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Abstract
Summary Non-adherence inhibits successful treatment of
osteoporosis. This study used a theoretical framework to
explore osteoporosis patients' cognitive and emotional rep-
resentations of their illness and medication, using both inter-
views and drawing. We recorded some misconceptions
patients have about their condition and medication which
could act as barriers to treatment adherence.
Purpose Despite the high efficacy of current treatments in
reducing fracture risk, poor adherence is still a problem in
osteoporosis. This qualitative study aims to inform the de-
velopment of a psychological intervention to increase ad-
herence through the investigation of osteoporosis patients'
perceptions of their illness and medication. The self-
regulation model (Leventhal) provided the framework for
the study.
Method Participants were 14 female outpatients from a
London teaching hospital who suffer with osteoporosis or
osteopenia. Data were collected using both semi-structured
interviews and drawings. Drawings were used to elicit

participants' visual representations (imagery) of their
condition.
Results We found that patients held illness and medication
beliefs that were not in accord with current scientific evi-
dence. Interviews revealed that participants had good
knowledge of what osteoporosis is, but they had low under-
standing of the role of medication in reducing fracture risk,
various concerns about the side effects of medication, poor
understanding of the causes of osteoporosis and uncertainty
about how it can be controlled. Additionally, drawings eli-
cited more information about the perceived effects of oste-
oporosis and emotional reactions to the condition.
Conclusions Osteoporosis sufferers need a better under-
standing of their fracture risk and what they can do to
control their condition. Concerns about medication need to
be addressed in order to improve adherence, particularly in
relation to the management of side effects. Since drawings
of osteoporosis were found to arouse emotions, it is con-
cluded that risk communication in osteoporosis could ben-
efit from using visual images.
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Introduction

Osteoporosis is a common disease of the skeletal system in
which bone mineral density (BMD) becomes reduced—
resulting in brittle bones which break easily. In the UK it
is estimated that one in two women and one in five men over
the age of 50 will fracture a bone due to osteoporosis [1].
Osteopenia is a similar condition of lowered BMD which
indicates bone deterioration and a high risk of developing
osteoporosis [2]. The prevalence of osteoporosis in the UK
is predicted to rise by a fifth over the next decade [3].
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Osteoporotic fractures can result in pain, disability, loss of
independence and poor quality of life for their sufferers.
Research about patients' perceptions of osteoporosis and
its treatment has predominantly taken place in the USA
and Canada. In this study we investigated patients' percep-
tions of their illness, medication and the risk of fractures
with female outpatients from a London (UK) teaching hos-
pital. The study is part of a larger project with the aim of
designing an intervention to improve adherence, using the
Medical Research Council's framework for the design and
evaluation of complex interventions [4]. The aim of the
present study was to explore patients' perceptions of their
illness and identify potential areas for intervention to im-
prove treatment adherence.

Non-adherence is a major barrier to effective healthcare.
Adherence is defined as the extent to which patients follow
their treatment recommendations [5], including medication
taking and attending clinic appointments [6]. Various med-
ications have been developed which can significantly reduce
the risk of osteoporotic fractures [7], but treatment efficacy
is compromised by poor adherence. Researchers estimate
that 50 % of patients do not take their osteoporosis medica-
tion as prescribed [8], but adherence is difficult to measure
and osteoporosis clinicians suggest it is likely to be even
lower than that detected by researchers.

There is a pressing need for health behaviour change
interventions to improve treatment adherence, to reduce
the risk of fracture and the healthcare costs involved, par-
ticularly for medical conditions which have effective med-
ications to treat them [9]. It has been noted that ‘increasing
the effectiveness of adherence interventions may have a far
greater impact on the health of the population than any
improvement in specific medical treatments’ [9]. Interven-
tions should be based on evidence about the psychological
factors that underpin non-adherence and how they can be
modified. For example, erroneous beliefs about the effects
of medication could be modified with a psycho-educational
intervention, and emotional responses such as depression

could be altered by the provision of support, medication or
psychotherapeutic counselling.

Psychological factors have been found to predict adher-
ence to medication in a variety of chronic conditions [10],
and there is some evidence that this is the case with osteo-
porosis. For example, researchers have found that patients'
beliefs about their perceived need for medication, concerns
about medication, experience of side effects and the incon-
venience of dosing regimens are all associated with non-
adherence [11, 12]. Lowered perceptions of the risks of
osteoporosis could also contribute to medication non-
adherence. Studies have found that even patients who had
previously sustained a fragility fracture thought that their
risk of a future fracture was not high [13, 14], suggesting
that they might not perceive the need for osteoporosis med-
ication. Moreover, these studies found that fracture patients
attributed the cause of their fractures to falls rather than to
osteoporosis.

