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Abstract
Summary The characteristics and effectiveness of osteoporo-
sis multifaceted group education were determined from a
systematic review of international literature. Findings showed
that these educational programmes may be beneficial in a
variety of important factors for the prevention, treatment and
management of osteoporosis.
Introduction This systematic review investigated quantitative
studies on osteoporosis multifaceted group education. The
purpose was to investigate the characteristics as well as the
effectiveness of this form of osteoporosis patient education.
Methods Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guided this systematic review. Relevant
databases were searched until January 2013.
Results Seven studies published between 1993 and 2011 in-
cluding osteoporosis patients with or without fractures were

found. Themultifaceted educational programmes all consisted
of three overall themes: (1) Knowledge of osteoporosis, (2)
Medication and diet and (3) Exercise, but with different foci
across the studies. Overall, 24 outcome measures representing
six topics were applied: (1) Health-related quality of life, (2)
Psychosocial function, (3) Pain, (4) Physical activity, (5)
Knowledge and (6) Medication and diet.

The review showed that multifaceted osteoporosis group
education can increase the patients' knowledge of osteoporosis
as well as their health-related quality of life, physical activity
and psychosocial functioning. It has the potential to increase
adherence to both pharmacological and non-pharmacological
treatments.
Conclusions Multifaceted group education may have a posi-
tive impact on the patients' ability to engage in preventing and
managing osteoporosis. Further research directed towards the
complexity of multifaceted group education is needed. In
addition, research investigating the educational needs of spe-
cific groups of osteoporotic patients is required.
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Introduction

Patient education in the treatment of osteoporosis is a
recognised intervention in disease prevention and manage-
ment [1, 2]. The aims of osteoporosis patient education
programmes are to motivate patients to participate in the
prevention or the management of osteoporosis and to improve
quality of life. This is essential as the effectiveness of phar-
macological or non-pharmacological therapy depends on the
behaviour of the patients and their ability to take an active role
in managing their own health and disease [3–5]. Multifaceted
group education is one of the many present day osteoporosis

A. L. Jensen (*) :K. Lomborg
Faculty of Health Sciences, Department of Public Health, Section of
Nursing, Aarhus University, Hoegh-Guldbergs Gade 6A, Building
1633, 8000 Aarhus C, Denmark
e-mail: alj@sygeplejevid.au.dk

K. Lomborg
e-mail: kl@sygeplejevid.au.dk
e-mail: kirlom@rm.dk

K. Lomborg
Section for Research in Patient Involvement, Aarhus University
Hospital, Norrebrogade 44, Building 12A, 8000 Aarhus C, Denmark

G. Wind
Department of Culture and Society, Anthropology and Ethnography,
Aarhus University, Mosegaard Alle 20, Højbjerg 8270, Denmark
e-mail: etngw@hum.au.dk

B. L. Langdahl
Department of Endocrinology and Internal Medicine, Aarhus
University Hospital, Tage Hansen-Gade 2, 8000 Aarhus C, Denmark
e-mail: bente.langdahl@aarhus.rm.dk

Osteoporos Int (2014) 25:1209–1224
DOI 10.1007/s00198-013-2573-5



patient education programmes and is the focus of this system-
atic review.

Osteoporosis is a multifactorial disease [6]. This implies
that education for patients with osteoporosis must include
knowledge of a variety of aspects. According to the WHO
Technical Report Series on ‘Prevention and Management of
Osteoporosis’, patients must be provided with a basis of
information together with an activity plan and regular
follow-up [7]. The basic information includes, e.g. knowledge
of the disease and its consequences, the diagnosis and treat-
ment, diet, exercise, lifestyle and other risk factors, and of falls
and fracture prevention [7]. Therefore, to meet this require-
ment, patient education must be multifaceted. In this review,
we define multifaceted education as education addressing
more than two of the above topics. This is in contrast to
another type of osteoporosis patient education programme that
aims primarily at one aspect, e.g. therapeutic exercises or pain
management [8, 9]. As multifaceted education covers all
aspects (or more than two) of osteoporosis, it may have the
potential to help the patients to manage and cope with many
facets of osteoporosis and subsequently be a more effective
intervention.

