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Abstract
Background: Patient education is key in the management of chronic musculoskeletal diseases like
osteoarthritis (OA) of the hip and/or knee. Comparatively few studies provide information on the content
of educational programs and their speci�c impact on patient-related parameters such as self-e�cacy.
The objective of this study was to evaluate the effect of two single-session educational trainings
containing different motivational psychology elements. 

Methods: Two different types of educational training conveying the same information were designed as a
one-time intervention. Training A was designed according to the Health Action Process Approach (HAPA).
Training B included motivational elements based on positive images. Patients with OA of the hip or knee
were randomly assigned to participate in either Training A or Training B. The patients completed
questionnaires at baseline, directly after the training and 16 weeks after the training. The main evaluated
parameters were disease-speci�c knowledge, assessed by two different questionnaires, pain-related self-
e�cacy and OA symptoms (WOMAC score).

Results: Fifty-two patients participated. Of these, 27 were assigned to group A and 25 to group
B. Disease-speci�c knowledge improved signi�cantly in both groups immediately after the training and at
16 weeks follow-up. Self-e�cacy was initially enhanced in both groups after the trainings but a
signi�cant improvement at 16 weeks follow-up was only found for group A. The increase in self-e�cacy
scores after 16 weeks was signi�cantly higher in group A than in group B. There was a trend towards
improved WOMAC scores after 16 weeks for group A but not for group B.

Conclusion: The results indicate that disease-speci�c knowledge of OA patients can be enhanced by one-
time educational trainings including motivational psychology elements. A HAPA-based training could
possibly also lead to lasting improvements regarding patients’ self-e�cacy and OA-related symptoms.
Thus HAPA-based educational programs seem to be a promising, feasible tool to improve OA patients’
self-care.  

Trial registration:  

The study was registered with the German Clinical Trials Register (DRKS00021827).

Background
Osteoarthritis (OA) is a highly prevalent and disabling disease [1, 2]. The impact for both the individual
and the society is high and demographic change will lead to an increasing socioeconomic burden [3, 4].
There is a large consensus that patient education should be a high priority in OA management [5, 6]. The
2019 American College of Rheumatology/Arthritis Foundation Guideline for the Management of
Osteoarthritis of the Hand, Hip and Knee strongly recommends self-e�cacy and self-management
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programs for OA patients [5]. Despite these recommendations, only comparatively few patients receive
such educational programmes [7]. Furthermore, existing concepts of patient education in osteoarthritis
often are not described precisely.

An important pillar in coping with chronic diseases is self-e�cacy. First described by Bandura, self-
e�cacy is a person´s belief that he or she can perform a speci�c task in the future [8]. Bandura identi�ed
past performance, vicarious experience, verbal persuasion and emotional cues as the four sources of self-
e�cacy. In this framework, past performance in the sense of previously successfully completed tasks is
considered as the most important in�uence. Vicarious experience refers to learning complex behaviour by
imitating other persons and the observation that other people can do a task well. Verbal persuasion can
be achieved through rhetorical techniques such as positive reinforcement. Furthermore, emotional cues
can be used as an additional tool of increasing self-e�cacy. Lippke et al. et al. demonstrated that self-
e�cacy has a moderating role in the implementation of the envisaged goals. Thus, only persons who had
a su�cient degree of self-e�cacy overcame the gap between the intention to change behaviour to the
actual change of behaviour [9]. Pain speci�c self-e�cacy is a person`s ability to successfully adopt to
chronic pain situations [10]. Prior research revealed that a higher self-e�cacy is associated with lower
pain levels and a better physical performance and thus serves as a protective psychological factor in the
sense of a higher resiliency in patients with early knee OA [11]. Lorig et al. showed that higher self-
e�cacy in arthritis patients is associated with lower levels of pain, functional impairments and
psychological distress [12]. In several chronic conditions, the literature shows that educational
interventions can improve self-e�cacy [13–16].

In the conceptual phase of developing an app for OA patient self-care we performed a literature research
regarding speci�c methods of patient education. As we found scarce data in this respect, we developed
and evaluated two different teaching concepts for OA patients. We hypothesized that adding
motivational psychological techniques to OA knowledge teaching sessions may enhance the effect of
patient education, particularly regarding self-e�cacy. Training A was based on the established
educational concept “Health Action Process Approach” (HAPA) [17], while training B was self-designed.
HAPA is a social-cognitive process model of health-related outcomes. Therefore, intervention techniques
are used to promote motivational behavioural determinants including risk perception, expectations of
action outcome, intention and action planning. In contrast, training B was developed with the aim of an
emotion-based approach using images. These images should be linked by the participants with positive
feelings and goals in relation to a possible improvement of their OA symptoms. Results from
motivational psychology research suggest that images with motivational content can contribute to
improved goal achievement [18, 19].

