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Abstract 

Background  Osteoporosis patient education is offered in many countries worldwide. When evaluating complex 
interventions like these, it is important to understand how and why the intervention leads to effects. This study aimed 
to develop a program theory of osteoporosis patient education in Danish municipalities with a focus on examining 
the mechanisms of change i.e. what is about the programs that generate change.

Methods  The program theory was developed in an iterative process. The initial draft was based on a previous pub‑
lished systematic review, and subsequently the draft was continually refined based on findings from observations 
(10 h during osteoporosis patient education) and interviews (individual interviews with six employees in municipali‑
ties and three health professionals at hospitals, as well as four focus group interviews with participants in patient edu‑
cation (in total 27 informants)). The transcribed interviews were analyzed using thematic analysis and with inspiration 
from realist evaluation the mechanisms as well as the contextual factors and outcomes were examined.

Results  Based on this qualitative study we developed a program theory of osteoporosis patient education and iden‑
tified four mechanisms: motivation, recognizability, reassurance, and peer reflection. For each mechanism we 
examined how contextual factors activated the mechanism as well as which outcomes were achieved. For instance, 
the participants’ motivation is activated when they meet in groups, and thereafter outcomes such as more physical 
activity may be achieved. Recognizability is activated by the participants’ course of disease, which may lead to bet‑
ter ergonomic habits. Reassurance may result in more physical activity, and this mechanism is activated in newly 
diagnosed participants without previous fractures. Peer reflection is activated when the participants meet in groups, 
and the outcome healthier diet may be achieved.

Conclusions  We developed a program theory and examined how and why osteoporosis patient education is likely 
to be effective. Understanding these prerequisites is important for future implementation and evaluation of osteopo‑
rosis patient education.
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Background
Osteoporosis is a common chronic bone disease with an 
estimated prevalence of 27.6 million people in Europe 
[1]. The prevalence increases markedly with age; among 
people aged 80 + the prevalence is 37% [1]. Osteoporo-
sis has consequences for the individual, primarily due to 
the related risk of fractures. Globally, 158 million people 
were estimated to be at high fracture risk in 2010 and this 
number is likely to double by 2040 [2]. The occurrence 
of fractures may result in decreased quality of life [3, 4], 
pain [5, 6], institutionalization, and death [7]. Osteopo-
rosis can be treated, and the related fracture risk may 
be prevented by initiating pharmacological treatment as 
well as improving diet, considering supplements, being 
physical active, and preventing falls [8–12].

When diagnosed with osteoporosis, the patient’s self-
image may change, as they can feel older and embar-
rassed, which can affect their social life [13]. Patients with 
osteoporosis may also experience dependency on others 
and shifting roles at home because they cannot maintain 
their daily activities [13]. Therefore, some patients find it 
helpful to discuss these problems and share experiences 
with other patients [14].

Patient education is often used by patients to gain 
support and be able to manage the consequences of 
osteoporosis. According to WHO, osteoporosis patient 
education should give the participants the opportunity 
to express their concerns and discuss their expectations 
with a health professional and gain support from other 
participants. Further, WHO recommends that osteopo-
rosis patient education consist of training and informa-
tion about the disease, available treatment, diet, exercise, 
lifestyle, and prevention of falls and fractures, [10] and 
thereby encourage bone healthy behaviors. A multi-
faceted and multidisciplinary approach is also recom-
mended in other studies [15–18]. Osteoporosis patient 
education is carried out in many countries worldwide 
[19–21]. The content of the programs differs, but most 
programs include information about osteoporosis [15, 
22–27], medication and diet [15, 22–29], prevention of 
falls and fractures [15, 22, 26, 28], as well as training and 
information about physical exercise [24, 26, 30, 31].

Osteoporosis patient education could be defined as 
a complex intervention, as it includes different compo-
nents, it targets different behaviors, and it requires differ-
ent skills from health professionals [32, 33]. Furthermore, 
complexity may arise when the intervention or program 
in this case interacts with the context at the patient edu-
cation sessions or outside the sessions [32].

The effectiveness of osteoporosis patient educa-
tion has been evaluated worldwide in previous studies 
[15, 24, 26–31], but because of inconsistent findings it 

is difficult to draw overall conclusions about its effect 
[21]. When evaluating complex interventions, the Med-
ical Research Counsel (MRC) highlights the impor-
tance of developing a program theory that illustrates 
how the intervention could lead to effects and under 
what circumstances [34]. The program theory should 
be described clearly, and a visual presentation may be 
helpful [34].

We are not aware of any studies presenting a program 
theory of osteoporosis patient education. Moreover, 
prior studies have not shown how the effects of patient 
education are dependent on contextual factors and do 
not examine how and why the interventions work (i.e., 
they do not examine the mechanisms of change). In a 
previous published systematic review, we found that 
examination of mediators is absent in many effective-
ness studies, and therefore we recommended that 
future studies should examine mediators, which could 
contribute to an understanding of the mechanisms of 
osteoporosis patient education [21]. Likewise, other 
researchers have highlighted the need for studies exam-
ining the mechanism of the interventions, rather than 
only examining the effects [35–38]. When examin-
ing the mechanisms, it is possible to find an explana-
tion for the effectiveness of an intervention [39] and 
thereby open the ‘black box’ that describes how and 
why the intervention works [40]. Moreover, the mecha-
nisms contribute with important information for future 
implementation and evaluation of the interventions.

A program theory and an examination of the mecha-
nisms is essential for the development, for implemen-
tation, and evaluation of new osteoporosis patient 
education programs. Furthermore, as osteoporosis 
patient education in Danish municipalities has not 
been evaluated systematically, a program theory and an 
understanding of the mechanisms are important pre-
requisites for evaluation of these existing programs and 
the selection of relevant outcomes for the evaluation.

When examining mechanisms of change qualitative 
studies should preferably be conducted [35, 41]. This 
study aimed to develop a program theory of osteopo-
rosis patient education in Danish municipalities with a 
focus on examining the mechanisms of change i.e. what 
is about the programs that generate change.

Methods
The study was conducted as an explorative study, 
including observations and interviews and with real-
ist evaluation [39] as theoretical inspiration. Moreover, 
it was based on knowledge from a systematic review 
undertaken by the research group, which has been pub-
lished [21].
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Theoretical inspiration
Realist evaluation is a theory-driven approach, which 
examines how and why interventions work, as well as 
under what circumstances [39], hence aiming to describe 
the process by which the effects occur, rather than just 
describing whether effects occur. This is done by devel-
oping, testing and refining context-mechanism-outcome 
(CMO) configurations [39]. A CMO configuration can 
be defined as a part of a program theory by representing 
assumptions about how and why interventions work. In 
this study, we examined the contextual factors, the mech-
anisms of change, as well as the outcomes of osteoporo-
sis patient education while describing important paths in 
the program theory, which is of special importance for 
future implementation and evaluation of osteoporosis 
patient education.

