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ABSTRACT

The purpose of this study was to describe and evaluate a
health education program provided primarily for older women who
have or suspect they have osteoporosis. The health education
program evaluated is provided by the Ostop Society of British
Columbia (Ostop). One of the goals of the study was to provide
Ostop with descriptive information about the organization's
members, their participation in the organization's education
program and their evaluation of the value of the information
sources provided by the organization.

A second goal was to evaluate the relationships between
variables which may explain how Ostop functions as a provider of
osteoporosis health education. Bandura's social learning theory
was used to provide a theoretical explanation of the Ostop
education program, to identify study variables and to generate
the research questions.

The variables that were expected to be related to the
members' level of knowledge about osteoporosis were selected
pefsonal characteristics, the amount of participation in Ostop,
and members' perceptions about .the value of the different
sources of information provided by Ostop. The same variables
plus members' level of knowledge about osteoporosis were

expected to be related to the level of participation in health
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behaviors believed to help prevent or slow the progression of
osteoporosis.

The study sample consisted of 120 women members of Ostop,
randomly selected from a membership list which contained the
names of 261 women members of Ostop. All of the members
included on the list lived close enough to Vancouver, British
Cblumbia to attend the lecture series offered by Ostop. The
study group is a random sample of Ostop meﬁbers but may not
accurately represent all women with or at risk of deveiopin§
osteoporosis. Ostop is a special interest group which tends to
attract as members well educated women with at least some prior
awareness of and concern about the condition.

The data were collected by means of a mailed questionnaire
which was developed for this study. The content of the
questionnaire was based on the recent osteoporbsis research
literature, and the advice of a variety of content experts.
Prior to conducting the study, the researcher pilot tested the
questionnaire using niﬁe Ostop members.

The descriptive information demonstrated that members are
typically post-menopausal women in their sixties and seventies
who have osteoporosis and who have an educational attainment of
at least graduation from high school. The respondents were
well-informed about osteoporosis and were more likely to
practice health behaviors related to calcium intake than to
perform the recommended amount of exercise. One important
finding was that 66% of the respondents reported daily intakes

of calcium which exceeded the highest recommended daily intake.
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This is of concern in light of research findings that excessive
calcium intake is associated with the development of kidney
stones in some women,

Regression analysis of the study variables demonstrated
that: 1. the number of Ostop-provided information sources
identif{;d by respondents as being useful was positively and
significantly (p =.05) correlated with knowledge level.

2. Both age and menopause status were negatively and
significantly (p=.05) correlated with knowledge level. 3. The
only variable which was correlated significantly (p =.05) with
the performance of osteoporosis-related health behavior was
knowledge level. This was a weak positiﬁe correlation of .234.

These results suggest that Ostop's present educational
program may be helping women gain knowledge about osteoporosis
and that having knowledge about osteoporosis is one factor which
is associated with the practice of recommended health behavior.
Social learning theory was used to explain the results and to
suggest ways in which Ostop may be able to increase the
effectiveness of its educatibnal efforts. Suggestions were also
made about other ways to provide osteoporosis health education

and about directions for further research.



TABLE OF CONTENTS

Page
ABSTRACT LR I R A A A I I R R A R Y Y N B B R A I I B A B I A BN B AN IR 2 L B B R B I I ) ii

LIST OF TABLES ® 8 @ 8 0 8 6. 0 0 0 00 TGS B S LB GGG LSS E OSSO0 Viii
ACKNOWLEDGEMENTS ® @ 8 0 & 00 0 6 0 00 90 0 S LSO LSO E LSO SO 000 ix

Chapter
I. INTRODUCTION ® 0 © 6 0 & & ¢ 5 5 5 0 6 0 5 O 6 6 6 G R S B O OO LS LS L G e 0 s e e l

The ProbleM ...cceeecescccscsscssscncscssncssosss 3
The Purposes of the Study ..ceceececcecccencnans 15
Research Hypotheses ......ciieecccesecccnnccsnas 16
Outline of the Study ...ciceeeescseccscccnnoacasns 17

II. LITERATURE REVIEW ® & ® & 5 0 0 & B 9 O 0 O 6 & S S O O OO SO O S S 8000 e 00l 19

The Nature of Osteoporosis and
its Management .....ccccccoccccccccsocsccsaccss 20
Factors Associated with
OSteOpPOrOSLiS ceeeeecessccvecascccoancocces 21
Health Education Related to
OSteopPOroSiS .t.cviieeesssssscasccccccncsce 37
Theoretical Framework ..ccececccccccecscccccccass 67
General Description of
Social Learning TheOry ..cecesescccccoscs 68
Relevance of Social Learning
Theory to this Study .eieecececeaccoccccns 74
SUMMALY teeeavoesessesssossscnosascssscssssesos 83
Chapter SUMMALY +cceoceesosccsssccsocsascssosncnas 83

III. MSEARCH DESIGN-II.Q.....I...........O...........I... 86

Population and Study Sample ......ciceeeeenceecns 87
Target Population ...ccecescececceccccccsccs 88
The Accessible Population ...ccccceeeancens 89
The Study Sample ..iceecccecsossscccsssssas 92
SUMMALY e eossesosososssassessacscsscsssssas 95
Research ProceduresS ..ceeecsceccscsscsnssasssoveas 926
Type Of Research ...c.ceeccccrccssscenoncnse 96
Data Collection Methods ...ecevivecceccsscs 98
Uncontrollable Influences ..... creescasanss 101



TABLE OF CONTENTS, cont'd. vi

Page
Plan fOr ANAlyS@S ..eeeeoccccssssoscscsssansansces 102
Chapter Summary ¢ & 8 5 @ 0 0 & 0 9 O O S WS S0 4 OB S 0TS e e 103

IV. QUESTIONNAIRE DEVELOPMENT AND PILOT STUDY ......ccc00 105

Factors Which Influenced Questionnaire

Development ® ® © 6 ¢ % O © & 0 ¢ 8 T O 0 O O O OV S OO O OO NS T O e e o0 106
The Influence of the Research
"ProcedUreS .s.cecccccccsscssccsccccsnscnae 106

The Influence of Limitation Imposed

by the Ostop Board ...ceceecceccsccossccces 107
The Influence of Content Expert

AAVIiCE it tiieerecocnassosssscscscanansons 109
The Influence of Social Learning

ThEOILY tiiieeeeeenossesssssssassssscnsscans 110

Research Hypotheses ......icccecscrasavcscnsannos 115
Description of MeasuresS ...ceeeeccccosnscsanncans 116
Osteoporosis Knowledge ...c.ceceeccccsccces 117
Osteoporosis—~Related Health
BehavViOrS .t.ceeteosccccsosscsccscscnsnsnss 119

Participation and Perceived
Utilization of Models ....cciccecccccncns 126

Personal Characteristics ..ieeeececrcncncans 128
Stages of Questionnaire Development ..........c.. 132
Pilot TeSt tiieeeeceseveccsoscasoscssoansoasasesss 134

Selection of Pilot Study

ParticipantsS ..ceeesecccccccccsccccccssnss 134

Representativeness of the
Pilot Study Sample ..ccieeeccccceccccncas 135
Interview ProCeSS ..esseeesssccccssccccnscse 136
Evaluation of the Pilot Test ....cceecsesce 137
Questionnaire Revision Based on the
Pilot TeSt ..iceceeceseccacccnscasccsscans 142
Validity, Reliability and Objectivity .......... 143
Chapter SUMMArY ..cecceccccosccccsencrscsnsosossossas 143

V. RESULTS AND DISCUSSIONS vuvueevevoecnsonoansacoancnns 145

Descriptive Information ....ceeceececcccccccacss 146
Personal Characteristics of Members ....... 147
Level of Knowledge About

OSteopPOroSiS .t.ieieeeesoccccccaacncsaanancns 152
Level of Osteoporosis-Related
Health Behavior ...cceeececccccosccscccnsns 153

Participation and Perceived
Utilization of Ostop Models ......ccceee. 160
Factors Associated with Osteoporosis
Knowledge and Osteoporosis-Related _
Health Behavior ..iieiciseioceoccatecaacesaanans 164



TABLE OF CONTENTS, cont'd. vii

Factors Associated with.
& Osteoporosis Knowledge ....ceceeecsccccns 165
Factors Associated with
Osteoporosis-Related Health
Behavior ...iceeeeeseessossccsncscsnnsones 171
Methodological Limitations ..c.ccececcceacccocass 178
Implication for Practice and Research .........+¢ 181
In Conclusion g 186

APPENDIXA o..o..-...‘......0..l...........l00..0..0.-..00. 189
APPENDIXB LRI B I I I S I S R I S R R R I N I B B R R B I B R B I Y R B B AN B A B AR IR 2 2 B A N 206

SELECTEDBIBLIOGRAPHY ® 8 & & ¢ 5 5 5 O 05 6 O 8 B 0O OO OGS B O S OO E O N 00 zll



13.
14.

15.

16.
17.

18.

19.

20.

21.

viii

LIST OF TABLES

Page

Change in Pilot Test Respondents' Scores at

Interviewed ReteSt ....iiiceeirertrcecnoscccnnnncscas 139
Responses Changed at Interview by

Pilot Study RespondentsS ....cieececccccccsscccaccsses 140
Presence of Diagnosis or Signs of

OSteOPOrOSiS it eeeeosococcsasscscsssascssssscnssnscs 147
Menopause StatUS .eecessseccoscasvsecccscasccacsccnssos 148
Age of Respondents by DecadesS ...cecececccocccocccccsccs 149
Educational Level of RespondentsS ...cesececccesssacss 149
Osteoporosis Knowledge Demonstrated

by RespondentsS ...ccececccceessssossssssosssssscscsns 153
Osteoporosis—-Related Health Behavior ......ccccces0ses 154
Reported Diet and Calcium Supplement Behavior

Of RespondentsS ...cceceeeecccrsascacssccsccccannncasns 155

Reported Daily Calcium Intake of Respondents ........ 156
Smoking and Alcohol Consumpation Behavior

Of RespondentsS .c.iicececcccscseesoscsssssscssssssnscscs 158
Reported Exercise Behavior of Respondents ....cceeeee 160
Length of Membership in Ostop Organization .......... 161
Number of Ostop Meetings Attended

by Respondents ® & & & 0 5 2 5 5 5 8 OO S 0O S SO0 S DB e OB e 0o 162
Number of Ostop Associated Models Identified ........ 163
Preferred Model .......iceeececcecececoconocsnsananns 164

Results of Regression Analysis of Factors with

Potential Attentional Value Against

Knowledge ...veeceecasssscccnnsosssssossscscssssssccse 168
Results of Regression Analysis of Knowledge,

Participation, Perceived Utilization of Models

and Personal Characteristics Against

Osteoporosis—-Related Health Behavior .............. 173
Answer Key for the Osteoporosis Knowledge

Measure ...ccieieeececeesesccscsssscsccssosnsnans cee o oo 203
Answer Key for the Osteoporosis-Related
Health Behavior Measure .....cecececceccccsscncacas 204

Variable Labels ® ® 6 0 06 & 5 P O 0 2 O S P O O P S S OO T OO S S S S8 PP S 00 206



ix

ACKNOWLEDGEMENTS

I would like to thank the members of my committee., I
greatly appreciate the many hours Dr. William Griffith spent
helping with the planning, implementation and reporting of this
research project. My thanks are also extended to Dr. Stanley
Brown for the advice he gave during‘the development of the
exercise section of the questionnaire and during the final
revisions of the thesis.

I would also like to acknowledge the help and support which
was given to me by Elizabeth Huntsman. Her continued
encouragement and help over many months contributed to the

successful completion of this study.



CHAPTER I

INTRODUCT ION

Osteoporosis is a very common bone disorder in which bones
becdme weakened to the degree that affected individuals develop
fractures, often as a result of little or no trauma. No
national statistics are available which accurately describe the
incidence of this problem, but experts have estimated that one
waman out of every three who is older than sixty-five years of
age will suffer from one or more vertebral fractures (Riggs and
Melton 1986, p. 1676). Based on the last complete Canadian
census, Statistics Canada reports that 178,800 women were sixty-
five years of age or older (Canada 1985, p. 40). If the medical
estimates of the incidence of vertebral fractures are accurate,
then it can be expected that approximately 488,000 Canadian
women will suffer from such fractures. Fractures related to
osteoporosis are not limited to the vertebrae, but this type of
fracture is typical and it illustrates the high incidence of
osteoporosis in older women. |

Estimates of the incidence of the problem are useful to
demonstrate that many people are affected, but these numbers do
not reflect the impact of this condition. Fractures may cause

pain, disfigurement, physical disability (Notelovitz and Ware



1982, pp. 40 - 41), and death (Riggs and Melton 1986, p. 1676) .
As a result of these fracture related problems, affected
individuals suffer both emotionally and physically. This
suffering is the major concern of the individual with
osteoporosis. Reducing the incidence of osteoporosis would mean
that fewer women would suffer the consequence of fractures as
they age.

Recent research has demonstrated that osteoporosis may be
preventable in hany women. Even once it has developed,
effective treatment éan help reduce the incidence of the
disabling fractures. Success in preventing and managing
osteoporosis is partly dependent on women being well informed.
This means that women must have easy access to osteoporosis
health information. At this time, the only organization in
British Columbia that is providing women with comprehensive
osteoporosis health education is the Ostop Society of British
Columbia (Ostop). The overall purpose of this study is to
~ evaluate Ostop's education programs.

In this first Chapter the medical problem of Osteoporosis
is described and related to other common chronic diseases.
Health education is proposed as an essential aspect of efforts
Eo reduce the incideﬁce of osteoporosis or to minimize its
consequences, The Ostop Society of British Colqmbia is
described, including an outline of its current health education
interventions related to osteoporosis. The specific purposes of

the study are described next followed by a statement of the



research hypotheses. The final section of the chapter is an

~outline of the remaining chapters in this thesis.

The Problem

Osteoporosis is a major health problem for older women., It
is more common in post-menopausal women than heart disease,
cancer of the breast, rheumatoid arthritis or diabetes. Men
also develop osteoporosis, but the incidence among men is much
lower and it occurs later than in women (Notelovitz and Ware
1982, pp. 15 and 74).

Osteoporosis is a disorder of the bone which is
characterized by a reduction of bone mass below the level which
is considered normal for an individual of a given age or race.
As the bone mass declines, the bones become weakened.,
Eventually the bones become sufficiently weakened that they are
easily fractured (Notelovitz and Wafe 1982, pp. 28 - 29; Smith,
Sempos and Purvis 1981, p. 59).

Two serious fractures associated with osteoporosis are
vertebral and hip fractures. When a vertebra fractures it
collapses and the person loses height. As the vertebrae
collapses the upper spine becomes rounded. If this process of
collapse continues a woman can end up with a severely curved
back and may lose up to eight inches of height. This obvious
deformity is sometimes referred to a dowager's hump (Notelovitz
and Ware 1982, pp. 31 - 32).

Fractures of the hip are life threatening fractures which

must be treated by surgery. These fractures often result in



permanent disability (Notelovitz and Ware 1982, p. 37). Up to
one-half of people who survive a hip fracture will require
permanent nursing home care due to decreased physical ability
(Riggs and Melton 1986, p. 1676). Reports on the rate of death
following hip fractures vary from 12% to 30% (Notelovitz and
Ware 1982, p. 37; Riggs and Melton 1986, p. 1676). These
statistics indicate that fractured hips have very serious
consequences for the victims.

Osteoporosis is thought to be caused by the interaction of
multiple factors. These factors include being genetically
predisposed, lifestyle factors such as dietary and exercise
habits, and the decline of the hormone estrogen in post-
menopausal wamen. These factors have been identified as being
related to osteoporosis develépment but they have not been
proved to be causes. For example, all women eventually become
pos t-menopausal but most do not develop osteoporosis. This
condition is not fully understood, but there has been sufficient
research to allow experts to make recommendations about how the
incidence of osteoporosis can be reduced, and about how women
with osteoporosis should be treated (Cameron, Sutton and Prior
1987, pp. 154 - 156; Notelovitz and Ware 1982, pp. 88 - 138;
Smith, Sempos and Pur&is 1981, pp. 64 - 70).

Despite being both common and serious, until recent years
osteoporosis has been a relatively invisible disease. Heaney
(Preface to Notelovitz and Ware 1982, pp. 13 - 14), a medical
researcher in the field of bone physiology, calls osteoporosis a

silent disease for two reasons: 1. There are no external



symptoms that the problem exists until a woman suddenly sustains
a fracture as a result of a trivial fall or, sometimes, with
vertebral fractures, the fracture is the result of her normal
daily activities, and 2, The general public and policy makers
have not been interested in this disease. Heaney;s observations
may be accurate but they do not explain why so little attention
has been given this disease.

Lack of symptoms until significant amounts of bone mass
have been lost does not explain the lack of attention given.to
osteoporosis. The development of breast cancer is equally
silent until the woman has a tumor sufficiently large to be
felt., Despite this silent onset, breast cancer is a disease
which has for many years received a great deal of attention from
the medical community. Major efforts have been made and
continue to be made to make women aware of the value of
diagnosing breast cancer in its early stages. The diagnosis and
treatment of breast cancer is readily available and has a high
priority in the medical'community. Reasons other than the lack
of obvious symptoms must be found to explain the relative lack
of medical attention given to the problem of osteoporosis.

One explanation for this lack of interest in osteoporosis
is that it is an age-felated problem, The study of normal aging
and age-related diseases has not been a priority for the medical
community until recent years. As the general interest in
gerontology has increased, osteoporosis has become perceived as

a more important disease.



Evidence of growing medical interest in osteoporosis is the
rapidly expanding body of medical research related to this
problem. ‘Sufficient research has been conducted for experts to
begin the process of presenting the research results to
practicing physicians along with}recommendations about
appropriate medical practice related to osteoporosis, Examples
of such articles can be found in journals such as The B.C.

Medical Journal and The Physician and Sports Medicine (Cameron,

Sutton and Prior 1987, pp. 153 -156; Erickson 1978, pp. 99 -107;
Smith 1982, pp. 72 - 83; Sutton and Cameron 1985, pp. 136 =-139).
No longer is it assumed that osteoporosis is a condition about
which nothing can be done.

Lack of interest on the part of the general public and the
policy makers also does not explain the lack of attention paid |
to osteoporosis. The general public and policy makers depend in
part on the medical community to facilitate their interest.
Public awareness of a disease is more likely to be present for
diseases that the medical community defines as being important.
Public awareness related to osteoporosis is changing. Women are
becoming more knowledgeable about this disease. This change did
not occur until osteoporosis became sufficiently important
within the medical coﬁmunity to demand basic science research
and the development of the technology required to measure bone
mass accurately. As information has become available to the
public, women have become more aware of this problem,
Osteoporosis has become a disease in which the general public is

interested,



Evidence of this increased public awareness about
osteoporosis is found in the media. Five years ago women
concerned about osteoporosis were unlikely to encounter any
useful information about this disease in newspapers or
magazines, nor would she have been able to find.a book about
osteoporosis suitable for a non-medical person. This situation
has changed dramatically. Notelovitz and Ware's book, Stand

Tall! The Informed Woman's Guide to Preventing Osteoporosis

(1982) is available in public libraries and book stores. At
least three other books have been published for the purpose of
informing women about this problem (Fardon 1985; Fromer 1986;
Smith and Cohn 1985).

Popular magazines and newspapers are another source of
information about osteoporosis. The article "The Calcium Craze"
published in News@eek (Clark et al 1986, pp. 48 - 52) is a good
example of the type of information currently available in news
magazines. It provides the general reader with a brief overview
of the problem of osteoporosis and current approaches to
prevention and treatment. Canadian magazines have also published

articles about this condition. For example McLean's Magazine

has published an article "New Aid for Bone Victims" (Finlayson
and Silburt 1986, pp. 42 - 43) which includes opinions by
Canadian medical experts and reports the results of research
being conducted in Toronto. Articles about osteoporosis are not

limited to news magazines. Canadian Living published an article

. "Keep Your Bones Healthy" (Edwards 1985, pp. 180, 189, 191 -192,

196 - 197) which describes the development of self help



groups in Canada and provides advice on how women can decrease
their risk of developing osteoporosis. Newspapers have also
published articles about osteoporosis. Evidence of this

interest can be found in both The Vancouver Sun (McQuade

April 3, 1985, pp. D5 - D6 and Mullens February 1986, p. 85) and

The Vancouver Province (Brody April 2, 1985, p. 26).

Another public information source about osteoporosis is the
extensive advertising done by the producers of dairy products
and calcium supplements. This source of information often
focuses primarily on the role that calcium may play in the
prevention and treatment of osteoporosis. Rarely does this
source of information discuss that to date the exact role of
calcium is unclear (Clark et al 1986, pp. 48 - 50; and Finlayson
and Silburt 1986, p. 43). Calcium advertisements have
contributed to the increasing awareness of osteoporosis among
potential victims but this source of information is often
seriously biased.

Increased public awareness and medical interest does not
mean that women with osteoporosis will receive accurate early
diagnosis and treatment. In the Province of British Columbia,
there are no medical specialists who treat osteoporotics
exclusively. Correspondence on file with The Ostop Society of
B.C., a support group for osteoporotics, demonstrates that many
women have been unsuccessful in obtaining medical diagnosis or
active treatment intervention (Todd, 1985a). No specialized
outpatient or inpaﬁiént treatment units exist., Bone density

testing facilities are limited to the Vancouver area and current



testing methods are too expensive to be used in routine
screening for osteoporosis. Medical experts state that the
situation in British Columbia is similar to the rest of North
America (Cameron, 1986). The significance of this lack of
diagnostic and treatment services becomes clearer if
osteoporosis related services are compared to the health care
services availablevfor the diagnosis and treatment of breast
cancer.

Women in British Columbia can easily obtain diagnostic and
treatment services related to breast cancer. Many physicians
now routinely refer women near menopause for a diagnostic breast
x-ray. A woman with breast'cancer will‘immediately be referred
for consultation with medical specialists who routinely treat
breast cancer. She can expect to receive the most up to date
treatment recommended by the B.C. Cancer Control Agehcy. Women
can expect complete medical care related to cancer of the
breast. At the present time no such comprehensive health care
is available for women with osteoporosis.

Increased public awareness and medical interest do not
ensure that women have access to adequate information to act in
a manner which minimizes their risk of developing osteoporosis
or which minimizes the rate at which they lose bone mass if they
already have osteoporosis. As already mentioned, women do have
access to written sources of information. Newspaper and
magazine articles alert women to the problem and may provide
helpful information but they are not comprehensive sources of

information about osteoporosis.
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In recent years, as previously mentioned, books about
osteoporosis directed at a non-medical audience have been
published. These books simplify and report the osteoporosis
research literature. They also provide women with information
about how they can help themselves and what type of medical
intervention they should expect if they suspect they have
osteoporosis. The main drawbacks of this source of information
are? 1. Women may not have any place to direct questions or to
ask for clarification of concepts they do not fully understand,
and 2. Not all women will choose to read a book to learn about
a health problem.

If British Columbian women turn to the health care system
to become well informed about osteoporosis, they will discover
that at the present time the sources of health information
related to osteoporosis are very limited. The medical
- profession assumes the responsibility for preventive medicine as
well as for the diagnosis and treatment of disease. However,
the present system of health care offers many fewer services
designed to prevent disease than to treat the sick. The health
insurance system reinforces this situation. The B.C. prepaid
medical insurance plan permits physicians to bill the plan
primarily for problem;oriented interventions. Such a system
focuses physicians' attention on patients who already have or
suspect they have a medical problem. Patients and physicians
share this view of the role of physicians. For example, it‘is
most unlikely that a forty year o0ld healthy woman will make an

appointment to see her physician because she wants a



comprehensive plan to hel§ her avoid a fractured hip at age
seventy.

Women may not turn to their physicians for preventive
health education but they are likely to depend on their
- physicians for information related to disease. That is, once a
woman suspects she has‘osteoporosis or is told she has
osteoporosis, her first source of information is likely to be
her physician. Physicians have been and will continue to be
providers of education about disease. As mentioned above, some
women have not found their physicians to be interested in
osteoporosis. Even if the discussion is limited to physicians
who are interested in osteoporosis, it is unlikely that women
will become fully informed ébout this disease if they depend
solely on their physician as an informaﬁion source. This is
because education is not the primary focus of physicians. The
diagnosis and treatment of disease are much higher priorities.
The educational component of the physician-patient contact is
most often focused on providing patients with the key
information they need to understand a diagnosis and to comply
with a prescribed treatment.

Providing patients with information related to prescribed
treatment is an important part of effective medical treatment.
In a selected review of the patient compliance literature,
Becker and Maiman (1980, pp. 115 - 116) summarized some of the
problems associated with teaching patients about their therapy.
A major problem is poor recall by patients of physician's

instructions. Patients tend to remember the diagnosis but
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forget the content of treatment instruction. Frequently
patients also do not understand the instructions. In a study
conducted for the Food and Drug Administration to evaluate
communication problems which exist between patients and
physicians, it was found that only between 2% and 4% of patients
asked their doctors questions about drug therapy (Miller 1983,
pp. 6 - 7). The physicians reported spending between two and a
half, and six and a half minutes talkiﬁg to their patients about
the drugs they were prescribing. This is a very short time to
spend teaching patients about drug therapy. These studies
indicate that although physicians are potentially good sources
of health education, it is unlikely that many women will receive
comprehensive osteoporosis information if they depend solely on
this source. |

This problem is not unique to osteoporosis. The treatment
management of most chronic diseases requires informed patients.
One solution to this problem is the provision of health
education. Hospitals and public health agencies in the
Vancouver area offer patients educational opportunities related
to many diseases. For instance, women with breast cancer in the
Vancouver area have access to a variety of education sources.
The Cancer Control Clinic provides the following support
services: |
1. Each patient is counselled by a social worker. One aspect

of this intervention is to help the patient learn about her

disease.



2. Every mastectomy patient is visited by a woman who has the

same problem.

3. A group called Living with Cancer meets weekly, and once a

month the meeting is an information night. Patients are
provided with direct access at these meetings to medical
specialists who can answer their questions.

4, A breast cancer group meets once a week to support women
and help them learn about their disease.

5. A patient library has been organized to facilitate access
to information related to cancer.

Women with breast cancer can choose from a variety of resources

offered by the Cancer Control Clinic to learn about their

problem,

13

The woman with osteoporosis who turns to hospital or public

health patient education services will not find any
osteoporosis-related services. None of the teaching hospitals
with patient education departments in British Columbia offers
osteoporosis-related education. Awareness of osteoporosis may
have increased and women may have access to written information
if they know how to find it but the majority of women with this
problem still do not have easy access to the information they
need. |

The Ostop Society of British Columbia is a support group
that was founded partly in response to this lack of access to
easily accessible information about osteoporosis. At the time

of this study this organization had 375 members. One of their
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main purposes is to establish and maintain educational programs
on osteoporosis.

The name Ostop was creéted by similar organization in
Ottawa, Ostop Ontario. The two organizations are in
communication but each functions independently. The B.C.
organization also operates in association with the Osteoporosis
Society of Canada.

The Ostop Society of British Columbia (Ostop) was founded
in No§ember 1983 as a voluntary organization. A board of
directors (Ostop board) is responsible for developing and
administering the society's activities. The Ostop board is
composed of both interested community members and health care
professionals. This board is advised by a professional advisory
counsel composed of selected health care.profeésionals.

One of Ostop's main activities in its three years of
operation has been to provide free educational programs for
women with osteoporosis and other interested people.' The
organization is based in Vancouver, and as a result some
services are only available to women in that area. Ostop
provides its members and the interested general public with up
to date information about osteoporosis. Various approaches are
used.

1. Each year it arranges nine public lectures on different
.aspects of osteoporosis. These lectures are free and held
in the City of Vancouver.

2. An annual newsletter is sent to members. This newsletter

features information about osteoporosis.
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3. The Ostop Secretary provides written information about
osteoporosis., Women can get this material at meetings or
by phoning or writing to Ostop. This material includes
articles written for the general public and articles
written for health care profeséionals.

4. The Ostop Board stimulates a variety of other groups and
organizations to arrange local radio and television
programs about osteoporosis,

These sources of information are believed to provide wamen
with access to accurate osteoporosis information with the
expectation that informed women will be more likely to adopt a
lifestyle believed to maintain strong bones and that they will
actively seek early diagnosis and treatment if they suspect they

have osteoporosis,

The Purposes of the Study

The overall purpose of this study is to provide Ostop with
information about its members and its education program so that
the Ostop Board can assess its present program and make
decisions about future programming. The first goal is to
provide Ostop with relevant descriptive information about the
organization's memberé, their participation in Ostop's education
program and the members' perceived value of the information
sources provided by Ostop.