Previous studies of adherence in osteoporosis patients
have examined only some of the relevant psychological
factors, such as the perceived need for medication and con-
cerns about taking it. [12]. In this study we used Leventhal's
self-regulation model (SRM) (see Fig. 1) to investigate
perceived health threat, cognitive representations, medica-
tion beliefs and emotional responses to osteoporosis [15].
The SRM posits that adherence is influenced by cognitions
(or beliefs) and emotional responses to the illness. Accord-
ing to the model, adherence is viewed as a positive coping
strategy that is influenced by both cognitive and emotional
representations of the illness. Cognitive representations in-
clude beliefs about the identity, cause, timeline, controlla-
bility/cure and consequence of the illness. This is a dynamic
model, meaning that as beliefs change, coping mechanisms
also change. The model's author suggests that patients' per-
sonal understanding of their illness needs to be coherent in
order for them to cope effectively. Since its development,
the SRM has been extended to include medication beliefs
(perceived need and concerns) [16]. Medication beliefs have

Coping 

Appraisal 

Did my approach to 
coping work? 

Cognitive 
Representation 

Emotional 
Representation 

Health Threat 

Fig. 1 The self-regulation
model (adapted from Leventhal
et al. [15])
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been found to predict adherence in a variety of conditions
[17] including osteoporosis [12]. The addition of medication
beliefs to the self-regulation model makes it useful for
exploring adherence to medication.

The SRM has been applied in many studies of adherence
for other medical conditions, such as diabetes [18] and coro-
nary heart disease [19]. Using the framework of the SRM
allows us to systematically examine a range of cognitive and
emotional responses to osteoporosis and its treatment.

The aim of the present study was to explore how osteo-
porosis patients perceive their illness and treatment, to pro-
vide an evidence base for investigating adherence and how
to improve it. The objectives were to explore how osteopo-
rosis patients view their illness, to identify what beliefs they
hold about their illness and medication and to identify how
they view their fracture risk. We used two approaches to
explore how patients perceive their illness and treatment;
these were semi-structured interviews and patients' drawings
of their condition. Drawing has been used in previous stud-
ies of heart disease [20] and cancer [21] to explore patients'
understanding of and adaptation to their illness. Further,
drawing is a powerful method of eliciting responses that
would be difficult for patients to articulate because of their
emotional salience [22]. We anticipated that the asymptom-
atic nature of osteoporosis might make it difficult for
patients to describe how they perceived the condition and
its impact, and that drawing would provide greater insight
into these issues than interviews alone.

Method

Study design

Semi-structured interviews were used to collect information.
The design of the interview schedule was based upon the
dimensions of the SRM [15] and informed by feedback from
expert patients and service users. Questions covered the
following topics: identity (or illness label), causes of osteo-
porosis, consequences, timeline, controllability of the dis-
ease, emotions experienced, treatment(s) prescribed,
treatment concerns, confidence in adhering to treatment
and motivation to manage the condition. Patient drawings
were made during the interviews. The study was carried out
in a London teaching hospital.

Participants

Fourteen women (outpatients) with osteoporosis (n010) or
osteopenia (n04) were interviewed. Men were excluded
from this study because osteoporosis is more common in
women and it is likely that there are different explanatory
factors for non-adherence in men. Their mean age was 69

(SD010.1), and the mean time since diagnosis was 7.9 years
(three participants could not remember when they were
diagnosed). They had experienced on average 2.8 fractures
(range, 0–8). Nine of the women attended their last clinic
appointment and five did not. We included non-attending
patients because they are potentially non-adherent to medi-
cation and thus could provide insights into factors related to
non-adherence. Participants were included if they had been
diagnosed with osteoporosis/osteopenia for at least 6 months
and were prescribed osteoporosis medication. The sample
was recruited from both the osteoporosis screening unit and
the rheumatology clinic. Participants were excluded if they
were male, not prescribed osteoporosis medication or did
not speak English.