The development of our program theory was based on 
the elements put forward by Gertler et  al. [42], mean-
ing that the program theory outlined inputs, activities, 
outputs, and outcomes. Moreover, we identified the 
mechanisms of osteoporosis patient education using a 
definition within realist evaluation, in which a mecha-
nism describes what it is about the programs that gen-
erate change (i.e., outcomes) [44]. In particular we are 
inspired by Dalkin and colleagues (2015) definition of 
mechanism that contains two components, namely the 
resources from the intervention and the derived reason-
ing in the individual [39, 43]. In this line of thought, the 
mechanisms are the response the intervention activities 
trigger from the individual participant. Of relevance for 
this study, the premise of this definition is, that it is the 
participants in the osteoporosis patient education that 
make it work (or not) depending on how they respond 
to the resources it offers to them [44]. Thus, a mecha-
nism is a theory describing the association between an 
exposure and an outcome [39]. In realist evaluation the 
context activates the mechanisms, i.e., a particular con-
textual factor triggers a specific mechanism, which again 
results in an outcome [39]. Therefore, we examined not 
only the mechanisms, but also which contextual factors 
activate the mechanisms as well as which outcomes may 
be achieved.

Study setting
In Denmark, osteoporosis patient education is offered 
at hospitals as well as in municipalities, although most 
osteoporosis patient education is carried out in munici-
palities that have the main responsibility for rehabilita-
tion. Each municipality can decide whether they will 
implement osteoporosis patient education, and it is esti-
mated that around 22 of 98 municipalities offer osteopo-
rosis patient education [45]. The programs differ across 

municipalities, but typically the participants meet face-
to-face in groups of approximately 10 persons, once a 
week for eight weeks. The programs most often include 
a combination of knowledge dissemination and physi-
cal exercises [46, 47]. The physical exercises vary across 
municipalities but often they focus on balance, strength 
training, and aerobic exercises. The referral differs as 
well, as some municipalities require a referral from Gen-
eral Practitioner (GP) or hospital, whereas others do 
not. For this study, we chose six municipalities, which 
were widely representative regarding the location (rural 
or urban as well as distribution across the country) and 
size of the municipality, the participants, the content, and 
referral to the program. Information about the munici-
palities offering osteoporosis patient education was 
retrieved from existing overviews [45, 46]. The programs 
in the six municipalities are described in Table 1.

Procedure
We developed the program theory based on a qualitative 
study and a previously published systematic review of 
osteoporosis patient education [21]. During the qualita-
tive study, different stakeholders were involved in explor-
ing their shared understanding [34]. The decision about 
who should be involved and which methods should be 
used depends on the purpose of developing a program 
theory [48]. Our aim was to get an understanding of the 
elements in osteoporosis patient education to be used in 
future implementation and evaluation of the programs. 
We conducted observation and interviews, as it is advan-
tageous to combine them if each method is used to elabo-
rate the other [49]. In addition, a multimethod evidence 
base is recommended within realist evaluation [39].

In the first draft of the program theory, we included 
the outcomes identified in the previously published sys-
tematic review in which we examined the effectiveness 
of osteoporosis patient education [21]. Thereafter we 
continuously added the other elements of the program 
theory based on observations and interviews in the quali-
tative study. During this process, the draft was revised 
several times and carefully aligned with the findings. 
Lastly, a final version of the program theory was decided 
by researchers within the field of intervention and osteo-
porosis research. Consequently, the development of the 
program theory was an iterative process as described in 
realist evaluation [39, 50] and recommended for research 
in complex interventions [34], and therefore the devel-
opment of the program theory followed an abductive 
argument.

Observation and interviews were conducted from May 
2021 until December 2021. The research project has been 
approved by Research Ethics Committee, University of 
Southern Denmark (approval ID 20/70420). Informed 
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Table 1  Overview of patient education in six municipalities

The physical exercises vary across municipalities. Balance training includes e.g. exercises on the floor where the participants stand on one leg. Strength training 
includes e.g. exercises on machines where the participants do three sets with 10 repetitions. Aerobic exercises include e.g. dancing, walking/running, and jumping

Municipality Participants Number of 
participants

Duration Content Teachers Referral from GP Informants in this 
study

Municipality 1 Persons with osteo‑
porosis

Approx. 12 8 weeks,
2 times a week

Exercises:
Balance, strength 
training, and aero‑
bic exercises
Lectures:
Information 
about osteoporosis, 
diet, medication, 
physical exercise, 
ergonomics, etc

Physiotherapist, 
dietician, and visits 
from the pharmacy 
and the Danish 
Osteoporosis 
Society

Referral not needed 1 employee,
5 participants

Municipality 2 Persons with osteo‑
porosis

Approx. 10 12 weeks,
2 times a week

Exercises:
Balance, strength 
training, and aero‑
bic exercises
Lectures:
Information 
about osteoporosis, 
diet, medication, 
ergonomics, pain 
management, etc

Physiotherapist 
and, if necessary, 
dietician

Referral from GP 
or hospital

1 employee,
5 participants

Municipality 3 Persons with osteo‑
porosis

Approx. 10 9 weeks,
once a week

Exercises:
Balance, strength 
training, and aero‑
bic exercises
Lectures:
Information 
about osteoporosis, 
diet, medication, 
ergonomics, pain 
management, etc

Physiotherapist, 
occupational 
therapist, dietician, 
nurse, and visit 
from the Dan‑
ish Osteoporosis 
Society

Referral not needed 1 employee,
3 participants

Municipality 4 Persons with osteo‑
porosis

Approx. 12 8 weeks,
2 times a week

Exercises:
Balance, strength 
training, and aero‑
bic exercises
Lectures:
Information 
about osteoporosis, 
diet, medication, 
ergonomics, pain 
management, 
habits, etc

Physiotherapist, 
occupational 
therapist, nurse, 
and dietician

Referral from GP 
or hospital

1 employee,
5 participants

Municipality 5 Both persons 
with osteopenia 
and osteoporosis

- 10 weeks,
2 times a week

Exercises:
Primarily strength 
training
Lectures:
Information 
about osteoporosis, 
diet, medication, 
ergonomics, etc

Physiotherapist, 
occupational thera‑
pist, and dietician

Referral from GP 
or hospital

1 employee

Municipality 6 Persons with osteo‑
porosis

6–10 6 weeks,
once a week

Exercises:
Primarily strength 
training
Lectures:
Information 
about osteoporosis, 
diet, medication, 
ergonomics, pain 
management, etc

Physiotherapist, 
occupational 
therapist, nurse, 
and dietician

Referral from GP 
or hospital

1 employee
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consent was retrieved from participants in osteoporosis 
patient education (hereafter also called participants) after 
they were provided with written and oral information. All 
methods were performed in accordance with the Decla-
ration of Helsinki.