The second goal of the study is to analyze qualitative data
which describe the program, and, based on this information,

develop a theoretical explanation of how Ostop functions as a
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provider of health education. Research questions will then be

used to evaluate important relationships within this theoretical

explanation.

Research Hypotheses

The research null hypotheses in this study are:

There is no statistically significant correlation (p=.05)
between knowledge about osteoporosis and respondents'
participation in Ostop, as defined.by length of membership
and meeting attendance, or their perceived utilization of
Ostop models. | |

There is no statistically significant correlation (p=.05)
between knowledge about osteoporosis and respondents’
personal characteristics as defined by the presence of a
diagnosis, loss of height, presence of a fracture history,
age, menopause status and educational level.

There is no statistically significant correlation (p =.05)

~ between reported performance of osteoporosis-related health

behaQio:s and respondents' knowledge about osteoporosis.
There 1s no statistically significant correlation (p =.05)
between reported performance of osteoporosis-related health
behaviors and fespondents' participation in Ostop as
defined by length of membership and meeting attendance, or
their perceived utilization of Ostop models.

There is no‘statistically significant correlation (p=.05)

between reported participation in osteoporosis-related
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health behaviors and respondents' personal characteristics
as defined by presence of diagnosis, loss of height,
incidence of fractures, age, menopause status and education

level.

Qutline of the Study

Chapter II is the literature review relevant to this study.
Selected literature is reviewed to explain the nature of
osteoporosis and its management. Health education is proposed
as a viable method of helping reduce the incidence of
osteoporosis and manage the disease once it is present. Social
learning theory is then described and related to Ostop's
. educational program. This discussion provides the foundation
which made it possible to generate theory based research
hypotheses.

Chapter III is a description of the research design.
Included are descriptions of the population and study sample,
the research procedures and the plan for the analysié of the
data. |

Chapter”IV describes the process of developing the
instruments used to collect the data. It includes a discussion
of the factors whiéh influenced the development process, a
restatement of the research hypotheses, descriptions of the
instruments and the stages of the development process. Next the

pilot test of the questionnaire is described and the results of
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the test presented. At the end of the chapter, the validity and
reliability of the instruments are discussed.

In chapter V, is the last chapter of the theéis, the
results of the data analysis are reported and discussed.
Finally, in the last section of the chapter implications for
health educators, including the Ostop Board, are discussed and

suggestions for future research are made.
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CHAPTER II

LITERATURE REVIEW

T he goal.of this study is to investigate the use of a
health education intervention aimed at increasing knowledge and
health~-related behavior of individuals who have, or may be at
ri$k of developing, osteoporosis. Ostop is an organization that
has as one of its goals the provision of health education about
osteoporosis, This literature review will focus oﬁ relevant
health education research and educational theory, and relate
them to osteoporosis and the Ostop organization. It will be
divided into two major sections.

The first section will review the nature of osteoporosis
and its management. Factors contributing to osteoporosis will
be discussed in the context of an organizational format called
the Health Field Concept. Then research literature relevant to
the use of health education programs for the prevention and the
treatment of disease will be reviewed and related to
osteoporosis treatment,

The second section will explore the application of a

theoretical framework to understand and investigate
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the Ostop group's approach to health education. A review of
relevant concepts from Bandura's social learning theory will be
given. These concepts will then be related to the stated
educational philosophy of Ostop and to the Ostop educational

practices observed by the researcher,

The Nature of Osteoporosis
and its Management

Osteoporosis is a chronic disease. Like other chronic
diseases it develops as a result of multiple factors.
Understanding the nature of this disease requires that all of
the factors that contribute to its development and progression
be identified.

Lalonde (1974, pp. 5 - 6) suggests that one major éroblem
in the effective control of chronic diseases is the lack of a
system which can be used to organize the multiple factors which
interact to producé a chronic medical problem. This lack
results in attention being focused on only some disease factors
while other factors are ignored. Atténtion has been focused on
health care, standard of living, public health protection and
medical science research. This attention has resulted in major
changes in the health care system. Environmental factors and
life style factors which also cause disease have recéived much
less attention. As a result, a chronic disease may not receive
adequate attention until it has seriously affected the health of

individuals, The effective control and treatment of chronic
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diseases requires that all of the factors which contribute to a
disease be identified and given appropriate attention.

The health field concept was developed to provide a broad
conceptual framework which is intended to include all of the
factors which contribute to the development of a health problem.
The health field concept divides the health field into four
categories: human biology, environment, life style and health
care organization (Lalonde 1974, p. 31). Each of these
categories is described before it is used to organize the
literature which describes the factors associated wiﬁh the
development and progression of osteoporosis. This framework is
also used to organize the second part of this subsection which
demonstrates the value of health education as an important part

of the mangement of this problem.

Factors Associated with Osteoporosis
In this section multiple factors which contribute to the
development of osteoporosis are identified, and selected
research studies are reviewed to demonstrate what is currently

known about the different factors.

Human Biology Factors

Both genetic and age-related changes associated with an
illness or death are included in this category. These causes
are innate problemé which originate in the individual's biology
(Lalonde 1974, p. 31). Genetic factors and age-related changes

are implicated in the development of osteoporosis.
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Gender, ethnic origin and physical stature are three
important genetically-determined factors which influence a
person's predisposition to osteoporosis. Women, as a group,
have a much higher incidence of osteoporosis then men (Smith,
Sempos, and Purvis 1981, p. 60), but not all women share the
same risk level. Women who have northern European or Chinese
ancestors are members of ethnic groups which have a greater than
average risk of developing this bone disorder. Women who have
small bones also have been shown to have an increased risk level
(Notelovitz and Ware 1982, pp. 51 - 55; Smith, Sempos, and
Purvis 1981, p. 60).

Menopause is an age-related change that is a normal and
unavoidable natural process in middle-aged women. During the
process of menopause the ovaries stop making estrogen and blood
levels of this hormone decline. When this change happens, the.
rate at which women lose bone mass is accelerated.' In some
women the rate of bone loss is excessive. These women are very
likely to develop osteoporosis unless this accelerated rate‘of
bone loss is diagnosed and slowed (Notelovitz and Ware 1982,
pp. 46 - 50, 118 - 119; Smith, Sempos, and Purvis 1981, pp. 61 -
62) .

Both genetic predispositions and the age-related change of
menopause are human biological factors which contribute to the
development of osteoporosis. A woman with osteoporosis is
likely to have one or more of these factors. She most probably
also is affected by factors assigned to one or more of the other

categories.



23

The identification of human biological causes of disease is
an important step in the control of a health problem. Once
these factors are known, it is possible to identify the segment
of the population which has a high risk of developing a specific
disease. These people can then be the main focus of preventive

or early diagnostic interventions.

Environmental Factors

Factors which contribute to disease development but are
external to the individual are included in the environmental
category. These factors are controllable but are not within the
control of the individual. 1Included in this group are factors
such as air, water and noise pollution; food or drug
contamination and the safety of products such as equ}pment‘and
drugs. An important characteristic of this category is that to
reduce or remove environmental causes of a diéease requires
interaction with other people to change the environment (Lalonde
1974, p. 32).

With one notable exception, environmmental factors are not
related to the development of osteoporosis. This one factor is
the safety of certain drugs. The long term use of cortisone,
heparin, some diuretics, aluminum-containing antacids or high
doses of thyroid hormone have been shown to be related to the
presence of osteoporosis., The first line of defence against
this factor is the selection of alternative drugs. This
selection is not always done; neither is it always medically

possible. As a result, the use of certain drugs continues to be
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a factor in the development of osteoporosis (Notelovitz and Ware

1982, pp. 107 - 108).

Lifestyle Factors

Lifestyle factors are the behavioral choices made by
individuals which contribute to an illness (Lalonde 1974, pp. 16
- 17, 32). They include behaviors such as dietary habits;
exercise participation, smoking, caffeine and alcohol
consumption.

At the present time, insufficient knowledge exists to prove
that the adoption of specific lifestyle habits will prevent
osteoporosis or retard its proéress in affected individuals.
Proof would require large, longitudinal, well-controlled studies
which used measurements of bone maés as the critefia for judging
the effect of lifestyle habits. Such studies have yet to be
conducted.

The current state of knowledge is insufficient to prove the
influence of health habits on the development of osteoporosis
but sufficient knowledge exists to demonstrate the relationship
between lifestyle and bone-mass. This evidence is sufficiently
strong that the National Institutes of Health (1984, pp. 651,
654 - 656) have recoﬁmended that further research'be conducted
and that women be advised to eat a diet which has sufficient
calcium and to participate in moderate exercise such as walking.

Notelovitz and Ware (1982, pp. 67 - 71, 102) also draw
attention to research which demonstrates a higher incidence of

osteoporosis among women who smoke or who consume excessive



amounts of caffeine and alcohol. At the present time, the
relationship of these habits to osteoporosis is not well
understood. Despite the present lack of scientific
explanations, they advise women to stop smoking and to limit
their caffeine and alcohol consumption.

| Lifestyle habits have been identified as osteoporosis
disease factors and based on this identification, osteoporosis
experts recommend the adoption of lifestyle habits which are
correlated with a lower incidence of osteoporosis. Selected
research studies from the dietetic and exercise literature
demonstrate the important but incomplete knowledge base which

experts use to make lifestyle recommendations.

Evidence to Support Dietary
Calcium Recommendations

25

It is important for the body to maintain a positive calcium

balance to prevent the loss of bone mass. A positive calcium

balance means that the amount of calcium absorbed from the diet

is larger than the amount of calcium excreted from the body.
One factor in determining calcium balance is the amount of
calcium in the diet.

There is disagreement in the literature about how much
dietary calcium is required to maintain or achieve a positive
calcium balance. The recommended intake of calcium for adult

women fifty years of age and older is 800 mg/day (Canada, Dept.

of Nat. Health and Welfare 1983, p. 180). Osteoporosis experts

believe that this is too small an amount. They'recommend
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between 1,000 mg/day and 1,500 mg/day. Notelovitz and Ware
(1982, p. 89) recommend 800 - 1,000 mg/day for pre-menopausal
women, and 1,200 - 1,400 mg/day for women during and after
menopause. The National Institutes of Health (1984, p. 654)
recommend 1,000 mg/day for pre—menopaﬁsal women and post-
menopausal women being treated with estrogen; and 1,500 mg/day
for untreated post-menopausal women. Calcium intake in excess
of 1,500 mg/day is not recommended, and intakes of over
2,000 mg/day may increase the risk of developing kidney stones
(Notelovitz and Ware 1982, p. 89). The precise amount of
calcium required to help prevent and treat osteoporosis is yet
to be accurately determined. Despite this lack of agreement
about the recommended amount of calcium, low calcium intake has
been identified as a factor which contributes to osteoporosis.

The amount of calcium a woman includes in her diet is
related to her calcium balance. Both pre-menopausal and post-
menopausal women who selected diets which contained an average
of 661 mg/day of calcium were shown to have a negative calcium
balance. The amount of calcium ingested by the study
participants was positively correlated with calcium balance.
Women who self-selected a diet which was high in calcium had a
more positive calcium balance than women who selected a diet low
in calcium (Heaney, Recker and Saville 1977, pp. 1605 - 1606).
This study demonstrates that calcium balance is clearly affected
by daily intake of calcium.

A cross—sectional study conducted in Yugoslavia included

two groups of women with different calcium intakes. This study
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demonstrated that the difference in calcium intake was related
to the incidence of fractures. One group had an average calcium
intake of 876 mg/day. The second group had a much lower average
intake of 394 mg/day. The high calcium group‘had a larger bone
mass at maturity and a lower incidence of fractures in old age,
compared to the low calcium group. Low dietary calcium was
associated with negative calcium balance and high fracture rates
(Matkovic, et al 1979, pp. 541 - 548).

These studies demonstrate that adequate calcium intake is
an important factor iﬁ maintaining strong healthy bones. Women
with low calcium intakes are more likely to have a negative
calcium balance. Calcium intake is an important lifestyle
factor which contributes to the development of osteoporosis.

Low calcium intake is an important disease factor for North
American wamen, It is'estimated that the average North American
woman who is forty-five years of age or older has a intake of
calcium of between 450 mg/day and 600 mg/day (Notelovitz and
Ware 1982, p. 63; Smith, Sempos and Purvis 1981, p. 63). This
means that the average pre-menopausal and post-menopausal woman
is eating a diet that does not contain even as much as the more
conser&ative recommended daily intake of 800 mg/day. Low
calcium intake is a disease factor which is changeable. By
eating a diet which contains adequate calcium, women may be able
to reduce their risk of developing osteoporosis or retard the

rate of bone loss if they have osteoporosis.
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Evidence to Support the
Recommendation of
Exercise Participation

There is no conclusive proof that regular exercise can
either help prevent osteoporosis or help osteoporotics minimize
bone loss. The recommendation for moderate exercise is based on
exercise studies, most of which do not have cause and effect
designs. These studies demonstrate a positive relationship
between the amount of bone mass and the type and degree of
exercise participation. 1In recent years, a limited amount of
research has been conducted which demonstrates the positive
effect of exercise on bone mass in post-menopausal women. These
studies are encouraging; however, there has been insufficient
research specifically on the relation between exercise and
osteoporosis to indisputably conclude thét exercise is effective
in the prevention and treatment of osteoporosis.

Bone is a dynamic changing body tissue. One theory of bone
development states that bone mass is believed to be partly
determined by mechanical stress acting directly on the bones.
Gravity and muscle contractions are the two mechanical stresses
which influence bone mass. When the mechanical stress is
reduced, the bone mass atrophies and, conversely, when the
mechanical stress is increased the bone mass hypertrophies
(Smith 1982, pp. 74 - 75). This evidence of a physiological
response by bones to stress is supported by exercise research.

Smith (1981, pp. 182 - 185) reviewed fifteen studies which
analyzed the effect of exercise and inactivity on bone mass in

people of all ages. These studies demonstrated that bone mass
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was lost by physical inactivity and increased by physical
activity. Examples of situations which resulted in bone mass
loss included astronauts in space, people on bed rest and the
immobilization of an extremity in a cast. All of these
situations reduced both the weight bearing and the muscle
activity forces acting on the bones.

One study reviewed by Smith which demonstrates higher bone
mass related to physical activity is especially interesting. 1In
a study conducted by Nilsson and Westlin (1971, pp. 179 -182)
nationally-ranked athletes were shown to have had higher bone
mass than non—-athletes. They also reported that participation
in different sports resulted in different amounts of bone mass.
In descending order were weight iifters, with the highest bone
mass, followed by throwers, runners, soccer players, and lastly
swimmers. The controls also demonstrated different bone mésses
depending on their level of activity. Active control
participants had larger bone masses than inactive cohtrols.

Smith concluded that the research evidence supports the
theory that bone mass is directly influenced by the amount of
exercise included in a person's lifestyle. Low levels of
exercise are associated with bone atrophy and high levels are
associated with bone hypertrophy.

The one exception to the studies which show positive
correlations between exercise and bone mass is excessive
exercise combined with poor nutrition in young women. Young

women who exercise to the extent that they induce amenorrhea may
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lose rathgr than gain bone mass (Cameron, Sutton and Prior 1987,
p. 154; National Institutes of Health 1984, p. 653).

The positive effect of exercise on bone mass has also been
demonstrated in post-menopausal women. Post-menopausal women
participating in ‘a one hour exercise program three times weekly,
for one year, improved their calcium balance and lost no bone
mass during the course of the study (Aioia 1978, pp. 356 - 358).

A mére recent study using participants ranging in age from
fifty to sixty-two years demonstrated that post-menopausal women
can gain bone mineral mass., The women in the exercise group
participated in a one hour fitness class three times a week for
a duration of one year. The control group did not participate
in any formal exercise programs. The exercise group gained an
average of 6.8% bone mineral mass which was a significant
increase. The control group lost 1% bone mineral mass, however
this change was not significant (Chow, Harrison and Notaries
1987, pp. 8 - 10).

A study conducted using much older women also demonstrated
that activity level is related to bone mass. The study
participants ranged in age from sixty-nine years to ninety-five
years. For three years the exercise group participated in an
activity program three times a week. This program consisted of
sitting'and standing exercises designed to stress the different
parts of the body. At the end of the study the exercise group
had increased their bone mineral content by 2.29%. The control

group had lost 3.28% of their bone mineral content. The .
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researchers concluded that evenAin elderly women it was possible
to use exercise to increase bone mass (Smith, Reddan and Smith
1981, pp. 60 - 64).

Caution must be exercised when interpreting these studies
on older women. To date, only a small number of studies have
been conducted which assess the effect of exercise on the bones
of middle~aged and elderly women. These studies have been‘
conducted on small populations and have been rélatively short
term. This limited research should not be regarded as
conclusive evidence that exercise will prevent osteoporosis in
all women who exercise., A concern expressed by Sutton (1985) is
that women who exercise may believe they have no risk of
developing osteoporosis. He stated that despite many years of
following an ideal lifestyle, some post-menopausal women will
still lose bone at accelerated rates and as a result develop
osteoporosis. Sutton's opinion is shared by Notelovitz and Ware
(1982, p. 112).

The evidence which would prove that an inactive lifestyle
is a factor in osteoporosis may‘be limited at the present time,
but lifestyle is one of the factors over which women have
control. Sufficient research has been conducted to demonstrate
the association of osteoporosis with an inactive lifestyle. It
may be unwarranted for women to hold the belief that exercise is
a guarantee against osteoporosis, but it appears to be risky for
women to remain inactive while awaiting the results of yet-to-

be-conducted longitudinal research studies.
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A problem with the recommendation that women adopt‘a
physically active lifestyle is that the research literature does
not clearly define the optimal level of exercise required to
help prevent the development or progression of osteoporosis.

The results of the studies described earlier are useful in
developing exercise programs for older women; however, only
future research will determine which approaches to exercise are
most appropriate., Notelovitz and Ware (1982, pp. 110 - 111)
suggest that at least until more data are available, women who
do not have osteoporosis should exercise in a manner that
increases cardiovascular fitness. The rationale of this
approach is that women will meet two health objectives:
cardiovascular fitness and the maintenance of bone mass. They
recommend twenty-minute exercise sessions stressing weight
bearing exercises, such as jogging and bicycling, three times a
week. The intensity of the exercise should be at 70% to 85% of
the person's exercise-capacity, and should be preceded and
followed by five or more minutes of warm—-up and cool down
exercises. Chow, Harrison ahd Notaries (1987, p. 14) also
recommend a cardiovascular fitness program stressing weight
bearing exercises. 1In addition to the fitness exercise they
also suggest that a wéight training program which increases
muscle strength may be beneficial. For women with osteoporosis,
Notelovitz and Ware (1982, pp. 128 - 132) recommend gradually
increasing a walking program to twenty minutes a day. They also
recommend a simple series of back exercises and, where

appropriate resources are available, water exercises. The long
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term effects of the following recommendations have not yet been
established.

Exercise has been shown to be a factor which influences
bong mass. At the present time, no claims can be made about the
effectiveness of exercise as a prevention or treatment for
osteopérosis. Despite this lack of proof, medical experts are
strongly recommending that women of all ages become physically
active and stay active. This advice includes women with osteo-
porosis. The optimal levels of exercise to prevent bone loss or
maintain bone mass have not yet been determined. At the present
time, the advice given to women related to the amount of
exercise she should do is based on clinicél examination and,
when available, measurements of bone mass. Non-osteoporotics
are encouraged to strive for cardiovascular fitness. A more
limited program is recommended for women with osteoporosis.

This advice is good in theory but many post-menopausal women do
not usually know their actual bone status. Unless a woman has
access to accurate diagnosis, she must make her decisions about

exercise with insufficient information on her own bone status.

Summary

Lifestyle factors have been related to the presence of
osteoporosis. The current level of knowledge precludes stating
that poor lifestyle habits cause osteoporosis or that good
lifestyle habits can prevent or minimize osteoporosis.
Sufficient knowledge does exist on which to base lifestyle

recommendations. These recommendations include: eating a diet
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which contains sufficient calcium; participating in physical
activity; not smoking; and avoiding excessive consumption of
caffeine and alcohol. The research literature has not
established the exact amounts of calcium required in the diet
nor the optimal amount of exercise that may help maintain strong
healthy bones. At present, lifestyle recommendations are based

on limited research.

Health Care Organization

The last category of the health field concept is health
care organization. This category includes causes of illness and
death that result from the lack of effective medical
intervention or the unavailability of appropriate treatment
(Lalonde, 1974). For many diseases such as héart diseases these
factors have been greatly reduced. For example, the health care
system provides a wide variety of interventions for ischemic
heart disease victims. Attempts are made to prevent this
disease and when it dévelops the affected person can expect
accurate diagnbsis and treatment intervention. Osteoporotics
cannot expect the same amount of diagnosis and treatment
intervention.

Both the knowledge and the technology exist to provide
better diagnosis and treatment for osteoporotics but these
services are not generally available in British Columbia. To
date no cost effective screening technique has been developed
(Cameron, Sutton and Prior 1987, p. 154). Bone density

measurement is available in Vancouver but access is limited and
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the test is expensive. Even when a woman has been diagnosed,
often as a result of a fracture, she will not necessarily
receive treatment for her osteoporosis., Ostop attempts to help
women in this situation by responding to letters and phone calls
requesting information about osteoporosis. The exact number of
requests specifically related to diagnosis and treatment is not
known but the society's secretary and volunteers have responded
to over one thousand letters and three thousand phone calls
since the organization started in November 1983 (Ostop Society
of B.C. 1987, p. 3). One of the most common reasons why people
contact Ostop is to seek advice or information on how to obtain
a diagnosis and treatment for Qsteoporosis (Todd, 1985a).
Increased availability of accurate, early diagnosis and
treatment prescription would not completely eliminate health
care organization as a factor in the incidence of osteoporosis.
Diagnosis and treatment prescription are only effective if the
prescribed treatments are.available and the patient complies
with the physician's advice. At the present time in British
Columbia, no specialized programs exist to provide safe exercise
instruction for osteoporotics. Individual patients may receive
appropriate instruction from physiotherapists, but one common
complaint received by Ostop is that affected women cannot locate
appropriate exercise instruction (Todd, 1985a and b; Cameron, |
1986) . Nutritional consultation is also important but many
patients also do not have direct access to nutritional experts

(Todd, 1985a and b).
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Drug therapy is available. A growing number of
osteoporotic women have been prescribed drugs which increase
bone mass and arrest or greatly reduce the incidence of
fractures. The effectiveness of this treatment is largely
dependent on the patient's compliance with the therapy over a
long period of time.

Non-compliance with medical tréatments is a problem. Davis
(1968, pp. 274 - 275) reviewed the non-compliance literature and
'reported that at least one-third of patients did not follow the
instructions of their physicians. Although no camparable data
are available for osteoporotics, it is very likely that their
non-compliance rate is similar to the findings reported by
Davis,

Lack of osteoporotic health caré services and patient non-
compliance are important factors in the incidence and
progression of osteoporosis. The lack of services is being
addressed in British Columbia and it is expected that both
diagnostic and treatment services will become more readiiy
available in the near future (Cameron, 1986). The increased
provision of services will not, however, solve the problem of
non-compliance. Other solutions are needed to increase

compliance.

Summary

The health field concept is a useful conceptual framework.
Using it, the major factors which have been implicated in the

development of osteoporosis can be organized. The framework was
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not designed to dictate appropriate intervention. 1Its function
is to classify causes or possible causes of illness. Once this
step has been completed, solutions to the problems identified
can be developed. The type of intervention will vary depending
on the professional background of the person providing an
intervention. For example, osteoporosis medical specialists are
likely to suggest solutions related to their field of practiﬁe
such as the purchase of diagnostic equipment and the
establishment of screening and treatment programs.

Osteoporotics who have had difficulty obtaining information
about their condition will likely stimulate the development of
health education which may provide them with some useful
answers, Policy makers, physiotherapists and fitness experts
would use the classified disease factors to generate other
solutions. The focus of this study is on the role of health
education related to osteoporosis. Because of this focus,
further discussion will be limited to the field of health

education.

Health Education Related to Osteoporosis
Health education is one type of intervention which can be
used to help at-risk WQmenbreduce the likelihood of developing
the disease and women with osteoporosis retard the rate of its
progression., The goals and expected outcomes of different
educational programs will be determined by the disease factors
being addressed, the age of the learner and the state of her

bones. In this section, selected health literature is reviewed
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to demonstrate that health education is a valuable but imperfect
intervention which can contribute to the control of
osteoporosis.

The material reviewed is organized into three sections
using the health field concept and the disease factor categories
described in the previous section: 1. Health education related
to human biology factors; 2. Health education related to
lifestyle factors; 3. Health education related to environmental
and health care organization probleﬁs. Health education related
to the environmental factor of drug safety is included with the
discussion of health education related to health care
organization factors because, at the consumer level, the drug
safety factor is often closely related to the problems of

appropriate medical intervention and patient compliance.

Health Education Related to
Human Biology Factors

One major goal of osteoporosis related health education is
to inform women about their personal risk of developing
osteoporosis and about the consequences which can occur if
osteoporosis is not prevénted. Women require accurate knowledge
about genetic and age-related factors which increase their risk
of developing this boné condition., Although they cannot change
their genetic risk factors of sex, ancestry, family history,
bone size or the normal process of menopause, they can use

knowledge to take appropriate action.
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Appropriate action will vary depending on the age of the
woman and the state of her bones. Premenopausal women who
become aware that they have an above average risk of suffering
from osteoporosis may be mopivéted to adopt a lifestyle
associated with developing and preserving strong bones.
Menopausal and post-menopausal women may also choose to adopt a
healthy lifestyle and, in addition, they may use their knowledge
of biological risk factors to seek out medical diagnosis and
treatment before they become osteoporotics. One possible
outcome of increasing wamen's knowledge about risk factors and
the current lack of diagnostic services may be that an increased
number of women will demand evaluation. This increased pressure
on available services may be an important influence on the
development of improved osteoporosis related health care
services. This role of health education may be very important
and is congruent with the stated educational goals of Ostop.
However, because this study does not attempt to evalute this
role of osteoporosis health education, no literature related to
this rble is reviewed in this section. Once diagnostic services
are available, health education about risk factors wili still be
importan;. It seems reasonable to assume that women who are
aware of the consequénces of osteoporosis and know they have an
increased risk are more likely to participate in screening
programs than are women who are uninformed about osteoporosis.

This relationship between health education focused on
informing the at-risk population and increased participation in

diagnostic and preventive health measures has been demonstrated
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with other medical problems. Rosenstock (1974, pp. 360 - 369)
reviewed nine studies which evaluated people's beliefs about
disease as factors related to participatibn in preventive health
interventions. In eight of the studies, health education was
shown to be an important element.

The evaluation of health education was not the central
purpose of seven of these studies. However, health education
was shown to be an impbrtant factor. The focus of these studies
was to evaluate the influence of beliefs on the level of
participation in preventive health procedures, Two of the
beliefs which influenced behavior were: 1. people's belief
that they were susceptible to the disease, and 2. people's
beliefs about the influence the presence of the disease would
have on their lives. 1In six of the studies, these variables
were shown to be related to participation in preventive health
care interventions. If people believed they were at risk of
developing a disease they were more likely to take advantage of
diagnostic tests and to attend medical and dental check-ups.

The influences of the beliefs people held about the
consequences of a disease were more complex. People who
believed that a disease would have few consequences were
unlikely to participate in the recommended interventions. -
Participation in health care interventions was more likely if
people believed that there would be some negative consequences
in their lives if they developed a disease. However, if they
believed that having a disease would be very disruptive in their

lives they were less likely to take advantage of health care
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diagnostic interventions. There appeared to be an optimai level
of belief about the severity of the consequences that was
associated with taking preventive health action.

A common characteristic of these six studies was that they
all had organized educational interventions designed to increase
people's knowledge about the disease and the recommended health
action. Participants were aided in becoming aware of their
personal risk and possible consequences.

The one study that did not support the hypothesis that
health beliefs influence preventive health participation had no
educational intervention associated with it. Participants'
health beliefs were evaluated and fifteen months later their
health behavior was assessed but no attempts were made to
increase their knowledge about either the risk of developing
medical problems or the impact the presence of a disease would
have on their lives.