The hypothesis of the study was that a one-time patient education session with motivational psychology
elements can improve disease-speci�c knowledge and self-e�cacy.

Methods



Page 4/14

The participants were recruited in the outpatient clinic of the Department of Orthopaedics and Trauma
Surgery, Musculoskeletal University Center Munich (MUM), LMU Munich. Written informed consent was
obtained from each participant. The study was approved by the local ethics committee and registered
with the German Clinical Trials Register (DRKS00021827).

Inclusion criteria were a clinical diagnosis of osteoarthritis of the hip and/or knee joint con�rmed by x-ray
and age ≥ 18 years. Exclusion criteria were the inability to speak and understand the German language
and severe acute medical conditions.

All participants received a random pseudonym prior to the data collection. Participants could choose the
date of the training according to personal preference. After the appointments had been made, it was
decided by lot which training was to take place at which date.

For baseline examination, an anamnesis and physical examination was performed. The Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC) [20, 21] was raised as well as the eight-item
Patient Health Questionnaire scale (PHQ-8) for depressive symptoms [22, 23]. Before (T0) and after (T1)
the training the participants �lled out a questionnaire for pain-speci�c self-e�cacy and two knowledge
questionnaires for disease-speci�c knowledge. Patient knowledge was measured by the Patient
Knowledge questionnaire- Osteoarthritis (PKQ-OA) [24], which we translated into German for this study
using the Beaton method [25]. A translation was carried out in six steps. These steps were: translation,
cross-translation, evaluation of semantic equivalence, elaboration of synthesis versions as well as pre-
testing in the target population and �nally the development of a �nal version [25]. As a second
questionnaire to test disease-speci�c knowledge, we developed a 16-item multiple-choice questionnaire,
the MF-KWA in German (Münchner Fragebogen für krankheitsspezi�sches Wissen bei Arthrose, Munich
Questionnaire for Disease-Speci�c Knowledge Osteoarthritis).

For the examination of pain self-e�cacy, the German Adoption of the Pain Self-E�cacy Questionnaire
PSEQ [10], called FESS (Fragebogen zur Erfassung der schmerzspezi�schen Selbstwirksamkeit), was
used [26].

After the intervention, the participants were asked to �ll out the comprehensibility of health education
programs questionnaire (COHEP) a 30 item to assess patient-perceived comprehensibility of health
education programs. The questionnaire comprises four scales, the trainer scale (11 items), the
transferability scale (9 items), the medical information scale (6 items) and the amount scale (4 items)
[27].

16 weeks after the classroom session (T2), WOMAC, PHQ-8, PKQ-OA, MF-KWA and FESS were collected
again.

In both trainings, the same disease-speci�c knowledge was imparted, only the motivational psychological
coaching elements differed in the groups. The knowledge units consisted of anatomy, pathophysiology
and therapeutic options. The participants could ask individual questions at any time. Group A received a
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HAPA-based training. Participants were supported in developing risk awareness, re�ecting on their
previous experiences of physical activity with the corresponding barriers in its implementation and �nally
developing individual goals with concrete action plans.

For the development of training B, a group of physicians with neurological, orthopaedic and rehabilitative
background as well as experienced psychologist, psychotherapists and physiotherapists, who all had
prior teaching and patient education experience, was formed. These experts designed an image-based
intervention. Twenty-�ve photos of animals and landscapes were compiled. Among the pictures were, for
example, images of hiking trails, meadows, bridges, hills, and animals that were often in motion. Each
participant was asked to choose a favourite picture and use it to formulate a positive feeling associated
with better management of their OA. The favourite picture was given to the patients after the intervention
as a coloured print, and the participants wrote the individual feeling associated with it by hand on pre-
designed cards, similar to greeting cards with sayings.

Both training courses took place as group classroom sessions with a duration of about 120 minutes. The
educational trainings for both groups were conducted by the same team consisting of a physician
specialized in rehabilitation and a physiotherapist.

A sample size calculation was performed prior to the study. To achieve a power of 80%, a sample of at
least 42 participants was needed to detect medium to large effects, 21 in each group.

Differences of each group between the T0, T1, and T2 were compared using the nonparametric Wilcoxon-
signed-rank-test. The comparison between training group A and training group B was performed using
Mann-Whitney-U tests.

For statistical calculations, the software package IBM SPSS Statistics 26.0 was used.

Results
52 patients participated, 27 in group A and 25 in group B. Baseline data are shown in Table 1.

Four patients in group A and six patients in group B were lost to the 16 weeks follow-up.