Recruitment

Patients meeting the inclusion criteria were identified by the
clinic doctor and sent postal invitations with the participant
information sheet. Those who agreed to be interviewed for
the study were asked to sign and return the consent form.
Participants were then contacted by a researcher to arrange
an interview time. A small sum (£5 GBP) was offered to
participants to cover the cost of expenses. The sample of
attending patients was women who had recently taken part
in a different research project at the clinic and who met the
inclusion criteria. The sample of non-attending patients was
identified by the medical secretary who provided a list of
patients who had not attended their rheumatology clinic
appointment for the last 3 months. For the attending group
9 of 15 (60 %) responded and agreed to take part. The
response rate was lower for the non-attendant group, 5 of
29 (17 %).

Procedure

Ethical approval was obtained from the South West London
Research Ethics Committee. All participants gave informed
consent to take part in the study. Interviews were conducted
in a private room and took between 30 and 75 min. They
were audio recorded for later analysis. At the end of the
interview, all participants were asked to draw a bone with
and without osteoporosis. In addition, seven participants
were asked to draw a person with and without osteoporosis.
Participants were instructed to draw stick figures to make
the task easier. The interviewer then asked them to verbally
describe their drawings and their feelings about the
drawings.

Data analysis

Interviews were transcribed verbatim and analysed using a
coding framework derived from the interview questions
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[23]. Data were managed using Nvivo, version 9. Two
independent researchers coded two transcripts each to en-
sure reliability of the coding framework. Discrepancies be-
tween the researchers' interpretations were discussed and
resolved. There were 14 drawings of bones and 7 drawings
of people with osteoporosis. Participants' drawings of bones
and people were analysed by identifying the themes repre-
sented, analysing the size and shape of the bone drawings
and identifying the deformities depicted. To validate the
findings three independent researchers coded the partici-
pants' drawings.

Results

Thirteen global themes were initially generated with 59
themes and 129 sub-themes. These were aggregated by
grouping together the global themes where it was appropri-
ate to do so and through discussion with other coders. This
process produced 10 global themes, 31 themes and 25 sub-
themes. An overview of the themes with representative
quotes for each is shown in Table 1.

In the following sections we present data from each of the
ten global themes. Due to the large amount of data generated
by this study, only themes which were discussed by two or
more people are presented (unless stated). Drawings of
bones and people with and without osteoporosis are also
presented.

Identity (illness label)

This theme describes what people understand about osteo-
porosis. Participants showed good knowledge of osteopo-
rotic bones having reduced bone mineral density and being
brittle and easy to break. However, some participants
doubted whether osteoporosis is asymptomatic and de-
scribed a range of symptoms that they attributed to osteo-
porosis (e.g. pain, flaky nails, rotting teeth). The drawings of
bones provided further insight into how patients view their
condition (see Fig. 2 below). They generally indicated a
good understanding of the effect of osteoporosis on bone
structure. Drawings of osteoporotic bones depicted damage
to the internal structure of the bone (drawn by ten partic-
ipants) or to the outer edge of the bone (three participants).
Two participants correctly identified damage to both the
internal and external bone structure. Drawings of bones with
and without osteoporosis did not differ significantly in
length or width.

Causes

Participants were asked about the causes of osteoporosis in
general as well as the cause of their own osteoporosis. They

were able to list potential causes of osteoporosis in general,
but found it difficult to give a reason for their own osteopo-
rosis. When discussing the cause of their own fractures,
many participants reported that their fractures were a result
of factors other than osteoporosis; they attributed their frac-
tures to falls or other medical conditions such as glaucoma,
which resulted in low visual acuity. Some also commented
that not only people with osteoporosis suffer from fractures
and conversely that not all fractures are a result of
osteoporosis.

Timeline

Participants demonstrated good understanding that osteopo-
rosis is a chronic condition. However, some participants
were confused that while the condition is chronic and incur-
able, they are only required to take their treatment
(bisphosphonates) for 5 years.

Controllability/cure

All participants understood there is no cure for osteoporosis,
though some said that they hoped for a cure in the future.
Most participants clearly stated that they could control os-
teoporosis by preventing themselves from falling over.
Apart from falls prevention they were unclear about how
to control the condition. One participant reported that she
had never been given any dietary information in relation to
the condition and therefore believed that there was no link
between osteoporosis and diet (see Table 1). Lack of under-
standing regarding the controllability of osteoporosis was
revealed by many participants who questioned the inter-
viewer about how to control it. Participants were asked
about whether they thought medication could prevent frac-
tures; 50 % of participants reported that they had not
thought about the role of medication in reducing their risk
and preventing fractures.