Another aspect of concern is the increasing elderly popu-
lation in western societies, which will increase the incidence
of osteoporosis. It is estimated that the impact of osteoporosis
in terms of lost productivity and increased health care costs
will escalate [10]. The complications, the decreased mobility,
disability and reduced quality of life, can have on the patients
and necessitates effective and inexpensive educational inter-
ventions [11]. Group education could be a solution to these
problems and beneficial by being less expensive than individ-
ual patient education [12, 13]. Wilson et al. describe this in a
study on asthma education where small group education (six
to eight individuals) was significantly less costly and simpler
to deliver than individual education [14]. Small group
programmes also have the potential to provide social support
through interaction between participants [12, 14].
Furthermore, studies on small group education illustrate that
it is possible to include individual considerations as disease
severity and personal living conditions to the same degree as
in individual education [12].

Regretfully, the variety of methods and ways of organising
osteoporosis education challenges our ability to evaluate the
effects of different kinds of osteoporosis group education.
Systematic reviews that identify, compare and evaluate differ-
ent types of osteoporosis education are therefore important,
and to our knowledge, no comprehensive reviews of osteopo-
rosis multifaceted group education for patients with osteopo-
rosis have been published. The purpose of our systematic
review is therefore to critically assess studies on osteoporosis
multifaceted group education with the aim of investigating the
characteristics as well as the effectiveness of this form of
patient education.

Methods

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) [15] guided the reporting
of this systematic review. PRISMA is developed to en-
sure the transparent and complete reporting of systematic
reviews and consists of a 27-item checklist. PRISMA
does not in detail address the conduct of systematic
review. This review is conducted in accordance with
methods suggested by Cooper (16) and the Cochrane
Collaboration (17). In order to establish specific features
associated with a multifaceted group education pro-
gramme and describe the effectiveness of the educational
programmes, the review was directed by the following
research questions:

1. What are the characteristics of multifaceted osteoporosis
group education?

2. How was the effectiveness of multifaceted osteoporosis
group education evaluated and what are the results?

Literature search

We included articles which investigated groups of patients
diagnosed with osteoporosis, who attended multifaceted
osteoporosis specific group education. The study designs
could be randomised controlled trials or observation stud-
ies. Articles presenting qualitative studies or reviews were
excluded. The literature search was carried out between
October 2012 and January 2013, when the final update
was completed. The following databases were searched
for relevant studies: PubMed, Embase, The Cochrane
Library, Cinahl and ERIC (Education Resources
Information Center). The literature search was carried
out by the first author and a research librarian. The fol-
lowing search terms were used ‘osteoporosis’ and (‘educa-
tion’ or ‘patient education’ or ‘group education’ or ‘self-help’
or ‘group-based’ or ‘teaching’ or ‘rehabilitation’ or ‘health
education’ or ‘schools’ or ‘intervention’). The search was
limited to adults aged 45 years and older, included indexed
as well as not indexed journals and other published materials,
for example, conference abstracts, dissertations and book
chapters without language limitations [16].

In total, 1,507 articles were identified, 439 of which were
duplicates. The remaining 1,068 articles were screened twice
for eligibility by the first author using the in- and exclusion
criteria. The screening of the 1,068 articles followed two
steps: (1) A review of the titles and abstracts, which led to
exclusion of 1,014 articles. The excluded articles described
studies on medical intervention, treatment intervention and
diagnostic interventions and articles representing other patient
groups. (2) The remaining 54 articles were examined for in-
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and exclusion criteria by full-text reading. Figure 1 illustrates
the identification and selection of articles. We identified a total

of eight articles [17–24], of which one article was identified by
reference harvesting [17].

Fig. 1 The identification and selection of articles
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The methodology of the included studies is presented by
providing structured summaries of each study in Tables 1.
Furthermore, the risk of bias in the included studies was
assessed using the “risk of bias” tool provided by the
Cochrane Collaboration [25]. The RCT studies, with the ex-
ception of the study by Laslett et al. [23], were found to have
low risk of bias in five of seven possible domains. It is
impossible to blind participants and personnel in this kind of
RCT; we therefore included all studies, even though they were
evaluated as high risk of bias in the “blinding of participants
and personnel” domain.

Analysis

We extracted the data from the included studies into three
tables. The characteristics of the included articles, data
collection and result are described in Table 1. The educa-
tion programmes and the comparison programmes are
outlined in Table 2. Some of the educational programmes
lacked description of number of participant in the groups
[18–20, 24], and one intervention did not state interven-
tion length [17]. We e-mailed the authors and asked for
the missing data, but without success. Outcome measures
were classified into six topics during analysis. Table 3
presents these six topics and the connected outcome mea-
sures and results. All data were reviewed by the first
author and verified by one of the other authors. Data from
the tables were analysed and interpreted in relation to the
review questions. No meta-analysis was performed as the
studies were not considered combinable because of the
large number of different outcome measures and the in-
adequate number of studies [26].

