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Older Adults’ Knowledge and Beliefs About
Osteoporosis: Results of Semistructured Interviews
Used for the Development of Educational Materials
MICHELE BURGENER, MARILYN ARNOLD, JEFFREY N. KATZ, JENNIFER M. POLINSKI, DANIELLE CABRAL,
JERRY AVORN, and DANIEL H. SOLOMON

ABSTRACT. Objective. Although osteoporosis and associated fractures have been recognized as a significant pub-
lic health problem, underdiagnosis and undertreatment are common. We investigated older adults’
knowledge and beliefs regarding osteoporosis and its prevention, in order to develop effective osteo-
porosis health education messages and materials. These messages will be used as part of a trial that
will test the efficacy of both public and doctor education to improve osteoporosis management.
Methods. We conducted semistructured one-on-one interviews with 15 older adult volunteers. A
standard interview guide was developed and used for all interviews, which were audiotaped and tran-
scribed. Key themes were extrapolated by 3 study staff using data abstraction forms. The data forms
were then compared for consistency.
Results. We found that the term “osteoporosis” was well recognized, but many participants had only
a fragmented understanding of its meaning. All participants identified osteoporosis as a serious con-
dition, but many did not perceive themselves to be at personal risk for developing the condition.
Many participants were confused about the difference between osteoporosis and osteoarthritis.
Participants expressed reservations about taking prescription medications because of concerns over
cost, side effects, and interactions with their current medications.
Conclusion. Osteoporosis awareness is high, but the older adults interviewed had an incomplete
understanding of the condition. This could hinder efforts to improve prevention and treatment of
osteoporosis. (J Rheumatol 2005;32:673–7)
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Ten million people in the United States have osteoporosis
and another 34 million have osteopenia1. As the population
ages, osteoporosis is becoming a greater concern. Direct
expenditures for osteoporosis and related fractures are esti-
mated to be $17 billion each year in the US, and these costs
will continue to increase2. Despite effective prevention and
treatment methods, both underdiagnosis and undertreatment
are common3,4. Improved utilization of existing prevention
and treatment strategies may reduce the incidence of frac-
tures and their associated morbidity and mortality.

Currently, little is known about older adults’ knowledge
of osteoporosis and preventive measures and how this
knowledge might influence fracture management. We pos-
tulated that osteoporosis health education for older adults
and their physicians might facilitate more appropriate osteo-
porosis management, and designed a public health interven-
tion trial to improve osteoporosis management. As an initial
step, we conducted formative qualitative research to better
understand older adults’ knowledge, attitudes, and behaviors
with regard to osteoporosis. This report gives the results of
this formative research. We used a theory-guided approach
in development of our research materials, because increas-
ing knowledge of a health issue alone has been found to be
insufficient for behavioral change5,6. It is crucial to use
health behavior theory and formative research to guide the
development of health education messages and materials7.

Formative research is the process for collecting in-depth
information to develop more effective interventions.
Obtaining information regarding knowledge and attitudes of
even a small sample of older adults allows us to develop
materials that better match the specified target population8.
Our work was guided by the Stages of Change Model and
the Extended Parallel Processing Model behavioral frame-
works7,9. The Stages of Change Model, which has been suc-
cessfully applied to address a range of health behavior prob-
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lems, identifies 5 stages of personal “readiness” that an indi-
vidual can occupy to receive and act upon a targeted health
message. The 5 stages are precontemplation, contemplation,
preparation, action, and maintenance. In the precontempla-
tion stage, an individual will not change their behavior
because the risks are not obvious to them, and the individual
is not conscious of alternative behavioral options. When the
risks do become apparent, a transition to the contemplation
stage occurs. At this time, the individual begins to consider
the possibility of changing behavior. During the preparation
stage, the individual seeks out more information to make the
anticipated behavioral changes. When a person is able to
integrate the new health behavior into daily life, there is a
shift to the action stage. Finally, in the maintenance stage,
the individual continues to engage in the new behavior and
attempts to avoid relapse. Tailoring a health message to the
stage of change that best matches the readiness of the target
audience may increase the likelihood that the message will
address his/her concerns and motivational needs.

