other studies using pinegyramme have been

uncovered.

The Internet.

There are numerous web sites thatiggganformation on
osteoporosis and prevention. Wallace, Turner, Billdeenum and Weiss
(2005) undertook an evaluation of web based ostespoeducation
materials. The readability and quality of web-baisgdrmation on
osteoporosis was assessed using the Suitabilitysdagent of Material
(SAM) and DISCERN instruments. DISCERN is an instemt developed that
enables both health care consumers and providgudge the quality of
written information about treatment choices (Chakn&hepherd, Needham
and Gann, 1999). The instrument was developedarstages: first, an expert
panel developed and tested the tool, and secoheliobl was tested using a
national sample of information providers and constgn

The SAM comprises six categories (contéeracy demand, graphics,
layout and typography, learning stimulation andiwatton and cultural
appropriateness. The DISCERN instrument was usaddess the quality of
treatment options. The search engines used inclGdedle, Yahoo and
MSN. The validity and reliability of these toolsawestablished although how
is not given. The overall results reveal that 51 &%materials available were
rated by SAM as being unsuitable with most scopagrly for reading. The
DISCERN score revealed overall inadequate quafitpaterials available.
This study would suggest that most web based ednehimaterials regarding
osteoporosis are unsuitable. The age groups fantterial assessed are not
given. It is reasonable to assume that if ovehairhaterials lack quality then

this would apply to materials available for the ladoent group.

New Zealand educational resources for adolescents.

No education programmes in New Zadldat target adolescence in
the issue of osteoporosis prevention have beenedc@steoporosis New
Zealand developed a resource that was mailed szladlols in the country in
2002 to be used within the health section of thre@ulum. There appears to

be no evidence to suggest this has been usede$berce is known as
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“Choice Action” (Osteoporosis New Zealand, 2002 pawhich is able to
be viewed on the web site. The key areas of legrimik to the food and
nutrition, physical activity and mental health gnin the school curriculum.
Activity sheets and questionnaires are includea tBinget age group is year
9-10 students (approximately 14-16 year olds).

In the 1990’s another resource calligssion Dairy Energy was
developed. 'Mission Dairy Energy' was developeduis® in NZ schools to
support the Science and Health curriculum areagpesote dairy products
as a healthy food source. It includes 12 interad@éarning activities. (Zinn,
personal communication, March 26, 2007). This paogne is not specifically
focused on osteoporosis.

There are some Ministry of Healthiatives that are designed to
improve dietary habits and exercise levels among Kealanders in general.
These are more aimed at rectifying the obesitylpratihan improving bone
health.

Mission-On(SPARC, 2006) is a broad based package of inigatte
encourage young New Zealanders and their famii@sprove their general
nutrition and physical activity levels. The targge range of this set of
initiatives is 0-24 years of age. This is parth@d Government’s primary
health initiative to address the problem of obesiowever, improved
nutritional status and physical activity does hay@ositive impact on bone
health. Mission-On builds on existing governmermgsammes within school,
early childhood education services and communitiisin New Zealand.
Other government initiatives include Push Play,M&Schools, Fruit in
Schools, Active Movement and Active Communitiesoi$pand Recreation
New Zealand (SPARC) is expected to be heavily wewlin this programme,
setting up youth focussed web sites, developingtaark of high-profile
ambassadors to promote healthy choices and to rhed#hy positive
lifestyles. This initiative is still only in the dg stages of development
although some evidence can be seen through thearpeatnoting healthy
eating choices and physical activity. This can drdyiewed as a positive
move, but it is as yet too early to assess the dnpfethese on the health of

our communities.
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Despite recent media reports ofithelen of osteoporosis in New
Zealand, there is little purposeful education is #rea. Until recently,
assessment of knowledge studies in New Zealanadidldeen undertaken
either.

Despite much of the literature emjiag the importance of
education for adolescents in the area of osteofgoposvention, there does
not appear to be many purpose designed progranmiidshis need. While
many programmes have been used in school, detdliese are scarce and
appear to have been developed for research purgodes than the
OPTIONS programme, there is no indication that iogfnegrammes have
been used again or are currently in use. Thereaappe be a lack of
community based health promotion programmes in Kealand. Health
education that does occur appears to be largebdbas the school curriculum

and therefore has only school aged children atatiget audience.

CONCLUSION.