Results

Eight articles met the inclusion criteria [17–24]. Two of the
articles outlined different parts of the same study. The first
focused on knowledge of osteoporosis and the second on
knowledge and adherence. Both articles were included
because they complement each other [21, 22]. In all, it
leads to an inclusion of seven studies published between
1993 and 2011. Of the seven studies, two were observa-
tional studies and the remaining five were RCTs. The
studies originated from Europe (n =3), North America
(n =3) and Australia (n =1). Participants were recruited
from outpatients' clinics (n =5), a retirement community
(n =1) and an emergency department (n =1). Overall, 923
participants were included in the seven studies and 525 of
them took part in multifaceted group education. Sample
size ranged from 50 to 300 participants. Of the included
studies, four were conducted only with women and the
remaining three studies included both women and men.

Collectively, 849 women and 74 men participated. The
studies represented participants with a mean age from
63.5 to 81.1 years. The fracture status of the participants
was described in five studies (485 participants with ver-
tebral fracture and 35 participants without vertebral frac-
ture) [18–20, 23, 24]. In four of these five studies, only
participant with vertebral fracture were included (470
participants) [18, 19, 23, 24] . The two remaining studies
included participant without and with vertebral fracture,
but no description on the fracture status was given (430
participants) [17, 21, 22].

Description of the multifaceted educational programme

The content of the seven structured multifaceted educational
programmes was similar, even though they were named
differently. They all consisted of three overall themes: (1)
Knowledge of osteoporosis, (2) Medication and diet and
(3) Exercise. Furthermore, e.g. activity of daily living [19,
22, 24], pain [18, 20, 22, 23] and prevention of fall [20,
22–24] were also featured in some of the educational
programmes. Theories on health behaviour change and
learning approach were sparsely described in the articles.
In five educational programmes, theories of empowerment
[21, 22], self-management [20, 23], action planning, self-
efficacy [23] and coping [17, 19] were used. The two
remaining educational programmes [18, 24] did not out-
line any view of the behaviour change theory or learning
approach. The use of theories on health behaviour change
and learning approach were not transparent. In one study,
it was linked to the choice of outcome measures [23]. In
three studies [20–22], goal planning or personal planning
as part of the educational programme was described, but
no detailed description of the content and process of the
goal planning activity was outlined. These programmes
used theories of self-management and empowerment.

Only three studies [17, 21–23] described the group sizes,
which varied from 4–20 individuals. The programmes lasted
from 5–27 h, running 1–2 times per week for 4–12 weeks. The
typical length of a programme was 4–5 weeks, totalling 5–
12 h in all. The number of different educators ranged from 1–
4. Additional descriptions of the multifaceted educational
programmes are presented in Table 2.

Outcome of multifaceted osteoporosis group education
programme

The overall goal of the studies in this review was similar
in the sense that they aimed to test the effectiveness of
multifaceted group education. However, there were clear
differences in focus across the studies. Collectively 24
outcome measures were applied, hence 6 tests and 18
scales or questionnaires. As described, outcome measures
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were classified into six topics: (1) Health-related quality
of life, (2) Psychosocial function, (3) Pain, (4) Physical
activity, (5) Knowledge and (6) Medication and diet. The
life-quality assessments measured by Short Form Health
Survey (SF-36) [18, 20] , The Qual i ty of Life
Questionnaire issued by the European Foundation for
Osteoporosis (‘QUALEFFO-41’) [18, 24] and the 90-
item Hopkins Symptom checklist were used in two stud-
ies [17, 19]. The remaining tests, scales and question-
naires were used only once. Physical activity and pain
were the most common outcome measures used. They
were applied in four of the studies. The study by Laslett
et al. [23] used outcome measures in five of the topics
compared to Gold et al. [17] where the outcome measure
focused solely on psychosocial status. Multifaceted group
education was tested against ‘no intervention (=standard
care)’ in six of the studies [17–22, 24], and in one study,
two kinds of multifaceted group education were tested
[23]. Time of measure varied from baseline and up to
24 months. The characteristics and effectiveness of the
six topics are closely examined below and outlined in
Table 3.