Consequences

During the interview, participants commonly reported that
having osteoporosis did not have much impact on them and
they did not think about it daily. The physical consequences
discussed by participants were: spine curvature, loss of
height, hospitalization, brittle bones, disability and chronic
pain from fractures. The majority of people discussed spine
curvature, especially when asked what osteoporosis is. Very
few participants noted mortality to be a consequence of
osteoporosis.

Some participants responded that osteoporosis limited
their activity. As well as mentioning that being more careful
is a method of controlling osteoporosis, participants noted
that it limited their activity by causing them to be careful.
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Table 1 Overview of themes

aBold text indicates a high-level
theme; normal text indicates a
sub-theme

Themea Quote

Identity “I know they say osteoporosis is painless, I can’t really believe that.”
(participant 14)

Cause “I think anyone who would have fallen like that would have fractured. It was a
hard fall. I am not able to see all that well so I think this is why I fell over.”
(participant 2)

Timeline “You don't get rid of it, do you?” (participant 12)

Controllability “Nobody’s ever said to me, if you did this or did that, or ate this or ate that,
nobody's ever given me a diet sheet connected with it, so presumably the
powers that be don't believe diet has anything to do with it because nobody's
ever given me anything to say do this.” (participant 8)

“I don't know, is weight a burden on the bones, or do they need a bit of weight to
be good bones? I'm too ignorant about it.” (participant 8)

Cure “Oh sorry, well I think once you've got it, it's there, isn't it, forever.”
(participant 11)

Consequences “It doesn't affect me at all, I have no symptoms. The only way it affects me is
that I have to take medication.” (participant 1)

Emotions “No, I've been lucky. Touch wood… I'm scared of falling over or… that is a
fear.” (participant 11)

Risk perceptions

Severity “Well yes, it is a serious condition I think, mainly because of fractures and the
disability it causes.” (participant 1)

Susceptibility “It's the same, well I mean you never know who is going to be hit by a bus, this
would cause anyone to fracture, so I'm not at more risk.” (participant 1)

Medication beliefs

General “Doctors are enthusiastic to give medicines because that's what they do. I am
keen to kind of make sure that it's what I really need.” (participant 13)

“Because it must harm the insides somehow to keep taking pills. And if you've
got a few things wrong with you and if you've got all these things mixed up
inside, all these different problems, surely in the long run it don't help.”
(participant 11)

Osteoporosis medicine “The components of bisphosphonates are not a lot different to, em, the
chemicals they use to clean machine parts.” (participant 7)

“I'd read the leaflet about the oesophagus, and a friend… had just died with
having cancer of the oesophagus. And it was pretty awful evidently, so I
thought, I don't fancy that…It probably doesn't happen to many people, but
once you start getting any sort of side effects, you think, oh maybe it's doing it to
me.” (participant 5)

Adherence “Sometimes on a Sunday I forgot, but you can take that the next day, so you just
take it on the Monday, I've done that a few times.” (participant 4)

Feedback as a facilitator of
adherence

“So they actually feedback to you, and that made you realise it was good to take
it.” (participant 14)

Recommendations for adherence

Using pictures “I also think that showing patients pictures of bones could be useful in helping
them to understand what is going on.” (participant 1)

Medication instructions “To understand those you need a doctorate, or a good degree…and a degree in
kind of medical terms.” (participant 8)

Relationships

Doctor–patient
relationships

“I think you're treated in quite a child-like way, you've got to stand up for an
hour. Okay, I can do that, why?”(participant 7)

“I've got a very sympathetic doctor, he'll talk to me and listen to me, and if he
says do something, I'll do it you know.” (participant 9)

Social support “I just remember on a Sunday morning I have to have it, and my husband now
he's got into the habit—have you had your medicine? And then sometimes I
say oh no!” (participant 4)
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Participants' drawings of the consequences of osteoporosis
elicited more discussion about its personal impact than the
semi-structured interview questions about consequences.
The drawings commonly emphasised spine curvature and
loss of height as major consequences of osteoporosis
(shown in Fig. 3 below).