According to the Extended Parallel Processing Model
(Figure 1), successful health messages promote behavioral
change by moving people towards the “danger control
process.” In this stage, they “accept the message” and act to
control the danger by carrying out the recommended
response, such as taking calcium to strengthen their bones7.
Danger control is a cognitive process that moves people to
take protective action based on appraisals of (1) the threat
posed by a given health problem and (2) the efficacy of the
recommended behavioral response to avert the health threat.
In this model, threat consists of a person’s perceived severity
of the health problem and perceived susceptibility to the
health problem; efficacy consists of a person’s perceived
response efficacy plus his/her perceived self-efficacy of the
recommended response (Table 1). The danger control process
is activated when a message elicits equally high levels of both
perceived threat and perceived efficacy (Figure 1).

The interviews were designed to assess participants’ per-

ceptions about the threat posed by osteoporosis and the effi-
cacy of recommended responses to avert or lessen the threat.
Some of these recommended responses were having a bone
density test to assess bone health, taking calcium, taking
vitamin D, home fall-proofing, and exercise. We also sought
to gauge participants’ readiness to change, and to gain a gen-
eral understanding of the tone, phrasing, and words being
used by participants to discuss osteoporosis and fractures.

MATERIALS AND METHODS
Participants. A total of 15 participants were selected for the study. Participants were
recruited from the general medicine and arthritis practices of an academic medical
center. We chose these locations because our study physicians working in these prac-
tices were able to easily identify and recruit suitable participants for our study. We also
contacted selected older adults who had expressed an interest in research through the
Harvard Cooperative Project on Aging. We attempted to recruit persons representa-
tive of the target population for our public health intervention trial: age ≥ 65 years,
both women and men, persons with lower socioeconomic status, some with known
osteoporosis and others without. In exchange for their participation we offered partic-
ipants free transportation and a $25 honorarium. The study was approved by the
Brigham and Women’s Hospital Ethics Committee.

Data collection interviews. We employed semistructured interviews for
qualitative data collection. A standardized guide was used to ensure that the
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Figure 1. Behaviorial framework: the Extended Parallel Processing Model7.

Table 1. Definitions of key health risk message concepts (adapted from
Witte, et al7, with permission).

Health Risk Message Concept Definition

Perceived severity A person’s beliefs about the 
significance or magnitude of a 
specified health threat

Perceived susceptibility A person’s beliefs about his or her 
chances of experiencing a specified 
health threat

Perceived response efficacy A person’s beliefs about the effective-
ness of a recommended action to avert
or lessen a specified health threat

Perceived self-efficacy A person’s confidence in his or her 
ability to perform a specific 
recommended action
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same topics were covered in all interviews (available upon request). The
guide was designed to assess participants’ knowledge and beliefs about
osteoporosis prevention, diagnosis, and treatment. Questions were also
developed to assess the 4 key constructs of the Extended Parallel
Processing Model: perceived severity of the condition of osteoporosis, per-
ceived personal susceptibility to osteoporosis, perceived efficacy of actions
to prevent or control osteoporosis, and perceived self-efficacy for carrying
out these actions (Table 1). A behavioral scientist and a trained research
assistant (MA, MB) conducted all interviews; interviews each lasted
between 30 and 45 minutes. Notes were taken at all interviews. All inter-
views were audiotaped with permission from the participants; audiotapes
were later transcribed.

Study analyses. We generated hypotheses a priori and revised them post-
hoc through transcription review. Three study staff members (MB, DHS,
DC) conducted multiple close readings of all 15 transcripts and individual-
ly used data abstraction forms to extrapolate key themes. Data were then
compared by all study staff members for consistency. Whenever discrepan-
cies were noted, transcripts were rereviewed by study staff members and
further discussion on discrepancies followed until a consensus was reached.

We assessed the proportion of participants who had each response. Not
all questions were answered by all participants, so denominators vary by
question.