Health-related quality of life

Health-related quality of life was the primary outcome mea-
sure in three studies [18, 20, 24]. Two of the three studies
showed significant changes in both the intervention and the
control group as well as between intervention group and
control group in different topics of health-related quality of
life (Table 3) [20, 24]. Only women with osteoporosis were
included in these studies, with the mean age varying between
66 and 71.4 years. Two of the studies included women with
fractures, and one study included women with or without
fractures. The study by Kessenich et al. showed no significant
change in or between the groups [18]. This study included
women with fractures and had the shortest follow-up time,
contrary to the study by Bergland et al., which had a 12-month
follow-up time and showed significant improvement on sev-
eral aspects of health-related quality of life (Table 3) [24].

Psychosocial function

Psychosocial function was the primary outcome measure in
three studies [17, 19, 23]. Two of the studies demonstrated that
psychosocial functioning of older women and men can be
significantly improved with multifaceted education [17, 19].
This was not the case in the study by Laslett et al., which
measured self-efficacy on calcium and on exercise. Here, no
differences between the groups or over time were found [23].
Further, participant in these studies varied in sex, age and
fracture status. Two of the studies include men and women
with a mean age of 66 and 68.5 years [17, 23], which was inT
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Table 3 Outcome measures and results in relations to different topics

Topic Outcome measures Results related to topic

Health-related
quality of life
[18, 20, 24]

• Life-quality assessments measured by Short Form Health
Survey (SF-36) [18, 20]

• The 10-step Cantril Ladder [18]
• The Quality of Life Questionnaire issued by the European
Foundation for Osteoporosis (‘QUALEFFO-41’)
[18, 24]

• The General Health Questionnaire (GHQ-20) [24]
• A simple questionnaire included four main items: a)
understanding the purpose and benefits of medications, b)
Joining regular physical activities, c) Making personal plans
for better bone health, and d) New falls [20]

Kessenich et al. [18]
• No significant change in or between groups shown in The
10-step Cantril Ladder, QUALEFFO-41, SF-36-Aggregate
physical function and SF-36- Aggregate mental function at
8 weeks (end of intervention)

Alp et al. [20]
• A significant change in score in IT group at 5 weeks and
6 months in SF-physical functioning (P<0.001), SF- physical
health problems (P <0.001), SF- emotional problems
(P <0.01), SF-social functioning (5 weeks: P<0.05)
(6 month: P <0.001), SF-mental health (P<0.001), SF-vitality
(P <0.001)

• A significant change in score in CT group in role SF-physical
health problems at 5 weeks (P<0.05) and 6 month (P <0.05)

• No significant change in score in both groups in SF-general
health perceptions (P>0.05)

• Improvements observed were determined to be superior in IT
group at the end of the 6 months

Bergland et al. [24]
•At 3 months, IT group had a significantly better result in, GHQ-20

(P<0.009) and QUALEFFO-41: mental function (P<0.006).No
different in score on QUALEFFO-41: total score, general health
perception, leisure time/social function and physical function

• At 12 months IT group had significant a better result
QUALEFFO-41: total score (P <0.019), mental function
(P <0.04), physical function (P<0.044) and pain (P<0.005)

• No different in score on GHQ-20, QUALEFFO-41: general
health perception and leisure time/social function

Psychosocial
functioning
[17, 19, 23]

• The Short Psychiatric Evaluation Scale29 [17]
• The 10-item Rosenberg Self-Esteem scale30 [17]
• The 90-item Hopkins Symptom Checklist (SCL-90_R) [17, 19]
• Calcium and exercise self-efficacy using Osteoporosis
Self-Efficacy Scale [23]

Gold 1993 et al. [17]
• For IT group a significant change in stress symptoms (P=0.013)
• In SCL-90-R for IT group a significant change on psychiatric
symptoms (GSI) (P=0.0002)

• In SCL-90-R on independent variable the IT group showed a
significant change on somatisation (P=0.006), obsessive
(P=0.001), and anxiety (P=0.005) at 2-month follow-up

• No effects found on Self-esteem
• No significant change found for the CT group in any of the use
outcome measures

Gold 2004 et al. [19]
• Psychological symptoms decreased significantly in IT group for

phase 1 (P=0.011) and CT group for phase 2 (P=0.006)
(receiving intervention)

Laslett et al. [23]
• There were no differences between the groups or over time in
calcium or exercise self-efficacy

Pain [18–20, 23] • Pain - subscale of the Functional Status Index (FSI) [19]
• Pain intensity measured by visual analogue scale [20]
• Short Form Health Survey Pain (SF-36) [18, 20]
• The Quality of Life Questionnaire issued by the European
Foundation for Osteoporosis (‘QUALEFFO-41’) Pain [18, 24]