Observation
To get first-hand experience with the activities in osteo-
porosis patient education as well as the interactions 
between participants, the setting, and the atmosphere 
[51] i.e., the context, we carried out observations in four 
municipalities while sessions were held. Municipalities 
were eligible for observation if they provided osteopo-
rosis patient education conducted in group settings and 
delivered face-to-face. A combination of observation and 
participant observation was conducted dependent on the 
content of the session. Observation implies no involve-
ment from the researcher [51], and this was primarily 
carried out during educational sessions as participant 
observation would have been difficult without an osteo-
porosis diagnosis. Conversely, participant observation 
implies that the researcher takes part in an action [51], 
and this was carried out during physical exercises to 
avoid the participants feeling observed by the researcher. 
Observation and participant observation was carried out 
by the first author who has a background within public 
health and has experience with observations. Interme-
diate feedback was provided by several co-authors. No 
further observations were carried out when findings 
appeared across settings. 10  h of observations and par-
ticipant observations was carried out (see Table 2).

Interviews
Interviews were conducted to gain insight into the 
informants’ knowledge, experiences, and understand-
ings [51]. We conducted interviews with three groups of 
informants: participants in patient education, employ-
ees in municipalities (hereafter also called employees), 
and health professionals at hospitals (hereafter called 
health professionals). Interviews with participants 

provided insight into their experiences with the pro-
grams, and therefore participants who had completed 
most of a program were eligible for interviews. Inter-
views with employees in municipalities gave insight into 
the planning and execution of the programs, and there-
fore employees were eligible if they had been planning 
or executing programs. As some Danish hospitals also 
conduct osteoporosis patient education, interviews with 
health professionals gave insight into their knowledge 
about such programs. The health professionals were eli-
gible for interviews if they had in-dept knowledge about a 
program at a hospital.

Interviews with health professionals and employees 
were conducted as individual interviews to explore their 
experiences with their specific programs [51]. Interviews 
with participants were conducted as focus group inter-
views to elicit reflection from them during interaction 
with other participants [51]. A total of 13 interviews were 
conducted: three interviews with health professionals, six 
interviews with employees, and four focus group inter-
views with participants, amounting to a total of 18 par-
ticipants (three to five participants in each group). The 
average time per interview was 53 min.

Interviews with health professionals and employees 
took place online, whereas interviews with participants 
took place at facilities provided by the municipalities 
and were familiar to the participants. All interviews were 
performed by the first author who has experience with 
interviewing in health care settings. Several co-authors 
with similar experiences provided feedback between 
interviews. No further interviews were conducted when 
saturation was obtained, i.e. findings were mentioned by 
more informants. All interviews were recorded and after-
wards transcribed verbatim (approximately 179 pages).

Characteristics of informants
The characteristics of the 18 informants (participants in 
osteoporosis patient education)  are shown in Table  3. 
Most of the participants were women (88%). Their ages 
ranged from 50 to 84 years (mean age 71 years). Most of 

Table 2  Overview of observation in municipalities

Municipality Number of observed 
sessions

Content of sessions Length of observation Type of observation

Municipality 1 2 Combination of educational 
and exercise sessions

5 h (2 times 2.5 h) Combination of obser‑
vation and participant 
observation

Municipality 2 2 Exercise session 2 h (2 times 1 h) Participant observation

Municipality 3 1 Combination of educational 
and exercise sessions

2 h Combination of obser‑
vation and participant 
observation

Municipality 4 1 Exercise session 1 h and 15 min Participant observation
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the participants had completed the full program (61%), 
while others had yet to complete the last sessions. Their 
year of diagnosis ranged from 1995 until present, though 
most of them (56%) were diagnosed within the past two 
years. Eight participants had experienced vertebral frac-
tures, and three had experienced other osteoporotic 
fractures. Most of them were retired and had an upper 
secondary or higher level of education.

Among the six employees in municipalities, five were 
physiotherapists, and one was a nurse. Five of them were 
currently teaching on an osteoporosis patient educa-
tion program. Most of them had participated in both the 
development and implementation of the programs.

The three health professionals at hospitals were nurses 
and had experience with osteoporosis patient education: 
two of them were currently teaching on the programs, 
and one was a researcher in the field of osteoporosis.

Observation and interview guides
During observations unstructured field notes containing 
descriptions of the setting, content of the session, and the 
interaction between participants were collected.

For the interviews three different but related interview 
guides were developed. With inspiration from literature 
on program theory development [48], we developed the 
interview guides to contain questions regarding: barri-
ers for osteoporosis patients, what the participants may 

achieve during patient education, why they achieve it, 
who needs to be involved, etc. The themes were related 
to the elements of the program theory, e.g., the effects of 
patient education, the mechanisms, and the contextual 
factors. In all interviews the interviewer began with an 
introduction of herself, the project, and the publication of 
results and afterwards the informants introduced them-
selves. In the focus group interviews, the interviewer 
asked questions which were then answered by inform-
ants, or the informants asked each other questions in a 
natural dialog. Furthermore, the participants were asked 
to write down the effects of patient education on Post-
it notes, which were then discussed. During interviews 
with health professionals and employees the first draft of 
the program theory was presented to and commented on 
by the informants.

Analysis
Due to our theoretical inspiration in realist evalua-
tion, the analysis focused on the mechanisms, con-
textual factors, and outcomes. The interviews were 
analyzed using thematic analysis [52], which contains 
six steps: 1) Get familiar with data, 2) Generate ini-
tial codes, 3) Search for themes, 4) Review themes, 5) 
Define and name themes, 6) Report findings. There-
fore, we initially listened to the recordings and read 
the transcriptions (step 1), whereafter we generated 

Table 3  Overview of interviews with participants in osteoporosis patient education

M Male, F Female

Participant Sex Age group Time since participation in patient education Time of 
osteoporosis 
diagnosis

Vertebral (V) or 
other (O) fractures

Lives 
with 
others

Par1 M 70–74 Just finalized 2015–19 No Yes

Par2 F 65–69 Just finalized 2020–24 No No

Par3 F 75–79 Just finalized 2020–24 Yes (V) Yes

Par4 F 75–79 Participated for 2 or 3 years ago 2015–19 Yes (O) Yes

Par5 F 70–74 Participated for 2 years ago 2015–19 Yes (V + O) Yes

Par6 M 60–64 Still participating 2020–24 No Yes

Par7 F 80–84 Still participating, has few sessions left
Has also participated 3 years ago

2005–09 Yes (V) Yes

Par8 F 65–69 Still participating, has few sessions left 2015–19 Yes (O) Yes

Par9 F 75–79 Still participating, has few sessions left 2010–14 Yes (V) Yes

Par10 F 70–74 Still participating, has few sessions left 2020–24 No Yes

Par11 F 50–54 Still participating, has one session left 2020–24 No Yes

Par12 F 65–69 Still participating, has one session left 2020–24 Yes (V) No

Par13 F 75–79 Still participating, has one session left 2020–24 Yes (V) No

Par14 F 75–79 Participated for 3 or 4 years ago 2005–09 Yes (V) Yes

Par15 F 60–64 Participated for 6 or 7 months ago 2020–24 Yes (V) No

Par16 F 65–69 Participated for 6 or 7 months ago 1995–99 No Yes

Par17 F 70–74 Participated for 6 or 7 months ago 2020–24 No No

Par18 F 70–74 Participated for 6 or 7 months ago 2020–24 No Yes
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codes, e.g., “others” and “geography and practical mat-
ters” (step 2). Then, we found candidate themes, e.g., 
“surroundings” and “distance and duration” (step 3). 
Thereafter we read data within one theme as well as 
the entire data set across themes. In this process, some 
data were moved to another theme, some additional 
data were coded, and some themes were renamed (step 
4). In the final steps, we described the essence of each 
theme (step 5) and wrote the results section (step 6). 
Examples from steps 2 to 5 are provided in Table  4. 
During the analysis, the field notes from observation 
were also examined to ensure that the themes were 
adequate and comprehensive. As the themes from the 
analysis emerged, relevant theories were identified and 
included to support our understanding and interpreta-
tion of the themes. Therefore, the application of theo-
ries comprised an additional analytical step (step 7).