RESULTS
Of the 15 participants, 11 were women. The mean age was 75.5
years. Six were enlisted from the arthritis clinic and 9 from a
database of older adults interested in participating in health
research. Based on the interviews, several themes emerged
about participants’ views of osteoporosis and prevention.
Knowledge of osteoporosis. Many participants were able to
grasp isolated concepts regarding osteoporosis, but few had a
complete understanding of the disease. Thirteen of 15 partic-
ipants provided some explanation of osteoporosis, but 2 men
were unable to offer any. Twelve out of 15 participants
described osteoporosis as a thinning, weakness, or loss of
bone. Fractures were mentioned in describing osteoporosis by
10 of 15 participants. Calcium was also mentioned by 10 of
15 participants as being related to osteoporosis. Six of 15 par-
ticipants reported that pain was associated with osteoporosis.
Many people could identify factors related to osteoporosis
only in an abstract manner, and most did not have a clear
understanding of the clinical consequences of osteoporosis.

A prime example is seen in 2 separate consecutive quota-
tions from a female participant. Initially she seemed to have
a good understanding of osteoporosis, but when she was
asked a second time what she knew about the condition she
said, “actually, I don’t even know...what it [osteoporosis]
actually does to your body or your bones or whatever it is.”
When asked what she would like to know about osteoporo-
sis, she said, “I wouldn’t know what to ask ‘cause I really
don’t know what it is.” (Female Participant 12).

Of the 10 participants who discussed osteoporosis and
osteoarthritis, 6 had difficulty differentiating the 2. Even
after interviewers explained to participants that these were 2
different conditions, participants continued to confuse them,
as illustrated below: 

Response to knowledge about osteoporosis: “I have
degenerative arthritis, so I would think osteoporosis would
be part of it.” (Female Participant 11).

When asked if the participant had heard of osteoporosis,
the response was, “No, that’s why I have it [written] down
to find out what osteoarthritis is.” (Male Participant 15).

Perceived threat about osteoporosis, falls, and fractures.
Many participants viewed osteoporosis, falls, and fractures
as a source of great concern, but few believed that they were
personally at risk for osteoporosis. Of participants asked if
osteoporosis was serious, all 12 said it was. Concerns about
falling were mentioned by 11 out of 14 participants. Even
though 5 of 11 of the participants reported that they had
experienced a fracture during the last few years, only 4 out
of 12 were concerned about getting osteoporosis. Several
quotations illuminate this finding:

Response to seriousness of osteoporosis: “It’s very seri-
ous. I have 2 friends with osteoporosis and...the shapes of
their bodies have changed...” (Female Participant 14).

Response regarding concerns about falls: “I’m just careful with
what I do and try not to let it [falls] happen.” (Male Participant 7).

Responses to personal likelihood of getting osteoporosis:
“Well, so far I’m 82 and it looks like I don’t have it, so I’m
one of the lucky ones.” (Male Participant 7).

“I don’t think so [that I will develop osteoporosis]
because I’m coping with [lumbar] stenosis...that’s enough,
that’s enough. And my mother didn’t have osteoporosis...”
(Female Participant 14).

“I really don’t think I will [develop osteoporosis],
because it is really not in my family at all. I’ve never broken
a bone in my life.” (Male Participant 3).

Barriers to prevention and treatment of osteoporosis.
Participants varied on their current use of osteoporosis pre-
vention and treatment options. Most participants were only
utilizing one or 2 preventive measures and many were
engaging in these behaviors inconsistently or inadequately.
Twelve of 15 participants thought it was possible for people
over the age of 65 to strengthen their bones, yet the percent-
age of affirmative responses to questions about specific pre-
ventive actions varied greatly. Fourteen out of 15 partici-
pants informed us that they exercised. Only 2 of 15 partici-
pants stated that they were taking prescription medication to
strengthen their bones. Nine of the 15 told us they were tak-
ing calcium, 6 were taking vitamin D, and 7 had taken action
to reduce the risk of falls in their homes. Several barriers to
osteoporosis prevention and treatment mentioned by partic-
ipants are noted below:

Response for reason not doing exercise: “I don’t exercise
because my knees are sore.” (Female Participant 1).