Two of the studies reviewed by Rosenstock focus on the
evaluation of education as a variable in preventive health
behavior. In the first study, noh—academic university employees
were the subjects., The treatment group was exposed to messages
with the intent of influencing their beliefs about disease and
the effectiveness of medical interventions. The control group.
did not receive the educational intervention. Employees exposed
to the messages made more preventive health visits to their
physicians than employees who did not receive the messages

(Haefner and Kirscht 1967, p. 483).
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In the second study (Becker et al 1975, pp. 4 - 8, 12 -14),
multiple educational interventions on the tdpic of Tay-Sach
Disease were provided for an identified at-risk Jewish
population in the Baltimore-Washington area. The purpose of the
educational intervention was to increase the population's
knowledge about Tay-Sach Disease and to promote a screening
program that was being conducted in the area. Tay-Sach Disease
is a relatively rare genetic disorder which is always fatal in
early childhood. Prior to the study it was assumed that few of
the at-risk population had knowledge about the disease, the
genetic screening test or the availability of diagnostic
techniques to diagnose the disease early in pregnancy.

Following the educational intervention, 7,000 people
volunteered for the screening test. All were required to
complete a questionnaire which measufed their health beliefs.
Five hundred of these questionnaires were randomly seleéted_and
campared with the questionnaires sent to 500 at-risk Jewish
people who had been exposed to the educational interventions but
who had chosen not to take the screening test. The return rate
for this second group was 80%.

People who believed they were at risk of having a baby with
Tay-Sach Disease had a higher participation rate than people who
believed they had a low or no risk of having an affected child.
Becoming informed about their risk of being Tay-Sach carriers
appears to have been one factor which motivated people to take

advantage of the diagnostic screening test.
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Evaluation of participants' beliefs about the consequences
of the disease demonstrates that there is an optimal level of
fear associated with participation in the diagnostic screening
test., People who scored low on questions related to perceived
consequences of‘being a carrier tended not to participate. The
low score was thought to reflect the belief that being a carrier
would have little impact on the person's life. As a result of
this experience of limited threat, the individual was unlikely
to take the test. If a person believed that being a carrier of
the Tay-Sach trait would have a very serious impact on his life
he was also unlikely to take the test. People took the test if
the degree of their fears about the impact of discovering that
they were carriers was neither low or high.

The results of the Tay-Sach Disease study are important for
health education. This study demonstrated that health education
provided to an uninformed at-risk population can influence
people's knowledge and beliefs about risk factors and the
consequences of not taking preventive action. These changes
were associated with participation in a diagnostic screening
test.

Rosenstock concluded that the results of the nine studies
he had reviewed support. the use of educational interventions as
an effective method of inducing people to adopt health beliefs
that are associated with participation in preventive.health
programs. These conclusions support the use of health education
as an intervention in reducing the incidence of osteoporosis.

Uninformed women need to be informed about risk factors which



44

prediséose them to this bone disorder. They also need to know
the consequences of not being diagnosed prior to the late stage
of severe bone loss. Knowing their risk level may encburage
women to seek earlier diagnosis.

. Ostop provides women with information about both the risk
factors and the consequences of developing osteoporosis. Their
rationale for including this information is that until women are
informed about osteoporosis, they are unlikely to actively seek
diagnosis and treatment. This study does not attempt to measure
the relationship of level of knowledge about osteoporosis and an
individual's seeking diagnosis or treatment, but it does measure
the amount of osteoporosis knowledge members have. Based on the
research reviewed by Rosenstock, being well informed about
disease risks and consequences is an important factor related to
preventive health behavior. This knowledge may also be a factor
in helping women to develop a lifestyle which is associated with

strong bones,

Health Education Related
to Lifestyle Factors

Experts believe that the adoption of appropriate behavior
can both reduce the incidence of osteoporosis and retard the
rate of its progression in affected women. Women cannot be
forced to adopt life habits associated with strong bones. This
behavior change must be accomplished by convincing women to eat

a high calcium diet, to be physically active and to avoid
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caffeine, alcohol and smoking (Notelovitz and Ware 1982, pp. 88
~ 110; Smith and Cohn, 1985, pp. 41 - 148, 81 - 83, 106).

The degree to which health education successfully achieves
this goal of changing people's health habits is variable. This
variability can be demonstrated by presenting the résults of
selected research studies and reviews of specific areas of the
health literature. The success of health education is shown to
range from a very low rate of success to a success rate of about
thirty percent. These studies aie drawn from both cognitive and
behavioral approaches to health education. Both of these
approaches are common in the health literature. Before
discussing the selected studies, a brief discussion of the two
different approaches will clarify the differences and
similarities betweén cognitive and behavioral interventions.

Cognitive intérventions are designed to increase clients'
knowledge about health-related issues. Their goal is to
increase the learner's knowledge about health issues and to
convince them to adopt recommended beliefs about health and
illness (Swanson 1972, p. 363). The major assumption that
guides this approach to health education is that if people are
informed about health issues and know the consequences of their
actions, they will change their behavior.

The second approach to health education is behavioral.
These interventions stress the importance of using strategies
which increase motivafion and reinforce the actual performance
of appropriate behavior. This type of intervention is not

usually called health education. Names commonly applied to this
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approch are behavior medicine, cognitive behavior therapy and
cognitive behavior modification (Stainbrook and Green 1982,

p. 15). Regardless of the name applied, the goal of these
interventions is to change people's behavior by providing
information to the learners and by reinforcing the behavioral
practice of recommended héalth habits. The definition of health
education used in this study includes behavioral interventions
with this goal. The basic assumption that guides behavioral
health education is that although knowledge is essential, it is
not sufficient to produce behavioral change. In addition to the
knowledge which is provided, techniques are used to initiate
behavior change and maintain the new behavior. Educators using
this approach provide both information and reinforcement such as
praise and money, and they may also make behavioral contracts.
Learners are taught to provide self-reinforcement by
establishing learner—-administered rewards and punishments
(Ferguson 1978, pp. 231 - 235).

The health education literature does not demonstrate that
either the cognitive or the behavioral approach is superior to
the other in inducing behavior change. Evidence can be found
which supports or negates the value of both approaches.
Additionally, the diQision between the two approaches is not
always clear cut. For example, both the American Heart
Association and Public Affairs Committee have developed written
material to teach people about the factors which increase a
person's risk of developing heart disease and how to lower this

risk. Booklets such as, Your Heart Has Nine Lives (Blakeslee
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and Stamler 1966) and Understanding Your Heart (Irwin 1974) are

published primarily to provide factual information about the
causes and prevention of heart disease but they also include
hints on how to change behavior and maintain new behavioré.
That is, they provide information on how learners can use self-
reinforcement to help their efforts at changing their behavior.

An example of a behavioral program which emphasizes both
cognitive and behavioral techniques is a weight control program
reported by Holm, Taussig, and Carlton (1983, pp. 170 - 174).
Clients were taught to alter their eating behavior by moni toring
their food intake, learning to be more assertive, rearranging
their home environment to help avoid overeating and altering
their food servicing practices. In addition to this
behaviorally-oriented instruction, ten of the twelve sessions
included a major emphasis on cognitive components including
prescription and explanation of an appropriate diet, instruction
on the vitamin, mineral and caloric content of foods and advice
on cooking techniques. This program was defined as a behavior
modification program and its results were attributed to the
behavior techniques despite its reliance on both cognitive and
behavioral type interventions.

These examples demonstrate that the apparent division
between cognitive and behavioral health education is not clearly
defined. The following studies demonstrate that both approaches
contribute to health education which is focused on changing
people's lifestyle habits. They also demonstrate that the

success of health education intervention is wvariable.
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Smokiﬁg is a behavior which has been shown to be associated
with several chronic diseases (Kasl 1974, p. 443). Smoking has
also been associated with osteoporosis (Notelovitz and Ware
1982, pp. 67 and 70). Influencing people to stop smoking has
been a goal of many health education interventions and the
success of such interventions varies widely. Kasl (1974,

p. 443) reported that survey evidence demonstrates that smokers.
are generally well informéd about the dangers of cigarette
smoking but that the rate of successful smoking cessation is
iow. In one survey, one-half of the participants reported
having considered stopping smoking but only 7.5% had been
successful in stopping for three months (Horn 1968, cited in
Kasl 1974, p. 444). Kasl (1974, pp. 445 - 446) also reported
that a review of the smoking cessation literature revealed that:
1. the success rate of educational interventions judged by a
one year follow-up was very poor; intervention groups and
matched control groups demonstrated similar rates of smoking
cessation, and 2. program drop out rates were high for all
programs. This evidence does not provide any support for the
use of educational interventions td help people stop smoking.

Evidence can be found which conflicts with Kasl's
conclusion. The Standard Heart Disease Program is a good
example of research which demonstrates that health education can
affect smoking and other disease-related behaviors. 1In 1972,
three similar communities in northern California were used to
demonstrate the value of eduéational interventions. The first

community received an information program about the prevention
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of ischemic heart disease. The sécond community received the
information program and was also provided with individual
counselling services. The third community was the control and
received no intervention. Two years later, evaluation of the
risk factors related to ischemic heart disease were used to
evaluate the effectiveness of the program. In both of the
communities which receiyed the educational interventions, the
overall risk of developing heart disease had dfopped by
approximately 25%. Serum cholesterol and blood pressure were
shown to be lower on average in both communities. The community
which received the additional intervention of counselling
services had the added result of a 35% reduction in smoking
among high risk individuals who obtained counselling. 1In the
control community the measures of overall risk of ischemic heart
disease increased during the study period (U.S. Dept. of Health,
Education and Welfare 1979, pp. 119 - 121).

| This study (U.S. Dept. of Health, Education and Welfare
1979, pp. 119 - 121) supports the use of health education to
reduce risk factors for heart disease. The method of evaluation
is especially interesting. Self-reported behavior change is not
used except for smoking. The success of the program was judged
on the actual change ip measurable risk factors. These factors
have been shown to be related to lifestyle factors which cause
disease. The conclusion was that educational interventions are
an important approach that does affect public health. This
study also demonstrated that health education can help people to

stop smoking.
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Exercise participation has also been idenfified as a
behavior which is important in health improvement and
maintenance. Martin and Dubbert (1982, pp. 1005 - 1007)
reviewed one hundred and six articles selected from the
behavioral medicine literature which studied the use of aerobic
exercise as a health intervention. They limited their review to
aerobic exercise studies and defined aerobic exercise as
"sustained increases in large muscle and cardio-pulmonary
activity, which, when performed with sufficient frequence,
intensity and duration resulted in improved endurance" (Martin
and Dubbert 1982, p. 1002). They concluded that aerobic
exercise is an imporﬁant lifestyle habit. This type of exercise
has been demonstrated to: 1. help reduce medical symptoms in
people with heart disease, 2. contribute to weight loss in
obesity, 3. help in the management of diabetes, and
4. contribute to the reduction of psychological anxiety. The
research findings supported the belief that regular moderate
aerobic exercise is a useful intervention and that efforts
should be made to help people begin to exercise and then
continue to exercise indefinitely.

In their review of the exercise adherence literature,
Martin and Dubbert (1982, pp. 1007 - 1008) found that between
50% and 70% of exercise participants in organized programs had
stopped exercising twelve to twenty-four months later. Most of
the dropout occurred during the first three months. Little
difference in adherence rates were found between populations whé

were healthy, at risk of developing heart disease or those who
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had experienced a heart attack. The state of health and
personal experience with disease symptoms did not appear to
influence compliance with recommended exercise behavior.

The important problems with interpreting the results of the
exercise adherence literature reviewed were identified by Martin.
and Dubbert. The method of evaluating the drop out rate varied
among studies. People who had dropped out of formal programs
but had continued to exercise on their own were included in the
drop out rate. Despite these problems of interpretation,
exercise adherence was judged to be low (Martin and Dubbert
1982, p. 1008).

Martin and Dubbert (1982, pp. 1011, 104) concluded that
exercise as a health intervention is less effective than it
could be because adherence rates are low. Exercise
participation behavioral changes are more likely to be
successful if the period of intervention is lengthy, includes
both instructor reinforcement and seif—reinforcement, and that
responsibility for reinforcement of behavior is transferred to
the learner,

It is possible to interpret a 50% to 70% failure rate as
proof that health education is ineffective type of intervention.
What such an interprétation neglects is that 30% to 50% of
participants were still exercising. Adopting exercise as a
habit is a major change in a person's lifestyle. A 30% to 50%
success rate may be an acceptable level of success for any given
intervention designed to help people change from being inactive

to being people who exercise on a regular basis.
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Dietary changes are equally hard to institute. Glanz
(1979, p. 631) states that the actual compliance rate with
prescribed dietary intervention is unknown but is generally
assumed to be less than the compliance rate with medication
prescriptions. The studies reviewed in preparing for this
investigation demonstrate low compliance rates. The drop out
rate from educational dietary change interventions has been
assessed and varies between 20% and 80%, depending on the study
(Ferguson 1978, p. 232). The problems of non-compliance and
high drop out rates are important because increasingly people
are being told to make dietary changes to prevent or manage
chronic diseases (Glanz 1979, p. 631). Despite the magnitude of
the problem of campliance, health education interventions have
been shown to have some degree of success. The results of two
weight control studies demonstrate this relative success.

In one study Adams et al (1983, pp. 306 - 309) demonstrate
successful long term behavioral change for a proportion of
participants despite a high drop out rate. The study included
125 participants divided into twelve separate classes. The drop
out rate was 49% for three classes of fifteen weeks and 58% for
the remaining classes which were twenty weeks long. Weight loss
was calculated usingvall 125 participants, including drop outs.
In this sample, 74% lost weight, 20% remained at the same weight
and 7% gained weight. A follow-up assessment was conducted
twelve to thirty-six months after the interventions ended.

Sixty of the original partiéipants were included in this follow-

up. Of the people who had lost weight in the program, 33%
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reported an additional weight loss, 26% had maintained the
weight loss and 40% had gained weight. This study demonstrates
that the intervention was effective for some participants. The
actual success rate was not calculated because there is no way
to determine if the respondents in the follow-up questionnaire
were representative of the whole sample or contained mostly
successful parﬁicipants. The researchers estimated the success
rate of maintaining weight loss as being between 20% to 60%,
depending on the assumptiéns made about respondents to the
follow-up questionnaire.

In another study, Holm, Taussig and Carlton (1983, pp. 170
- 174) compared a cognitive behavioral health education program
with reqular dietary counselling offered at the same institute.
He found that attendance was higher and the amount of weighf
lost was higher for participants in the health education
program. The attrition rate in the education program was over
50%. A long term follow-up one year later was possible on 46%
of the people who completed the proéram. Of these people 13%
had maintained their weight loss. These results.were reported
to be comparable to other cognitive behavioral interventions for
weight control.

These studies demonstrate that changing dietary behavior is
a difficult task. They also demonstrate that at least for some
participants, health education interventions help people make
the required changes and maintain these changes. Although

providing health education is not the total solution to the
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problem of convincing people to make dietary changes, it is part
of the solution,

Lifestyle habits including smoking, dietary and exercise
practices are important behaviours which have been shown to
influence health. Giving up smoking, participating in regular
exercise and improving diet are lifestyle habits associated with
the avoidance of disease. Convincing people to adopt health
praomoting lifestyle habits is an important goal for health
education. The health education literature demonstrates that
this goal is hard to achieve. Health education has been shown
to be only partially successful in facilitating change in
behavior. The process of behavior change is very complex and
depends on multiple factors (Kasl 1974, pp. 447 - 448). It
would be unrealistic to believe that health education will be
successful in all situations with all people. However, it
appears that health education is an intervention which does
contribute to the enormous task of lowering the lifestyle risks
for chronic diseases.

The literature that has been so far reviewed was selected
because it dealt with lifestyle changes that are recommended for
the prevention and management of osteoporosis. The
applicability of the findings of the reported studies to
osteoporosis varies depending on the behavior discussed. There
is every reason to assume that if studies were conducted using
women at risk of developing osteoporosis and women with
osteoporosis as the subjects, the success of smoking cessation

programs and rates of exercise participation would be similar to
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the studies reported above. 1In terms of smoking behavior,
osteoporotics and women with many risk factors are not a unique
population. The smoking cessation behavior for these groups
would likely be similar to smoking cessation behavior of other
women.,

The presence or absence of chronic diseases was shown by
Martin and Dubbert (1982, pp. 1007 - 1008) not to-be a factor in
exercise adherence. They also reported that adherence rates
were similar for different clinical populations. It is likely
that if exercise programs were available to osteoporotics and
at-risk women, adherence rates similar to those reported by
Martin and Dubbert would be found.

The results on dietary compliance reported above are less
transferable. The dietary changes required for long term weight
control are not coﬁparable to the dietary changes required for
osteoporosis prevention and management. Weight control requires
both helping people make major changes in the type and amount of
food they eat and helping them change their relationship to
food. The recommended changes related to osteoporosis are less
dramatic. For example, pre-menopausal women need only include
two glasses of skim milk or its equivalent in their diet on a
daily basis. This inclusion of milk to a varied diet which
contains vegetables and other foods which contain calcium
‘ensures that women get their recommended daily intake of
calcium, Post-menopausal women are often advised to further
increase dietary calcium. Even with these additional increases

the dietary changes for many women are small compared to the



dietary changes required for weight control. This difference
may suggest that educational dietary interventions related to
osteoporosis may have a higher success rate than educational
dietary interventions for weight control.

Health education can be defended as an appropriate
intervention for both the reduction of lifestyle risk factors
and the management of osteoporosis. The successful outcomes of
such interventions are likely to be similar to the outcomes
reported for other health problems. It is unrealistic to expect
health education to totally solve the problems presented by poor
health habits. However, health education has been shown to be
an intervention which has helped individuals make important and

difficult behavior changes.

Health Education Related to Environmental
and Health Care Organization Factors

Two important disease factors which can be influenced by
health education ére drug safety and patient compliance with
medically prescribed treatments. The research articles reviewed
in this section were selected because they either demonstrated
that health education was required to solve a problem or that
patient education was likely to help patients to assume an
increased level of responsibility for treatment management.
Patient responsibility is an important issue in osteoporosis.
Once the disease of osteoporosis has been diagnosed, the level
of dietary intake of calcium and appropriate physical activity

become patient compliance issues as well as lifestyle disease
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factors. Effective treatment requires the active participation
of the patient. Only the patient can implement prescribed

lifestyle changes.

Drug Safety

Ideally, women should be able to assume that the drugs they
use with or without prescription are safe. This assumption
places the full responsibility for drug safety on professionals
such as physicians, pharmacists, drug companies ahd national
agencies which determine which drugs will be marketed in Canada
and the United States. It is unwise for people to trust that
these authorities will always protect them. All drugs have
potential side effects. This fact is confirmed by browsing

through the Compendium of Pharmaceuticals and Specialists

(Krogh, 1986). Members of the general public interested in
decreasing disease risk related to drug safety need to know both
the therapeutic effects and side effects of the drugs they are
using. Drug users are often unaware of the effects and side
effects of the drugs they use.

Two surveys conducted for the Federal Food and Drug
Administration (Miller 1983, pp. 6 - 7) have shown that patients
are not well informed about the risks related to drug therapy.
Thirty-five percent of patients reported they had not received
any information about the possible side effects of prescribed
drugs from either their physician or their pharmacist. Only 25%
remembered being told about possible side effects. Survey

information collected from physicians demonstrated that there
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were important gaps in the types of information they routinely
gave to patients. Information often excluded from discussions
with patients about drug therapy were: 1. the length of time
the drug needed to be used; 2. the name and purpose of the
drug, and 3. the side effects of the drug. These surveys
indicate that it cannot be assumed that patients are routinely
well informed about the medications they are taking.

There is evidence that at least some patients want more

information about the drugs they use. Books such as The

Essential Guide to Prescription Drugs (Long, 1985) and The

People's Pharmacy (Graedon and Graedon, 1985) have been written

for the single purpose of providing more drug information to the
general public. The authors of both books stress that these
books wére written in response to a public demand for more
information (Long 1985, p. xi; and Graedon and Graedon 1985,
pp. 1 - 2). The Vancouver Public Library reports that requests
for drug information are very common and increasing annually
(Irwin 1986, pp. 2 - 3). Irwin (1986, p. 3) also reported that
when librarians recommend to clients that they consult their
physician, many clients respond by complaining that their
physician is not a good source of information about drugs. This
evidence indicates tﬁat at least some of the patients who are
concerned about side effects experience difficulty in obtaining
adequate information from physicians and books.

The surveys conducted for the Federal Food and Drug
Administration, the drug books published for the general public

and the current use of the public library as a drug information
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resource indicate that patients want and probably require more
information about drugs than is routinely provided by their
physicians. The impact of the disease factor associated with
drug safety may be affected by increasing the general public's
knowledge about drugs.

Osteoporosis health education should include information
both about medications that increase the risk of getting
osteoporosis and drugs that are used to treat osteoporosis.
Without this information women cannot minimize their risk by
avoiding drugs.believed to affect bone mass. The drugs
prescribed for osteoporosis have side effects. Women need to be
informed about these risks so they can make informed choices.
The Ostop education program includes information about drugs.
Medical experts and a pharmacist both have provided drué
information and answered members' questions. The provision of
knowledge about medications is part of'Ostop's program. Several
of the physicians and the pharmacist provide members with
helpful information related to drugs. The topic of drugs is
given little emphasis in this study at the request of Ostop's

president. This decision is discussed further in Chapter IV.

Health Education and
Patient Compliance

Effective management of osteoporosis requires that patients
comply with prescribed treatments. These prescriptions include
the proper use of drugs to increase bone mass and advice about

lifestyle factors.
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Health education has been shown to increase the rate of
compliance with medical advice. Patients must have adequate
knowledge about expected behavior and the necessary skills if
they are to be successful in complying with medical
expectations. No studies were found to demonstrate how patient
education affected compliance in osteoporotics. The studies
reported here demonstrate the effect of education on the
compliance of patients with other chronic diseases.

In one study, hemophiliacs were taught how to evaluate
bleeding episodes and how to administer treatment techniques at
home. The success of this intervention was measured by
reductions in time lost from work and school and decreased use
of medical services. There was a 74% reduction in the
absenteeism rate and an 89% reduction in the number of days that
patients spent in hospital (Levine and Britten 1973, pp. 196 -
199).

Another study was designed to reduce the number of visits
diabetics made to a hospital emergency room. One aspect of
changed services was that patients were provided with a telphone
hot line. Patients could use this hot line'to get medical
information, make clinic appointments and renew prescriptions.
The easy access to information about their disease was
considered to be one factor in the success of this program which
was evaluated by assessing the rate of hospital admission for
diabetics. The rate of admission declined. 1In 1968, before the
program began, 3,300 patients were admitted. In 1970, only

1,250 patients were admitted. This drop in admissions occurred
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despite an increase in diabetic patient population from 4,000
patients to 6,000 patients (Miller and Goldstein 1972, pp. 1388
- 1390).

A third study evaluated the effectiveness of educational
interventions provided for asthmatics in an emergency department
prior to discharge. The goal of the program was to reduce the
number of emergency room admissions for asthmatics. The study
group was provided with information selected because it would
enable patients to prevent and control their asthma attacks
better. They were also encouraged to comply witﬁ treatment
prescriptions and to believe that they could have more control.
The instructor was a nurse who also had asthma. The patients
who received the intervention from this nurse used the emergency
room less frequently. The authors concluded that patient
education is an important factor in increasing compliance with
medical advice and that the effectiveness of patient education
is influenced by the characteristics of the instructor. The
nurse with a personal history of asthma was a more effective
instructor than non-asthmatic emergency nurses. The authors
infered that this finding may indicate that patients with access
to people who suffer from the same medical problem may be more
likely to adopt recommended behavior (Maiman et al 1979,
pp. 1919 - 1922).

These three studies demonstrate that patients with chronic
diseases can reduce and control the symptoms of their disease if
they have been provided with the information and the skills they

need to manage their medical problem. The study on asthmatic
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patients also suggests that successful role models with the
disease>may be more effective in persuading clients to make the
necessary changes. This evidence supports the position that
providing osteoporotics with sufficient information and
practical skills about their drugs, and required dietary and
exercise behavior may increase their compliance with these
commonly prescribed intérventions.

As already discussed, the Ostop Board does understand the
value of women being informed about their drugs. This knowledge
is related to medical compliance as well as drug safety factors.

Dietary and exercise habits become medical compliance
issues when they are interventions prescribed to help manage a
chronic disease. That is, the behaviors of consuming adequate
calcium and engaging in exercise can be assigned to either the
lifestyle factor category or the health care organization-
factors category. Thé assignment depends on who gives the
advice and the health status of the client. If a physician
recommends adequate dietary intake for an osteoporotic, a
problem with non-compliance is a health care organization
problem. However, if a dietitian from the Dairy Foundation
recommends that women eat high calcium foods to get their
ﬁecessary daily intaké, failure to comply is a lifestyle factor.
This overlap is not a serious problem. The goal is to motivate
women of all ages with and without osteoporosis to adopt
recommended dietary and exercise habits.

In this study, self-reported dietary and exercise behavior

is measured. The study design precludes evaluating cause and
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effect relationships, but it was designed to assess the degree
of members' compliance with recommended osteoporosis behaviors.
Knowledge about drugs and patient compliance are important
disease factors in osteoporosis which can be affected by health
education interventions. The Ostop education program provides
both drug information and makes lifestyle recommendations to
members. Health education has been shown to be a useful
intervention in helping people minimize the influence of disease
factors related to drug safety and health care organization

factors.

Summarz

Selected literature has been reviewed for the purpose of
demonstrating tbat health education has been used effectively as
an intervention to reduce the incidence of diseases and to help
control medical problems related to chronic diseases. It has
been shown that:

1.. Increasing people's knowledge about disease risk and the
consequences of a disease results in improved participation
rates in preventive procedures.

2, Knowledge is an important factor for people who are being
assisted to adop£ recommended lifestyles.

3. Thé division between cognitive and behavioral interventions
is not clear cut. Both approaches have been shown to
influence people to change their behavior. People appear

to benefit both from having knowledge about a disease, its
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prevention or treatment, and receiving help with

instituting and maintaining behavioral changes.

4. Providing patients with information about their disease and
the prescribed treatments for its management result in
increased compliance with medically prescribed behavior.

5. Some members of the general public want more information
about their drugs.

These findings support the use of health education as an
intervention to help women reduce their risks of developing
osteoporosis and to help wamen with osteoporosis behave in a
manner which is believed to minimize the effects of this
disease.

Regardless of the approach used or the client group
involved, the overall goal of heaith education is to facilitate
desirable behavior change. This objective is very ambitious.
For example, health education directed at reducing chronié
diseases involves first making people aware of a problem and
then convincing them to make major changes in their lifestyle.
One explanation of the low success rate of health education
interventions may be the unrealistic expectation that one
intervention or one type of intervention will accomplish this
major change in an individual.

It may be possible to demonstrate that health education is
effective if programs are developed which have specific program
objectives chosen realistically and reflecting outcomes that are
likely to be attainable. For example, an intervention designed

to inform a previously uninformed population of women about
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osteoporosis may have as its main objective an increased level
of awareness that osteoporosis is a disease which should concern
them. Such an intervention has a successful outcome if an
increased number of women in the target population become aware
of osteoporosis. The evaluation of this type of intervention
should not include the expectation that people will have changed
their major life habits. However, if the goal is to help people
who are already aware of osteoporosis adopt recommended
behaviors, the expected outcome is that people will be both
knowledgeable about osteoporosis and be performing the
recommended behaviors of consuming adequate calcium and leading
‘an active lifestyle. For health education to be effective, the
objectives of specific inﬁerventions must be appropriately
matched to the requirements of the target population.

Another reason for the apparently low success £ate
demonstrated in several of the studies which measured behavioral
outcome may be the length of time required for major behavior
changes to occur. Behavior change may be a.gradual process
which requires a variety of interventions. Dropout rates may be
an indication that specific interventions are unsuccessful for
the people who leave the program but it is not possible to state
that the dropouts never change. They may change later, perhaps
after exposure to another intervention. Only longitudinal
studies would assess the relative effectiveness.of health
education. Such studies might demonstrate that behavior change
is a grédual process. No such studies have been done in the

area of health education. Because of this situation it is not



possible to fully evaluate the impact health education has on
the process of helping people change their behavior.
Nevertheless, it can be concluded that health education is
an important but imperfect intervention. Individual health
education interventions are likely to have low success rates
when behavior change is the criterion used for determining
success. This is a problem, but it does not invalidate the use
of health education to effect change. In most cases, adults
cannot be forced to attend.screening tests, seek diagnosis,
follow dietary and exercise recommendations or to comply with
medical advice. People must be convinced to adopt recommended
health behaviors. Despite the low success rate of individual
programs the health education research démonstrates that
educational interventions do help some people change. This
evidence supports the use of health education as part of the
process of helping women avoid osteoporosis or minimize its
consequences. At present there is no agreement in the health
education field about how this task is best accomplished.
Practitioners and researchers use a variety of learning and
change theories to guide their work. No single approach has
been shown to be universally superior. This lack of a widely
accepted theory means.that practitioners and researchers must
choose for themselves the theory which they believe best

explains the phenomena of interest to them.
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Theoretical Framework

The selection of a learning theory for this study was made
after the researcher had had several interviews with Ostop's
president, Mrs. Gerda Todd, and after having attended Ostop
meetings for one year. These interviews and observations of the
meetings provided the researcher with qualitative data about why
Ostop had been founded and what educational goals the founders
were attempting to achieve. The theory chosen to guide this
study needed to reflect and facilitate articulation of Ostop's
educational philosophy. The theory also had to provide an
‘explanation of how the educational interventions provided by the
Ostop organization influenced members' knowledge'and behavior.
Describing Ostop's educational interventions based on a learning
theory was an essential prerequisite to generating research
questions. Social learning theory as described by Bandura (1969
and 1977) was the theory chosen.