Osteoporosis is a problem that agng in significance in New
Zealand as well as worldwide. The origins of theedise can begin early and
are often related to lifestyle choices made duadglescence and young
adulthood. Numerous studies demonstrate a germetabl knowledge
regarding osteoporosis risk factors and preverereviours. Few of these
studies include adolescents exclusively, so apicterre of the level of
knowledge among this age group is difficult to detiee. Studies that focus
exclusively on the adolescent age group are scahthense that do exist
demonstrate a consistent lack of knowledge reggrolsteoporosis risk
factors and preventive behaviours. Where educdtinteaventions have been
implemented, knowledge levels have altered posytivmit there was not
always a corresponding change in beliefs, attitwdesidertaking of
preventive behaviours. The longest follow up affgucational intervention
was one month. Whether the changes in behavioukamaledge have been
influenced on a long term basis has not been detethin the studies
reviewed. The impact of cultural influence on babaxhas not been fully
explored in the studies and as many of our behaviand decisions are based

on our cultural perspective, this is a factor tie¢ds to be seriously
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considered. Many studies focus only on femalesthmititerature suggests
that males can be affected by osteoporosis as ugelglly up to 25-30%.

In New Zealand, there are no documented studiggdfthat assess knowledge
of osteoporosis risk factors and preventive behagiamong adolescents.
Indeed, only this year, 2007, was a study publissseg:ssing these issues in
older women. This study was consistent with thdifigs of overseas studies,

in that knowledge levels were low regarding osteopis.

Recommendations.
Health promotion strategies neerkfliect the principles of the
Ottawa Charter for Health Promotion (WHO, 1986)New Zealand
initiatives also need to reflect the principledteé Primary Health Care
Strategy (2001).
o Educational packages to include cultural componasits
cultural beliefs can impact of dietary choices
o0 Assessment and evaluation of the “Choice Actiorckage
and research to establish its use. This is availdtit there
is no reported evidence that this is in use andhemet is
effective.
o Osteoporosis to be adopted by Government as anahtio
public health priority with funding as recommendsdthe
Burden of Osteoporosis in New Zealand: 2007-20p0nte
o0 A multidisciplinary team approach to developmerd an
delivery of osteoporosis education that involvestidians to
address the nutritional issues, sports trainegsltivess the
physical activity needs especially those involving
weightbearing activities, nurses who have accesshools
(such as school nurses and Public Health Nursek) an
cultural representatives to ensure the values ltdral and
ethnic groups are not violated.
o Compulsory physical education to be re-establisbed5-
18 year olds. These are the ages of maximum boss ma

accrual and weightbearing is a significant factothie laying
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down of bone mass. It is also at this age thatiphlys
education becomes an option.

Re-introduction of milk in schools with alternats/éor those
that are lactose intolerant, corporate sponsotshiye
sought as has occurred in Project Energise cuyrbathg
undertaken in the Waikato region. Preliminary infation
presented by Dr Dave Graham at the ANZONA confezenc
suggests this has been positive among the childrdre
lower decile schools where the initiative was uitalen.
Research to be done in New Zealand examining ostesis
knowledge, beliefs and behaviours among adolescents
Active steps to increase awareness of osteopdiosisgh
schools, community, church and cultural groupssThi
research needs to include longitudinal studiessitmpat the
long term influence of educational interventions #me
impact this has on beliefs and behaviours.
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APPENDIX ONE.

GLOSSARY OF TERMS.



Calcitonin

Calcium

Convenience
sampling

Glucocorticoids

Hmong

Mesenchyme tissue

Metis

Oestrogen

Osteoblast
Osteoclast
Osteopenia
Parathyroid

hormone

Polypeptide
hormone

Thyroid hormone
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Glossary of terms.

A hormone produced in the thyroid glahdt participates in
the regulation of calcium levels in the blood atichalates
bone mineralisation.

An alkaline earth metal element. The bagfyuires calcium
for the transmission of nerve impulses, musclereation,
blood coagulation and cardiac function. It is tifia fmost
common element in the body and over 90% is stordda
skeleton. Vit D, calcitonin and parathyroid hormame
essential in the metabolism of calcium.

Selection of the most readily available persongaaticipants
in a study, also known as accidental sampling.

Adrenalcortical steroid hormonettinareases the glycogen
formation, exerts an anti-inflammatory effect anfliences
many body functions.

A cultural sub group of Chinese, originaligrh the
mountains of southern China.

Tissue derived from the embryoesoderm which is the
middle of the three cell layers of the developingbeyo.
Gives rise to bone, connective tissue, muscle,dyleascular
and lymphatic tissue.

One of three recognised Canadian Aborigiealgtes

One of a group of hormonal steroid comg@gsthat promote
the development of female secondary sex charatitsrift
inhibits the development of osteoporosis.