Response to taking vitamin D and calcium: “No, I don’t
take anything... I don’t like taking pills. I take too many. I
didn’t get sick until I was about 75, before then I never took
anything.” (Female Participant 10).

Response to effectiveness of taking calcium: “I don’t care
how much calcium you got... I don’t care how strong it [the
bone] is, even an iron can break.” (Female Participant 7).

Various barriers to taking prescription medication for
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osteoporosis were mentioned, such as cost, side effects, tak-
ing too many/too much medication already, and believing
that one does not need to take prescription medication to
strengthen bones. Of participants who mentioned cost, 3 out
of 4 believed this would be a barrier and 4 out of 5 men-
tioned that side effects would deter them from taking med-
ication. Adding yet another medication to their current regi-
men was a concern for 3 out of 4 participants. Three of 15
participants volunteered that they believe they did not need
prescription medication to strengthen their bones.

The following quotations highlight various barriers to
treatment described by participants.

Responses regarding taking prescription medication to
strengthen bones: “I’ve heard [about them] but I haven’t
paid much attention to them, because it wasn’t my prob-
lem.” (Female Participant 13).

“It would depend again on whether or not my physician
thought that was something I needed... you begin to feel like
a drugstore after awhile. You know? How many more pills
are you going to take?” (Female Participant 5).

DISCUSSION
We conducted qualitative research to help develop effective
osteoporosis education materials for older adults. Interview
participants perceived osteoporosis as a severe medical con-
dition, but had a low perception of their own personal sus-
ceptibility. Many participants’ sense of susceptibility was
not solely based on their medical understanding of the dis-
ease. Participants’ self-assessment was based on concepts of
luck and family background instead of actual risk. Their per-
ception about the efficacy of recommended responses and
their ability to perform these behaviors was highly variable.
Barriers mentioned with regard to preventive measures indi-
cated low self-efficacy. In other words, participants lacked
confidence in their ability to prevent osteoporosis.

According to the Extended Parallel Processing Model,
low perceived susceptibility prevents people from experi-
encing threat and thereby hinders the move towards action
(Figure 1). The Stages of Change Model does not dictate
that people move through stages in a linear fashion; thus,
people may fall back multiple stages or jump forward stages
given current experiences taking place in their lives. For
example, we would anticipate that even precontemplaters
who sustain a fracture might jump forward into the action
phase because of this event. Most people were found to be
in the precontemplation stage of the Stages of Change
Model because they did not fully understand osteoporosis or
preventive measures associated with it.

There was a general lack of knowledge about osteoporo-
sis among the older adults we interviewed that may repre-
sent a major barrier to getting people to take preventive
measures. An example was Female Participant 12, who in
fact had a good understanding of osteoporosis, yet still felt
she did not have a sufficient understanding to talk to her

physician about osteoporosis. This feeling may create a bar-
rier for her in discussing osteoporosis with her physician.

Once we were able to get a baseline for their current
knowledge of osteoporosis, all participants were provided
with an accurate definition during the interview process.
Our goal was to educate people about osteoporosis for the
large scale randomized controlled trial, and thus we used
these interviews as a means of recreating what would hap-
pen in our future trial. Providing people with an understand-
ing of osteoporosis during the interview allowed us to see
participants’ interest level, their concern upon learning
about osteoporosis, and how they responded to the informa-
tion given about osteoporosis and fracture management.