Social learning theory as described by Bandura (1969 and
1977) was selected for the following reasons. First, it is a
broad theory which explains how people learn and change their
behavior. Bandura describes multiple factors which influence
this process. Both the breadth of the theory and the
identification of infiuencing factors make social learning
theory useful for the task of describing the influence of
Ostop's educational program on members. Second, once Ostop's
education program had been explained theoretically, by using the
theory it was possible to identify several areas for research

evaluation. Social learning theory was used to generate logical
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research questions and to guide the development of measures to

evaluate these questions and to explain the research results.
The third and final reason for selecting this theory was that it
is not biased towards the use of either cognitive or behavioral
strategies. It acknowledges that both are appropriate and both
can be used to facilitate behavioral change. All of these
reasons are related to the goal of this study, which is to
attempt to provide an explanation of how Ostop functions as a
provider of osteoporosis health education.

In the remainder of this chapter social learning theory is
described and related to Ostop. The discussion is divided into
the following subsections: 1) General description of social
learning theory; 2) Relevance of social learning theory to this

study; and 3) Summary.

General Description of
Social Learning Theory

Bandura describes social learning theory in two books

Principles of Behavior Modification (1969) and Social Learning

Theory (1977). The descriptions of social learning theory
concepts presented in this section are based on both of these
books.

Social learning theory states that many human attitudes and
behaviors are learned by the process of learners being exposed
to a variety of models in their environment. This exposure
provides observers with information which they interpret and

symbolically encode (Bandura 1969, p. 120; 1977, p. 22).
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Once stimuli have been symbolically coded, observational
learning may be said to have occurred. A key point in this
theory is that the observer does not have to perform the
behavior for it to have been learned. The symbolic codes can
later be recalled and used to guide delayed performance. This
means that people can learn behavior solely by observation
(Bandura 1977, pp. 22 - 23).

Another important concept is modeling, the process by which
information is transmitted to the observer. In children prior
to the development of language this process is dependent on the
availability of actual models demonstrating behaviors in the
environment. However, once language skills have been developed
other types of models become useful. For example, verbal
instruction, either written or oral, about a behavior can be
used to transmit informétion to a learner (Bandura 1977, p. 39).

Verbal moaels may potentially be less effective because
they depend on the observer having sufficiently well-developed
verbal skills to understand the verbal instructions. Despite
this disadvantage, they are very common (Bandura 1977, pp. 39 -
40) . The reason Bandura gives for the frequent use of verbal
models is that "one can convey with words an almost infinite
variety of behaviors that would be inconvenient and time
consuming to portray behaviorally" (Bandura, 1977, p. 39).

In addition ﬁo live models who may either demonstrate
behavior or provide verbal information, other sourcés of
information may also serve as models. These include television,

films and printed sources of information. The process of
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modeling is the same regardless of the information source
(Bandura 1977, pp. 39 - 40).

The key point of this social learning theory is that much
of what people learn in society they learn by being exposed to a
variety of models. The term models as used by Bandura includes
most sources of information in society. People learn by
observing and may later reproduce the behavior. They may also
choose not to reproduce modeled behavior. What behaviors they
learn and choose to reproduce are influenced by a variety of

factors (Bandura 1977, pp. 23 - 23, 39).

Factors Which Influence
Observational Learning

Factors which influence the behavioral outcome of
observational learning include attentional processes and
behavior reproduction processes (Bandura 1969, pp. 136 - 143;

and 1977, pp. 24 - 28).

Attentional Processes

The first step in observational learnihg is capturing the
attention of the observers. It is the observers who make the
choices which determine which models will be observed. Factors
which influence this choice include observer characteristics,
the observer's perception of the value of the behavior being
transmitted and characteristics of the model.

Observer characteristics. Observers bring to the learning

situation personal characteristics which influence their choice
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of models. These include all internal factors which determine
what information will be judged as relevant and attainable. For
example, the learners' personal abilities influence their choice
of models.

People are more likely to attend to a model who is
presenting behavior which seems attainable than to a model
. presenting behavior which appears to be beyond the ability of
the learner. Educators do not have control over these factors.

Value of the behavior. The modeled activity must have

functional value to the observer. Bandura states that this is a
very important factor. An observer alerted in advance to the
value of a behavior is likely to attend to a model presenting
that behavior. This aspect of social learning theory relates
directly to the work on beliefs presented earlier. Informing
women about the consequences of osteoporosis may make them
increase their attention to learning risk factors and learning
about preventive and treatment behavior.

Model characteristics. The characteristics of the model

also affect the situation. Observers are likely to choose human
models who appear to have high levels of competence and high
social status. Bandura suggests that although these factors
influence the choice of models, they are less important than the
functional value of a behavior for the observer.

Observer characteristics, the functional value of the
behavior, and model characteristics are all factors which
influence the likelihood that observers will attend to a role

model. If the role model does not capture the attention of the
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observer then the process of observational learning does not
occur. This point is important because some of the factors
related to attentional processes are not within the control of

the change agent.

Behavior Reproduction
The actual performance of a behavior depends on the
accuracy of the symbolic code, practice and motivation.

Accuracy of the symbolic code. Delayed performance

requires that the observers convert their observations into a
symbolic form, Observations are encoded in memory either as
images or wérds, and are later reviewed and used to guide
performance.

The accuracy of the behavior reproduced depends on how
accurate a symbolic code is retrieved from memory. This code is
recalled and is used to guide behavior. Discrepancies between
the code and performance serve as feedback to the learners.

Practice. By repeating the behavior the discfepancies
between an accurate symbolic code and performance are
eliminated. Practice alone is not sufficient unless the
symbolic code is accurate and the learners already have the
required skills to perform the behavior. Complex skills often
require supervised practice before accurate reproduction is
possible. Practice is a process which increases the accuracy of
the symbolic codes.

Motivation. The observer must be motivated to perform the

behavior., The value of the behavior was discussed under the
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heading of attentional processes. Not only must the behavior be
valued if it is to initiate the process of observational
learning it must also have sufficient value to the 6bserver to
facilitate performance. The observer determines the value of
the behavior and also evaluates the consequences of possible
outcomes. Limited value or negative consequences lower the
possibility that the observers will apply what they have learned
observationally.

Performance does not necessarily follow acquisition. An
observer may have learned a behavior but the decision to perform
the behavior depends on multiple factors including the accuracy
of the symbolic code, the presence of the skills required to
perform the behavior, the opportunity to practice and the wvalue

of the likely outcomes.

Summary

Social learning theory can be used to explain the process
of behavioral change. This process is influenced by multiple
factors. As a result, the behavior outcomes are variable and
depend on factors which originate’in the learner; the person or
information source perceived as a model, and the environmment.
Providing learners with high profile models who accurately and
consistently demonstfate the desired béhavior, and providing
incentives in the environment facilitates, but does not
guarantee learners' adoption of the desired behavior (Bandura

1977, p. 143; 1977, p. 29).
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Social learning theory states clearly that it is not
possible to control all of the factors which influence
behavioral change. Accordingly, educators have §nly limited
control over the outcome of educational interventions. They can
manipulate the immediate learning environment but the
effectiveness of their efforts will be influenced by the actions
and characteristics of the learner and the learner'é life

environment.

Relevance of Social Learning Theory
to this Study

The Ostop educational program had not been studied prior to
this research. As a result, no research-based information was
available to guide this study. This study used Bandura's social
learning theory as a conceptual framework for two purposes.. The
first was to analyze qualitative information about Ostop members
and the Ostop educational program. This process was essential
because it was not possible to generate logical research
questions until an attempt was made to determine the
characteristics of Ostop members and to understand how the Ostop
education program appears to exert its influence on the members.

The qualitative information came from three sources.

Mrs. Gerda Todd; co-founder and President of Ostop, described
the population she assumes Ostop is serving. She also described
why Ostop was founded and the goals of its educational program.
The second source of information was the observation of Ostop

meetings by the researcher, and the third source was a review of
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the literature provided by Ostop to its members. Social
learning theory concepts described in the previous section were
very useful in providing a framework to organize this
information. This analysis is presented subsequently under the
heading of Ostop's educational program.

The second use of social learning theory concepts in this
study was to generate research questions. The concepts were
used to identify theoretically important variables and measure
their influence. This application to social learning theory is

discussed further in chapters IV and IV.

Ostop's Education Program

Ostop was founded by a small group of women who have had
personal experience with osteoporosis. Members of this core
group had experienced frustration in.their attempts to be
diagnosed and treated. With the help of health care
professionals as advisors these women designed the Ostop
educational program to help other women more easily become
informed about esteoporosis.

The purpose of Ostop's education program is to transmit
information related to osteoporosis to its members. The type of
information includes knowledge about disease risk facto;s,
knowledge about diagnosis and treatment, recommendations
regarding the adoption of specific lifestyle health habits, and
information about the effects and side effects of drugs.

This purpose is achieved by providing members with access

to selected sources of information. These include women with
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the disease, professional experts and printed materials. Social
learning theory would classify all of these sources as models.

The general assumption that the Ostop Board makes about
learning is that if women are provided with easy access to
appropriate role models, they will become knowledgeable about
osteoporosis and may adopt recommended behaviors. This
assumption agrees with the social learning concept that exposure
to models can lead to the transmission of information to the
learner and changed behavior.

Ostop exists within a social context and the role it plays
is affected by this context. Osteoporosis is not a new disease
but, as discussed in Chapter I, it is a disease which is
currently receiving increasing attention. A body of knowledge
now exists which indicates that it is largely a preventable
disease and one that can be treated effectively once it has
developed. HCwevgr, the prevention, diagnosis and management of
osteoporosis are not Yet standard public health or medical
practices. This means that women do not automatically receive
up to date information about osteoporosis prevention from
traditional healthcare services nor do they necessarily receive
comprehensive medical management once osteoporosis has been
diagnosed. Many women are exposed primarily to role models who
still maintain the position that little can be done to prevent
or manage osteoporosis. One of Ostop's goals is to change this
situation so that women eventually become accurately informed

about osteoporosis.
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Ostop provides its members and the interested general
public with up to date information about osteoporosis. A
variety of approaches is used:

1. Each year the organization arranges nine public lectures on
different aspects of osteoporosis. These lectures are free
and are held in the City of Vancouver.

2. An annual newsletter is sent to members. This newsletter
features information about osteoporosis.

3. The Ostop Secretary provides written information about
osteoporosis., Women can get this material at meetings or
by phoning or writing to Ostop. This material includes
articles written for the general public and articles
written for health care professionals.

4, Thé Ostop Board siimulates a variety of other groups and
organizations to arrange local radio and télevision
programs about osteoporosis.

The goal of the organization is to provide accurate and

appropriate models for the prevention and management of

osteoporosis for women with few or no models available, and for
women with inaccurate models. The organization provides written
models and expert live models who depepd on transmitting by
verbal explanations. iIt also encourages and cooperates with

other organizations to provide media models.
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Factors Which Influence
the Effectiveness of Ostop

Attentional and behavior reproduction processes exert an
influence on the effectiveness of the observational learning
process. Because no research information is available on Ostop,
discussions with Ostop board members and observations made at
meetings are used here in an attempt to identify important

factors.

Attentional Processes

Observer characteristics. Ostop members are the observers

in this discussion. The specific characteristics of Ostop
members have not been assessed. It is obvious that these women
are not representative of the general population of women.

First they are a self-selected group. They have shown
sufficient interest to join an osteoporosis organization.
Second, observing the group over a twelve-month periéd has shown
this researcher that most of these women are at least forty
years of age and many of them have obvious deformities of the
spine indicating the likely presence of osteoporosis. These
women appear to be representative of a segment of the population
which has a high risk of developing osteoporosis or that has the
condition and may have already sustained fractures. Suffering
the consequences of osteoporosis or identifying oneself as being
at risk of breaking a bone are both characteristics which are
likely to increase the women's interest in models who are

providing relevant information. Third, Ostop relies on verbal
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symbolic models. To fully benefit from Ostop's efforts women
need to have well developed verbal skills., This may mean that
Ostop members are mostly women who have been graduated from high
school or who have higher levels of educational attainment.
These chafacteristics are all likely to influence which women
attend to the models provided by Ostop.

The Value of the modeled behavior. This factor is

important in both getting the attention of the women and in
motivating them to adopt the recommended behaviors. The value
of the modeled behavior is discussed subsequently under the
heading of motivation.

Characteristics of the model. The models provided by Ostop

are of two types. First, there are the professionals. Ostop
arranges lectures which are given by health care and healﬁh
promotion professionals. These professionals have expert
knowledge in the area of osteoporosis, and have expressed a
special interest in this problem. The authors of articles
provided by Ostop to its members either at meetings or through
the mail are also members of the professional community. These
lectures and authors appear to be competent and some such as
physicians have high status.

The second type of model is women with osteoporosis. These
women have the disease and may have developed the characteristic
deformity, but they stress the value of early diagnosis and
report the effectiveness of treatments. All of the models
provided by Ostop express clearly the value of prevention, early

diagnosis and comprehensive medical management of this problem.
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The models provided by Ostop are believed to be good
models. Members who pay attention to these models will receive
a different message from those received by women who are only
exposed to less well-informed or less interested professionals,
and women with osteoporosis who believe that nothing can be done

about it,

Reproduction of Recommended Behavior

| Social learning theory may also explain the degree to which
recommended behaviors are adopted. Prior to this study no
attempt had been maoe to evaluate the behavior of Ostop members.
Observation of the program suggested that both the clarity of -
the modeling and the complexity of recommended behaviors may
affect behavior adoption.

The different behaviors were modeled with different degrees
of emphasis and clarity. Comparing the modeling of calcium
related behaviors and modeling of exercise behavior demonstrates
this effect. Calcium intake was emphasized at four of the nine
sessions during 1985. Different experts presented variable
beliefs about the value of .a high calcium intake. The amount of
daily calcium intake recommended varied between 800 mg and
1500 mg. This variation reflects the current state of the
calcium research. The amount of daily calcium intake
recommended was not consistent but all speakers clearly
recommended that osteoporotics maintain a high calcium intake
while the researchers continue to study calcium metabolism.

Members were made aware of the conflicted nature of the research
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but were also given direct advice on what the recommended
behavior is in relation to calcium intake.

The value of exer&ise received less emphasis and no ideal
behavior was modeled. Exercise was the focus of only one of the
nine lectures. Other lectures mentioned exeréise but it was not
the main emphasis of the lecture. Several speakers qualified
their comments about exercise by emphasizing that exercise has
not been proven to be effective. This lack of proof about the
value of exercise was not presented as a conflict between
researchers with different research results, but was left for
members to interpret. No speaker gave clear directions about
what exercise behavior is recommended for osteoporotics at the
present time in light of the current state of the research.
Exercise behavior was less clearly modeled than calcium intake
behavior. |

The difference in the complexity of the skills required for
adoption of éppropriate dietary behavior compared to the skills
required for adoption of appropriate exercise behavior will
influence behavior adoption. For example, by drinking three
glasses of milk and taking one 500 mg calcium supplement daily,
an osteoporotic can guarantee she will have ingested 1,500 mg of
calcium. These behaviors are simple to comprehend and all
participants have the required skills to achieve this behavioral
change.

Adopting appropriate exercise habits is more complex. This
statement is particularly appropriate for women who have already

sustained fractures. The process most likely requires personal
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guidance and feedback to ensure correct performance and safe
levels of activity.

Even if clear directions about recommended exercise
behavior had been provided, the use of a lecture format is
unlikely to be the most effective way to model this behavior;
Exercise is a complex physical 'skill. Its application to women
with osteoporosis is not something that can be accomplished by
either a lecture format or the provision of written information.
At best, a lecture format can be useful for the purpose of
stressing the value of exercise but it cannot be expected to
transmit sufficient information to enable members to learn how
to exercise safely and effectively.

The clarity with which the information is transmitted, the
selection of appropriate models and the complexity the behavior
influence behavioral adoption.. Based on the present education
program, it is more likely that Ostop members will make dietary
changes than exercise habit changes. Behavioral reproduction of
recommended osteoporosis behaviors is most likely to vary
depending on the emphasis given to a topic and the complexity of
the behaviors.

Social learning theory has been shown to be a useful theory
for analyzing the Ostop education program. This analysis
demonstrates that the social context and a variety of other
factors would be expected to influence the adoption of
recommended osteoporosis related behaviors. This analysis of
possible influences on behavior is the basis on which the

research hypotheses were generated and tested.



83

Summary

Social learning theory has been described and then used to
analyse the current Ostop education program. The analysis is
focused on describing the Ostop education program and the
factors that are likely to explain the influence the Ostop
program has on changing women's knowledge and behavior related
to osteoporosis. This analysis suggests that Ostop is most
likely reaching pnlf a self selected group of women. It also
suggests that model characteristics; the method and clarity of
delivery of the information; the value of the information and
the complexity of the recommended behavior will all influence
the effect Ostop has én helping women change. This analysis
provides the basis for generating survey questions to determine
member characteristics and for generating research hypotheses
which will look for correlational evidence that demonstrates
that association with Ostop is related to being knowledgeable

and adopting the recommended behaviors.

Chapter Summary

The goal of this study is to investigate the use of a
health education intervention aimed at increasing knowledge and
health-related behavior of individuals who have or may be at
risk of developing osteoporosis., To accomplish this goal it was
necessary to; 1. Understand the medical problem of
osteoporosis; 2. Evaluate the effectiveness of health education

as a health care intervention; 3. Provide a theoretical basis
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for.the study; and 4. Relate Ostop's educational activities to
the described education theory.

In this chapter osteoporosis was shown to be a chronic
condition which most likely develops as a result of the
interaction of a variety of disease factors. Biological
factors, lifestyle factors and health care organizatioﬁ factors
were shown to contribute to the development of osteoporosis.
Once these disease factors were identified it was possible to
evaluate if health education had a role to play in helping women
to reduce their personal risk factors or in helping women with
osteoporosis deal with this condition.

The role of health education was evaluated by reviewing
selected articles from the health education literature. Because
no literature related to health education for osteoporosis was
located, this section of the literature review was developed
using articles related to other medical problems. Health
education was shown to be an important but imperfect
intervention which does have a role to play in contraling
chronic disease.

Bandura's social learning theory was selected to provide
the educational theory foundation for this study. The major
concepts of the theory were described and then used to explain
how Ostop functions as a health care provider. The articulation
of a theoretical explanation of Ostop's educational programs

based on educational theory was an essential step in the



development of this study. Relating Ostop's educational
activities to Bandura's social learning theory made it possible

to generate theory based research questions.

85
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CHAPTER III

RESEARCH DESIGN

Chapter III presents the research design for this study.
The chapter is divided into three sections. The first section,
population and study sample, describes and compares the
populatién from which the study sample was selected, and the
study sample itself. After this discussion the procedures used
to select the study sample were described.

In the second section, research procedures, the type of
research methods used in the study are stated and the reasons
for these choices are explained. Next, the data collection
method is described and the choice of a mailed questionnairel
justified. At the end of the seétion uncontrollable influences
that may have influenced the results are briefly discussed.

Although the study measures are part of the research design
and would logically be the next section, this discussion is not
included in Chapter III. Discussion of the measures including
the development of measures and the pilot test is found in
Chapter 1IV.

The third section, plan for analysis, identifies the

statistical tests that will be used to analyse the data. These
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include Pearson correlation coefficients and regressign

analysis.

Population and Study Sample

Theqpurposes of this section are to describe the population
from which the study sample was selected, describe the study
sample, demonstrate how well the sample represents the
population and describe the procedures used to seleét the
sample.

The discussion of the population from which the sample was
selected is divided into two parts, the target population and
the accessible population. The target population is defined as
the segment of the population of Canadian women to which Ostop
members belong. The accessible population is the segment of the
target population which was available to the researcher for
sample selection. In this study Ostop members are the
accessible population. By describing and comparing the
accessible population of Ostop members and the target
population, it will be demonstrated that the accessible
population is not fully representative of the target population.
Identification of this lack of congruence was important and
demonstrates that the research finding cannot properly be used
to make inferences about the whole target populatioﬁ.

Next the study sample is described. It is shown to be
congruent with the accessible population, which means that the
research findings can be used to make inferences about Ostop

members. The description of the study sample also explains how
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and why some ﬁembers were excluded before making the selection
of study participants.

The description of the study sample is followed by a brief
section which describes the methods used to select study
participanﬁs. The procedures were used in an effort to insure

that the study sample was a random group of Ostop members.

Target Population

The reduction of the incidence and the effective treatment
of osteoporosis depend in part on all women being full informed
about the risk factors related to disease development, methods
of diagnosis, recommended lifestyle habits and available medical
treatments., Theoretically, all Canadian women need to be
informed about this disease but different segments of this
population of women need different types of information. This
study is concerned with only a segment of this population.

The segment of the population of Canadian women that is
relevant to this study is called the target population. The
target population is all Canadian women who have reached bone
maturity and whose bones have started the natural process of
decreasing bone mass. This population includes Canadian women
thirty years of age and older.

Members of the target population do not have homogeﬁous
osteoporosis-related characteristics. The target population
includes:

1. Women with both high and low risk levels of developing

osteoporosis.



2. Women who are totally unaware of osteoporosis as a medical
problem, as well as women who are aware of this problem.

3. Women with and without the disease.

4. Women with all levels of educational attainment.

5. Women in their thirties as well as older women.

This is a population that varies widely in manifestations of

osteopofosis. Ostop members.belong to this population but do

not represent all of its aspects.

The Accessible Population

The experimentally accessible population is Ostop members.
Ostop members do not reflect the full range of variation found
in the target population. As stated earlier in Chapter II,
quantitative descriptive data on the members of Ostopido not
exist, but members of Ostop are believed to represent oﬁly a
selected segment of the target population.

As no current demographic data are available on Ostop
members, the differences betwéen Ostop members and the target
population could only be hypothesized. Discussions with
Mrs. Todd suggested that the accessible population has the
following characteristics:

1. With very few exceptions, Ostop members are forty years of
age or older. The age range extends from age forty to the
mid-eighties. Within this age range, approximately 85% of
members would be older than sixty-five. The few members
who are younger than forty would be exceptions to the

general population profile.



Ostop's membership is almost exclusively women. The few
men members are spouses of women members or medical
professionals. -

The majority of women members either have the medical
problem of osteoporosis or have identified themselves as
having a higher than average risk of developing

osteoporosis.

In addition to the characteristics identified by Mrs. Todd, two

others became obvious as a result of the researcher's

association with Ostop.

l.

Members are women who have shown sufficient interest in
osteoporosis to join an organization related to this
disease., This action indicated both an interest in and
knowledge about osteoporosis that was sufficient to at
least be aware of osteoporosis as a medical problem.

It is likely that most Ostop members will have at least
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been graduated from high school, and some members will have

educational attainment beyohd high school. This

characteristic was hypothesized based on observing the type

" of educational programs provided and by observing the

guestions asked by Ostop members at meetings. Both the
lecture series and most of the written material available
tb members requires that participants have well integrated
verbal skills. At meetings the quality of questions asked
by members demonstrated a variable level of knowledge.
Some members asked questions that were simple and easily

answered. More commonly, the questions asked reflected
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that some members are very knowledgeable about

osteoporosis. It is not uncommon for members to ask

questions which stimuléte lecturers to discuss new findings
in the osteoporosis research or to explain the lack of
research or practice on which to base answers. This
hypothesized educational level is also predicted by the

adult education literature. Cross (1981, pp. 53 - 55)

reviewed adult education participation studies and reported

thét adult participation in organized educational
activities is positively correlated with level of
educational attainment. Based on the type of education
intervention, the type of questions asked by members and
adult education theory it is likely that the typical Ostop
member will have completed high school.

These member characteristics strongly suggest that Ostop
members are not truly representative of the target population.
This group of women appear to be a selected segment of the
target population. They represent a self-selected group of
middle-aged and older women who typically have osteoporosis or
believe they have it, or are at risk of developing it; who are
aware that osteoporosis is a medical problem; who are
sufficiently interested to join a self-help group and who have
adequate verbal skills to benefit from the type of program
provided by Ostop. This lack of representativeness compared to
the target population affects the generalizability of the.

results.
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The findings of this study can not properly be generalized
to the target population., This limitation does not negate the
potential importance of this study. Ostop members are
representative of a large number of women in the target
population. If the study results are positive, it would be
possible to generalize the study results to other groups of
women with some or all of the characteristics of Ostop members.
For example, the findings of this study could be used to predict
variable relationships in other osteoporosis self-help groups in
other cities and provinces. 1If the study results are negative,
this information will also be useful in beginning to understand
how Ostop functions as an organization which provides health
education.

Another reason that this lack of generalizability to the
target populatidn is not considered to be a serious problem is
that this study was developed primarily to assist Ostop in the
process of evaluating its program. This tésk emphasized the
need for the sample selection to accurately reflect the
accessible population but minimized the importance of
representativeness between the accessibie population and the -

target population.

The Study Sample
This study sample was a randomly selected group of one
hundred and twenty Ostop members. A member in this study is any
person who has joined Ostop since it was founded.in

November 1983. This includes women who have joined only once
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and not renewed.their annual membership, and women who have
joined and annually renew their membership. Women who have not
renewed their membership were included because at the time that
the study was conducted, Ostop had not made membership renewal a
priority. There was no way to determine which of theée women
with non-renewed memberships would choose to renew their
memberships if approached, and which women would discontinue
membership. Ostop included these lapsed members on its
membership roll. For the purpose of this Study members include
both lapsed members and women who have paid their annual
membership during the last twelve months.

The selection of the study sample was made from a specific
sub-group of members. Included were all wdmen members who lived
in the Greater Vancouver area. This area extended as far east
as Mission and Chilliwack. The other boundaries were
established by the geographic boundaries of mountains and water
to the north and west, and U.S.A./Canadian international
boundary to the south,

These geographic boundaries were established to limit the
sample to members who have all had the opportunity to attend
Ostop meetings. All members who were included in the membership
list used to select the study sample lived no further away from
Vancouver than approximately a one hour drive.

Generating this limited membership list was an important
step because one research hypothesis atteﬁpted to evaluate the
"relationships between the independent variable of meeting

attendance and the dependent variables of knowledge and
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behavior. To assess these relationships fairly it was decided
that all women included in the study should have had the
opportunity to attend the meetings.

Once this selected membership list was generated, further
exclusions were made. Men were excluded because osteoporosis is
less common in men and they are not the primary focus of Ostop.
There was little reason to believe that men members were
osteoporotics or at risk of becoming osteoporotics. Two men
were physicians associated with Ostop and ten others were the
spouses of women members. The study was intended to focus on
women with osteoporosis or likely to develop osteoporosis. For
these reasons it was believed justifiable to eliminate the
sixteen men who would otherwise have been included in the list
dsed to select the sample. Sixteen women members were also
excluded because they had helped with developing the
questionnaire. This group included women board members and
participants in the pilot test. After these exclusions, the
selected list of members was considered complete.

This list contained 261 names and represented 69.6% of the
total membership. Other than meeting attendance, there is no |
reason to believe that the women included in the selected
membership list have characteristics that are different from
those of the women members who were excluded. Unfortunately, no
data exist to test this assumption. This selected membership

list was used to select the study sample.



95

Procedure Uses‘to Select the Study Sample
The random sample used in the study was selected using a
random number table. First each name on the selected membership
list was assigned a number. The first name on the list became
number 1. The rest of the names were numbered consecutively to
261l. Following this, a random number table was used to select
one hundred and twenty participants. This process provided the

random sample of Ostop members who were mailed questionnaires.