Emotions

When asked directly, many participants reported that having
osteoporosis did not affect them emotionally and reported

feeling lucky that they had caught their osteoporosis early.
Over half of the participants reported that they felt no
emotion in relation to the condition when asked directly,
because it had little impact on their daily lives. However,
when asked to describe how they felt about their drawings
of osteoporosis, many participants described strong emo-
tional responses to the illness. For example, during the
interview questions, one participant said she did not really
think about osteoporosis, but then, when looking at her
drawing, she reported feeling angry that her back had be-
come curved. Concerns discussed by the participants includ-
ed: fear of being wheelchair bound, fear of fractures, fear of
falling and, most commonly, fear of having a curved upper
spine. Other emotions discussed were shock, worry and
anger.

Risk perceptions

When asked about the seriousness of osteoporosis in gener-
al, all participants reported that it was serious. However,
many also reported that their own personal osteoporosis was
not severe. Some patients were unsure about how serious it
was for them personally. There was a range of responses
regarding susceptibility to fracture. It was most common for
participants to report that their fracture risk in the next year
was the same or lower than that of others of their age. Some
believed that their fracture risk was low because they were
able to change their behaviour to reduce the risk of falls.

Medication beliefs

Half of the sample said medication in general was
positive. Half of the participants listed various concerns
about medication in general including: side effects,
harmfulness, over prescribing, addiction, suspicion of
pharmaceutical companies, dislike of chemicals, drug
interactions and overdosing. Participants in the ‘did not
attend’ group had more concerns about medication in
general and about osteoporosis medication specifically
than attendees. Many participants expressed concerns
about media reports of the link between bisphospho-
nates and oesophageal cancer.

There was a range of responses about the adminis-
tration of osteoporosis medication. The majority said
that it was easy to administer; however, some partici-
pants reported that it was frightening to take, because of
its potential effects on the oesophagus. Two participants
commented that while they found it easy to take their
medication, older relatives with osteoporosis found it
much more difficult. It was evident that there was a
common misinterpretation of medication instructions.
Some participants thought they had to remain still after
administering the medication.

a). Normal bone 

(Participant 3)                         

b). Osteoporotic bone 
shwoing damage to 
internal structure     

(Participant 3)                

c). Osteoporotic bone 
showing damage to the 
external structure   

(Participant 5) 

Fig. 2 Examples of participants' drawings of bones with and without
osteoporosis

Spine Curvature

Loss of height

Spine Curvature Shakiness and curvature

Loss of height Pain 

Fig. 3 Participant drawings of the impact of osteoporosis
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Adherence

Participants discussed their adherence to the various treat-
ments prescribed throughout the course of their condition.
The majority of patients reported excellent adherence to
their osteoporosis medication. However, one patient had
decided not to take medication, one was deliberating wheth-
er to take it and some reported stopping and changing to a
different osteoporosis medication due to experiencing side
effects. Apart from side effects, the most common reasons
given for missing a dose were unintentional, including:
forgetting, altering the time of taking the dose and change
of routine. Conversely, it was commonly reported that re-
ceiving feedback such as the results of a bone scan helped
people to realise that medication was beneficial. Conse-
quently, feedback was reported as increasing motivation
for adherence.

Relationships

The doctor–patient relationship was reported by all of the
participants to be an important factor which affected adher-
ence. Some participants reported that a good relationship
with their doctor facilitated adherence. On the other hand
some reported negative relationships with their doctor,
aspects of which included: lack of time during consultation,
poor communication, lack of continuity of care and one
participant reported concern for the apparent lack of knowl-
edge in relation to osteoporosis shown by their doctor.

It was evident from the results of this study that social
support was interpreted as either helpful or unhelpful; some
patients were reminded to take their medication by their
families and were prompted to go for osteoporosis screen-
ing. Medication advice was also given by relatives, includ-
ing advice to stop the medication when side effects were
experienced. It was not clear whether such information
giving from the relative was accurate.

Recommendations for helping future patients to take their
medication

Participants were asked what could be done to improve
medication adherence. Recommendations were categorised
into four sub-themes: communication and education, moni-
toring, planning and patient-centred care. Recommendations
for ‘communication and education’ included: using pictures
to communicate the risks involved in having osteoporosis as
a condition, providing more information about the illness
and its treatment including the reasons for treatment direc-
tions, altering the medication instructions to make them
more understandable and providing information on the
long-term effects of medicines. Recommendations for ‘mon-
itoring’ included regular DEXA scan feedback and

introducing medication reviews. ‘Planning’ recommenda-
tions included: using a tablet organiser and emphasising
the importance of routine. Lastly, some participants recom-
mended that patients need to be involved to a greater extent
in decisions related to treatment.