Kessenich et al. [18]
• No significant difference in or between groups
Alp et al. [20]
• Pain VAS changed significantly after 5 (P<0.001) weeks and 6

(P <0.001) month in IT group and CT group after 5 weeks
(P <0.05) and after 6 months (P<0.001)

• SF- pain changed significantly in IT group at 5 weeks (P <0.01)
and at 6 months (P<0.001). In CT group SF-pain changed
significantly at 6 months (P<0.05)

Gold 2004 et al. [19]
• No significant change
in pain with activity

Bergland et al. [24]
• At 3 months no difference in score on QUALEFFO-41: pain
• At 12 months, intervention group had significant better result
QUALEFFO-41: pain (P<0.005)
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contrast to the study by Gold et al., where only women were
included and the mean age was 81 years [19]. Further two
of the studies included only participants with fractures
[19, 23] and in the study by Gold et al., fracture status
was not described [17].

Pain

Four studies included pain as an outcome measure [18–20,
24]. These studies included osteoporotic women with a mean
age of 66 to 71.4, with at least one vertebral fracture. Two
studies showed significant improvement [20, 24]. Of these
studies, the study by Bergland at al. showed significantly
better results using QUALEFFO-41 pain (P <0.005) after
12 months. In this study, the main activity of the educational
programmewas exercise, as 24 h of the 27 h of the programme
were allocated to physical activity. The other study by Alp

et al., 50 min of the 5-h programme were allocated to exercise.
This study showed a significantly better outcome in the inter-
vention group after 5 weeks, but this improvement levelled off
after 3 months [20].

Physical activity

Physical activity outcome measures were examined by nine
different scales or tests in four studies. None of the four studies
used the same scales or tests. Three of the studies included
only women [19, 20, 24], and one included men and women
[23]. All the participants had experienced osteoporotic frac-
ture, and the mean age varied from 63 to 82 years.

The different tests used outcomes of significance for im-
proving physical activity. Two scales (Physical Activity Scale
(PAS) and Community Healthy Activities Model Program for
Seniors questionnaire (CHAMPS)) had a general perspective

Table 3 (continued)

Topic Outcome measures Results related to topic

Physical activity
[19, 20, 23,
24]

• Balance testing by Sensitized Romberg Test (SRT) [20]
• Functional assessment by Timed Sit to Stand test (TSS) [20]
• Physical Activity Scale (PAS) [20]
• Trunk extension strength [19]
• Peak torque - subscale of the FSI [19]
• Walking at maximum speed (MWS) [24]
• Timed Up and GO (TUG) [24]
• Functional Reach (FR) [24]
• Community Healthy Activities Model Program for Seniors
questionnaire (CHAMPS) [23]

Gold 2004 [19]
• Trunk extension strength increased significantly for both IT
group phase 1 (P=0.001) and CT group phase 2 (P=0.001)

Alp et al. [20]
• SRT and TSS test showed significant change of score in IT
group after 5 weeks (P<0.001) and after 6 months
(P <0.001)

• No change in physical activity scale are described in both
groups

Laslett et al. [23]
• No difference in and between groups or over time in physical
activity

Bergland et al. [24]
• For MWS a significant change in score for IT group at 3
(P=0.001) and 12 months (P=0.019)

• For TUG significant change in score for IT group at 3
(P=0.026) and 12 months (P=0.021)

• For FR significant change in score for IT group at 3 (P=0.001)
but not at 12 months (P=0.049)

Knowledge
[21–23]

• Patients' knowledge of osteoporosis (Patienters Viden Om
Osteoporose) PAVIOS [21, 22]

• Osteoporosis Knowledge Assessment Tool (OKAT) [23]

Nielsen et.al [21, 22]
• Change from baseline in knowledge score at 3 (P<0.001), 12
(P <0.001) and 24 (P <0.001)months was significantly higher
in the IT group than in the CT group

Laslett et.al [23]
• Osteoporosis knowledge increased significantly both one-
session and a 4-week course (P<0.001). No significant change
in or between groups

Medicine and
diet [22, 23]

• Adherence to medication using a self-completed questionnaire
comprising nine questions on adherence [22]

• Medication and calcium intake using Food Frequency
questionnaire [23]

Laslett et al. [23]
• Osteoporosis calcium from food increased from baseline to
3 months in both groups (P <0.01). No significant change in
calcium supplement (either one-session or the 4-week
OPSMC)