A cell, that is responsible for the fation of bone.

A large multinucleate cell that resaddsified bone.

A condition of less than normal minsealibone.
A hormone secreted by parathyroid gland that acts t
maintain a constant concentration of calcium in the
extracellular fluid.
A polypeptide is a chain of amino acids joined leyptde
bonds. Peptide and polypeptide hormones includ®ithy

hormones, parathyroid hormone.

An iodine containing compound st dy the thyroid
gland, predominately as thyroxine (T4) and in serall



74

amounts as four times more potent triiodothyrorfir®).
These hormones increase metabolic rate and helptaimai
skeletal maturation.

Viscoelasticity The quality or condition of beingth viscous and elastic.
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APPENDIX TWO.

THEORECTICAL MODELS USED
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Health Belief Model.

The HBM was constructed by Rosenstock in 1966.HBM is based on four
constructs. These are:
1) Perceived susceptibility (an individual’'s assesdnoétheir risk of getting

the condition).

2) Perceived severity (individual's assessment o#regousness of the

condition and potential consequences).

3) Perceived barriers (influences that can facilitatdiscourage adoption of

promoted behaviour).

4) Perceived benefits (individual’'s assessment opthgtive consequences

of adopting behaviour.

Two other constructs were added later:

1) Perceived efficacy (individual's self-assessmerdlmfity to successfully

adopt the desired behaviour).

2) Cue to action (external influences promoting theireel behaviour).

In order to develop successful educational uaetions, knowledge of all the
domains is believed to be vital to the planningcpss (Hazavehei, Taghdisi &
Saidi, 2007). The framework was developed as a hfodbealth educators and
to try and explain why people would not participgt@rogrammes to prevent
or detect disease (Roden, 2004). It is claimedubkatof the HBM has resulted
in effective programmes in which individuals chanigeir beliefs that lead to an
increase in healthy behaviours (Hazavehei, Tagd&aidi, 2007). The frame
work appears to have been used successfully inpstesis prevention across
various age groups and ethnicities. According tddRo(2004), the HBM has
been regarded as a useful tool for nurses to hdipiduals assess and manage
illness prevention or prevent health problemsak heen used in a variety of
practice settings.

See below for a diagrammatic view of the Healthdéé¥lodel. This was used
in a study by Hazavehei, Taghdisi and Saidi (200fjs study examined

osteoporosis beliefs and behaviours among teendgengiran.
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Individual Perceptions mModifying Factors Likelihood of Action
JK \' JK Demographic \l' : Perceived Benefits .
Perceived® Qar aj
S variables » o
Susceptibility . (A —
school age, J'
Froblem ~ _
l ¥ Perceived Barriers
Perceived** » Perceived Threat '|' B
Severity l
4 Taking***** Health
Cuesto Action
Action****

teachers, peers,
parents, friends

‘Perceived Susceptibility: students' belief that they are susceptinle to osteoporosis when they have an
inactive lifestyle.

“Perceived Severity of osteop orosis: kKnowledge and beliefs of the consequences of having
osteoporasiz, including hane fractures and disability.

““*Cues to Action: Advice from family members and friends, encouragement of students by teachers,
and group discussion and warkshops on the subject of osteoporosis.

“““Perceived Benefits and Barriers: Improvement of musculoskeletal strength, the possession of
good sel-esteerm and a sense of well being, and prevention of low hack pain and ohesity.

“#44 Taking Health Action: [ncreasing nutritional intake of calcium, engaging in routine physical
activity, and ensuring that there is sufficient routine exposure to sunlight to prevent osteoparosis.

Sourcewww.educationforhealth.net/
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Orem’s Self-Care Theory.
Orem’s Self-Care theory was developed between 2882001 by Dorothea Orem. It is
used particularly in rehabilitation and primaryeaettings where the individual is
encouraged to be as independent as possible. Tleaserequisites are groups of needs
or requirements as identified by Orem. They aresifeed as the following:
» Universal self care requisites- those needs thaeable have
» Developmental self care requisites- those needseélaie to development of
the individual
» Health deviation requisites- those needs that asseresult of a patient’s
condition
Orem'’s theory is based on the philosophy dlgatients wish to care for themselves.
Patient’s dependencies are rated by the following:
» Total compensation - person can do nothing or ireky for themselves
« Partial compensation - patient can do some a@s/but assistance is still required
» Educative/supportive - patient is virtually indedent, minimal assistance and

education provided
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