The coding of data was both theory-driven and data-
driven [52] as we coded the interviews into the overall 
elements of the program theory, i.e., inputs, activities, 
outputs, outcomes, context, and mechanisms. Further-
more, we added codes while reading the interviews 
without considering these overall elements to explore 
which other codes might appear. This was in accord-
ance with our abductive approach.

The analysis was conducted in NVivo. The first 
author took the lead on step 1–3 with ongoing discus-
sion with co-authors with experiences in qualitative 
research that collaboratively identified and developed 
themes within the data. This process also involved 
discussing emergent themes, examining support-
ing evidence from the data, and refining the themes 
(step 4–5). Moreover, the findings were also discussed 
at a workshop with all co-authors, who are research-
ers within intervention and osteoporosis research, 
and they were discussed with a team of qualitative 
researchers at the University of Southern Denmark 
(step 4–5). First author summarized and reported 
findings (step 6), which all co-authors commented on.

Below, the results of the analysis are described. For 
each mechanism, we examined which contextual fac-
tors activate the mechanism as well as which outcomes 
appear. This is in accordance with our theoretical 
inspiration, and moreover this description aims to 
illustrate the paths in the program theory.

Results
From our analysis and in accordance with our research 
question, we identified the elements of a program 
theory of osteoporosis patient education with special 
attention to examining the mechanisms.

Program theory
Our program theory for osteoporosis patient educa-
tion is presented in Fig.  1. Each element is described 
in Additional file 1, together with examples of empiri-
cal data. The inputs, activities, outputs, outcomes, and 
contextual factors are briefly described below, and the 
mechanisms are examined in detail in the following.

The inputs in the program theory include the means, 
which are necessary to carry out the program [42]. 
From our analysis, we found that staff is needed but 
different staff should also be able to cooperate across 
professional competences (interdisciplinarity). For 
instance, in one municipality it was observed that two 
physiotherapists and one nurse held a session with 
physical exercises, and afterwards they met to talk 
about the session and ensure interdisciplinarity. Peda-
gogic tools are also needed, as well as proper facilities 
(classrooms, training facilities, and perhaps a kitchen 
for training of ergonomic habits).

The activities consist of the work performed in the 
program [42]. Our analysis show how osteoporosis 
patient education should include dissemination of 
information, for instance, one employee in a municipal-
ity described which information they provide:

Emp5: […] so we get into, well, what is it you, I 
mean, what is osteoporosis and how does it come 
about, and how many people get it? […] And what 
lies, what are the recommendations about it? And, 
well, about diet, but also about ergonomics, and 
about physical exercises.

Furthermore, we found that the activities should 
include time for exchanging experiences. The par-
ticipants should also do physical exercises as well as 
ergonomic movements during the sessions with a com-
bination of theory and practice. The information and 
the exercises should be repeated, and there should be 
homework between each session. Finally, the teachers 
should be able to adapt the exercises to the partici-
pants’ functional capacity (differentiation).

The inputs and activities may result in outputs, which 
are the goods and services the program produces [42]. 
For osteoporosis patient education, we found that the 
outputs include the fact that the program is conducted 
and that the participants attend the whole program. In 
the six municipalities, the programs are conducted dur-
ing 6–12 weeks with attendance 1–2 times a week, and 
from our analysis it seemed to be necessary to achieve 
the intended outcomes. One employee in a municipal-
ity described why it is necessary that they meet several 
times:

Emp1: […] But I would say that, you know, we’ve 
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been together 16 times […] So that’s a long time 
to be able to carry out a process, instead of that 
you just get told things. I mean, if all of this, if it 
was boiled down to just two theme days, for exam-
ple, I don’t think you would get the same out of 
it, because people, they just need to go home and 
work with it.

As a result of these outputs, several outcomes may be 
achieved. They are divided into short-term, medium-
term, and long-term outcomes (presented in Fig. 1). For 
instance, one employee in a municipality described one 
of the overall goals of osteoporosis patient education:

Emp3: The long-term aim is hopefully to prevent 
fractures. You could say that the citizens who come 
here to the group, they’ve already had this diagno-
sis, so it’s not to prevent them getting osteoporosis, 
but in the long term to prevent fractures.

From our analysis, several contextual factors influ-
ence whether the outcomes are achieved, for instance, 
the participants’ course of disease (such as fractures, 
pain, or functional impairments). Furthermore, meet-
ing in groups is influential including the size and 
the heterogeneity of the group. For instance, it was 
observed that some participants differ regarding age 
and functional abilities. Training communities in the 
participants’ local areas are important for doing physi-
cal exercises, and, finally, transportation is important 
for attending the patient education sessions.

Mechanisms
Four mechanisms of osteoporosis patient education 
were identified: motivation, recognizability, reassurance, 
and peer reflection. In accordance with our theoretical 
inspiration from realist evaluation, we will describe the 
resources and reasoning of the mechanisms (Path 2) as 
well as which outputs and outcomes might occur (Paths 
3–6). Finally, we will examine the contextual factors that 
activate each mechanism (Path 1).

Motivation
Motivation was mentioned by the majority of informants. 
Motivation is initiated when the participants receive 
information and do homework (the resources of the 
intervention), whereby the participants are encouraged 
to engage in bone healthy activities (the reasoning in the 
individual).

Motivation was related to the performance of bone 
healthy activities, for instance, physical exercises and 
ergonomic habits. Motivation was interpreted with 
the Information-Motivation-Behavioral Skills Model 
(IBM) as described by Fisher & Fisher [53], in which 
motivation consists of personal motivation (atti-
tudes toward personal performance of health promo-
tion behaviors) and social motivation (social support 
for enactment of health promotion behaviors) [53, 
54]. Therefore, motivation to engage in bone healthy 
activities consists of the participants’ attitudes towards 

Fig. 1  Program theory developed
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these activities and the outcomes they would achieve, 
as well as their perceived support from others and 
willingness to comply with this.

Two activities were of importance for the partici-
pants’ motivation for initiating bone healthy activities: 
homework and dissemination of information. Several 
informants mentioned the importance of homework 
(Path 2), for instance, in one focus group where the 
participants talked about the homework consisting of 
physical exercises they were given for each session:

Par16: Well, I find it very difficult to motivate 
myself to do things on my own at home, that now 
you’ve got to get yourself together and do the exer-
cises. But because you’ve signed up for this pro-
gram, and you’re told that, well, there’s this home-
work, so suddenly it has become homework. Then 
you have to do it. When you’ve signed up for some-
thing, you have to do the things that come with it.