• Adherence to medicine increased significantly in the four week
OPSMC group (P=0.039) compared to the one-session group

Nielsen et al. [22]
•Adherence with medicine at 24 months was significantly higher

in the IT group compared to the CT group (P=0.006)

IT intervention, CT control

Osteoporos Int (2014) 25:1209–1224 1219



on physical activity. These two physical activity scales
showed no difference in and between the groups in either of
the studies they were used in [20, 23]. A characteristic for both
these studies was the short follow-up time of 3 and 6 months.
Further additional outcome measures focused on specific
physical abilities. For example, mobility measured by ‘maxi-
mum walking speed’ (MWS) and ‘timed up and go’ (TUG) in
the study by Bergland et al. [24]. Here, MWS and TUG
showed a statistically better result in the intervention group
compared with the control group after 3 and 12 months. Most
of the specific physical outcome measures showed a signifi-
cant change, and the results are outlined in Table 3.

Knowledge

Only two studies investigated knowledge as the primary out-
come measure [21–23], and the participants included both
men and women. In the study by Laslett et al., two different
types of educational programme were compared [23]. The
educational programmes varied in length; one comprised
a 2½-h session and the other involved four sessions
totalling10 h. Also, the one-session group education did not
contain action planning. In the study by Nielsen et al., partic-
ipants with or without fractures were included, and the mean
age was 63.5 [22]. This was different from the study by Laslett
et al., where all participants had a recent osteoporotic fracture
and the mean age was 73 [23]. The two studies also varied in
follow-up, which was 3 months in the study by Laslett et al.
compared to 24 months in the study by Nielsen et al. [23]. All
three types of multifaceted group education showed a signif-
icant increase in the participants' knowledge. The 24-month
follow-up period in the study byNielsen et al. made it possible
to demonstrate that knowledge on osteoporosis can stay sig-
nificantly increased for a longer period [21, 22].

Medication and diet

The two studies [22, 23] that investigated knowledge also
investigated adherence to medication and diet (calcium
supplement and calcium from food). Participants attend-
ing the four-session educational programme by Laslett
et al. and the educational programme by Nielsen et al.
demonstrated significant better adherences to medication
compared to one-session educational programme or
standard care. This may indicate that the length and
content of the intervention influences the participants'
adherence to medication. Only Laslett et al. investigated
intake of calcium from food and calcium supplement. It
showed how participants attending the one-session and the
four-session educational programme significantly increased
calcium intake from diet. There were no significant changes
in or between groups in relation to calcium supplement [23].

Discussion

This systematic review indicates that multifaceted group edu-
cation can have a significant effect on a variety of important
factors for the prevention, treatment and management of os-
teoporosis. The patients' knowledge of osteoporosis can be
increased as well as their health-related quality of life, psychi-
cal activity and psychosocial functioning. Also, multifaceted
group education has the potential to increase adherence to
both pharmacological and non-pharmacological treatments.
Only one study demonstrated no significant effect of group
education on any of the included outcome measures [18]. This
small-scale observational study by Kessenich et al. had 50
participants and a short follow-up time (2months), which may
have had an impact on the statistical power of the study. Even
though the review shows a significant effect on different
outcome measures, it also highlights the challenges in inves-
tigating the outcome of multifaceted osteoporosis education
programmes.

Aim and outcome measures

A unique aspect of our review is that it elucidates a variety of
different ways of investigating and thereby evaluating osteo-
porosis patient education programmes. Despite the resem-
blances in the content of the educational programme, 24
different outcome measures are used. Only three outcome
measures were used more than once: The life-quality assess-
ments measured by SF-36, The ‘QUALEFFO-41’ and the 90-
item Hopkins Symptom checklist [18, 20, 24]. In relation to
exercise, nine different tests or scales were used to measure.
Together, this demonstrates the challenge of comparing mul-
tifaceted osteoporosis group education and other kinds of
osteoporosis patient education. None of the studies in this
review directly state the aim of the educational programmes.
It is however likely that the outcome measures indirectly state
the aim of the educational programmes. Studies on interven-
tions should provide information of how it complied with the
aim and the needs of the target group [27]. In the included
studies, the impaired description of the connection between
the aim of the educational programme, target group and con-
tent of the educational programme reduced our ability to
determine how effective multifaceted osteoporosis education-
al programmes should be constructed.