The information obtained from these interviews was used
to develop materials for a mailed osteoporosis education
intervention for people over age 65 who are enrolled in a
prescription drug program for older adults. The mailings
consist of letters, supplementary educational materials to
promote osteoporosis awareness, and 6 recommended
actions to detect, prevent and treat osteoporosis. Based on
our findings and the Extended Parallel Process Model, we
designed the materials to increase perception of the threat
posed by osteoporosis, and the efficacy of the recommend-
ed responses. For example, based on our finding that people
mistakenly believed that osteoporosis produces warning
signs, and that the absence of those expected symptoms may
delay preventive action, we highlighted the advisory that
osteoporosis often has no symptoms and added the phrase,
“You may have it and not even know.” In response to report-
ed concerns about the ability to pay for a bone density test
(low perceived self-efficacy), we noted in the materials that
the cost of tests is covered by Medicare in most cases. Cost
concerns regarding medication were also addressed in the
materials by informing participants that their prescription
drug program covers bone-strengthening medications.
Concerns regarding taking too much medication were
addressed by informing participants that there are bone-
strengthening medications that need only be taken on a
weekly basis. The interviews allowed us to craft the appro-
priate motivational messages throughout the educational
materials to increase self-efficacy and response efficacy.

Even though our subjects were aware of the severity of
osteoporosis and were concerned about falling, most were
not concerned about getting osteoporosis, even though some
had already experienced fractures. Many were unable to
make the connection between falls and osteoporosis as risk
factors and fractures as the clinical sequelae. We attempted
to take advantage of the general concern about falling by
incorporating specific strategies for fall prevention in our
educational materials.

Previous research indicates that many women have an
inadequate knowledge of osteoporosis, risk factors associat-
ed with osteoporosis, and preventive behaviors10,11. One
study found that women with a basic understanding of osteo-
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porosis still did not perceive themselves to be susceptible to
osteoporosis12. Research also has found that women who
understand the efficacy of prevention behaviors were more
likely to act in accord with these types of behaviors13. Many
of the participants in our study lacked knowledge about ben-
efits of preventive behaviors. Educational materials shown to
increase knowledge of osteoporosis were not successful in
promoting behavior change6. The entire health communica-
tions/health behavior literature provides evidence that
knowledge alone is rarely enough to change behavior, which
is why we are following a user-centered and theory-guided
process to develop our intervention plan and materials14.

This study had several important issues common to qual-
itative research. We recruited a purposive sample of partici-
pants, similar in attributes to our population targeted for
intervention, but they may not be representative of all older
adults at risk of osteoporosis15. We attempted to recruit
older persons, from a variety of socioeconomic strata, focus-
ing on women, given that these are the characteristics of our
target population. The sample size of this interview study
was relatively small; however, sample size need not be large
to be effective in providing valuable information for materi-
al development7. Qualitative methods are very useful in
understanding particular details and less useful in creating
generalizable information. We attempted to interview peo-
ple who best represent our target population. The objective
was to obtain detailed information from participants that
could help confirm or refute our expectations. The informa-
tion obtained allows us to get an insider’s perspective,
which helps to better tailor our educational materials to the
specified target population.

During the interviewing process, some questions were
revised to take into account new observations. Qualitative
research often involves changing data collection instruments
during the study period as investigators are themselves gain-
ing more understanding about the item under study8. In
addition, not all participants answered every question asked
of them during the interview. This study focused on an area
that has not yet been well examined, and therefore as we
obtained more information, we altered our data collection
instrument during the execution of the study.

It is important to note that the information obtained
through qualitative research can be extremely useful.
Although not as useful for generalizability, qualitative
research allows us to identify themes not identified by the
study staff prior to the interview process8. Qualitative
research allows one to reevaluate basic assumptions and
assists in tailoring educational materials.

In conclusion, we conducted qualitative face-to-face
interviews to assess older adults’ attitudes and knowledge
regarding osteoporosis. We used the Extended Parallel
Processing Model and the Stages of Change Model to devel-
op the interview guide and to interpret the results7,9. While
awareness about osteoporosis was high among participants,

knowledge was incomplete. Participants’ perceived severity
of osteoporosis was high, but perceptions of personal sus-
ceptibility were low. The actual risk of getting osteoporosis
is high for older adults in general, with one out of every 2
women and one out of every 4 men over the age of 50 years
experiencing osteoporosis-related fractures in their life-
time2. Participants’ level of confidence to prevent osteo-
porosis and fractures was not high. We used these observa-
tions to create patient educational materials (available upon
request) based on these findings. These materials are being
tested in a community-based randomized controlled trial.
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