In this case, the homework motivated the partici-
pants to do physical exercises at home, thereby the 
outcome of more physical activity (Path 4) may be 
achieved. As well as doing homework, it is also impor-
tant that the participants receive information on bone 
healthy activities during the program (Path 2). For 
instance, a health professional at a hospital explained 
that the participants need information in order to 
become motivated to engage in bone healthy activities:

Hea3: […] And then there’s still the concrete infor-
mation about osteoporosis medicine and all that, 
which I actually think, if we didn’t include it, they 
would really miss it because they need to have 
some kind of motivation to do all the other things 
[bone healthy activities].

The participants also mentioned that the infor-
mation provided motivated them to engage in bone 
healthy activities. Therefore, information and motiva-
tion were linked, which is in accordance with the IMB 
model. In the IMB model, information and motiva-
tion primarily work through behavioral skills to affect 
behavioral change. Behavioral skills includes both 
the patients’ objective abilities and their self-efficacy 
related to the particular behavioral change [54]. Dur-
ing osteoporosis patient education, the participants 
may achieve both of these skills, as they might obtain 
abilities, e.g., to be physically active, as well as self-
efficacy related to physical activity. According to the 
Information-Motivation-Behavioral Skills Model (IBM 
model), these behavioral skills result in behavioral 
change, i.e., more physical activity (Path 4), as shown 
above.

Contextual factors activating motivation
Contextual factors which were described to activate 
motivation were group education, the heterogeneity of 
the group, and the course of the disease. In the majority 
of interviews with participants, it was mentioned that 
meeting in groups (Path 1) increases their motivation 
to engage in bone healthy activities. In a focus group, 
one participant mentioned that being in a group moti-
vated her to turn up and do physical exercises:

Par7: I think it’s really good to be in a group. Then 
you’re told how you should do it, and you get going 
and do it properly. I mean, I try to do it at home as 
well, but it’s not the same.

In this case, the participant’s motivation caused her 
to turn up for the sessions (Path 3) and do physical 
exercises.

On the other hand, the heterogeneity of the group 
(Path 1) can decrease motivation if one participant 
is quite different from the other participants. For 
instance, a health professional mentioned that if one 
participant smokes and has an unhealthy lifestyle com-
pared to the others, then this participant may not be 
motivated because she feels that she is left out of the 
group.

Moreover, the contextual factor related to the course 
of the disease, for instance, the pain some participants 
experience (Path 1), was described to be of importance 
for motivating the participants. Several participants 
mentioned that their back pain motivates them to pro-
tect their back when they clean the house. This was dis-
cussed by two participants in a focus group:

Par13: when you say that you’ve figured out to take 
breaks, is it because you are in so much pain that 
you take breaks?
Par12: it’s to avoid pain.

In this case, the participants were motivated to take 
breaks when cleaning the house. They explained that 
they have learnt during patient education that they 
should take a break even before they feel pain. For these 
participants, the breaks are a good ergonomic habit, 
and therefore the outcome of better ergonomic habits 
(Path 4) may be achieved.

Besides showing how meeting in groups, the hetero-
geneity of the group, and the course of the disease can 
activate motivation to engage in bone healthy activities, 
we have also shown how motivation is initiated when 
the participants receive information and do homework. 
When the participants are motivated, outcomes such as 
more physical activity and better ergonomic habits may 
be achieved.



Page 11 of 18Rubæk et al. BMC Geriatrics          (2024) 24:346 	

Recognizability
Recognizability is a mechanism that appeared in many 
interviews. It is initiated, for example, when the partici-
pants do physical exercises and ergonomic movements 
(the resources of the intervention), and thereafter they 
find it easier to remember and perform these actions 
(the reasoning in the individual).

Recognizability means that the participants can recall 
what they have learnt on the program because they 
have learnt it with their bodies. This is comparable with 
embodied knowledge as defined by Merleau-Ponty [54]. 
Embodied knowledge means that “the body knows how 
to act”, and therefore one of the important features “is 
that the body, not the mind, is the knowing subject” 
[55]. The participants in osteoporosis patient education 
learn how to do the physical exercises and ergonomic 
movements, and this knowledge can become embodied 
knowledge. In a focus group, one participant described 
how the ergonomic movements in relation to laundry 
and cleaning had become embodied knowledge:

Par4: There are a lot of things [ergonomic move-
ments], well, I just think it’s kind of second nature. 
There are a lot of things like that.

Activities that initiate this recognizability are physi-
cal exercises, ergonomic movements, a combination of 
theory and practice, repetitions, and homework (Path 
2). Several informants mentioned that the participants 
do physical exercises, thereby becoming familiar with 
the physical feeling in the body. One employee in a 
municipality described how the participants learn to 
recognize the feeling of doing strength training. He 
described that many participants are unfamiliar with 
strength training, but during patient education they 
become familiar with the feeling of using their mus-
cles and getting tired. This was also observed during 
the sessions, where some participants seemed to be 
unfamiliar with strength training in particular. Besides 
practicing physical exercises, the participants also prac-
tice ergonomic movements (e.g., related to gardening, 
cleaning, and cooking).

Embodied knowledge “can be better presented by 
performance than by verbal explanation” [55], and 
therefore it is useful that physical exercises and ergo-
nomic movements are demonstrated and practiced. 
However, many informants mentioned that the par-
ticipants should not only do physical exercises but they 
should also have a combination of theory and prac-
tice and they should do repetitions. One employee in 
a municipality described how she ensures this in her 
sessions:

Emp1: […] So it’s very much about getting the rep-

etitions in. […] But because we keep talking about 
it, and we keep on with, well, quite simply, try-
ing things out. So maybe that gives them an idea. 
Because, you know, we go out for a walk, and we 
see how it feels. Now we know where the muscle is, 
we can feel where it is ourselves, have I found it, 
haven’t I found it. Well, so, what happens when I 
walk slowly, oh, so then it disappears. What hap-
pens when I walk quickly, oh yes, then it perks up.

Homework between the sessions was mentioned by 
few informants. The homework gives the participant an 
opportunity to ask questions at the upcoming session. 
One employee in a municipality described the impor-
tance of homework:

Emp6: […] We have more success when we get them 
to go home and try during the program. […] Because 
then we see that when they do it during the pro-
gram, there’s better potential for development after-
wards. So, they don’t have to go home and reinvent 
the wheel when we’ve let them go, because then they 
won’t be able to ask the questions about it, and all 
that, which means that they actually succeed in get-
ting started with some of it.

When the participants do the mentioned activities, the 
mechanism recognizability is initiated, and thereafter we 
have seen that outcomes such as more physical activity 
and better ergonomic habits (Path 4) may be achieved. 
Furthermore, several employees and health professionals 
described how recognizability is important for the over-
all outcome retention, i.e., that the participants continue 
doing the bone healthy activities. They explained that to 
do the bone healthy activities in the long run it is impor-
tant to do, for example, homework, as mentioned by the 
employee above (Emp6).