Summary

The target population, the accessible population and the
study sample have been described. The accessible population of
Ostop members is most likely not representative of the target
population. This lack of representativeness will preclude
generalization of the study results to the target population.
This lack of transferability of the results was not judged to be
a serious problem because of the purposes of the study. The
study sample is beliéved to be representative of the accessible
population. Lack of descriptive data on bstop members precluded
actually comparing the study sample with all Ostop members. The
random study sample was chosen from a selected segment of the
Ostop membership. The elimination of some members prior to
selection of the sample was justified by explaining how one of
the research hypotheses depended on sample members having had

access to the lecture series provided by Ostop.
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Research Procedures

The purpose of this section is to describe the research
procedures used in this study. The section is divided into
three parts: 1. types of research, 2. data collection method,
and 3. uncontrollable influences.

In the first part, types of research, the reasons for
selecting description and correlation research methods are
given. These methods are relatgd to the purpose of this study
and their choice is defended.

In the second part, data collection methods are described.
Other methods besides a mailed questionnaire were considered but
rejected. This process is discussed and the choice of a mailed
questionnaire is defended. Following this description, the
procedures used to increase the return rate are discussed.

In the third part, uncontrollable influences which may have

influenced the results of this study are briefly discussed.

Type of .Research

Both survey and correlational research methods were used in
this study. The data were collected to accomplish two research
goals, The first was to provide Ostop with descriptive
information about the characteristics of its members; The
characteristics used for this purpose were: selected
demographic data, level of knowledge about osteoporosis, level
of reported osteoporosis related health behaviours, information
about meeting attendance and members' perceived utilization of

models. These areas were selected for evaluation because of
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their potential usefulness to Ostop. Up to date information
about members would assist the organization in improving its
current programs and in developing outreach programs to attempt
to serve a larger segment of women. These variables were also
selected because they were relevant to the second purpose of the
study.

The second goal of the study was to explore and explain the
influence of Ostop's educational program on its members. The
correlational method of research was chosen because it is a
useful method in exploratory research. When little or no
research has been conducted in an area, correlational research
can be used to evaluate the relationship between multiple
variables in one study. The correlational method is also useful
when multiple factors are believed to act in combination to
influence behaviour (Borg and Gall 1979, pp. 477 - 479). Both
of these applications of correlational research apply to this
study. The Ostop education program had not been studied prior
to this project. The relationships between the program's
expected educational outcomes ana influencing factors were
unknown.,

In Chapter II, social learning theory was used to
demonstrate that multiple factors combined to influence the
léarning outcomes of the Ostop's education program. Based on
the lack of research and the relationships suggested by
application of theory, the correlation method was judged to be
an appropriate method to explore the stuay variables listed

above.
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The correlation method imposes limitations on the study
results. Correlational research is not designed to determine
cause and effect. The lack of quantitative information about
Ostop's health education programs made it impractical to design
a closely controlled expérimental study demonstrating cause and
effect. Because of this lack of information a correlation
design was considered acceptable. Identifying correlations
between relevant variables would help determine which variables
might be the focus for future experimental studies. If the
correlations in this study are both positive and statistically
significant, this evidence would help the Ostop Board understand
how they function as health education providers. Such evidence
would also provide the basis to justify further research using
experimental methods.

Both the survey and correlation methods of research are
part of the research design. These methods are insufficient to
demonstrate cause effect relationships in the Ostop educational
program but they do provide useful information which will help
Ostop modify and expand its programs. Additionally, if
significant correlations are found, the information produced by
this study may be useful in guiding further research using an

experimental design.

Data Collection Methods
The data were collected by means of a questionnaire mailed
to study participants. This method of data collection was

chosen after considering other methods. Because no quantitative
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descriptive data were available which described Ostop members
and the organization's education program, the case study method
of research was considered. This approach would have resulted
in the collection of indepth information about a small easily
accessible sample of volunteers. This approach was rejected
because thié type of information was already available. The
women hembers.of the Ostop Board have close contact with members
and already have a wealth of qualitative information based on
listening to members' histories and informally following their
changes over time. This information is not organized or
recorded, but it is known by the women who plan the educational
activities. A case study approach to data collection would have
documented this area of knowledge, but it_probably would not
have provided Ostop with much new information. It was believed
that using a questionnaire would make it possible to obtain more
objective data that would provide Ostop with new information and
confirm the undocumented knowledge base that the Ostop Board
uses to guide its education programs.

After deciding to use a questionnaire, a decision had to be
made about collecting the data by means of mailing the
questionnaire or interviewing members. Both methods could have
been used to collect the required data. The use of the
interview method would have had some distinct advantages. The
interviewer could have asked additonal and clarifying questions
to increase the quality and accuracy of the information
obtained. This approach would have been especially helpful in

obtaining detailed information about current bone status,
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osteoporosis knowledge and health behavior. These are complex
topics and difficult to completely evaluate with set questions.
Despite the acknowledged value of the interview approach to data
collection, this approach was rejected because of financial
restrictions.

The interview approach would have been expensive and time-
consuming. The researcher privately funded this study and as a
result limited funds severely restricted the choice of data
collection techniques. The lack of funding eliminated the
possibility of using paid interviewers. This limitation meant
that using an interview process to complete the questionnaire
would have required that the researcher conduct all of the
inte:views personally. The time involved to interview a
sufficient number of participants to effectively evaluate the
research questions was proﬁibitive.

To increase the return rate of questionnaires, several
procedures were employed. A self-addressed envelope was
provided, a follow-up letter was sent to non-respondents four
weeks after the initial mailing, and attention was drawn to the
project at the regular May and June 1986 Ostop lectures.

This section has explained the reasons for selecting a
mailed questionnaire as the method of data collection, and
listed the procedures used to improve the return rate. A mailed
questionnaire was chosen because: 1. this method of data
collection would provide Ostop with new information about its
members and educational interventions. 2. It was a suitable

format to collect data for the purpose of analyzing the research
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gquestions, and 3. Financial and time constraints imposed
restrictions. Return of the questionnaire was facilitated by
both reminding members about the project and providing them with

a stamped envelope.

Uncontrollable Influences

It was not possible to limit information sources either
prior to the study-or during the study period. The
questionnaires were returned over an eight week period. During
this period of time, participants may have been influenced by
both Ostop and media information sources. During the study
period, Oétop provided two lectures. These lectures may have
influenced the knowledge scores for participants who attended
these lectures prior to returning the questionnaire.
Osteoporosis is currently a popular subject.‘ Participants may
also have been expoéed to media sources of information such as
radio, television, magazine articles and newspaper articleé.
During the study period, these media were superficially
monitored. Osteoporosis did not appear to receive special
attention in these media during May and June 1986. This means
that the conditions during the study period were not unusual.
Because Ostop is only one of multiple sources of informétion
about osteoporosis the study results can not be.totally
attributed to Ostop's influence. No attempt was made in this
exploratory study to determine the relative amount different
sources of osteoporosis knowledge had contributed to

participants' knowledge and behavior related to osteoporosis.
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Plan for Analysis

In this section the plans for analysing the data are
presented. This discussion is dependent on information about
the type of scores available for analysis. The decision to
discuss the measures in a separate chapter necessitates
presenting here a summary of the type of scores generated by the
questionnaire.

With two exceptidns all of the measures provide scores that
were either continuous scores or dichotomies. The two
exceptions were the personal characteristic variables of
menopause status and educational attainment. These variables
provided ordinal scores.

The descriptive data collected in the questionnaire will be
analyzed by calculating frequency distributions and means.wheré
appropriate. The distribution of respondents' answers will be
used to summarize the data.

Pearson correlation coefficients will be computed to
evaluate the correlationsvbetween the study variables. The use
of Pearson correlation coefficients is only appropriate if the
data produce continuous and dichotomous scores. The data do
meet this criter}a except for the data collected on the personal
characteristic variables of menopause status and educational
attainment. These variables provided ordinal scores. According

to the authors of Statistical Package for the Social Sciences

(Nie, et al. 1975, p. 276), a case can be made that it is
appropriate to use ordinal data in calculating Pearson

correlation coefficients. However this practice is not
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generally accepted. In this study the two variables which
produced ordinal data were included in the calculation of the
correlation.

Multiple regression scores were also calculated using
knowledge about osteoporosis and osteoporosis related behaviour
as the dependent'variables and entering the other study
variables in a forward method. This statistic was calculated to
evaluate the relative influence of the various factors which
correlated with the knowledge and behaviour scores. The level
of significance was set at the .05 level for both the individual

correlations and the regression analysis.

Chapter Summary

In this chapter, the research design was discussed. The
population from which the study sample was selected and the
study sample were described. This description included
differentiating between the accessible population and the target
population. The study sample was shown to be representative of
the accessible population but not necessarily representative of
the target population.

The discussion of the research procedures identified the
survey and correlation methods of research as being methods
suitable for the purposes of this study. These methods will not
demonstrate cause and effect relationships but they will provide
useful information for Ostop and may provide research results

which would justify a study using an experimental design.
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A mailed questionnaire was chosen as the method of data
collection. Incldsion of a self;addressed envelope, follow-up
letters and announcement of Ostop meetings were the procedures
used to increase the return rate of questionnaires.

Exposure to information about osteoporosis during the study
period was identified as a factor which may have influenced the
study results. No attempt was made to monitor any events that
acted as models during the study period for any of the
respondents, |

The plan for analysing the data involved calculating
Pearson correlation coefficients to evaluate the relationship
between individual study variables. Multiple regression scores
were also calculated. These scores evaluate the influence of
different study variables on the dependent variables of
osteoporosis knowledge and osteoporosis related behaviour. The
level of significance was set at the .05 level of probability
for both ‘the individual correlations and the regression
analysis.

Not included in this chapter on the research design was a
discussion of the measures used in the study. This discussion

is the subject of the next chapter.



105

CHAPTER IV

QUESTIONNAIRE DEVELOPMENT
AND PILOT TEST

In this chapter, the development of the questionnaire is
discussed. The chapter is arranged in six sections:

1. Factors which influenced questionnaire development,
2. researchbhypotheses, 3. description of the measures,
4. stages of questionnaire development, 5. wvalidity,
reliability and objectivity, and 6. pilot test.

In the first section, the factors which influenced the
development process are presented. These include the influence
of: the research procedures discussed in Chapter III;
limitations set by the Ostop Board; the advice of content
experts; and the use of social learning theory as the conceptual
framework to identify the study variables and the projected
relationships between variables.

The research hypotheses are then restated. These
hypotheses are stated in the null form and include the variables
and relationships discussed in the previous section.

T he descfiption of the measures includes identification of
the content of each part of the questionnaire and a discussion
of the areas which created problems. The method of scoring each

measure is also explained.
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Next, the stages of developing the questionnaire are
briefly outlined. The points in the process where content
experts offered advice are indicated. |

The pilot test is described next, including the procedures
used to select the participants and to conduct the test. The
findings of the pilot test are reported and, based on these
findings, the final revision of the questionnaire was made.
These changes are described.

The validity, reliability and objectivity of the
guestionnaire are the last topics in this chapter. The chapter

is then summarized.

Factors Which Influenced
Questionnaire Development

The process of constructing the measures was influenced by
a variety of factors. These factors include, the research
procedures, limitations established by Ostop Board, the advice
of content experts and the use of social learning theory as the

conceptual framework.

The Influence of the
Research Procedures

The type of research methods and the method of data
collection affected the process of questionnaire development.
The survey method was used to collect descriptive data that
woula have value for Ostop. The main issue related to the
survey method was deciding which information was important to

collect. These decisions were influenced by the osteoporosis
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and social learning theory literature review, the advice of
content experts, and recommendations made by the Ostop Board.

The decision to use Pearson's product-moment correlation
technique required that the questionnaire be designed to provide
continuous and dichotomous scores (Borg and Gall 1979, pp.. 488 -
489; Nie et al 1975, p. 276). Both types of score can be used
to calculate Pearson product—moment correlation coefficents.

The use of a mailed questionnaire for data coilection also
influenced the type of questions developed. This choice made it
essential that each question and the question instructions be
worded clearly using language that was easily understood. Also,
the overall length of the questionnaire was a major
consideration because too lengthy a questionnaire might result
in a low return rate. The final questionnaire was eleven pages

in length.

The Influences of Limitations Imposed
by the Ostop Board

Although Ostop provides a comprehensi&e program of
osteoporosis health education related to all of the goals
identified in Chapter Two, not all aspects of the education
program were available for evaluation. Mrs. Todd stressed that
the growing influence of Ostop in Vancouver was related in part
to the close working relationship Ostop has with interested
physicians. Evaluation of indepth knowledge about drug therapy
and compliance with medically prescribed treatments was

considered to be controversial and might have a negative effect



108

on Ostop's relationship with physicians. As a result of this
possibiiity, the researcher was advised not to evaluate these
areas.

Excluding these topics affected the comprehensiveness of
the knowledge and behavior measures developed for the study.

The effect of this decision is unknown, but it may have
influenced the study results. If Ostop models, in this case
physiéians and selected medical literature, transmit drug
information well, they may: 1. motivate women to continue with
appropriate long term drug therapy, 2. provide women with
accurate information that motivates them to seek medical
treatment, and 3. motivate women to question possibly
inappropriate medical treatment. These are important
osteoporosis—related health behaviors, and may be among the more
important outcomes of Ostop's education program. Their
exclusion may have affected the correlations which included
knowledge and behavior variables.

Acceptance of the advice to exclude these topics can be
defended. The comprehensiveness of Ostop's educational efforts
made a total evaluation difficult. To evaluate all aspects of
the program in a mailed gquestionnaire would have required either
an excessively long questionnaire that might have been discarded
by those whose responses it was intended to collect or the use
of very few and possibly somewhat superficial questions in each
area. The process of excluding some topics made it possible to

increase the depth of analysis in other areas.
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The Inflﬁence of Content
Expert Advice

The choice of topics to be included, the type of questions
and the wording of the questions were all influenced by the
content experts consulted during the development process. This
consultation process was essential because of the lack of prior
osteoporosis related educational research to guide the study and
the lack of agreement among researchers in the area of
osteoporosis, The experts consulted were two Ostop Board
members who have osteoporosis, health care professionals who
advise Ostop and professionals external to Ostop.

Mrs. Gerda Todd and Mrs. Robina Guinn are Ostop Board
members who have personal experience with osteoporosis and an
extensive acquaintance with Ostop membership. Both women have a
health care background and have been involved as volunteers with
other health education programs. They gave excellent advice
about what information should be included and helped to clarify
the language used in the questionnaire,

The health care professionals who advise Ostop include:
Eugene C., Cameron, M.D., a Vancouver physician whose practice
includes many osteoporotics, N, Copp, Ph.D., the discoverer of
calcitonin, Mrs., Beverly Grice, a dietitian practicing in the
area of community health and Mrs. Shirley Saloman, a
physiotherapist, working in the area of extended care with
elderly clients. All of these experts, except Dr. Copp, were

Ostop Board members at the time the study was conducted.
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The professionals external to Ostop included: Susan Barr,
Ph.D., Assistant Professor in the School of Family and
Nutritional Sciences at U.B.C., who provided expert advice on
the content related to calcium knowledge. Dr. Barr was
consulted because she has a special interest in calcium
metabolism. Her advice was based on current research and
coincided with the clinical advice given by Mrs. Grice.

Dr. Stanley R. Brown, Ph.D., Professor and Graduate Advisor of
the School of Physical Education and Recreation at U.B.C.,
provided content advice on the sections related to exercise.
Dr. Brown is interested in osteoporosis and has conducted an
exploratory exercise program with a small number of Ostop
members who have osteoporosis.

These experts all provided useful criticism. The experts
associated with Ostop were involved at each stage of
questionnaire revision. This consultation with experts is
believed to have resulted in the development of a gquestionnaire
which reflects accurately the present state of knowledge about

osteoporosis and is suitable to collect data from Ostop members.

The Influence of Social
Learning Theory

One purpose of this study is to explain and explore
correlational relationships that may help the Ostop Board
understand how its education program influences members to learn
about osteoporosis and change their osteoporosis-related

behavior. The relationships chosen for analysis are based on
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the theoretical explanation of Ostop's education program
developed in Chapter II.

Centrél to understanding how Ostop members learn about
osteoporosis and change their behavior are the concepts which
describe the observational learnihg process. According to
social learning theory (Bandura 1977, pp. 39 - 40), people learn
by observing models. The role of the model is to transmit
information to the observer who symbolically encodes this
information for later use. Ostop provides models, called Ostop
models in this study, which present written and oral information
about osteoporosis to Ostop members. Ostop members are the
observers and their task to symbolically encode the informatian
presented by the Ostop models. The degree to which the
transmitted information is encoded is the degree to which
obéervational learning has occurred.

To measure the relationship between exposure to Ostop
models and the observational learning outcome of knowledge about
osteoporosis, a measure to evaluate knowledge is required.
Knowledge in this study is equated with evidence of symbolic
encoding. That is, if members have learned information about
osteoporosis they have symbolically encoded this information.
Evidence of this code would be the level of a member's knowledge
about osteoporosis. A measure called osteoporosis knowledge was
developed to measure this variable.

Social learning theory identifies attentional factors which
influence the process of observational learning. This study

limits eValuation to two sets of attentional factors which are
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thought to influence the accuracy and completeness of the
symbolic code. The first set has to do with recorded Ostop
participation and the perceived influence of the models. The
second has to do with personal characteristics which may
influence a member to pay attention to osteoporoéis information.

Participation in Ostop indicates exposure to Ostop models.
A cluster of measures was developed to evaluate the influence of
participation and member-perceived usefulness of models.
Included are two measures of participation. Participation is
measured by length of membership and meeting attendance.
Perceived utilization of models is a meésure developed to
provide information about which models in the environment are
perceived by Ostop members to be useful in helping them to learn
about osteoporosis and influencing them to change their
behavior. If the ﬁodels provided by Ostop are influencing
members, then members should identify Ostop role models as
important sources of information., This measure does not
directly measure the influence of models on observational
learning but it does provide information about members'
perceptions of model usefulness. If these perceptions correlate
with osteoporosis knowledge, it is possible to suggest that
exposure to Ostop models has influenced its members.

Members' personal characteristics are the second set of
factors which are believed to influence quality of attention
members pay to osteoporosis models. The personal
characteristics included were chosen because they were believed

to be factors which would specifically influence members'
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attention to models for transmitting osteoporosis knowledge.
This cluster of variables is called Personal Characteristics,
and includes age; menopause status; diagnosis} fracture history
and loss of physical height; and level of educational
attainment.

Social learning theory stresses that observational learning
may or may not result in behavioral reproduction of the modeled
behavior. Factors which influence behavioral reproduction
include the accuracy of the symbolic code, the presence of the
required skills and motivation (Bandura 1977, pp. 27 - 29. The
influence of the accuracy of the symbolic code of osteoporosis
knowledge on practice of osteoporosis~related health behaviors
is an important relationship to evaluate. This evaluation uses
the osteoporosis knowledge measure mentioned earlier and
requires that a measure be developed to evaluate members'
 performance of recommended osteoporosis-related health
behaviors. This measure is called Osteoporosis-Related Health
Behavior.

The other factors which influence behavior reproduction are
the presence of skills and motivation. These are not measured
in this study. Motivation is indirectly assessed by two of the
measures mentioned above. The presence of personal
characteristics which increase a member's risk of developing
osteoporosis may motivate her to perform the recommended
behaviors. Women with characteristics which suggest they have
osteoporosis may also be influenced to practice the recommended

behaviors because of the possibility of reducing the
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consequences of the disease. The influence of personal
characteristics on the practice of osteoporosis behavior is
studied by using the measures of Personal Characteristics of
Members and Osteoporosis—-Related Health Behavior.

The Ostop models include motivational messages in their
presentations. They stress the value of the r ecommended
behaviors to members. This alerting of observers to the
potential value of a behavior is one motivating factor which
social learning theory suggests influences behavioral
reproduction. Although this study did not attempt to directly
measure motivation, the measure of Perceived Utilization of
Models is an indirect measure of the influence of Ostop models
on members. If the motivational messages provided by Ostop
models are factors in helping members practice recommended
behaviors then a relationship should exist between peréeived
utilization of Ostop models and the performance of osteoporosis-
related behavior. No new measures are needed to study this
relationship.

In this section, social learning theory has been used to
identify the relationships that will be evaluated using the
correlational methods. Also identified are the measures which
are needed to study these relationships. In the next section
the hypotheses based on the discussion in this section are

described.
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Research Hypotheses

'The research hypotheses are stated in this section. The
first hypothesis measures the relationship between osteoporosis
knowledge and participation, and perceived utilization of
models. The null hypothesis for the relationship is:

Hypothesis One: there is no statistically significant

correlation (p=.05) between knowledge about osteoporosis and
respondents' participation in Ostop, as defined by length of
membership and meeting attendance, or their perceived
utilization of Ostop models.

The second hypothesis measures the relationship between

osteoporosis knowledge and personal characteristics. The null

hypothesis for this relationship is: Hypothesis Two: there is
no ststistically significant correlation (p=.05) between
‘knowledge about osteoporosis and respondents' personal
characteristics as defined by the presence of a diagnosis, loss
of height, presence of a fracture history, age, menopause
status and educational level.

The third hypothesis is the first of three which evaluate
the influence of different factors on the behavior reproduction
of the recommended behaviors. The third hypothesis evaluates
the influence of osteoporosis knowledge on osteoporosis-related
behavior. The null hypothesis for this relationship is:

Hypothesis Three: there is no statistically significant

correlation (p =.05) between reported performance of
osteoporosis-related health behaviors and respondents' knowledge

about osteoporosis.
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The fourth hypothesié evaluates the influence of
participation and perceived utilization of models on the
performance of Osteoporosis Related Behaviors. The null

hypothesis for this relationship is: Hypothesis Four: there is

no statistically significant correlation (p =£.05) between
reported performance of osteoporésis-related health behaviors
and respondents' participation in Ostop as defined by length of
membership and meeting attendancé, or their perceived
utilization of Ostop models.

The fifth and final hypothesis evaluates the influence of
personal characteristics on the performance of osteoporosis-
felated behaviors. The null hypothesis for this relationship

is: Hypothesis Five: there is no statistically significant

correlation (p=.05) between repérted participation in
osteoporosis-related health beha;iors and respondents' personal
characteristics as defined by presence of diagnosis, loss of
height, incidence of fractures, age, menopause status'and
education level,.

These-hypotheses are based on social learning theory and

they evaluate information that is believed to be useful to the

Ostop Board.

Description of the Measures

The four groups of measures which have been identified are
described in this section. They include: Osteoporosis
Knowledge, Osteoporosis—-Related Health Behavior; Participation

and Perceived Utilization of Models and Personal
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Characteristics. A copy of the questionnaire, the answer key

and coding information are provided in Appendix A.

Osteoporosis Knowledge

The osteoporosis knowledge instrument was designed to
evaluate the extent to which information about osteoporosis has
been learned by respondents. Knowledge about osteoporosis is
assumed to represent the symbolic code which resulted from the
process of observational learning. That is, respondents
observed models in the environment, interpreted their
observations, and symbolically encoded these observations.

As already explained, the content of this measure was
influenced by osteoporosis literature, observation of Ostop
lecturés and consultation-with content experts and social
learning theory. This process resulted in developing items that
included osteoporosis knowledge about: personal risk factors,
physical signs of bsteoporosis, current diagnostic practices,
prevention and treatment, recommended dietary and calcium
supplement behavior and general information about exercise.

Some items in the knowledge instrument evaluate information
that was transmitted for the purpose of convincing women that
the recommended behaviors are valuable. For example, knowing
genetic risk factors does not change a woman's risk_level but
this knowledge may increase the value she places on other
information, such as that dealing with recommended dietary
practices. This type of information may have motivational

value. Other areas of the knowledge questionnaire include
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knowledge about signs that should warn a woman she may have
osteoporosis and knowledge about effective diagnosis and
treatment interventions.

The remaining two areas evaluate knowledge about dietary
behaviors and general information about exercise. These areas
include information which women need to know to be able to
perform the recommended behavior.

The questions in the knowledge instrument were designed to
test how much knowledge related to osteoporosis respondents
have. Although the instrument measures osteoporosis knowledge,
it does not attempt to measure an optimal level of knowledge.
No standard exists which can be defined as the optimal amount of
osteoporosis knowledge. The assumption made here is that all
the knowledge included in this instrument is equally important.
Ideally, Ostop members should know all of this information. The
higher a participant's scores, the more likely it is that she
has learned the information that experts believe she should
know. It is also important to draw attention to the fact that
this instrument not only evaluates the information learned
exclusively from sources provided by Ostop, it includes
knowledge learned from all other sources in the observer's
environment.

The method of scoring was to assign one point for each
correct answer. This resulted in a continuous score with a
maximum of thirty-seven points. No attempt was made to weight
the different areas of the measure to represent the relative

importance of the information because there were no standards on
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which to make those decisions. The content experts described
earlier in this chapter were relied upon to determine the
correct answer to each item. The score generated by this
measure is called the Knowledge Score.

In addition to designing items to generate a continuous
score, the items of the measure were designed to provide
descriptive data as well. For example, in question four,
respondents are asked to repbrt the recommended daily intake of
calcium. The response requires stating an amount of calcium.
This information is used for descriptive purposes. It is judged
for correctness and assigned a score of correct or incorrect.

The osteoporosis knowledge measure contains information
that women need to adopt recommended behaviors and information
that will increase the perceived value of the practical advice
recommended by the models. This measure generates a continuous
score with a maximum of thirty-seven points. ‘The items also

provide descriptive data.

Osteoporosis—-Related Health Behaviors

The osteoporosis literature clearly indicates that women's
health-related behavior is a factor which influences both the
development of osteoporosis and its management. Exactly what
behavior is considered ideal is yet to be defined. Despite this
lack of validated knowledge about optimal behavior, women are
being advised to adopt specific health behaviors. The
development of an instrument to measure behavior was based on

the same sources of information as was the knowledge instrument.
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The advice of the content experts was especially helpful in
developing this measure because of the lack of agreement in the
literature related to behavior.

It was decided to emphasize only those behaviors about
which experts have some degree of consensus. The behaviors
evaluated by this instrument include: 1. calcium intake
behavior, 2. exercise behavior, 3. smoking behavior, and
4, alcohol consumption behavior. Not all these behaviors were
judged to have equal value. The osteoporosis literature
reviewed in Chapter II and the opinions of the content experts
resulted in the decision to give more emphasis to calcium intake
behavior and exercise behavior than to smoking and alcohol
intake behavior.

Appropriate smoking behavior was defined as not smoking,
This definition reflects current medical attitudes towards
smoking. Smoking cigarettes has been associated with the
presence of osteoporosis; however, this relationship was not
clearly defined in the osteoporosis literature reviewed for this
study. The identification of the relationship between smoking
and low bone density is one more piece of evidence which
motivates health-care experts to strongly recommend not smoking
as the appropriate héalth behavior for everyone not only
osteoporotics. For this reason, not smoking rather than limited
use of cigarettes was the recommended behavior in this study.

The influence of alcohol consumption on bone mass is also
not clearly understood. The relationship between alcohol intake

and low bone mass has been shown in alcoholics but it has not
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been studied in populations which use alcohol in moderation.

The professional advisors to Ostop recommend limiting alcohol
consumption butvthey currently do not advise that it is
necessary to avoid alcohol altogether to have healthy bones.
Acceptable alcohol-related behavior in this study reflects the
recommendations currently being made to members. Any
participant who was consuming no more than the equivalent of two
drinks per day earned one point.

Dietary behavior was limited to calcium intake behavior.
Six questions evaluated this behavior. The method of scoring
was the same as for the knowledge measure. One point was given
for each correct answer. The content experts described earlier
in this chapter were consulted to determine which questions most
accurately reflect the best current advice. The highest total
score that could be achieved was six points. For this study, a
score of six on dietary behavior was defined as optimal calcium
intake behavior.

The exercise measure was designed both to collecf
descriptive information about members' physical activity and to
generate a score that would represent optimal exercise behavior.
Designing the measure which collected descriptive data was
relatively easy. It was necessary that the measure reflect both
the variety of activity and the frequency of participation. The
questionnaire included eight categories for types of exercise
done and four categories for frequency of participation. This
measure provided useful descriptive information about the kind

and the amount of exercise performed by the respondents.
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Resolving the design problems related to producing
quantative data was not so straight forward as developing
questionnaire items to provide descriptive data related to
exercise. The criteria that had to be satisfied included these:
the measure had to generate a continous score and the score for
optimal exercise behavior had to be roughly equivalent to the
score for optimal calcium intake behavior.