Discussion

This study used the extended self-regulation framework and
a novel drawing method to explore psychological factors in
osteoporosis. The results have implications for interventions
to improve adherence to osteoporosis medication. Many
osteoporosis patients in this study revealed misconceptions
about the illness and management of the condition including
misunderstanding and concerns about osteoporosis medica-
tion. The results confirm those of other studies showing that
osteoporosis patients have inaccurate perceptions of their
own fracture risk [13], attribute fractures to their own be-
haviour rather than osteoporosis [14] and have concerns
about the safety and side effects of osteoporosis medication
[11, 12]. Most importantly, this study confirmed previous
findings that the link between osteoporosis and fracture risk
and the role of medication was difficult for participants to
comprehend [13, 14]. Using the SRM theory to systemati-
cally examine the relevant psychological constructs gener-
ated new insights into specific knowledge deficits.

Participants demonstrated a lack of understanding of
many specific aspects of osteoporosis and its treatment.
There was confusion about symptoms, personal causes of
osteoporosis and fractures, methods of control and the med-
ication timeline (for bisphosphonates). Further, patients did
not know or understand that medication could reduce the
risk of fractures. Unrealistically low-risk perceptions are
commonly found across medical conditions and may indi-
cate optimistic bias [24], which might reflect an avoidant
coping mechanism. The majority of patients knew they
would have this condition for the rest of their lives. How-
ever, some were puzzled that they were nevertheless not
required to take medication for the duration of their condi-
tion, indicating a possible mismatch between their percep-
tions of the timelines of their condition and of their
treatment. Drawings indicated that some patients did not
understand that normal bones are porous and that bone
damage in osteoporosis is both internal and external. The
absence of a size difference in patients' drawings of bones
with and without osteoporosis also indicates lack of insight
into the fact that osteoporotic bones would be expected to be
thinner than normal bones. Some patients reported symp-
toms in the early stages of osteoporosis indicating that they
may perceive symptoms as a response to their diagnosis. A
similar phenomenon has been demonstrated in hypertension
[25].
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In line with previous research findings [13, 14], some
participants attributed the causes of their fractures to falls or
sight problems rather than osteoporosis. It appears that
patients view the proximal cause of a fracture (e.g. falling)
to be more important than the distal cause—bone fragility.
Previous studies have demonstrated that myocardial infarc-
tion patients perceive a network of both proximal and distal
causes of their heart attack [26], and we found a similar
pattern in osteoporosis. The fact that some patients attribut-
ed fractures to falling rather than bone fragility is problem-
atic, because it may influence how they choose to manage
the condition, e.g. they may choose falls prevention over
medication as a management strategy whereas both strate-
gies are important.

Clinical practice could benefit from introducing psycho-
educational interventions to assist patients to develop a more
accurate understanding of the disease whereby fractures are
understood to be caused by a combination of poor bone
health and a precipitating event, such as a fall. The study
identified many specific misunderstandings that could be
addressed by education, but patients differed in their infor-
mation needs and there was a range of knowledge. This
suggests the need for patient-centred tailored information
that addresses their particular needs and enables them to
develop a coherent mental representation of their illness
and its management [9].

Previous research has found that medication beliefs predict
adherence in osteoporosis [12]. Negative beliefs about medi-
cation in general and about osteoporosis medication were
identified in this study, and these were more frequent in non-
attending patients, suggesting that this group may be at high
risk of non-adherence and should be engaged by healthcare
professionals. Potential interventions could involve the provi-
sion of psycho-educational material about osteoporosis and
following up to ascertain reasons for non-attendance. The
most commonly discussed concern about osteoporosis medi-
cation was side effects, particularly oesophageal damage.
Recent media reports about a link between oesophageal can-
cer and osteoporosis medication were a concern for patients.
Patients' concerns about side effects and fears of potential side
effects need to be addressed—particularly the extent to which
they should tolerate minor side effects. Additionally, medica-
tion instructions should be adjusted so that patients understand
that they can move after taking their bisphosphonates, as long
as they do not lie down. Potential interventions to address
negative medication beliefs include the provision of informa-
tion and motivational interviewing to help patients to tolerate
side effects and generate self-motivating statements about the
benefits of medication.