Contextual factors activating recognizability
Training communities (Path 1) were of importance for 
participants to implement the bone healthy activities. 
Because the participants do physical exercises together 
with a group of people during the sessions, recogniz-
ability can also be related to the feeling of practicing with 
other people (during the program). Therefore, recogniz-
ability can also be activated in the long run if the partici-
pants have training communities to do physical exercises 
with (after the program has ended). Some participants 
described how they need other people to do physical 
exercises with; otherwise, they would not do physical 
exercises:

Par12: I mean, I go to the gym because training 
alone – well, that’s probably not going to happen. So, 
I need all that with being with other people and…
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The contextual factor related to the course of the dis-
ease (Path 1) can also activate recognizability. Few 
participants mentioned that during the sessions they 
discovered that they performed worse in physical exer-
cises than they thought they would. The course of the 
disease may have left marks on their physical health, 
which they had not discovered. When they do physical 
exercises, they realize how their body feels now, and they 
learn to recognize this feeling. Thereby, they acquire new 
(or updated) embodied knowledge regarding physical 
exercises.

Therefore, contextual factors related to the course of 
the disease and training communities can activate the 
mechanism recognizability. As we have shown, five activ-
ities, namely physical exercises, ergonomic movements, 
a combination of theory and practice, repetitions, and 
homework, initiate the mechanism. As a result, outcomes 
such as more physical activity, better ergonomic habits, 
and retention may be achieved.

Reassurance
Reassurance was a consistent theme in the vast majority 
of the interviews. Reassurance is initiated when the par-
ticipants receive information and do physical exercises 
(the resources of the intervention), whereby the partici-
pants become calmer (the reasoning in the individual).

Reassurance means that the participants become calm 
after feeling fear. Reassurance was interpreted with ele-
ments of the Extended Parallel Process Model (EPPM) 
formulated by Witte [56], using which we examined the 
process whereby the participants move from being afraid 
to being calm.

Several employees and health professionals mentioned 
that osteoporosis patients may experience fear when they 
are diagnosed, which was also expressed by few partici-
pants. They worried about fracturing their bones, and 
this fear may itself result in physical inactivity. However, 
the participants can be reassured by receiving informa-
tion and doing physical exercises (Path 2). One employee 
in a municipality mentioned an example of a participant 
who was on sick leave from work:

Emp3: […] But she was nervous, and she was scared 
of moving her body in general… But via that we 
could give her… We could help her feel safe to move 
during the session, we could give her knowledge 
about what is it you’re suffering from, what’s hap-
pening in the body when you have this osteoporosis. 
Well, then we got her ready to be able to start going 
to work again…

In this and many other examples, the participants were 
reassured that they can be physically active without being 
afraid of fractures. During observations, the participants 

also seemed to be calm when they performed aerobic 
exercises, even if this included running, jumping, etc.

The EPPM describes how a person experiencing fear 
should receive efficacy information containing two com-
ponents: 1. response efficacy, which is information about 
the effectiveness of a recommendation and 2. self-efficacy 
information, which includes arguments that the person 
is able to follow the recommendation. This information 
should lead to a danger control process in which the per-
son initiates the recommended activity [57]. As we have 
seen above, the participants in osteoporosis patient edu-
cation receive this efficacy information, for instance, 
when they are informed about why it is important to be 
physically active (response efficacy) and when they par-
ticipate in physical exercises and experience that they are 
able to do it (self-efficacy information). Thereby, the par-
ticipants are reassured, and the outcome physical activity 
(Path 4) may be achieved.

Even though most participants are reassured, there 
is also a risk that their fear increases. One employee in 
a municipality mentioned that they had included ses-
sions about pain and assistive technology, but these were 
dropped because they experienced that the participants 
became more afraid when hearing about how their life 
could turn out.

Although this fear should be avoided, experiencing 
fear can lead to the participants trying to prevent having 
more complications, as mentioned by one employee in a 
municipality:

Emp6: Well, sometimes at the start of our program 
we see that, actually some of the participants with 
less pain, that they get scared by hearing stories from 
the others. And of course, that’s where you have to 
turn it around and say: it’s okay to be nervous, it’s 
okay, because you should know that it is a risk, but 
you should also, to avoid getting to that point, then 
we should tackle these things, and these, and these.

Even though it is not the intention to evoke fear in the 
participants, the fear that does appear can be useful to 
achieve behavior change, which is also described in the 
EPPM model, in which fear is evoked more intentionally 
[58].

Contextual factors activating reassurance
The course of the disease is a contextual factor of 
importance for activating reassurance (Path 1). Several 
employees and health professionals mentioned that it 
is especially the newly diagnosed as well as the partici-
pants without previous fractures who experience fear and 
therefore are reassured during patient education.

We highlighted above how some activities uninten-
tionally may increase fear. One contextual factor can 
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trigger the fear as well, namely the heterogeneity of the 
group (Path 1). Many employees and health profession-
als mentioned that the newly diagnosed may be afraid to 
hear stories from participants with more complications. 
Therefore, the participants at hospitals are divided into 
groups reflecting whether they have had vertebral frac-
tures or not. One health professional described why it is 
important to separate them:

Hea3: […] And so we make groups with vertebral 
fractures and without vertebral fractures, because 
it can be kind of scary to be surrounded by partici-
pants that have had vertebral fractures and who 
have lots of stories about, so I sneezed and my ver-
tebra collapsed. You know, these horror stories that 
participants who haven’t had a vertebral fracture 
don’t necessarily benefit from, because that doesn’t 
need to be their story. At the same time, we also have 
to include those who have had a vertebral fracture, 
and that this is their story, so they get acknowledge-
ment, that this is happening for you, and how can we 
then help you in all of this?

Therefore, it was described as advantageous to ensure 
some homogeneity of the groups to minimize the risk of 
evoking fear.

We have shown how the mechanism reassurance is 
initiated when the participants receive information and 
when they do physical exercises, i.e., they receive efficacy 
information as described by Witte [57]. Thereby, they 
may achieve outcomes such as more physical activity. 
Reassurance is primarily activated in participants who 
are newly diagnosed and without previous fractures, 
whereas unintended fear can be activated in heterogene-
ous groups.

Peer reflection
Peer reflection is a mechanism that is mainly initi-
ated when the participants exchange experiences (the 
resources of the intervention) and thereby relate to one 
another (the reasoning in the individual).

Peer reflection means that the participants see them-
selves in one another and learn from each other. This 
is in accordance with peer support as defined by Mead 
et al. [58], which “is a system of giving and receiving help 
founded on key principles of respect, shared responsibil-
ity and mutual agreement of what is helpful” [58]. Peer 
reflection is initiated when the participants exchange 
experiences (Path 2), which was mentioned by almost all 
informants.

For instance, one employee in a municipality gave 
an example of a participant who was traveling across 
the country by train. She was in doubt if she could lift 
her suitcase into the train and was about to cancel the 

trip. However, when experiences were exchanged in the 
group, she was given advice on how to handle the prob-
lem with the suitcase, for instance ordering assistance 
from the staff. She could see herself and her situation in 
other participants’ similar situations. In the end, she went 
on the trip because of the advice she was given.