Outcome measures with an overall perspective

Two studies investigated the effect of multifaceted education
on patients' knowledge [22, 23]. The items included in
PAVIOS [28] and OKAT [29] measured a broad range of
knowledge about osteoporosis, including risk factors and the
consequences of pharmacological and non-pharmacological
treatments. In contrast to OKAT, PAVIOS also includes
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knowledge of the diagnosis and on the National Patients
Association, but none of the instruments included questions
relating to the consequences of osteoporosis. A systematic
review on “knowledge about osteoporosis” found 17 instru-
ments to test patients' or populations' knowledge of osteopo-
rosis [30]. OKAT was included in this review, which also
described that knowledge of osteoporosis mainly addresses
risk factors, treatment and preventive behaviour. In addition,
only a few instruments assess knowledge of the diagnosis,
treatment and the consequences of osteoporosis [30]. The
development and use of many different instruments shows
that knowledge about osteoporosis is considered of great
importance for the prevention and management of osteoporo-
sis. Some of these instruments are more useful in multifaceted
interventions because they capture all topics of multifaceted
group education. This could for example be PAVIOS, which
captures most topics included in multifaceted group education
and thereby provides a comprehensive evaluation of the pro-
gramme in relation to knowledge [28].

Another important issue regarding knowledge was that
even the one-session programme in the study by Laslett
et al. showed that the patients' degree of knowledge increased
[23]. This corresponds with other educational interventions
including small-scale interventions that report the aptitude to
change the patients' and populations' knowledge of osteopo-
rosis [31–35].

Outcome measures directed at specific aims

Pain was an outcome measure in four studies [18–20, 24], but
only the study by Bergland et al. showed a significant im-
provement over time [24]. This programme was different
because it included 24 h of exercise compared to the other
programmes, where exercise lasted a maximum of 3 h. A
review on the effect of therapeutic exercise found seven
studies that included pain as an outcome measure and con-
cluded that there was conflicting evidence as to how much
exercise lead to reduction in pain [9]. The content of the
therapeutic exercise was not included in the analysis.
However, in the three studies that reported a reduction in pain,
the therapeutic exercise programmes were significantly longer
(hours of exercise) and performed under supervision [36–38].
The four programmes, where exercise had no effect on pain,
were shorter and in two cases carried out at home without
supervision. This indicates that if pain reduction is part of the
aim of a multifaceted group educational programme, which
includes exercise as a mean, it should be of longer duration
and performed under supervision [9].

Behaviour change

In the studies by Laslett et al. and Nielsen et al. knowledge
was regarded as a contributor and prerequisite to osteoporosis

preventive change [22, 23]. Their programmes included be-
havioural change strategies, e.g. self-management and action
planning [23] or empowerment or goal planning [22]. In the
study by Nielsen et al., no association between knowledge
score and adherence tomedicine was found [22]. The study by
Lastell et al. showed that the adherence to osteoporosis med-
ications over time was significantly better for the participants
attending the four-session programme, even though there was
no significant difference in knowledge between the two
groups of participants [23]. This is similar to the study by
Blalock, which shows that small-scale studies can facilitate an
increase in knowledge, but not promote behaviour change
[33]. A paper by Lorig on self-management demonstrated that
educational interventions including a self-managing interven-
tion were significantly more likely to promote behaviour
change than interventions without health behaviour strategies
[39]. This supports the perspective that to change a person's
health behaviour, the interventions must provide more than
knowledge. They must also include actions that focus on
health belief and behavioural change [4, 39]. Another per-
spective is health literacy, which encompasses the individual's
ability to understand and use health information [40]. A study
by Satterfield et al. showed that women who understood the
effect of a particular behaviour, e.g. the benefits of calcium
supplements were more likely to act in accordance with that
behaviour [32]. This suggests that gaining knowledge and
making plans for behavioural change should be seen in the
context of patients' ability to understand and use health infor-
mation [40]. Further, using theories of health behaviour and
learning may be important for the effectiveness of patient
educational programme.