The most difficult problem to solve was the problem of
defining optimal exercise. The ideal amount of exercise is
variable. No set range exists as with calcium intake where a
well defined lower and upper limits are stated. No such limits
exist for exercise. 1In Chapter II the review of the exercise
literature related to bone density concluded that the amount and
type of exercise was related to bone density. Translating this
knowledge into practice suggests that ideally wﬁmen need to lead
physically active lives to minimize their risk of developing
osteoporosis., The more physically active a woman is, the more
she stimulates her bones to increase or maintain their density.
The specific ideal exercise prescription for each individual is
harder to estabiish than the general principle of being
data are available to make

physically active. Insufficient

ideal exercise prescriptions for
osteoporosis. Despite this lack
of being as physically active as

evaluation of a woman's physical

to suggest appropriate physical activity levels,

it may be good advice to suggest

the prevention or management of
of data, the general principle
possible and the clinical

condi tion do make it possible

For example,

that a healthy forty-five year
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old woman walk daily, continue playing tennis, and attend a
stretch and strength class for middle aged women. Such advice
is general health advice as opposed to specific advice for
preventing bone mass loss., The recent exercise research
suggests that this lifestyle may both prevent bone mass loss or
may even increase bone mass as well as contribute to a healthy
heart. The same advice is obviously inappropriate for a seventy
year o0ld osteoporotic with vertebral fractures.

The problem of limits was Solved by considering the
projected sample, the goals of Ostop and the recommendations in
the literature. The typical respondent was assumed to be over
sixty-five years of age and most likely to have had a diagnosis
of osteoporosis and/or signs of the disease. Ostop is a support
group for osteoporotics, and although it is very interested in
the prevention of osteoporosis, most of its current efforts are
directed towards women with the problem. These two factors made
it clear that optimal exercise behavior for Ostop members shoﬁld
be achievable by typical Ostop members and not only by younger
women with strong bones.

To establish a description of optimal exercise, the
osteoporosis literature and content experts were used. As well
as using literature reviewed in Chapter II and advice from
Dr., Brown, the clinical experience of the researcher as a
physical therapist was employed in establishing a standard of
optimal exercise for this study.

In this study, optimal exercise behavior was set at the

level that is believed to stop or slow bone mass loss
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(Notelovitz and Ware 1982, pp. 128 - 132; Smith 1982, p. 76).

To achieve a score that would be equivalent to the score for
optimal calcium intake, a member would have to ‘participate in a
minimum of two types of exercise, and would have to exercise a
minimum of four times a week. To generate this score, a value
of 3 was assigned to an exercise frequency of 3 or more sessions
per week, and 1.5 points was assigned for 1 or 2 sessions per
week. Exercise done less frequently was scored 0 because it was
considered to be too irregular to contribute significantly to
bone mass maintenance. Two examples illustrate how an optimal
score could be achieved. A woman who walked 3 times a week for
20 minutes and did floor exercises 3 times a week would have a
score of 6 which equals optimal behavior. A second example
demonstrates a different pattern. A woman who walks 3 times a
week for 20 minutes, attends a water exércise class twice a week
and practises a 20-minute set of prescribed physiotherapy
exercises twice a week also earns an optimal exercise score.
This method of scoring made the optimal behavior for exercise
obtainable by members equal to the optimal calcium intake
behavior score. This solution created another probiem.

The scoring method made it possible to obtain an exercise
score of higher than six. Theoretically, a very active member
could obtain a score of twenty-four by participating in eight
activities three or more times a week. This would be most
unlikely but even the top score would not reflect excessive
exercise. It would reflect 24 20-minute sessions or 8 hours of

exercise per week. That is just over 1 hour a day. Exercise is
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not believed to negatively affect calcium balance unless it is
very excessive, For example, young women distance runners who
exercise to the point where menstruation stops may be suffering
bone mass loss (National Institute of Health 1984, p. 653). The
scale included in the questionnaire does not measure such an
extreme level of exercise. Some women in the study are likely
to earn more than the optimal exercise score. For example, a
woman who walks thfee times a week, performs daily stretching
exercises and swims twice a week would earn an exercise score of
7.5. This higher than optimal score will mean exercise is
weighed more heavily in the total behavior score than calcium
intake behavior. This imbalance was accepted because the higher
score may actually represent a higher level of health behavior
related to osteoporosis.

In summary, the scoring of the exercise scale was designed
to make optimal éxercise bghavior for osteoporotics equal to
optimal calcium intake behavior. This was done because both of
these behaviors were considered to be approximately equal in
importance. Women who participate in exercise at the level
recommended by osteoporosis experts would earn an optimal score
of six. More active women could earn a score higher than six.
These higher scores would influence the total behavior score.
This was acceptable because: 1. it may reflect a higher level
of health behavior, and 2. this effect was considered to be
less of a problem than establishing a scoring system in which
osteoporotics who were exercising at the level recommended for

women with weakened bones were penalized.
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The maximum total osteoporosis related health behavior
score is twenty-one. Calcium intake behavior contributes six
points to this score. Exercise behavior score has a upper limit
of twenty-four but it is expected that the exercise scores will
be well below this maximum. This issue will be discussed
further in Chapter V when the data are presented. The optimal
exercise score is six and equivalent to optimal calcium intake
score. Non-smoking behavior contributes one point ‘and minimum

alcohol consumption behavior contributes one point.

Participation and Perceived
Utilization of Models

Participation and Perceived Utilization of Models are

measures of factors which may influence observational learning.

Participation

Participation in Ostop is measured by two variables; length
of membership and number of meetings attended. Both measures

indicate exposure to the models provided by Ostop.

Membership

Membership was measured by using Ostop records, and is
recorded in months since first joined. This variable will
provide Ostop with descriptive data on its growth rate. 1In
addition, it is a measure of exposure to models. At the timé of
this study, all Ostop members were receiving an annual

newsletter, had access to written literature about osteoporosis
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and were phoned by another member to inform them about meetings.

This exposure to models may influence observational learning.

Meeting Attendance

Members were provided with a list of the lecturers and the
lecture topics for the period between September 1984 and
April 1986. They were asked to report which meetings they had
attended. The reporting period was chosen because lectures
start in the fall each year. This period represented last
season's lectures and this season's lectures up to the time of
the study. It was hoped that providing these lists would help
members remember which meeting they had attended.

Originally, meeting attendance was to be measured by using
the meeting attendance records. Such an approach would have
provided much more accurate data on attendance than asking the
respondents to report their attendance based on the‘lis; of
lectures on page ten of the guestionnaire. Unfortunately, seven
of the sixteen meeting attendance records could not be located.

Meeting attendance was considered to be a very important
variable. It is at meetings that women have direct access to
the health care and health promotion experts that Ostop judges
to be important models. This variable was expected to influence
observational learning. Total meeting attendance provided a

continuous score,



128

Perceived Utilization of Models

‘The perceived utilization of models measure was developed
to evaluate which of the models respondents identified as being
important sources of information and influence. Respondents
were given a list of fourteen "live" models from which they were
asked to choose up to five models who had influenced them the
most to learn about osteoporosis or to change their
osteoporosis-related health behavior. The next question gave
respondents the opportunity to identify up to six other sources
of information, including print sources, and radio and
television programs.

This instrument had two purposes., PFirst, it would provide
descriptive data about which models members believed had helped
them learh about osteoporosis. The second function was to
provide two separate continuous scores. A total of seven of the
models from both questions were models provided by Ostop. The
Ostop model score is the number of these Ostop models identified
by respondents. The other was the total model score which was
calculated by counting all the models identified by respondents.

Respondents were also asked to identify the model which had
influenced them the most. This question was intended to provide

descriptive data.

Personal Characteristics
The selection of members' personal characteristics selected
as variables for this study has two purposes. One purpose is

that they will be used to provide Ostop with descriptive
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information about its membership. The other purpose is that
they are believed to be factors which may influence the
observation learning process. These personal characteristics
include: age, menopause status, diagnosis, fracture history and

loss of height, and level of educational attainment.

Age

Age was requested primarily for its descriptive value.
Information about the age distribution of the members will most
likely confirm the observation the Ostop Board has made about
its membership. The age of respondents is not expected to be a
variable that directly influences knowledge. Its potential
influence may be because of its relationship to other variables
such as menopause status. This qﬁestion produced a continuous

score in years.

Menopause Status

A woman's menopause status is a variable that should help
determine the degree of attention a woman pays to osteoporosis-
related role models. Of all the risk factors which are related
to osteoporosis development, the decrease in estrogen which
occurs during menopauée has been stressed in the research
literature as one of the most important. As a result, as women
age and pass through menopause, their risk of developing
osteoporosis increases. Social learning theory would suggest
that this increasing risk level may be a factor which motivates

women to increase the amount of -attention they pay to
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osteoporosis-related education. One problem with this
prediction is that all of the respondents are members of Ostop.
These women have demonstrated sufficient interest in
osteoporosis to become members of the organization. As a
result, the influence of menopause status in this study is
difficult to predict.

This personal characteristic is scored to produce ordinal
data with three levels: 1. pre-menopausal, 2. in—menopause,-
and 3. post-menopausal. This scale is related to a progressive
decrease in estrogen and an increasing risk of developing

osteoporosis,

Diagnosis

Participants were asked if a doctor had told them they had
osteoporosis. Thié variable is dicotomous with the two
categories being women with and without a diagnosis of
osteoporosis. This variable does not measure the actual
incidence of osteoporosis but measures the number of women for
whom osteoporosis has been diagnosed. Some members may have
 osteoporosis which is not diagnosed or which has been diagnosed,

and they have not been given this information.

Fracture History and
Loss of Height

The first definitive sign of osteoporosis may be the
presence of a fracture. Certain fractures are common among

osteoporotics. Despite this, the presence of a fracture history
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alone is not equatable with a diagnosis of osteoporosis. Two
questions related to fracture history were included. The first
asked if respondents had broken any bones. The choices given
were fractures commonly associated with osteoporosis. This
question provided a dicotomous score of absence of a fracture
history or presence of a fracture history and a frequency
distribution of the reported fractures.

The second question asked if participants had become
shorter in recent years. It is possible for vertebrae to
collapse without women being diagnosed as having vertebral
fractures. This collapse is not always painful and therefore
not necessarily diagnosed. Even if a diganosis is made, women
are not always aware that collapsed vertebrae is a fracture.
Women are usual aware that they are getting shorter. VThis
question was included to identify the women with possible
vertebral fractures. This variable provides a dicotomous score
of no loss of height or loss of height.

Diagnosis, fracture history and loss of height are all
factors which are associated with the presence of the disease or
the possible presence of the disease. Their occurrence in a
member means that she has had personal experience with the
consequences of osteoporosis. These factors are believed to be
attentional factors which will motivate a woman to pay attention
to osteoporosis education and to perform the recommended

behaviors,
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Level of Educational Attainment

Respondents were asked to report their highest level of
educational attainment. The data collected were ordinal data.
There were seven categories with completion of eight grade
assigned one and a graduate degree éssigned seven. This
variable was included because social learning theory suggests
that to benefit from information presented by written and oral
formats such as print sources and lectures, the observer needs
to have well integrated verbal skills. Ostop depends almost
totally on these types of models. As a result, it is likely
that they attract mostly women who have at least been graduated
from high school. If this is true, the Ostop format is only
serving and is likely to serve only the segment of the
population with sufficient education to benefit from the
progrém.

In this section, the measures contained in the
questionnaire have been described. The next section describes
the stages of development that resulted in the final

questionnaire.

Stages of Questionnaire Development

The development of the questionnaire took place in three
main stages. The initial stage was the development of the first
draft of the questionnaire. The first draft was developed based
on two interviews with Mrs, Gerda Todd, attendance at Ostop
lectures over a period of one year, evaluation of written

articles provided to members, a review of the relevant
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osteoporosis literature and the application of social learning

theory to generate hypotheses that deal with Ostop's education

program,

This initial questionnaire was then evaluated by the
content experts described earlier in this chapter. The advice
from all of these sources was integrated and the questionnaire
was revised. The main changes included:

1. modification of language to increase clarity,

2. revising questions such that they reflected more accurately
the current research knowledge about osteoporosis.

3. several questions were eliminated because the research
literature was sufficiently conflicted ﬁhat no simple
correct answer could be given by knowledgeable people.

This revised questionnaire was submitted to both the Ostop
Board and University of British Columbia Behavioral Sciences
Screening Committee. Both groups gave their aéproval and the
questionnaire was prepared for the pilot study. Following this
.approval, a small pilot test of the questionnaire was concluded.
A description of the pilot test and the results are presented in
the next section of this chapter. Based on the results of the
pilot test and further advice from the Ostop Board, the
questionnaire was revised a second time. At this stage of
revision the Ostop Board's recommendations were minimal
consisting of small changes in wording to increase clarity and
approval of the changes suggested by the researcher. This
revised questionnaire was again sent to the Ostop Board. No

further changes were recommended.
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The final step in this questionnaire development process
was to seek advice from a person with experience in
questionnaire coding and statistical analysis. This
consultation did not identify any major problems. The
questionnaire development process was considered completed and
the questionnaire was prepared for mailing to a sample of Ostop

members.

Pilot Test

The main purpose of the pilot test was to evaluate the
questionnaire using women who were believed to be similar to the
study population. This was done by using a small number of
women who volunteered at a regular Ostop meeting. This section
describes that process and the revisions that were made as a

result of the pilot test.

Selection of Pilot Study Participants

At a regular Ostop meeting, the intention to conduct a
research study using Ostop members as participants was
announced. The purpose of the study was described and members
were informed that participation was voluntary. Volunteers were
then requested to help improve the questionnaire. They were
told that they would be required to complete the questionnaire
and then be interviewed in their home at their convenience
approximately one week later. Fifteen women volunteered and
agreed that the researcher could phone them to provide them with

more information. Three of these volunteers were excluded
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because they lived outside of the City of Vancouver and the City
of Burnaby.

Questionnaires were delivered to the twelve remaining
volunteers. Approximately one week later the women were called
and interviéw times were arranged. When possible, the interview
was set at least one week after the date the women stated they
had completed the questionnaire. Three women withdrew from the
pilot study because of personal reasons including vacations and
obligations to out of town quests. The nine remaining women

were interviewed.

Representativeness of the
Pilot Study Sample

It was not possible to assess the representativeness of the
pilot study volunteers compared to the Ostop membership because
no suitable data were available. The sample included women with
the demographic characteristics which were thought to be common
among Ostop members.

The sample included women with the following
characteristics. The age of the women ranged betweén fifty-four
years and seventy-seven years. Pre-menopausal women in their
forties and women in their eighties were unrepresented. This
lack of representation was acceptable because both of these
groups were believed to form a smaller segment of the membership
than women between fifty and eighty years of age. Four women
had been diagnosed as having osteoporosis. The average

attendance at meetings during the last two seasons for women in
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the pilot study was three, with a range from one to eight. Only
one woman had not completed high school. Of the other eight,
three had completed high school, three had professional or some
university training, one had completed a university
undergraduate degree and one had completed a graduate degree,
Based on Mrs. Todd's description of the characteristics of Ostop
members, the pilot study sample was believed to be
representative because it contained women beween forty and
eighty, women with and without a diagnosis of osteoporosis,
women with different histories of contact with Ostop and women
with sufficient education to suggest that they could deal with
an educational program which depended heavily on the use of

written and oral models of communicating information.

Interview Process

Each woman was interviewed for approximately one hour. The
intention was to identify any defects in the questionnaire
including language problems and reliability problems. During
the interview, the participant was provided with a fresh
questionnaire. The questionnaire questions were re—asked by the
researcher and leading questions encouraged the participant to
offer suggestions aboﬁt modifying questions, report if she had
guessed at the answersband seek additional information about
topics included in the questionnaire, Also,-the volunteers were
encouraged to answer any questions they had originally left

blank. This process provided very useful information for
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revising the questionnaire, as described in the following

section.

Evaluation of the Pilot Test
The results of the pilot test presented here include
general observations that apply to the whole questionnaire and

an evaluation of the different measures.

General Observations

The general observations were:

1. None of the pilot study sample had difficulty following the
directions in the questionnaire except the request to
report calcium intake.

2. The comment section at the end of the questionnaire was not
completed.

3. None of the women felt that the questionnaire was either

too long or complicated.

Evaluation of the Measures

The pilot test provided useful information related to the

separate study measures.

Osteoporosis Knowledge

The women in the pilot test had average scores of 76.5%.
Out of a total possible score of 40 points, the mean score was
30.6 points for the questionnaire completed prior to the

interview and 31.6 for the retest done using during the
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interview. Table 1 reports the number of respondents who
changed their answers and the direction of the changes. S°'x
respondents earned a higher score on the retest. This probably
indicates that the women learned about osteoporosis while
completing the questionnaire. Only one woman scored lower on
the retest., Table 2 demonstrates that 13.7% of the knowledge
responses were changed on the retest. Overall, the knowledge

instrument appears to be reliable.

Osteoporosis-Related Health Behavior

The behavior instrument had a total score of between
fourteen and twenty-eight. The optimal score was considered to
be fourteen points. This represented a perfect calcium intake
score, a score of six points on the exercise section and 1 point
each for not smoking and drinking minimum alcohol. The
mean score of 11.3 was the same for both the test and
retest. Only two women changed their answers on the re-test,
resulting in a change rate of 4% (see Table 1). The low number
of changes indicates that this section of the questionnaire is
sufficiently reliable.

The question related to calcium intake was generally poorly
answered, All of thé women reported that it was a difficult
question to answer. Several women left it blank, while several
others admitted they had guessed at the answer. Further
questioning indicated they knew what they had eaten, but did not

know the calcium content of foods.



RESPONDENTS' SCORES AT INTERVIEWED RETEST

TABLE 1

CHANGE IN PILOT TEST

Respondents Respondents Respondénts
With With Aver age With Aver age
- Same Higher Increase Lower Decrease
Score at Score at in Score at in
Interview Interview Points Interview Points
Knowledge Score 3.17 .
Behavior Score 2.5 .

Ostop Models

6€T
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TABLE 2

RESPONSES CHANGED AT INTERVIEW BY
PILOT STUDY RESPONDENTS

Total
Responses on
Questionnaire Responses
by All Changed at Percent
Respondents Interview Changed
Knowledge Score 360 49 13.7
Behavior Score 162 7 4.0
Ostop Models 54 1 1.8

Perceived Utilization of Models

All the volunteers reported at least one Ostop model. On
the retest only one volunteer changed her model choices. She
did not remember one model on the retest (see Table 1). In both
the test and retest the average number of models identified was
'between one and two.

The most important finding related to this measure was that
all of the women reported that they had been influenced by
television and/or print sources of information. These sources
of information had not been included in the pilot test

questionnaire.

Meeting Attendance

The meeting attendance question was not included in the
original gquestionnaire. Just prior to the interviews, it was
established that meeting attendance could not be measured using

Ostop records, as explained in an earlier section. At the



141

interview, each woman was given this question for the first
time. As expected, some women had difficulty remembering the
méetings but this question seemed to function well. Most women
took time to read it and although they often did not remember
the name of the presenter they recognized the topic. Three of
the nine women, without prompting, took time to check the list
against their appointment calendars.

The average number of meetings attended was 3.3. This
number may be inflated compared with the study sample because
the volunteers for the pilot study were chosen from people at a
meeting. This procedure eliminated from the pilot test the

members who do not attend meetings.

Personal Characteristics

There were no problems experienced with these questions.
The volunteers willingly gave the personal information requested
on the questionnaire. Additionally, three women, without being
prompted, gave a complete history of their problems related to

osteoporosis.

Summary

No major problemé were identified as a result of conducting
the pilot test. The test retest procedure demonstrated that the
questions have a moderate degree of reliability. As seen in
Table 2, most of the changed answers were knowledge questions.

‘ Also, during the interview the women were encouraged to answer

the questions they had left blank. This encouragement produced
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responses which were often identified as guesses by the
volunteer.

In the behavior section, the only problem encountered was
related to calcium intake behavior reporting. The women did not
know how to calculate their calcium intake in milligrams.

The other problems were with the clarity and organization
of the questionnaire. The information gained by conducting the

pilot test was used to revise the questionnaire.

Questionnaire Revision Based on
Pilot Test

The questionnaire was revised in the following ways:

1. Several of the questions were reworded.

2. Sections requesting comments were moved from the end of the
questionnaire to appropriate sections within the body of
the questionnaire.

3. The calcium intake section was redesigned, with help from
Mrs. Grice. Participants were asked to report foods eaten,
and list the number of servings and the serving sizes. The
amount of calcium was calculated from this information by
the researcher.

4. A question was added to the section on Perceived Model
UtiliZation. This question provided a list of sources of
osteoporosis information including radio, television and

printed material.
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These revisions were the last revisions made on the
questionnaire. The questionnaire was then ready to be sent to

the study sample.

Validity, Reliability and Objectivity

The questionnaire was developed for this study. The
validity of the questions has not been quantitatively evaluated.
This means that there is no measure of validity for the
questions used to éollect the data. The face validity of the
questions is probably high because they are based on the current
osteoporosis literature and were revised to meet the standards
of the content experts consulted during the development period.

The only measure of reliability was provided by the test
retest procedure conducted using pilot study participants. This
procedure demonstrated that participants were relétively
consistent in their responses.

No attempt was made to determine the interviewer's
influence on the way subjects responded to the questions. This

means that the objectivity of the questionnaire is unknown.

Chapter Summary

The purpose of this chapter was to describe how the
questionnaire was developed. The development process was
influenced by the research procedures selected for the study,
limitations established by Ostop, the advice of content experts,
and the selection of social learning theory as the theoretical

framework for the study. Within the limitations set by the
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first three factors, social learning theory was used to identify
relationships that would help explain how Ostop functioned as a
health education provider gnd to identify the variables that
would be used to evaluate these relationships.

Four measures were needed to assess the relationships
stated in the research hypotheses. They are: 1. osteoporosis
knowleage, 2. osteoporosis-related health behavior,

3. participation and perceived utilization of models, and

4., personal characteristics. Each of these measures was
described. The description ihcluded the content of the measure,
problems with development and the method of scoring.

The development of the study measures was a process that
involved three revisions_of the questionnaire., These revisions
were based on advice from content experts about the content and
wording of the questions, énd on the results of a small pilot
test conducted using eight Ostop members. The validity and
statistical reliability of the measures used are unknown. This
process resulted in the questionnaire used to collect the data

for this study.
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CHAPTER V

RESULTS AND DISCUSSION

This last chapter presents the results of the study, a
discussion of the results and some implications for practice and
research. The study has two broad goals. The results related
to each goal will be discussed in separate sections. The first
goal is to provide Ostop with relevant, descriptive information
about the organization's members, their participation in Ostop
education programs and members' perceived utilization of Ostop
models. The results and discussion of the descriptive
information is presented in the first section.

The second goal is to study the correlations of various
factors including selected member characteristics, participation
and model utilization with knowledge about osteoporosis, and
with performance of osteoporosis-related health behaviors. The
results and discussion related to these correlations are
presented in the second section.

The final section of the chapter useé the research results
in proposing changes to the existing education program provided
by Ostop and health education interventions that could be
offered by health care and health promotion professionals. Also

several ideas are suggested for future research that would
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contribute to the understanding of osteoporosis health
education.

The results presented in this chapter are based on seventy-
four returned questionnaires, which represents a 61.7% return
rate. Sixty-two qdestionnaires were returned prior to mailing a
follow-up letter requesting that non-respondents return the
questionnaire. After this request seventeen more questionnaires
were returned to the researcher for a total of seventy-nine
questionnaires. Of these five were excluded for the following
reasons. Two questionnaires were returned by women less than
forty years of age. These women were younger than the limits
set for the study. It is interesting to note, however, that
only two respondents were less than forty years of age. This
represents dnly 2.5% of the returned questionnaires. Three
other questionnaires were eliminated because they included very

few answers or no answers.

Descriptive Information

This section includes a summary of relevant descriptive
information about Ostop member characteristics, about their
participation in programs and their perceived utilization of
models. The information presented here is organized under four
headings; relevant personal characteristics; level of knowledge
about osteoporosis; level of osteoporosis-related health
behaviors; and participation and perceived utilization of Ostop
models. The information presented in this section was selected

because of its potential usefulness to Ostop and because of its
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relationship to social learning theory. That relationship will
be discussed in the second section of this chapter. Under each
heading the results are first reported and then the importance

of the results are discussed.

Personal Characteristics
The personal characteristics of members reported are:
medical diagnosis and presence of medical signs of osteoporosis,

menopause status, age and level of educational attainment.

Medical Diagnosis and Presence of
Medical Signs of Osteoporosis

The first characteristics reported are the presence or
absence of a medical diagnosis of osteoporosis and the presence
or absence of medical signs including loss of height and bone
fractures, which are often associated with osteoporosis. As
seen in Table 3, 54.1% of the respondents have received the
medical diagnosis of osteoporosis. Loss of height was reported
by 67.6% of the respondents and 39.2% reported the occurrence of

bone fractures.

TABLE 3

PRESENCE OF DIAGNOSIS OR SIGNS OF OSTEOPOROSIS

yes no no response
Medical Diagnosis 40 (54.1) * 34 (45.9) -
~ Fractures 29 (39.2) 45 (60.8) -
Loss of Height 50 _ (67.6) 19 (25.7) 5 (6.8)

*Number in parenthesis indicates percent of total respondents.



Menopause Status
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Women who are post-menopausal have an increased risk of

developing osteoporosis compared to women who are'pre—
menopausal. Sixty-one of the respondents have
lcompleted menopause (see Table 4). There is a positive
correlation of .27 significant at the .05 level, between

menopause status and the diagnosis of osteoporosis.

TABLE 4

MENOPAUSE STATUS

number percent
Pre-menopausal 3 4.1
In menopause 6 8.1
Post-menopausal ' 61 82.4
No response ‘ 4 5.4

The youngest of the respondents was 46 years and the oldest

was 85 years. The median age was 68 years. Table 5 presents

the ages of repondents by decades. Respondents in their 60s or

70s constituted 67.8% of the sample.



TABLE 5

AGE OF RESPONDENTS BY DECADES

number percent
40 - 49 5 6.8
50 - 59 14 19.2
60 - 69 25 33.9
70 - 79 25 33.9
80 - 89 4 5.6
No response 1 1.4

Level of Educational Attainment

149

The respondents were quite well educated. Fifty-eight

percent had attended university or received professional

training (see Table 6).

TABLE 6

EDUCATIONAL LEVEL OF RESPONDENTS

number percent
High school not completed 15 20.3
High school completed 15 20.3
University or professional training 43 58.0
No response 1 1.4

Discussion

The survey findings demonstrate that the predictions made

in Chapter III about Ostop's members are accurate.

Typical

members are post-menopausal women in their sixties and seventies

who have osteoporosis and who have an educational attainment of

at least being graduated from high school. The actual incidence
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of osteoporosis among members may be higher than stated in the
results., The diagnosis question asked members if a doctor had
told them they have osteoporosis. The answers do not measure
the actual incidence of osteoporosis among members. It provides
only the number of women who have received a medical diagnosis.
It is likely that some members have osteoporosis which has not
been diagnosed. This proposed higher incidence may be supported
by the finding that 67.6% of the reépondents report that they
have lost height. Although loss of height is not a diagnosis of
osteoporosis, it is sometimes the first obvious clinical sign
that it is present.

The presence of fractures is also a sign that osteoporosis
may be present. In this study, vertebral fractures may have
beén‘under—reported. It is not uncommon for women to have
vertebral fractures associated with loss of height without
receiving a diagnosis of the fracture itself. Women who are
losing height may be having fractures without being aware that a
fracture has occurred.

The findings related to diagnosis, loss of height and
vertebral fractures strongly suggest that Ostop is serving
primarily women who have osteoporosis. This includes women who
have been diagnosed and women who probably have osteoporosis,
but who have not yet been diagnosed. The organization is not
attracting as members many women who are pre-menopausal and
prime candidates for preventive health education related to

osteoporosis.
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As predicted, most of the respondents had as a minimum
educational attainment of being graduated from high school.

This finding indicates that Ostop's education program is not

reaching women with lower education levels. This is not a

surprising result for two reasons:

1. Ostop depends on models which provide either oral or
written information. This approach means that to receive
maximum benefit from Ostop's education program participants
must have well integrated verbal skills.

2. The adult education participation research indicates that
adult participation in organized educational activities is
positively correlated with level of eduational attainment.
It.is important to know the level of educational attainment

of members because it demonstrates that Ostop's current approach

to health education most probably serves a self-selected group
of women who learn easily from written and oral presentations.

Women who have less well-developed verbal skills are unlikely to

turn to Ostop for education. This finding in no way negates the

value of the current program, but it does demonstrate that a

large section of the female population is not being attracted to

Ostop.

The summaries of personal characteristics reported and
discussed in this section provides the Ostop Board with
quantative data which describes who the organization is
presently serving. Equally, they demonstrate that women with
different characteristics who need access to information about

osteoporosis are not being served directly by Ostop.
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Level of Knowledge
About Osteoporosis

The knowledge Ostop members have about osteoporosis is
important. The literature review and the advice of the contenf
experts consulted were used to identify knowledge that members
should have. These sources identify knowledge in the following
areas: knowledge about risk factors for osteoporosis; knowledge
of the symptoms; knowledge about diagnosis of the disease;
knowledge about prevention and treatment; knowledge about
calcium intake; and knowledge about exercise.