Moreover, exchange of experience was observed dur-
ing more sessions as well as during almost all interviews 
where the participants asked each other questions related 
to bone healthy activities. For instance, during a focus 
group interview the participants discussed the impor-
tance of vitamin K and helped each other find out if they 
should take this supplement:

Par17: yes, but some of the calcium pills you get with 
[name on calcium pills], they have it with both D3 
and K2, don’t they? And some places they write that 
it’s fine, and other places, well, we get the vitamin K 
we need through a normal diet? […].
Par15: but is vitamin K broken down, or does it 
build up [in the body]?
Par17: there’s K1 and K2.
Par14: it can definitely build up.
Par17: ah, but you can get very confused about that, 
if you ask me.

In this case, the participants exchanged experiences 
regarding vitamin K; they gave and received help from 
each other as described by Mead et  al. [58]. During the 
interview, the participants indicated that they pay a great 
deal of attention to their diet, and therefore they could 
see themselves in one another and take examples from 
each other. They can help each other align their supple-
ments to their diet, and therefore the outcome healthier 
diet (Path 4) may be achieved.

Exchange of experience is an important activity, but 
one health professional mentioned that the health pro-
fessionals to some degree can imitate and replace this 
activity if they include patient stories in their teaching. 
However, one important advantage of exchange of expe-
rience between the participants themselves is that the 
participants can challenge each other in a way that health 
professionals cannot. Mead et al. [58] find that “as trust 
in the relationship builds, both people are able to respect-
fully challenge each other when they find themselves in 
conflict”. The aforementioned health professional also 
found it an advantage that the participants can challenge 
each other:

Hea1: […] What is also important in exchange of 
experience is that you as patient to patient, you can 
perhaps challenge each other in a different way than 
you sometimes think you can as a health profes-
sional. I mean, for example, say ‘so, are you going to 
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go home and take some osteoporosis medicine after 
everything you’ve heard now?’ to someone who has 
never done it, because she doesn’t think she would do 
it.

Therefore, exchange of experience between partici-
pants allows them to challenge each other, which may 
be important for activating the mechanism of peer 
reflection.

Contextual factors activating peer reflection
Two contextual factors were of importance, namely the 
size of the group and the heterogeneity of the group. As 
mentioned above, the heterogeneity of the group (Path 1) 
can have a negative influence if the participants become 
afraid when hearing the other participants’ stories. Con-
versely, the heterogeneity can also have a positive influ-
ence, as the participants get advice from those who are at 
another stage in the disease. For instance, during a focus 
group interview the participants agreed that even though 
they are at different stages, they all have challenges which 
the others benefit from hearing about.

When meeting in groups, the size of the group (Path 
1) may be of importance for peer reflection, which was 
mentioned by many informants. One employee in a 
municipality explained how a group of 10 may interact 
better than a group of four:

Emp3: […] You could say, when we have 10 partici-
pants in a group […] it often gives a bigger, how shall 
I put it, a bigger kind of flow in the group in relation 
to the contact they seek out in each other, conversa-
tion, ping pong between the participants.

We have shown how the mechanism peer reflection is 
influenced by the size of the group as well as the hetero-
geneity of the group, which can have both positive and 
negative influence. The mechanism is initiated when the 
participants exchange experiences, thereby the outcome 
healthier diet may be achieved.

Discussion
In this study, we developed a program theory of osteo-
porosis patient education, with a focus on examining the 
mechanisms of change. This theory describes what it is 
about the programs that lead change (i.e., outcomes). 
Four mechanisms explained how and why the programs 
work: motivation, recognizability, reassurance, and peer 
reflection. We have shown how the mechanisms are 
evoked by activities such as dissemination of informa-
tion, exchange of experience, physical exercises, ergo-
nomic movements, a combination of theory and practice, 
repetitions, and homework. A number of contextual fac-
tors activated the mechanisms: factors related to group 

education including the size and the heterogeneity of 
the group, the course of the disease, and training com-
munities. Subsequently, more physical activity, better 
ergonomic habits, healthier diet, and retention may be 
achieved.

In accordance with our study, Jensen et al. (2016) iden-
tified factors, which are associated with implementing a 
bone healthy lifestyle after attending patient education 
[59]. One factor includes that the participants experience 
a need and motivation to implement the activities. Moti-
vation may be evoked if the participants experience pain, 
which is similar to our findings. Another factor includes 
that the participants incorporate a bone healthy lifestyle 
into social activities. Likewise, we found that training 
communities play an important role for behavior change 
and doing physical exercises in the long run to achieve 
the medium and long-term outcomes.

We found that the participants may experience fear 
when diagnosed with osteoporosis but that they are reas-
sured during patient education. This could be compared 
to Weston et al., who found that women diagnosed with 
osteoporosis were reassured regarding their treatment 
during consultations with their GP [60]. However, in 
our study we found that the participants are reassured 
because they receive information and do physical exer-
cises, whereas Weston et  al. found that trust in the GP 
was important for reassurance.

Furthermore, we found that the participants in some 
cases become more afraid during patient education ses-
sions. Similarly, Nielsen et al., found that patients handle 
knowledge either by retaining hope or producing fear 
[61]. Nielsen et  al. additionally found that patients par-
ticipating in patient education in which experiences are 
exchanged become more confident and secure regarding 
their everyday life. Likewise, we found that exchange of 
experience is an important activity, which may result in 
undertaking more bone healthy activities.

Implication of findings
This study contributes with insights and explanations 
about how and why osteoporosis patient education can 
work.

Our findings show what activities in osteoporosis 
patient education and what contextual factors activate 
the mechanisms of change and thereby potentially caus-
ing the intended outcomes short-term (more knowledge, 
more physical activity, healthier diet, better ergonomic 
habits, more sense of control in the health sector), 
medium-term (more self-efficacy, better physical func-
tion, better balance, better adherence to medication, bet-
ter pain management, better psychological well-being) 
and long-term (better quality of life, fewer fractures, bet-
ter daily functional capacity). Therefore, to implement 
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osteoporosis patient education in practice one should 
consider these activities and contextual factors. We have 
shown that activities such as exchange of experience and 
a combination of theory and practice should be imple-
mented, and contextual factors related to the course of 
the disease and meeting in groups should be considered.

Furthermore, we examined four mechanisms, that 
may result in intended outcomes. However, the mecha-
nism motivation may be a prerequisite for achievement 
of more short-term outcomes, namely more physical 
activity, healthier diet, and better ergonomic habits, as 
one can ask whether, e.g., more physical activity can be 
achieved without motivation. Therefore, motivation 
probably should be activated in cases when patient edu-
cation aims to improve physical activity, diet, and ergo-
nomic habits, and maybe it should be activated together 
with other mechanisms. Future research should explore 
the specific role of motivation and the possible combina-
tion with other mechanisms in order to enable behavior 
change on the longer run.