The contrast between participants' responses to ques-
tions about the causes of osteoporosis in general and
their own osteoporosis is interesting. When asked about
personal beliefs for the cause of their condition,

participants most commonly reported hereditary reasons
rather than environmental or behavioural causes. The
fact that participants could talk more freely about the
causes of osteoporosis in general rather than the cause
of their own condition could suggest lack of knowledge
or acceptance that lifestyle plays a role in the develop-
ment of osteoporosis. Participants may find it psycho-
logically protective to attribute osteoporosis to an
uncontrollable cause such as genetic predisposition rath-
er than to their own behaviour. This clearly has impli-
cations for adherence to treatment; viewing osteoporosis
as uncontrollable may be related to non-adherence.
Psycho-education interventions should highlight the var-
ious methods of controlling osteoporosis.

Other findings with implications for interventions include
social support and feedback. Social support can have a
positive or negative impact on adherence. The doctor–pa-
tient relationship featured as very important in patients'
decisions about following treatment advice—as shown in
previous studies [27, 28]. Patients commented that when
they had a good relationship with their doctor, they wanted
to follow their instructions. Improved doctor–patient com-
munication can be incorporated into future interventions,
including education for healthcare professionals and stu-
dents about the impact of their relationship with patients
on adherence. Relationships should also be supportive and
address the fears and concerns that patients have about
osteoporosis, but may have difficulty expressing. Feedback
from BMD scans was a crucial motivator of adherence for
this group. Scans provide concrete information about dis-
ease progression, which is fundamentally important in a
condition which is asymptomatic and often invisible to the
patient.

The process of drawing elicited powerful emotions
from patients. During the interviews, many patients
reported no emotional response to osteoporosis, possibly
because, for many, it was asymptomatic. However,
drawing visual representations of the disease and dis-
cussing them elicited strong emotional reactions. Visual
representations of osteoporosis may therefore have util-
ity in future interventions to inform patients of the
effects of the condition and to motivate adherence.
However, the use of emotionally salient images needs
to be carefully considered; negative emotions can moti-
vate behaviour changes, but can also lead to avoidant
responses if patients feel helpless [29].

Future interventions in clinical practice to facilitate
adherence to osteoporosis medication could build on
findings from this study. To address patients' miscon-
ceptions about their condition, interventions could focus
on psycho-education for patients as well as education
for doctors about the importance of emphasising adher-
ence to treatment. Patients suggested that visual images
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of osteoporosis would be beneficial in helping them to
have a clearer understanding of their condition. This
study suggests that education for patients should focus
on the causes of osteoporosis and methods of managing
fracture risk.

Limitations

The study was designed to investigate psychological factors in
osteoporosis in order to inform potential interventions to
improve adherence. A major challenge in investigating adher-
ence is that patients who agree to take part in research studies
are likely to be those who are adherent to their doctor's
treatment recommendations. We included patients who had
not attended their last clinic appointment in order to mitigate
this factor. Nevertheless, most participants in the study
reported good adherence, and we did not measure adherence.
Although this does not invalidate the findings, it means we
should exercise caution in drawing conclusions about those
patients who may not be adherent. A further limitation of this
study is the exclusion of men. It is possible that different
psychological factors are related to treatment adherence in
men, which need to be explored by further research.

Conclusions

Osteoporosis patients are required to self-manage their frac-
ture risk, often while managing multiple co-morbidities. The
SRM framework was useful in exploring the cognitive and
emotional responses to osteoporosis and its treatment. Find-
ings from this study are directly relevant to the design of
interventions to improve adherence. These are: (1) some
patients are unaware that osteoporosis medication can re-
duce the risk of fracture; (2) drawings/images of osteoporo-
sis may arouse emotions in patients and could be used to
help them to understand the seriousness of the condition; (3)
some patients have limited knowledge/ideas about the
causes of their condition; (4) there is confusion and uncer-
tainty about how/whether the condition can be controlled
and (5) patients who do not attend clinic appointments may
be at particular risk of medication non-adherence.

In this study we found that non-attending patients
expressed more concerns about medication than attend-
ing patients. This implies that including non-attending
patients in future adherence intervention studies is es-
sential because medication concerns have been previous-
ly found to predict treatment adherence. This study
suggests that non-attenders are a group who may have
more problems in relation to following treatment recom-
mendations. It would be beneficial for future researchers
to investigate the extent of non-adherence in patients
who do not attend their clinic appointments.
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