Guidelines

The content of the included multifaceted educational
programmes contained education on knowledge of osteopo-
rosis, medication/diet and exercise. Other topics, e.g. activity
of daily living and pain, are more crudely described. The lack
of description of the content of the educational programmes
and the context in which they were conducted makes it im-
possible to conclude why some topics seems more important
to include in this type of patient education than others. As
described in the introduction, the WHO Technical Report
Series on ‘Prevention and Management of Osteoporosis’ in-
cludes patient education as a specific focus area and outlines
basic information for patients with osteoporosis [7]. Only one
of the multifaceted educational programmes seems to address
all the educational topics listed as basic information [23]. In
addition, osteoporosis guidelines do not advise on the form
and content of osteoporosis patient education. For example,
patient education is not described in the European guidance
for the diagnosis and management of osteoporosis [11, 41].
Other osteoporosis guidelines recommend osteoporosis
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patient education [1, 42] and describe the education of patients
to be a key to ensuring good management of osteoporosis
[43], but they make no recommendation on the different types
of educational programmes. Therefore, more investigations
on how best to educate patients with osteoporosis are urgently
needed and the wisdom acquired from these studies should be
included in future guidelines on management of osteoporosis.

Strengths and limitations

This systematic review has a number of limitations. Three of
the studies were small-scale studies with less power and an
increased risk of type II error [17, 18, 20]. Despite this, two of
these studies showed significant changes in the intervention
group on several outcome measures. Along with the fact that
some of the negative results may be due to the small numbers
of participants, the effect of multidisciplinary group education
might be underestimated. Other bias [25] included the fact that
some studies did not outline the required information, making
it impossible to draw conclusion on or consequences of, e.g.
group size. This entailed that we are unable to conclude on the
effectiveness and potential of small or larger size of group
education.

Another aspect was the follow-up time. Only one study had
a long follow-up time of 24 months. In four studies, the
follow-up time was less than 6 months. The small number of
participants and the short duration of many of the included
studies should stimulate further research with longer follow-
up times and more participants.

In this review, 92 % of participants were women and three
of the seven studies included only women. Therefore, we
cannot make any conclusion on the effect on multifaceted
group education regarding men with osteoporosis. Although
research on men is appearing, most clinical studies are con-
ducted among women. Research on gender differences in
patients with osteoporosis have shown that men being diag-
nosed with osteoporosis feel stigmatised because osteoporosis
is characterised as a women's disease, and this can prevent
somemen from seeking treatment [44–46]. This highlights the
importance of further research on how men experience being
diagnosed with osteoporosis and what type of education
would best be able to improve quality of life in male patients.
A male specific questionnaire has been developed and may be
useful in future studies [47]. Another characteristic of the
participants was that most of them had vertebral fractures.
Three studies included participants with and without fractures
[19, 20, 22]. Hence, this review imparts sparse knowledge on
osteoporotic women without fractures and the effect of multi-
faceted group education. This underlines the need for studies
in this area to investigate the effect and experience of educa-
tional interventions for this group of patients.

On a more positive note, the geographical variation of the
included studies (Europe, North America and Australia)

contributed to strengthening our findings with a broader in-
terpretation and possible transition to other clinical settings.
However, we cannot omit the prospect that local conditions
that are not outlined in the articles may have influenced the
design and performance of the programmes. Further, the par-
ticipants stemmed mainly from outpatient clinics and did not
reflect the wide-ranging osteoporosis patient population.

Qualitative studies were excluded because they do not test
the effect of an intervention [48]. During the literature review,
we found three qualitative studies that reported on osteoporo-
sis patient education. These qualitative studies draw attention
to important aspects of group education, e.g. one study indi-
cates the necessity of adjusting educational intervention to the
participants' needs, which may not clearly be linked to disease
severity [49]. Therefore, using qualitative studies in the de-
velopment of osteoporosis patient education is important.

Conclusion

This systematic review demonstrates that multifaceted group
education may have a positive impact on very different topics
of importance for the patients' ability to engage in preventing
and managing osteoporosis. It showed that knowledge and
health-related quality of life can increase and possibly have a
positive effect on calcium intake, adherence to medication,
pain, psychosocial function and physical activity. Besides the
reduction of pain, which seems to be associated with a pro-
gramme where the participants exercised for significantly
longer periods, it was not possible to conclude why some of
the programmes led to improvement in specific topics.
However, this stresses the importance of clarifying the aim
and goal of multifaceted osteoporosis group education with
the emphasis on the specific knowledge and skills and in
relation to the target group.

Clearly, further research directed towards the complexity of
multifaceted group education as well as the educational needs
of additional specific groups of patients is needed. This re-
search would have to be sufficiently powered to address the
unanswered questions and could by using different research
methods contribute with important knowledge of how best to
develop osteoporosis patient education. Thereafter, the impor-
tant step forward will be the implementation of education of
patients with osteoporosis and individuals at risk of osteopo-
rosis in the management of osteoporosis.
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