In our program theory, we have illustrated how par-
ticipation in osteoporosis patient education may result 
in several short-term, medium-term, and long-term 
outcomes. Nevertheless, most examples of achieved 
outcomes were related to short-term outcomes (Path 
4), probably due to the design of the study. Most of the 
participants had just finished the patient education and 
therefore they could only provide examples of the short-
term outcomes. Moreover, in cases where the munici-
palities had not made evaluations of the effectiveness 
of the programs, they could not provide evidence, but 
only assumptions, of the medium-term and long-term 
outcomes. To gain evidence, epidemiological studies 
are needed, which we will conduct at a later stage. In 
our program theory, we did include medium-term and 
long-term outcomes based on a systematic review [21], 
data from observations and interviews, as well as expert 
knowledge from researchers in intervention and osteopo-
rosis research as described.

From the examples of short-term outcomes, we saw a 
focus on physical activity and ergonomic habits, which 
may reflect the activities in the programs as well as 
the competences of the teachers. The programs allo-
cate a great deal of time to physical activity and ergo-
nomic movements, whereas medication takes up less 
time. Physical activity and ergonomic movements are 
important for prevention of falls, management of pain 
and quality of life [26, 30, 62–64], however, adherence 
to medication is the most important intervention for 
prevention of fractures [8]. Therefore, the municipali-
ties may benefit from even more interdisciplinarity and 
involvement, such as from physicians who could conduct 
sessions about medication. However, many employees 

described that most participants adhere to their medica-
tion, and therefore adherence may not be a problem for 
most of the participants.

To achieve long-term outcomes, participants’ behavio-
ral changes are crucial, meaning that participants should 
maintain bone-healthy activities, such as physical activ-
ity, healthier diets, and better ergonomic habits, over an 
extended period [8]. These behaviors require ongoing 
commitment and reinforcement to become integrated 
into individuals’ daily routines and should endure over 
time. Therefore, consistent behavioral changes are vital 
for realizing the full potential of osteoporosis patient 
education in obtaining medium- and long-term out-
comes (e.g., fewer fractures). However, it is important to 
note, that the recommendations for these bone-healthy 
activities depend on the course of the disease [65]. There-
fore, the recommendations may change over the life 
course, and therefore it may be difficult for the teachers 
to disseminate information that the participants can use 
in the longer term, potentially decreasing the likelihood 
of the behavior change on the long run. This is a general 
limitation related to patient education conducted once in 
life. Maybe, the program should be repeated and adjusted 
several times during the life course or at least if the dis-
ease progresses [66]. This may apply for patient educa-
tion but also for lifestyle interventions in general.

Furthermore, we have described how the groups in 
osteoporosis patient education in some respects seem to 
be heterogeneous, for instance, regarding age and func-
tional abilities, but in other aspects they seem homoge-
neous, as they primarily consist of socioeconomically 
advantaged citizens. This is another limitation related 
to the programs, as socioeconomically disadvantaged 
citizens are not necessarily recruited. It may be because 
participation to some degree requires that the citizens 
are aware of the program and contact the municipality 
[67, 68]. Therefore, strategies to recruit socioeconomi-
cally disadvantaged citizens should be developed so that 
citizens from all social classes participate in osteoporo-
sis patient education. Moreover, future research should 
examine to which extent our findings also apply to socio-
economically disadvantaged citizens.

Most of the mechanisms of change are initiated by 
activities which require a large number of resources. For 
instance, the mechanism recognizability is initiated when 
the participants do physical exercises, ergonomic move-
ments, repetitions, homework, and when they have a 
combination of theory and practice. All of this requires 
resources such as staff, pedagogic tools, classrooms, and 
training facilities, and in addition it requires that the 
participants meet several times. Therefore, our findings 
indicate that osteoporosis patient education may require 
some resources and should be conducted over several 
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sessions, and consequently one session would not be 
sufficient.

Finally, we found some examples of the participants 
experiencing fear. As described, this fear may be useful 
for motivating the participants, but evoking fear is not 
the intention of the patient education programs. At hos-
pitals, the participants are divided into groups reflecting 
whether they have had vertebral fractures, and this may 
reduce the risk of evoking fear. Therefore, it may be ben-
eficial to divide the participants in the municipalities in 
the same way, although this probably would not be a real-
istic setup as it requires many participants. However, the 
municipalities could make groups across municipalities, 
and to minimize transportation online participation or 
via other technology could be considered. Such solutions 
could be relevant for other countries as well, and future 
research should therefore examine these possibilities.

Strengths and limitations
This qualitative study has several strengths. Firstly, we 
included different methods (results from a systematic 
review, observations, and interviews) as well as different 
stakeholders (health professionals at hospitals, employees 
in municipalities, and participants in patient education), 
which is recommended within realist evaluation [39]. As 
a mechanism is an underlying construct [39], it is possible 
that the mechanisms are not discovered by the inform-
ants and revealed during the interviews, and therefore it 
is of special importance that we also conducted observa-
tion to get experience with the programs. Moreover, it 
is of importance that we applied theories to understand 
and interpret our findings. Secondly, we developed the 
program theory in an iterative process, which allowed 
an ongoing and careful refinement. Finally, we chose the 
informants for interviews and the locations for observa-
tion, so that these were widely represented with respect 
to geography, the size of the municipality, the partici-
pants, the content, and the referral to patient education.

The study also has some limitations. Among the par-
ticipants from patient education, we only included those 
who had completed all or almost all sessions. Therefore, 
we did not include informants who had dropped out of 
the program, and thus we attained information from only 
those who presumably were satisfied with the program. 
Moreover, the participants chose to participate in group 
education, whereas others might refuse this offer because 
they are not interested in or able to be in a group. Con-
sequently, we also attained information from only those 
who find it beneficial to be in a group. Another limitation 
concerns the size of the focus groups, as there were five 
participants in most groups. Some of the participants had 
little to say, perhaps because the group was too big to dis-
cuss sensitive subjects with, and therefore an individual 

interview could have benefitted them. Finally, the major-
ity of the participants had just finished the program, and 
therefore we do not have a long follow-up period, though 
it could have provided us with more examples of the 
long-term outcomes. On the other hand, it is more likely 
that the participants better remember their experiences 
with the program when the follow-up period is short, and 
therefore this limitation is also a strength.

Conclusion
No previous studies have developed a program theory of 
osteoporosis patient education. In this qualitative study, 
we developed a program theory illustrating the elements 
in osteoporosis patient education that provides an expla-
nation of the potential effectiveness of such programs, 
which will we evaluated in a future study. We examined 
the mechanisms of change, including which activities 
should be implemented and which contextual factors 
should be considered to achieve potential outcomes. 
The findings show that activities, such as dissemination 
of information, exchange of experience, physical exer-
cises, ergonomic movements, a combination of theory 
and practice, repetitions, and homework in osteoporosis 
patient education evoke motivation, recognizability, reas-
surance, and peer reflection. Additionally, we show that 
the following contextual factors activated the mecha-
nisms: factors related to group education including the 
size and the heterogeneity of the group, the course of 
the disease, and training communities. This is of special 
importance for future implementation and evaluation of 
osteoporosis patient education.
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