As discussed in Chapter III, no attempt was made to measure
a level of knowledge which could be considered sufficient or a
level that could be considered insufficient. All knowledge was
considered impoftant, and it was assumed that more knowledge was
more valuable than less knowledgé. It was possible to earn a
knowledge score of 37 points if all knowledge questions were
answered correctly. The lowest score earned was 15 points, and
the highest was 35 points. The mean score was 27.6 points.
This average represents 75% of the knowledge thought by the
expefts consulted to be important. Forty respondents were able
to answer at least 75% of the knowledge questions correctly,
while only two of the respondents answered less than 50% of the

knowledge questions correctly (see Table 7).
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TABLE 7

OSTEOPOROSIS KNOWLEDGE
DEMONSTRATED BY RESPONDENTS

Percent of correct answers number percent
Less than 50% 2 2.8
50 to 74% 32 , 43.5
75 to 100% 40 54.2

These results indicate that although there is a range of
knowledge levels most members are well informed about the
disease. That is, they have a symbolic code that indicates they

have learned about osteoporosis.

Level of Osteoporosis-Related
Health Behavior

Respondents' performance of the recommended health
behaviors is reported next. These behaviors are described in
- Chapter III and are limited to dietary and calcium supplement
behavior, amount of alcohol consumed, smoking habits and the
amount and kinds of exercise done. The reported performance of
behaviors in each of these areas were accumulated into the
behavior score.

The optimal behavior score is fourteen points. That is, if
a respondent earned fourteen points she would be seen as havihg
dietary and calcium supplement behavior, smoking and alcohol
consumption behaviors and exercise behavior that are defined in
this study as important behaviors aimed at preventing or slowing

of the loss of bone mass. The mean behavior score for the
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respondents was  11.8 points, which represents 84.3% of the
optimai behaviors. The lowest score was 5.5 points and the
highest was 26.0 points. Fifteen of the respondents earned
scores higher than the defined optimal level of fourteen points.
This is because they did more exercise than that thought to be
required for preventing loss of bone mass. These scores were
included in the calculation of the mean score.

”Forty respondents report that they engage in at least 75%
of the optimal osteoporosis-related health behaviors. Only two
women reported behavior which received a score of less than 50%
of the optimal behaviors. Surprisingly, these and other data
presented in Table 8 are exactly the same as the data for
osteoporosis knowledge demonstrated by respondents (see
Table 7). While the correlation between the knowledge score and
the behavior score is significant at the p=.05 level, it is
still only a weak correlation of .23, indicating that there is
far from a one-to-one match between level of knowledge and level
of behavior for the group members. The overall behavior scores
indicate that Ostop members are practising many of the

recommended behaviors.

TABLE 8

OSTEOPOROSIS-RELATED HEALTH
BEHAVIOUR SCORE -

Percent of optimal score number percent
Less than 50% , 2 2.8
50 to 74% ' 32 ’ 43.5

75 to 100% 40 54.2
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The optimal score for diét and calcium supplement behaviors
is six points. An optimal score indicates that the respondent
is meeting all of the recommended dietary and calcium supplement
behaviors. A score of five or six points would reflect good
dietary and calcium supplement behavior. Table 9 shows that
fifty-six of the respondents earned five or six points. Only
six women earned three or fewer points, indicating they were
participating in half or less of the recommended behaviors.
These results indicate that most members are practising
behaviors that are believed to help maintain a positive calcium

balance and minimize bone mass loss,

TABLE 9

REPORTED DIET AND CALCIUM SUPPLEMENT
BEHAVIOUR OF RESPONDENTS

number percent
0 to 3 points 6 8.1
4 points 12 16.2
5 or 6 points 56 75.7

Although these scores are high, it is interesting to note
that fifty respondents which represent 67.7% of the sample lost
one point on their dietary énd calcium supplement behavior
because their reported intake was not within the recommended
range. In this study the appropriate range of daily calcium
intake has been defined as 800 to 1500 mg. Table 10 indicates
that only four respondents report intakes below this range.

This suggests that respondents'are aware of the need for
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sufficient calcium intake, however, only 21 of the 74
respondents reported calcium intake in the appropriate range.
Forty-six respondents had intakes above the recommended maximum
including twenty-four respondents who had a daily intake above
2000 mg. The highest reported calcium intake was 3244 mg per
day. This finding is revealing because there is evidence that
intakes that exceed 2000 mg per day may be_associated with the

development of kidney stones in some individuals.

TABLE 10

REPORTED DAILY CALCIUM INTAKE
OF RESPONDENTS

number percent
Less than 800 mg 4 5.6
800 to 1500 mg 21 : 28.3
1501 to 2000 mg 22 29.7
More than 2000 mg . 24 32.4
Insufficient data to calculate 3 4.1

One possible reason for the high levels of calcium intake
among members may be that members have altered their diets. For
example, a woman may have been prescribed a 1,000 mg of calcium
supplement per day. This would mean she only needed 500 mg from
food. If she alters her diet to include a variety of calcium
rich foods, she may have too high a calcium intake. If her new
diet contains 1,500 mg of calcium and she continues to take the
1,000 mg/day calcium supplement, her total intake would be

2,500 mg/day.
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The reliability of the calcium ihtake repé?ting is i

important. These levels of intake may not rép%%sent typical
daily intakes of calcium. Beverly Grice, a dietitian, was
consulted and she suggested that very likelyxnénbers reported
honestly bqt reported a high calcium dai‘ﬁafﬁé; than a typi?al

daily intake. e = = -

These results indicate that members either do not'khow how

to calculate their calcium intake or that they have not lea#éned

-
r

that ingesting calcium above 2,000 mg -per dey-may be dangerwous.
This problem is discussed further in the discdssion of the “
correlational results.

Table 11 suggests that, as a groug, the tespondents are

compliant with the recommended health B&haviors related to :
smoking and alcohol consumption. The ré&commended behavior is
not smoking; also it is considered unhéalthy t® smoke. The®
recommended behavior for alcohol ranges from" hever drinkinge

alcohol to seldom drinking more than two driﬁﬁ% per day. v

Unhealthy behavior is usually drinking more than two drinkseper

day. For both behaviors, approximatel§ 95% offthe respondeﬁts

reported practising healthy behavior. ' R S

With the data collected it was not possible to determine if

the reported smoking and alcohol consumption behaviors v

represented new behaviors adopted as a res{lt ©f contact with
Ostop, or behaviors practiced pfior“ﬁo joinihg” Question number
18 and 19 (see Appendix A) attempted to collect this data; '
however, the information provided by the ré%ﬁbﬁdents was

1 - . 2 i
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insufficient to draw any conclusions regarding behavior changes

related to association with Ostop.

TABLE 11

SMOKING AND ALCOHOL CONSUMPTION
BEHAVIOURS OF RESPONDENTS

healthful unhealthful

, behavior behavior
Smoking 70 (94.6)* 4 (5.4)
Alcohol consumption 71 (95.9) 3 - (4.1)

*Number in parenthesis indicates percent of total respondents.

The optimal score for exercise behavior is defined as six
points. This score represents participation in at least three
‘twenty-minute periods of exercise per week for ecach of two kinds
of exercise; for instance, walking and general floor or chair
‘exercises. Both the overall amount of exercise and the
performance of a variety of exercise activities are factors
which contribute to an optimal exercise level. The optimal
level of exercise behavior sufficient to retard bone mass loss
was set to be achievable by many women with osteoporosis.

Table 12 shows that 40.7% of the respondents earned six or more
points. This includes 23.1% of the respondents who earned
scores higher‘than six indicating that they afe exercising at a
higher level than was set as optimal in this study. As seen in
Table 12 the range of scores for the women who earned higher
than optimal scores was from 7.5 points to 18 points. No

respondent earned an exercise score above 18. Respondents
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earning three or fewer points compriséd 47% of the study sample,
indicating they were performing half or less of the recommended
behavior. This suggests that they exercise fewer than three
sessions per week, and/or engage in less than two exercise
activities. Thirteen percent of the respondents report they do
no regular exercise.

These findings related to exercise behavior indicated that
exercise is a problem for many respondents. Compared to dietary
behavior, fewer women had optimal scores. The reasons given for
low levels of exercise participation or avoidance of exercise
were varied. Thirty-six respondents gave reasons for their low
exercise behavior. Of these, 53% reported that physical
problems made exercising difficult or impossible to do. The
physical problems included arthritis, heart disease, pain and a
fracture history. Two women reported that a physiotherapist had
told them that exercise was contra-indicated. Six respondents
stated they did not know what kind of exercise was advisable.
Finally, additional reasons included disliking exercise and
being too busy. |

The findings of lower exercise compliance in contrast with
dietary compliance is important because regular exercise is
believed to be an important part of managing or preventing
osteoporosis. This problem is discussed further in the section

on correlation results.
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TABLE 12

REPORTED EXERCISE BEHAVIOUR
OF RESPONDENTS

Points number percent
0.0 10 13.5
1.5 4 5.4
3.0 21 28.4
4.5 9 12.2
6.0 13 17.6
7.5 4 5.4
9.0 4 5.4

10.5 3 4.1
12.0 2 2.7
15.0 3 4.1
18.0 1 1.4
19 - 24 0 0.0
Total 74 .0

=
o
o

Participation and Perceived Utilization
of Ostop Models

Three measures were used to evaluate the members'
association with Ostop. Two are measures of participation and a

third of members' reported perceptions about useful models.

Length of Membership

The data in Table 13 indicate that most of the respondents
have been involved with Ostop for more than one year. Twenty-
three percent had joined the group in the last twelve months.
All members receive an annual Ostop newsletter and have access
to written materials available from Ostop. 1In addition, they

are informed of upcoming Ostop meetings by other members.
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TABLE 13

LENGTH OF MEMBERSHIP IN
OSTOP ORGANIZATION

number percent
1 to 12 months 17 22.9
13 to 24 months : 44 59.4
More than 24 months 13 17.6

Meeting Attendance

A measure of more active participation is attendance by the
respondents at meetings. Fifteen regular meetings, which
include a lecture, were held during the reporting period for the
study. The mean number of meetings attended by the respondents
was 2.2 meetings, but 41.9% of the respondents reported
attending only one meeting (see Table 14). The largest number
of meetings attended was eight, reported by one person. It
would appear that the respondents attend surprisingly few
meetings, even though these women have joined Ostop and
demonstrate enough interest in osteoporosis and the organization
to participate in an Ostop sponsored research project. Several
respondents provided written comments on the question of meeting
attendance. These comments were of two kinds. Many of the
respondents offered éositive comments about how valuable they
find the speakers and experts provided by Ostop. Twenty percent
of the respondents offered specific comments about why they
didn't attend meetings regularly. Almost half of these comments
indicated that respondents found it difficult or impossible to

attend meetings specifically because the meetings were held in
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the evenings and they were either too tired to attend, or found
it hard to be out after nightfall. Several other respondents

identified difficulty with transportation.

TABLE 14

NUMBER OF OSTOP MEETINGS
ATTENDED BY RESPONDENTS

number percent
0 meetings ’ 8 ' 10.8
1 meeting 31 41.9
2 to 4 meetings 27 36.5
5 to 8 meetings : 8 10.8
9

to 15 meetings 0 0.0

The descriptive data on meeting attendance indicates that
most of the meetings were attended by 10% to 15% of the
respondents. Only three lectures were attended by more than
15 % of the respondents. The reported rates of attendance for
these lectures were 33% for Dr. R.A., Sutton's lecture,
"Screening, Treatment and Research in Oéteoporosis", 28% for
Dr. E.C. Cameron's lecture, "Osteoporosis - Past, Present and
Future: Screening Diagnosis, Treatment and Research", and 22%
for a pharmacist, Mr. D. Danforth's lecture, "Boning Up on
Calcium: A Review and Update"”. These results may indicate that
members who attend meetings are most concerned about problems
they believe are the perogative of physicians or the problems

related to calcium supplementation.
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Perceived Utilization of Ostop Models

Respondents were asked to identify up to five individuals
who have served as models about osteoporosis for them. These
models were individuals who had helped them learn about
osteoporosis or influenced them to make osteoporosis-related
behavioral changes in their life. In addition, respondents
coﬁld identify up to six other sources of information, including
print sources and radio and television programs. Of the
nineteen models provided as choices, seven were identified as
being associated with Ostop.

All but twelve respondents identified at least one Ostop-
related model (see Table 15). The mean number of Osfop—related
models identified by respondents was 1.9 models. The highest

number was six models reported by one respondent.

TABLE 15

NUMBER OF OSTOP ASSOCIATED
MODELS IDENTIFIED

number percent
0 12 16.2
1 22 29.7
2 14 18.9
3 15 20.3
4 7 9.5
5 3 4.1
6 1 1.4

Each respondent was also asked to select the one model that
she believed had influenced her the most to make changes in her

life with regard to osteoporosis. Of the fifty-five respondents .
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making their choice, 49.1% chose a print source as their most
influential model (see Table 16). Twenty-four percent chose a
physician as the most important model. The dominant influence
of print material as a source of information is perhaps not
surprising for this group. As noted earlier, many respondents
have indicated they find it difficult or impossible to have
access to the "live" models provided by Ostop at the
organization's meetings. As a group, these women have a
relatively high education level. It is reasonable to expect
that these women are able to comfortably and successfully obtain

information from print sources.

TABLE 16

PREFERRED MODEL

, Percentage
Number Three Respondents

Printed material 27 49.1

magazines, newspaper

articles, books
Ostop physician 7 12.7
Family physician 6 10.9
Television programs 5 9.1
Exercise instructor 2 3.6
Friend or family member 1 1.8
Other 7 12.7
Note: 19 respondents did not report a preferred model.

Factors Associated with Osteoporosis
Knowledge and Osteoporosis—Related
Health Behaviors

According to social learning theory, people learn by

observing models. The role of the model is to transmit



165

information to the observer, who symbolically encodes this
information for later use. 1In the process of analyzing the
research results within this cohtext, it is useful to look first
at the factors which are related to the encoding of osteoporosis
information or knowledge, and then at the factors which are
related to the use of the information or performance of

osteoporosis-related health behaviors.

Factors Associated with
Osteoporosis Knowledge

In this study, participants' knowledge scores are used to
measure the degree to which information about osteoporosis has
been symbolically encoded. According to social learning theory,
attentional'processes influence the amount and guality of the
symbolic coding. As has already been explained, high
attentional levels can be assumed for all respondents in the
study because of their ongoing relationshi§ with Ostop, and
their willingness and effort to participate in this study. The
goal here was to consider possible factors which which might
measure a refined level of the influence of these potential
attentional factors. Two sets of factors related to attentional
processes have been evaluated. The first set has to do with
recorded Ostop participation andﬁperceived influence of Ostop
models. The second has to do with personal charaéteristics

which may contribute to increased attention to osteoporosis

learning.
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Hypothesis dne

Thebnull hypothesis for the first set of factors is: there
is no statistically significant correlation (p <.05) betweén
knowledge about osteoporosis and respondents' participation inl
Ostop, as defined by length of membership and meeting
attendance, or their perceived utilization of Ostop models. 1In
this hypothesis individual correlations between each of the
-factors and the knowledge score were made. In addition, a
regression analysis was made with the knowledge score as the
dependent variable and selected factors which might have
potential attentional wvalue. The independent variables include
those factors noted in the hypothesis, that is, length of
membership, meeting attendance, and perceived utilization of
Ostop models. The second perceived model utilization score was
also included. This score was the total number of models
perceived by the respondents as useful. The models included in
the score were not necessarily associated with Ostop. Other
factors with potential attentional value that were included were
presence of diagnosis, loss of height, presence of a fracture
history, age, menopause status, and educational level. The
method of regfession analysis used was forward, and the factors
were entered to the‘;>é.05-level of significance.

The first step in considering the relationship between
knowledge and Ostop participation and perceived use of Ostop
models was to evaluate the individual correlations. Neither
length of membership nor number of meetings attended was

correlated with the knowledge score. These results indicate
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that participation measured by length of membership and
attendance at meetings are not factors which influence members'
osteoporosis knowledge level. Both variables measured actual
exposure to models. As stated in Chapter III, membership
included both active members and those whose memberships had not
been renewed. Members do receive an annual newsletter and can
request written material; however, time since first joined does
not measure which members have read the newsletter or requested
written information. It is not surprising that this variable
does not significantly influence the knowledge level of members.

Meeting attendance was expected to be an important
variable. It is at meetings that women have direct access to a
variety of models chosen by the Ostop Board. These models were'
' chosen because they are believed to transmit important
information to members. However, the descriptive.data already
discussed indicate that meeting attendance is low. Many members
have only been directly exposed to one or two of the lecturers
during the past two seasons and some members have never been
exposed. This low attendance may explain why this variable is
not correlated with knowledge about osteoporosis.

The Perceived Utilization of Models Measure provided a
score which reﬁresented the number of Ostop provided models,
including printed materials, that respondents perceived as
having influenced them. This scoré was called the Ostop Model
Score, The Ostop model score was significantly and positively
correlated with the knowledge score at the p = .001 level. The

correlation was .395. This moderate correlation suggests that
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women who identify a greater number of Ostop models as being
important and influential for them demonstrate greater knowledge
about osteoporosis. This individual correlation was strongly
supported by the regressién analysis when all factors with
potential attentional value were related to knowledge in the
forward fashion. The Ostop model score was entered first and
was analysed as contributing most of the regression of all the
attentional factors against knowledgé. The result was a beta
score of .332 which was significant at the p = .002 level (see

Table 17).

TABLE 17

RESULTS OF REGRESSION ANALYSIS OF
FACTORS WITH POTENTIAL ATTENTIONAL VALUE
AGAINST KNOWLEDGE

Variables entered

in forward analysis | Beta T Sig T
Ostop models .332 3.25 .0018
Age -.317 -3.13 .0025
Menopause status -.213 -2.,07 .0419

Variables not entered in forward analysis:
Diagnosis, loss of height, presence
of fractures, educational level,
length of membership, meetings
attended, total perceived models.

One possible interpretation of the positive correlation between
the Ostop Model score and the level of knowledge is that Ostop
models have ihfluenced members' osteoporosis knowledge.
However, because the correlational research design does not

demonstrate cause and effect, a possible alternative
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interpretation is suggested. It is possible that women who are
already knowledgeable are alerted to sources of osteoporosis
information and once they joiﬁ Ostop they identify Ostop models
as useful. Two reasons support the first interpretation. First
women were asked to identify models which helped them learn and
influenced their behavior. They were not asked which models
they liked or thought were good models. Second, social learning
theory stresses that models can influence observational

learning.

Hypothesis Two

The second set of factors related to attentional
processes to be considered were selected personal
characteristics of the respondents. The null hypothesis 1is:
there is no statistically significant correlation (p=.05)
between knowledge about osteoporosis and respondents' personal
characteristics as defined by the presence of a diagnosis, loss
of height, presence of a fracture history, age, menopause
status and educational level.

Again, individual correlations of each factor with
knowledge were evaluated. Also, each factor was included, along
with participation factors and pérceived utilization of model
scores in the regression analysis, described above. The only
personal characteristics that were significantly correlated with
knowledge were age and menopause status, and these were both
negatively correlated. The correlation for age was -.372 and

was significant at the p = .001 level. The correlation for
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menopause status was -.323 and was significant at the p = .001
level.

These correlations were reflected in the regression
analysis where age and menopause status were the second and
fhird factors to be entered after Ostop models. As seen in
Table 17, age had a negative beta significant beyond the p =.01
level. Menopause status also had negative bata significant at
the p=.05 level. These findings suggest that respondents who
are younger and are pre-menopausal or in menopause tend to have
more knowledge about osteoporosis than older women who are post-
menopausal. It may be that these characteristics have an
attentional value or contribute to attentional processes for
learning about osteoporosis because these women are in 6r
anticipating a transition when their risk of developing
osteoporosis increases. At the same time, they may feel that
having the knowledge can be of good use to them because it is
"not too late" to find out about this disease. That is, the
knowledge may be perceived as having functional value.

None 6f the other personal characteristics of diagnosis,
loss of height, presence of a fracture history and educational
level were correlated with level of knowledge and they did not
enter the regressioﬁ at the p=.05 level of significance.
Social learning théory suggested that these characteristics may
have been attentional factors. One reason for the lack of
correlation may be that these characteristics function primarily

as factors which influence who joins Ostop. The self-selection
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process may mean that members are generally already attentive to
osteoporosis-related models. An alternative interpretation may
be that these factors do not influence attention. The influence

of these factors remains unknown.

Factors Associated with Osteoporosis—-related
Health Behavior

People learn by observing models. They symbolically encode
the information that they observe from the models and then may
choose to reproduce it behaviorally. This section looks at the
factors associated with the behavioral reproduction or
performance of osteoporosis related health behaviors by the
respondents.

Social learning theory suggests that there are three
factors that influence the behavioral reproduction of learning
information. The first factor is that information must be
accurately, symbolically encoded. The second factorAis that the
observer must'have the necessary skills to do the behavior, or
the opportunity to practise the skills of the behavior. The
third factor is that the observer is motivated to perform the
behavior. That is, that the observer must perceive that the
behavior has some personal functional value.

The study data were analeed to evaluate the relationship
between the performance of Ostop related health behaviors
measured by the behavior score and several other factors. These
factors were: knowledge score; participation in Ostop and

perceived utilization of Ostop models; and personal
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characteristics. These relationships will be presented below
and then discussed in terms of the three factors which influence

the behavioral reproduction of learned behaviors stated above.

Hypothesis Three

With respect to knowledge and behavior, the null hypothesis
is: there is no statistically correlation (p =<.05) between
reported performance of osteoporosis-related health behaviors
and respondents' knowledge about osteoporosis.

In this analysis the individual correlation between the
behavior scoré and the knowledge score was computed.
Additionally, a regression analysis was made with the behavior
score as the dependent variable. The indeperndent variables
included: the knowledge score; the three scores associated with
Ostop participation and perceived use of Ostop models, that is,
length of membership, meeting attendance and the Ostop model
score; and the selected personal characteristic scores of
diaghosis,:loss.of height, presence of fractures, age, menopause
status and educational leve;. The regression method was forward
and the significance level was p=.05.

The individual correlation between the knowledge score and
the behavior score is-a positive correlation of .234 and is
siénificant at the p=.05 level. In the regression analysis
against the behavior score, the knowledge score was the only
va;iable to enter the regression and was significant at the
P <.05 level (see Table 18). These results indicate that there

is a tendency for respondents with higher knowledge to
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record higher levels of osteoporosis-related health behaviors.

This correlation is weak, despite its level of significance.

Hypothesis Four

With respect to the relation of participation in Ostop and
perceived utilization of Ostop models, the null hypothesis is:
there is no statistically significant correlation (p =<.05)
between reported pérticipation in osteoporosis-related health
behaviors and respondents’' participation in Ostop, as defined by
length of membership and meeting attendance, or their perceived

utilization of Ostop models.

TABLE 18

RESULTS OF REGRESSION ANALYSIS OF KNOWLEDGE, PARTICIPATION,
' PERCEIVED UTILIZATION OF MODELS AND
PERSONAL CHARACTERISTICS AGAINST
OSTEOPOROSIS-RELATED HEALTH

BEHAVIOUR
Variables entered
in forward analysis Beta T Sig T
Knowledge écore .233 2.01 .048

Variables not entered in forward analysis:
Diagnosis, loss of height, presence
of fractures, age, menopause status,
educational level, ostop models,
total perceived models, length of
membership, meetings attended.

In this case the null hypothesis was supported. There were
no significant correlations between osteoporosis related health

behaviors and any of the factors used to describe participation



or perceived utilization of Ostop models. And none of these

factors entered the régression against the behavior score.

Hypothesis Five

With respect to the relationship between personal
characteristics and osteoporosis health behavior, the null
hypothesis is: there is no statistically significant

correlation (p=.05) between reported participation in
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osteoporosis-related health behaviors and respondents' personal

characteristics as defined by presence of diagnosis, loss of
height, incidence of fractures, age, menopause status and
educational level.

Again, the null hypothesis was supported. There was no

significant correlation between the behavior score and any of

these factors, and none of these factors entered the regression

against the behavior score at the p=.05 level.

Discussion of Results

Taken'together, these results suggest that of the various
factors considered, the only factor that relates to the
performance of osteoporosis related health behaviors is
knowledge about ostéoporosis. Participation or utilization of
Ostop models were not related significantly. And no personal
characteristics were related to the performance of the
recommended behaviors,

The three factors identified by social learning theory as

important to the performance of learned behaviors are accurate
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symbolic encoding, opportunity to do or practise the skill, and
motivation to do the behavior. These three factors will be

discussed in relation to the results,

Knowledge

In this study, symbolic encoding is defined as knowledge.
An expected relationship between knowledge and the performance
of behavior is a major component of Ostop's educational
approach. The Ostop board has defined a major goal of providing
accurate and up to date knowledge about osteoporosis with the
expectation that appropriate health behavior will then follow.
To some e#tent this expectation is supported by the study
results. There is a positive correlation between knowledge and
behavior; however, both the low level of the correlation and the
theory suggest that accurate knowledge is not necessarily a

sufficient condition to produce the desired behavior.

Practice

The second condition for behavioral performance identified
by the theory is the ability on the part of the observer to
perform the behavior, or the opportunity to practise the
behavior. Complex behaviors may need practice supervised by a
model, or a chance to receive feedback from the model. Ostop's
current educational program does not provide the opportunity for
supervised practice, and it provides only a very limited
opportunity for observers to receive feedbéck. The data suggest

that while utilization of Ostop models is directly related to
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having knowledge, it is not directly related to performing the
behaviors. This may be in part because Ostop models tend not to
provide all the information observers need. That is, they do
not transmit sufficient information to result in a symbolic code
which is adequate for the observer to later reproduce the
modeled behavior accurately. Neither are practice sessions
currently provided to increase the accuracy of the code.

The data on daily calcium intake may be explained by this
lack of the opportunity to practise behaviors. Eighty-nine
percent of the respondents knew the recommended calcium intake
and 75% scored 5 or 6 on the dietary and calcium supplements
behavior. However, 61.1% had daily intakes of calcium above the
recommended level. During the year in which the researcher
obéerved Ostop's education program, it was noted that on several
occasions participants could learn the importance of calcium
intake, the appropriate range of daily intake, and even that
they should calculate their own intake. However there was
little opportunity to receive feedback or supervised practice in
doing that. This lack of opportunity to practise may help
explain the excessively high calcium intakes of members.

A similar lack of opportunity.may contribute to the finding
that 59.5% of the respondents perform less than the optimal
amount of exercise. For the older woman with osteoporotic
changes, the learning of an appropriate exercise regime may be a
complex process requiring supervised practice and feedback from
an expert model. This type of help is not presently available

from Ostop models.
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The Ostop models may provide theoretical information, but
the reliance on verbal instructions may be insufficient to
transmit enough information to result in a code sufficiently
clear to facilitate behavior reproduction. The more complex the
behavior, the more likely members need an opportunity for
supervised practice to learn to reproduce the recommended

behaviors.

Motivation

The third factor which influences the performance of
‘behaviors that are identified by social learning theory is
motivation. That is, for observers to perform learned behavior,
they must believe that the performance of the behavior will have
a functionai &alue for them. This study did not attempt to
directly evaluate the motivation of respondents to perform
osteoporosis related behaviors. The results indicate that none
of the.personal characteristics associated with osteoporotic
changes, increased risk or level of educational attainment, were
- directly related to performing the behaviors.

Social learning theory suggests that a major source of
motivation which influences an observer's choice to perform a
behavior is tﬂe value placed'on the behavior by the model. 1If
observers are alerted to the importance of a behavior, they tend
to be motivated to learn and perform the behavior. Ostop models
tended to express different degrees of value for calcium intake
and exercise behavior, possibly creating an element of confusion

in the minds of members.
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The impact of this may be reflected in a moré detailed look
at the behavior score. As noted earlier, most Ostop models
tended to be quite clear, emphatic and enthusiastic about
providing participants with information about the importance of
proper diet containing high calcium foods. On the other hand,
models were observed to be less clear and emphatic when
presenting information about proper exercise. It is interesting
to observe that the correlation between the knowledge score and
diet and calcium supplement behavior score is positive and
significant at the p£.05 level. The exercise behavior score is
not significantly correlated with the knowledge score. This may
in part reflect tﬂat reséondents have been less alerted by
models to the’importance of exercise performance and have

received less clear and emphatic information.

Methodological Limitations

The results and discussions reported in the previous
sections must be considered with an awareness of the
methologicél limitations of this study. Four limitations are
identified.

The first and most important limitation is the use of
instruments which héve not been evaluated for validity and
reliability to collect the data. The decision to use researcher
constructed instruments was made because no standardized
instruments were available. The validity and reliability of the
instruments were assessed in very practical ways. The content

experts described in Chapter IV were relied upon to assess the
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face validity of the instruments but the instruments have not
been statistically tested for validity. The reliability of the
instruments is also unknown. The pilot study did indicate that
participants tended to improve their knowledge scores on a
retest and that they consistently reported their behavior on the
retest (see Tables 1 and 2). This lack of statistical
assessment of the validity and reliability of the instruments
suggests that caution should be used in applying the results of
this study to guide educational program development related to
osteoporosis. The measures developed should be viewed as a
starting point for the evaluation of osteoporosis-related health
education.

The second limitation is the use of a correlational
research design. Correlational techniques make it possible to
investigate the relationship between two variables or the
relationship between one variable and several variables, but
this method does not evaluate causality. The use of social
learning theory to develop the correlational research hypotheses
and to interpret the findings provides a rationale for choosing
dependent and independent variables, but Ehe research design
does not permit a causal interpretation. That is, the
variability in the inaependent variables cannot be shown to have
caused the variability in the dependent variable regardless of
how strong the correlation. The theory may suggest a causal
relationship but an experimental research design would be

required to demonstrate cause and effect.
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The third limitation is the use of self-reporting as the
method of collecting behavior information. Members could report
optimal behavior even if their behavior were not optimal. There
was no way to avoid this problem. It is impossible to observe
members' lifestyle behavior. The results potentially may have
been influenced by the over-reporting of behavior. Although
this possibility exists, the researcher's opinion is that most
likely members answered honestly. This opinion is based on the
subjective interpretation of the quality of the information
obtained during the pilot test interviews. The women
interviewed consistently reported their behavior and elaborated
on their reasons for both doing and not doing specific
behaviors. The one exception may be reporting of dietary
calcium, As already suggested, réspondents may have reported a
high calcium day rather than a typical day. This choice may
-have skewed the calcium intake reported by respondents towards
higher daily intakes than would have been found in a study that
more accurately measured dietary calcium over a longer period
such as one week. This potential problem was not identified
until after the data were collected.

The fourth and final limitation is related to the
assessment of meeting attendance. It may have been unreasonable
to expect that members could remember accurately the lectures
they had attended during two seasons of Ostop's education
program. The original intention had been to use meeting
attendance records to evaluate attendance. Unfortunately, seven

of the fifteen records were unavailable. The pilot study
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demonstrated that members could remember at least some of the
meetings they had attended, but meeting attendance may be
inaccurately reported. This possibility may have influenced the

results by obscuring existing correlations.

Implications for Practice and for Research

The result of this study show that only certain kinds of
women are being reached by Ostop's education program. This
means that a large section of at-risk women are not being
reached directly by it, and suggests that there is a need for
alternative health education programs. These alternative
programs could be offered by Ostop or by other organizations.
The discussion in this section includes: 1. Suggestions about
how Ostop may be able to expand its education program,

2. suggestions about other ways that preventive health
education and patient education can be provided for British
Columbian women, and 3. suggestions for ﬁuture educational
research. '

Ostop is not reaching all women who would benefit from
osteoporosis health education. The organization does not
attract very many pre—-menopausal women members. To reduce the
incidence of osteopofosis,'younger women neeé to be well
informed about this disease. The prospect of sustaining
fractures which may occur twenty or thirty years in the future
is unlikely to motivate younger women to attend Ostop's lecture
series., These women are more likely to be reached by providing

osteoporosis health education through other sources. Several
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examples include: 1. Fitness programs could provide
osteoporosis information to participants. 2. More indepth
articles about osteoporosis should be written and published in
magazines which reach younger women such as fashion and fitness
magazines. 3. The provision of more information about
osteoporosis on television. 4. Osteoporosis education could
also be included in employee education programs. - For example,
hospitals employ many women. Staff education could include
information about how to prevent osteoporosis. The same
approach could be used for other employers of large numbers of
women.

Another group of women not served by Ostop are women with
lower levels of education. This group includes women of all
ages. Some of the youngér women with lower education levels may
be reached by the methods already suggested. Older women also
have access to television. Television may be an important way
to reach women who are unlikely to read about osteoporosis or
unlikely to attend lectures. Ostop can contribute to this
process by continuing its efforts to stimulate local television
progfams about osteoporosis. For this media to be fully
utilized, osteoporosis health education will have to be assigned
a higher priority by'both health care professionals and the
people who influence public policy.

Women with osteoporosié of ten have contact with the health
care system. When they fracture bones they see physicians and
sometimes physiotherapists, and in the case of a hospital

admission, they are also seen by nurses. Older women with
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temporary or permanent disability are sometimes clients of home
support services including nursing, physiotherapy and
homemakers. Women receiving medical or support services are
connected to the health care system and could be provided with
osteoporosis health education if the decision were made to make
the management of osteoporosis a high priority. Many health
professionalé already are providing patient education but it is
not usually focused on osteoporosis. To facilitate this change
in focus would require osteoporosis related continuing education
for health care professionals. Ostop is not likely to be the
organization to provide this intermediate step; however, it can
facilitate this process by continuing and increasing its efforts
to stimulate physicians and other health care professionals to
initiate the process of continuing professional education.

At the time of the study Ostop had a membership of 359
women. The Ostop Board may be able to actively reach more women
if it increases its efforts to inform health care professionals
about its organization. For example, if all physicians in
British Columbia received brochures with a cover letter written
by a respected colleague promoting Ostop as an appropriate
source of patient education about osteoporosis, some physicians
would pass the information on to their patients. Similarly,
hospital physiotherapy departments, orthopaedic nursing wards,
and hospital-based patient education departments should have
‘more information about Ostop's educational programs. Health

care professionals interested in osteoporosis may currently be
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unaware of Ostop, and if their awareness was increased they may
direct more women to the organization.

Meeting attendance by members was found to be low. The
most common reason for not attending meetings was that women
stated that they cannot get to meetings. Ostop could try some
daytime meetings to see if this made attendance easier for non-
attending members. Alternatively, a series of home self-
teaching programs could be developed. An appropriately funded
project could produce audio tapes and self-testing materials
that women could use at home to learn about osteoporosis. The
taping of lectures is already being done by Ostop. These tapes
could be duplicated and supplemented with visual aids used by
the lecturers. Members could then use the tapes to learn up-to-
date information about osteoporosis.

The results indicate thét Ostop members need help with
learning how to calculate their calcium intake and with learning
how to exercise at an appropriate level. Members would benefit
from having access to education programs that provide personal
evaluation, supervised practise and feedback about behavioral
performance. Such an approach may help Qomen to learn how to
calculate and adjust . their calcium intake. It also may provide
women with the help Ehey need to learn an exercise program
appropriate to their bone strength and functional ability.
Ostop may choose to offer such programs to its members or to
stimulate their development within the health care system.

The results of this study also suggest several areas for

further research. The positive and Significant correlations
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about osteoporosis, and between knowledge about osteoporosis and
performance of osteoporosis-related behaviors could be evaluated
for cause and effect by designing an experimental study. New
Ostop members could be evaluated shortly after they fi;st
contacted Ostop, their contact with Ostop would be monitored and
then a year later these members could be re—evaiuated. Such a
design would demonstrate if changes in knowledge about
osteoporosis and changes in osteoporosis behavior are a‘result
of involvement with Ostop.

If new programs are made available to members, such as
exercise programs or personal dietary counselling, these
programs could be researched. Evaluating the successes with
which new programs help women change their osteoporosis-related
behavior would determine the value of new programs. Programs
which are shown to be effective are more likely to receive
funding or to be adopted by existing health care organizations.

Research.unrelated to Ostop's education program but related
to osteoporosis health education could also be based on this
study. The knowledge and behavior instruments could be used to
evaluate other groups of women. For example, women receiving
fracture treatment could be evaluated to determine if they
needed osteoporosis health education. Other groups that could
be evaluated include women seeking help related to menopause and
women who are participating in exercise programs. Evaluation of
these groups would provide valuable information about how well

informed women are about osteoporosis and about which lifestyle
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factors should be the major focus of public health education
related to osteoporosis.

Finally, more research is required to determine the actual
calcium intake and exercise requirements that will help prevent
or minimize the loss of bone mass as women age. Until these
standards are clearly established by experimental research,
health education programs will lack the essential biological

information necessary to develop researched-based interventions.

In Conclusion

The prevention and management of osteoporosis is a topic
which is currently receiving attention from both the medical
community and the general public. Osteoporosis is no longer
considered to be a condition about which nothing can be done.
Although it is unrealistic to expect that all cases of
osteoporosis can be prevented, it is appropriate to have as
health care goals: 1. a reduction in the incidence of
osteoporosis, 2. early diagnosis, and 3. effective medical
management for affected individuals.

For these goals to be achieved there must be continued
basic science and clinical research related to osteoporosis.
Prevention, diagnosis and effective management all depend on
accurate knowledge about how bone mass is gained, maintained or
lost. As the body of scientific knowledge related to
osteoporosis grows physicians, physiotherapists, nutritionists,
lifestyle counselors, physical education experts and health

educators will have more information to guide their practice. '
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For example, in coming years the debate about how much calcium
women of different ages should ingest is likely to be settled as
research into the role of calcium in bone metabolism continues.
Settling this debate will assist the professionals who provide
health education about calcium requirements.

Further medical research is essential but an increase in
the available knowledge about osteoporosis will not necessarily
mean that fewer women will be affected by this condition.
Improved health education related to osteoporosis is also
essential in any attempt to reduce the incidence ot osteoporosis
or to effectively manage it once it has developed. This is
because osteoporosis is influenced by lifestyle factors and its
treatment requires long term compliance with medical regimes.
If women are expected to adopt specific health habits
permanently or to take medication indefinitely, it is essential
that they have easy access to comprehensive information about
osteoporosis. In addition to factual information many women
also need help with the process ot evaluating and where
necessary changing their lifestyle habits. Appropriate health
education interventions can help women adopt appropriate
behaviors. Over the long term these behavior changes will
contribute to the prsvention ot osteoporosis in some women and
bmay minimize its consequences in others.

At the present time women in British Columbia do not
routinely have access to comprehensive health education related
to osteoporosis., Women in Vancouver who seek out Ostop and

utilize its services can become well informed, however Ostop's
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current educational interventions are limited to the provision
of information. Women who want more practical help with diet
evaluation and advice about appropriate exercise behavior will
not find such services routinely available. This situation is
very likely to change.

As health care professionals increase their interest in
osteoporosis and informed women request better health care
services, there is likely to be a gradual increase in
osteoporosis-related health services. This process has already
started in B.C. At the beginning of this study bone density
measurement was available to a very limited number of women.
Such measurements are now available to a much larger number of
women because of the purchase of a dual photon absorptiometer by
a Vancouver hospital. This increased capacity to diagnose
osteoporosis is currently acting as a stimulus to the
development of an osteoporosis clinic. These signs of progress
may indicate that British Columbian women will soon have
available a variety of osteoporosis-related health services
including comprehensive health education. Such developments
will also influence Ostop. If the health care system in B.C.
assumes some of the role of educating women about osteoporosis,
Ostop may be able to alter or expand its educational programs to
include a larger range of educational interventions and to reach
a broader group of women. There is every reason to believe that
in future years women will have access to the services they need

to help them avoid the consequences of osteoporosis.
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APPENDIX A

Appendix A contains a copy of the questionnaire used to
collect the data, and information on how the scores for each

question or series of questions was calculated.
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OSTEOPOROSIS SURVEY QUESTIONNAIRE

Questionnaire #

In the first part of the questionnaire (questions 1 - 9), we are interested to find
out what you know or believe about Osteoporosis.

1.

The actual cause of osteoporosis is not yet known. What is known is that
some women have a greater chance than others of developing osteoporosis.

‘Which of the following statements do you believe are associated with a

woman having an increased risk of developing osteoporosis?
For each statement, cirele the code number in the appropriate column.

Does Does not
Increase Increase
the Risk the Risk
A Woman has Inereased Risk of
Developing Osteoporosis if she:
a. Has large bones 1 2
b. Has had an early surgical menopause
(ovaries removed) 1 2
c¢. Has a family history of heart disease 1 2
d. Has had a late natural menopause 1 2
e. Has a fair complexion 1 2
f. Has poor physical coordination 1 2
g. Has a physically inactive lifestyle 1 2
h. Smokes 1 2
i. Is overweight 1 2
je Has a family history of osteoporosis 1 2

K. Is underweight 1 2
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For each of the following statements about Osteoporosis, please indicate if
it is true or false?
For each statement, circle the code number in the appropriate column.

TRUE FALSE

a. The presence of peridontal disease
(gum disease) should alert a woman
to the possibility that she may
have osteoporosis. ' 1 2

b. A woman who adopts life habits
that are believed to help prevent
osteoporosis may still develop
osteoporosis. 1 2

c. Routine blood tests are a good way
for your doctor to find out if you
have osteoporosis. 1 2

d. One of the signs that a woman may
have osteoporosis is a decrease in
physical stature (that is a woman
notices she is getting shorter). ' 1 2

e. Early in its development osteopo-
rosis can be seen on an ordinary
X-ray. . 1 2

f. More accurate methods of measur-
ing bone mass have been deve-
loped. These tests are currently
not widely available. 1 2

g. Long standing back pain may be a
sign of osteoporosis. : 1 2

h. Once a woman has osteoporosis it
is too late for there to be any
effective treatment. 1 2

i. Osteoporosis is rarely ever present
in women under the age of 65. 1 2

Je Prescribed medications and supple-
ments may reduce the probability
of _fractures in women with
osteoporosis. 1 2
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Certain dietary habits are believed to slow down the amount of bone a
woman loses as she grows older.
For each statement, circle the code number in the appropriate column.

Which of the following dietary habits are beheved to help lower a woman's
risk of developing osteoporosis?

TRUE FALSE
a.  Avoiding high calorie foods 1 2
b. Eating a diet which includes dairy
products ' 1 2
e.  Avoiding foods high in cholesterol 1 | 2
d. Limiting the amount of red meat in
your diet 1 2

Canadian Nutrition experts have established standards for different
nutrients. How much daily caleium intake is recommended for women who
are 50 years of age or older?

Amount

A glass of milk is the standard which is often used to compare the calcium
content of different foods.

a. How many glasses of milk would a woman fifty years of age or older

need to drink in one day to get her total daily requirement of calcium
from this source?
8 ounce glasses

b. A glass of skim milk is as equally good a source of caleium as a glass
of whole milk.
True 1

False 2

c. A glass of whole milk equals how many ounces of HARD cheese?

ounces

Caleium is found in a wide variety of foods. Please name six foods that
you believe are good sources of caleium.

1 4
2
3 6
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Some nutritious foods contain caleium but they are not considered good
sources of caleium because they also contain oxalates. If you know any
such foods, please name two of them below.

1

2

Exercise may be one of the factors related to bone strength. For each of
the following statements, please indicate if it is true or false.

TRUE FALSE

a. The only kind of exercise that
helps keep bones strong is aerobic
exercise such as running,- jumping
and jogging. 1 2

b. Some experts recommend walking
as the best exercise for older
people including women with
osteoporosis . 1 2

e¢. Some fitness programs, including
programs for seniors may be too
vigorous for women with
osteoporosis. 1 2

d. After a fracture it is essential for
a woman to remain inactive until
all of the pain is gone. 1 2

e. A woman who eXxercises regularly
may still develop osteoporosis. 1 2

Which of the following medications and supplements are sometimes
prescribed by doctors for the purpose of slowing down bone loss or lowering
the risk of fractures?
Please circle the number code to the right of the product or products that
may be preseribed for this purpose.

Estrogen

1
Aspirin 2
Codeine 3
Fluoride 4
Iron 5
Vitamin By 6
Caleium 7
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In the next part of the Questionnaire, (questions 10 - 22), we are interested to
know about your diet, exercise and smoking habits.

Please circle the appropriate number code or fill in the blank to the right of each
statement.

YES NO

10. I include two or more servings of dairy

products in my diet almost every day 1 2
11. I avoid milk products because I am

unable to digest them or I am allergic to

them 1 2
12. I include caleium rich non-dairy foods in

my diet on a regular basis 1 2

13. Do you eat a cereal which is high in bran or do you add bran to your diet?

Never 1
Occasionally 2
Once daily 3
More than once a day 4

14. How many cups of coffee or tea do you drink on an average day?

Tea
Coffee
15. -What is your caleium intake on a typieal day?
a. Caleium from supplements Amount
Don't know

b. Calcium from food. Please list the high caleium foods whiech you
have eaten in the last 24 hours

Estimate portion size in eups, ounces or pieces.

Number of Portion
Name of Food Portions Size
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16. How much aleohol do you drink? Two drinks are equal to 3 oz. of spirits or

17.

18.

two beers or 8 oz. of wine.

I rarely or never drink aleohol
I oceasionally have a drink
I almost never drink more than two drinks per day

= W N =

It is common for me to drink more than two drinks per day
Do you smoke?

Yes No
1 2
The last eight questions have asked you to record some of your lifestyle

habits. We would also like to know if these habits represent changes in
your lifestyle.

Look at your answers to questions 10 - 17. Do any of these answers
represent changes you have made as a result of the lectures presented by
Ostop?

Yes No

a. If you answered yes, please describe the changes. Include both things
you have added and things you have eliminated or decreased.

b. Do any of your answers represent changes you have made in the last
five years, but were changes you had made before attending Ostop
lectures?

Yes No

If you answered yes, please describe these changes. Include both
things you have added and things you have eliminated or decreased.
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Everyone gets some exercise every day as they go about living. We are
interested to know if you also do other kinds of exercise on a regular basis.
Please read the following list and cirele the number code in the appropriate
column for each activity. A session means 20 minutes or more of the
activity at one time.

Occasionally Less Than

3 or more lor?2 At Least Once a
Sessions Sessions Once Month or
per Week per Week a Month Never
a. Walking 1 2 3 4
b.  General body
exercises (on the
floor or sitting on
a chair) 1 2 3 4
c. General body
exercises that
also ineclude aero-
bie exercise such
as walking, run-
ning or jumping 1 2 3 4
d. Swimming or
water exercises 1 2 3 4
e. Dancing 1 2 3 4
f. Weight lifting
with small
weights : 1 2 3 4
g. Physiotherapy
home exercises 1 2 3 4
h. Other - (please
specify) 1 2 3 4

During the past five years, the amount of exercise I get on a regular basis
has:

Increased 1
Stayed the same 2
Decreased 3

As a result of what I have learned at Ostop lectures, the amount of
exercise I get on a regular basis has: '

Increased 1
Stayed the same 2

Decreased 3
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Some people choose not to do additional exercise or have been advised not
to exercise. If you are one of these people, we would be interested to know
your reasons for not exercising.

When a person is confronted with a complex medical problem, she often
turns to a variety of sources for help. We are interested to know if there
are people who you believe have helped you learn about osteoporosis or who
have influenced you to make changes in your life habits.

The following is a list of individuals who may have influenced you to some
degree. Choose up to five individuals who you believe influenced you the
most. Indicate your choices by cireling the code numbers on the right.

Code

Number

a pharmacist at the drug store you shop in ' 1
exercise experts who have lectured at Ostop meetings ’ 2
the Ostop member who calls you about meetings 3
a hospital or community dietitian 4
an exercise instruetor 5
physicians who have lectured at Ostop meetings 6
a physiotherapist | 7
your personal family doctor 8
women you have met at Ostop meetings 9
a hospital or community nurse 10
a personal friend or family member : 11
an acquaintance ' | 12
the dietitian associated with Ostop 13
the pharmacist who has lectured to Ostop members 14

Other (please specify) 15
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In addition to people, other sources of information suech as TV or books may
have helped you. We are interested to know if any of these other sources
have influenced you to make changes in your life habits related to
osteoporosis.

The following is a list of some of these sources. Circle the code number to
the right of any source that you believe has influenced you.

a. Newspaper or magazine articles about osteoporosis 16
b. Books written about osteoporosis ' 17
ec. Written material provided by Ostop 18
d. Radio programs about osteoporosis | 19
e. Television programs about osteoporosis 20
f.  Other (please specify) 21

Of all the sources of information and help you have cireled in questions 23
and 24, which ONE do you believe has influenced you the most to make
changes in your life with regard to osteoporosis?

write the code number here

We would be interested in any ecomments you have about the sources of
information and help that have been important to you.
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Please indicate which Ostop lecture you attended during the last two
seasons by cireling the number code to the right of each lecture

description.

September:
1984

October:
1984

November:
1984

January:
1985

February:
1985

March:
1985

April:
1985

May:
1985

June:
1985

September:
1985

October:
1985

November
1985

January:
1986

February:
1986

March:
1986

April:
1986

Dr. Kurt Van Peteghem
Spinal Disorders Associated with Osteoporosis

Dr. E.C. Cameron
Osteoporosis Update - Reports from Seattle and
Victoria Meetings on Osteoporosis

Mr. Douglas Danforth, Pharmacist
Osteoporosis, The Pharmacist's Viewpoint

Dr. Stan Brown
The Principles for Personal Improvement of Body
Structure and Function

Dr. Lynn Beatty
After the Fall - Hip Fractures - Care and
Treatment

Dr. Jerilyn Prior

Does Very Strenuous and Prolonged Physical
Training in Women Have a Negative Effect on
Bone Mass

Dr. Roger Sutton
Screening  Treatment  and
Osteoporosis

Research in

Ms. Andrea Lake and Mrs. Beverly Grice
Caleium Throughout the Life Cycle: Nutrition

Dr. N.C. Copp
History and Physiology of Caleitonin

Dr. lan Gummerson
Osteoporosis Prevention and Pain Management

Jackie Harris, Occupational Therapist

How to Conserve Energy and Make Life Easier
Particularly for the Arthritic and Osteoporotic
Patient

10

11

Meeting Cancelled

Dr. E.C. Cameron
Osteoporosis =~ Past, Present and Future
Screening -Diagnosis - Treatment - Research

12

Mini-Film Fest
"Be Well in the Later Years" and "The Silent
Thief"

13

Mr. Doug Danforth, Pharmacist
Boning Up On Caleium: A Review and Update

Mrs. Beverly Grice, Community Nutritionist
Nutrition: Get What You Want and Save Energy
Too

14

15
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In this last section, questions 28 - 33, we have included questions about your
personal history.

28. What is your birth date?
: Month Day Year

29. What is your menopause status?
Pre-Menopausal 1
In Menopause 2

Surgical Menopause
before age 46 3
(ovaries removed)

Natural Menopause

Completed 4
'30. Since your fortieth birthday, have you fractured any of the following
bones?
Wrist : 1
Vertebrae
(spine bones) 2
Hip 3
Rib/s 4
Other (Please specify) 5
31. Has your doctor told you that you héve osteoporosis?
Yes 1
No’
32. Have you become shorter in recent years? :
Yes 1
No 2

33. What is your highest level of education attained?

Eighth grade
Some high sechool

Professional training such as
nursing or secretarial school
High school completed University degree
Graduate degree

= W N

Some university

Thank you for your participation in this study. If you have any additional
comments, please write them on the back of this last page.
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Measures Contained in the Questionnaire

The four measures contained in the questionnaire are:
1. Osteoporosis Knowledge, 2. Osteoporosis-Related Health
Behaviors, 3. Participation and Perceived Utilization of

Models, and 4. Personal Characteristics.

Osteoporosis Knowledge
The osteopofosis knowledge score was calculated using the
answers to questions 1 - 9. This measure contained 37 items.
Each item correctly answered was scored as l.point resulting in
a possible score that range from 0 - 37. Table 19 provides a

key to the correct answers.

Osteoporosis~Related Health
Behavior

The osteoporosis-related health behavior score was
calculated by first calculating subscores for calcium intake,
alcohol consumption, smoking behavio; and exercise behavior, and
then combining these scores into a total behavior score (see

Table 20).

Participation and Perceived
Utilization of Models

Length of Membership

The length of membership was calculated in months using the

Ostop membership files.,
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Meeting Attendance

Question 27 was scored by adding the total number of

meetings attended by respondents. Scores could range from 0 to

- 15.

Perceived Utilization of Models

Questions 23 and 24 provided the perceived utilization of
model scores. The Ostop model score was calculated by scoring
one point for each Ostop model code number circled. These
models are identified by the code numbers 2, 3, 6, 9, 13, 14 and
18. The total model score was calculated by scoring 1 point for

each model identified in both questions 23 and 24.

Personal Characteristics

Birthdate

Coded as age in years.

Menopause Status

Questionnaire codes used except that 3 and 4 were combined

into category 3. This question provided an ordinal scale.

Fracture History

The questionnaire codes were used to calculate a frequency
distribution. A dichotomy score was generated by scoring 1 for
presence of a history of fractures and 0 for no history of

fraction.
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Osteoporosis Diagnosis
and Loss of Height

Questionnaire codes provide dichotomy scores.

Educational Attainment

Questionnaire codes were used and resulted in an ordinal

scale.
TABLE 19
ANSWER KEY FOR THE OSTEOPOROSIS
KNOWLEDGE MEASURE
Questionnaire Code Correct Answers
Question for the Correct Provided by
Number Answer Respondents
la 2
1b 1
1lc 2
14 2
le 1
1f 2
1g 1
1lh 1
1i 2
13 1
1k 1
2a 1
2b 1
2¢c 2
2d 1
- 2e 2
2f 1
29 1
2h 2
21 2
23 1
3a 2
3b 1
3¢ 2
3d 1

4 800 - 1,500 mg



204

TABLE 19 - Continued

Questionnaire Code Correct Answers
Question  for the Correct Provided by
Number Answer Respondents
5a 2 -5
5b 1 .
5¢ 1.5
6 ‘ Listed five foods correctly?
7 _ Listed two foods correctly
8a -2
8b 1
8c ' 1
8d 2
8e 1
9 1, 4 and 7€

aA high calcium food was defined as any food which contained no
less than 40 mg in a typical serving. Bowe's and Church's Food
Values of Portions Commonly Used (Pennington & Church, 1980) was
used to determine the calcium content of the foods reported.

brhe British Columbia Diet Manual (B.C. Ministry of Health,
Hospital Programs 1984) was used to identify foods high in
oxalates).

CRespondents were required to circle all three code numbers to
correctly answer question number nine.

TABLE 20

ANSWER KEY FOR THE OSTEOPOROSIS-RELATED
HEALTH BEHAVIOR MEASURE

Questionnaire Code Correct Answers
Question for the Correct Provided by
Number " Answer Respondents

Dietary and
Calcium Supplement
Behavior

104
. lla
or 104

114

12 -

THENDN
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TABLE 20 - Continued

Questionnaire Code Correct Answers
Question for the Correct Provided by
Number Answer Respondents
13 ) 1, 2 or 3
14 0 -6
15a +15bb 800 - 1,500 mg
Alcohol
Consumption
16 1, 2 or 3
Smoking _
17 2
Exercise
Behavior
19 No correct answer.

Score dependent
on choices made
by respondents¢©

NOTE Questions 10 - 17, each correct was scored as one point.

QQuestion 10 and 11 had two correct patterns. The first pattern
was correct for women with no problems with the consumption of
dairy products. The second pattern was the correct choices for
women with such problems.

bl15a and 15b were added together to obtain the daily calcium
intake of respondents. Bowe's and Church's Food Values of
Portions Commonly Used (Pennington and Church, 1980) was used to
determine the calcium content of the foods reported in Question
15b.

CThe exercise score was calculated based on which codes were
circled by respondents. The values of the codes were: 1=3;
2=1.5; 3=0 and 4=0. The possible exercise score ranged from 0
to 24 points.
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Appendix B contains a copy of the computer printout of the

Pearson correlation coefficients calculated using the scores for

the different variables described in Chapter IV and Appendix A.

Table 21 contains the variable labels for the codes used on the

computer printout.

TABLE 21

VARIABLE LABELS

Variable Label

Printout Code

Osteoporosis Knowledge Score
Osteoporosis-Related Health Behavior Score
Age

Diagnosis

Loss of Height

Menopause Status

Fracture History

Level of Education Attainment

Ostop Model Score

Total Model Score

Meeting Attendance Score

Length of Membership in Ostop

Dietary and Calcium Supplement Behavior
Exercise Behavior Score

KTOT
BTOT
AGE
DIAG
HT
MENO
FRAC
ED
ROS
RMTOT
MT GTOT
MEM1
Bl

B4
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