WOMAC scores at baseline and follow-up are shown in Table 2. For participants of group A, there was a
statistical trend towards improvement regarding WOMAC (decreasing scores) between baseline and 16
weeks follow-up (p = 0.051). In group B WOMAC scores increased but no statistical trend or signi�cance
was found (p = 0.316). Comparing the two groups, the difference of WOMAC score changes trended
towards signi�cance (p = 0.065).

Pain-speci�c self-e�cacy measured by FESS improved signi�cantly immediately after training in both
group A (p < 0.0001) and group B (p = 0.002). At 16 weeks follow-up, the FESS scores further increased in
group A and were also signi�cantly higher than the baseline values (p = 0.002). In group B, FESS scores at
16 weeks follow-up were not signi�cantly different from the baseline values. Immediately after the
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training, there was no signi�cant difference in FESS score changes between the two groups. At 16 weeks
follow-up, group A showed a signi�cantly stronger improvement of self-e�cacy than group B (p = 0.011).
FESS scores are shown in Fig. 1.

Disease-speci�c knowledge measured both by PKQ-OA and MF-KWA improved signi�cantly immediately
after training and at 16 weeks follow-up both in group A and group B (p-values < 0.002). Comparing the
two groups, there were no signi�cant differences in PKQ-OA and MF-KWA score changes (p > 0.446). MF-
KWA and PKQ-OA scores are illustrated in Figs. 2 and 3, respectively.

The comprehensibility of the training sessions was graded equally high in both groups using the COHEP
score (see Table 3).

Table 1
Baseline characteristics

  Total sample

(n = 52)

Group A-

HAPA intervention

(n = 27)

Group B-

Picture intervention

(n = 25)

Age (years)

Median (Range)

Mean

67.5 (45–88)

66.8

70 (53–88)

68.3

67 (45–83)

65.2

Gender

Female 39 22 17

Male 13 5 8

Depressiona

No or mild Depression 44 23 21

Moderate Depression 6 4 2

Moderately severe or severe Depression 2 0 2

Quali�cation      

Unskilled 0 0 0

Vocational training 45 25 20

University graduate 7 2 5

a: PHQ-8



Page 7/14

Table 2
WOMAC Scores

  WOMAC-Total WOMAC-Pain WOMAC-Stiffness WOMAC-

Physical function

  Baseline 16
Weeks

Baseline 16
Weeks

Baseline 16
Weeks

Baseline 16
Weeks

Group
A

68.2 59.5 14.4 11.1 8.0 7.4 45.8 39.9

Group
B

68.6 77.5 13.2 15.6 7.2 8.6 48.2 53.3

WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index, group A-HAPA, group B-
Image-intervention

Table 3
Comprehensibility of health education programs

  Group A Group B

Total score 90.0 91.8

Comprehension-fostering behaviour of program trainers 89.5 93.9

Transferability to everyday life 91.2 93.9

Comprehensibility of medical information 90.3 94.4

Amount of information 80.1 77.4

All scale values 0-100, 100 = maximum comprehensibility

Discussion
The importance of patient education for the management of OA is acknowledged in various clinical
guidelines [28–30]. Several large studies have shown positive effects on both self-e�cacy and functional
outcome for OA self-management programmes including a combination of instructed exercises and
patient education. For example, over 44.000 patients who participated in the Swedish “Better
Management of Patients with Osteoarthritis” programme were evaluated in a registry-based study and
improvements regarding pain, quality of life and self-e�cacy were found both at three- and twelve-
months follow-up [31]. In a similar registry-based study, the Norwegian “Active with OsteoArthritis
(AktivA)” model, which includes a three-hour educational session and 6–12 weeks of physiotherapy, was
found to decrease pain and raise the quality of life of patients up to two years after the intervention [32].
However, there are relatively few studies that evaluate the speci�c effect of educational programmes or
compare different educational methods. A French group designed an educational programme with three
visits. The �rst visit focused on advice and educational key messages on OA, the second visit covered
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joint protection and appropriate exercise regimes and during the third visit, strategies for losing weight
and maintaining weight were addressed. The study reports higher physical activity and a greater decrease
in weight for patients who participated in the standardized education programme compared to patients
who received usual care [33]. Another study evaluated the effects of teaching videos which include
dramatized episodes featuring osteoarthritis patients and a narrator providing information about OA in
combination with an educational booklet. The authors report an increase in knowledge and
improvements in behaviour to participate in their health care [34]. Hansson et al. analysed a programme
with a focus on improving self-e�cacy consisting of �ve three-hour sessions over a period of �ve weeks
for patients with osteoarthritis of the knee, hip or hand. Compared to a control group, they found a
positive in�uence of the programme on the quality of life but not on self-e�cacy [35].

In our study a one-time educational training with two different complementary motivational psychology
strategies for patients with OA were evaluated. Both trainings achieved a signi�cant increase in disease
speci�c knowledge after the training and at 16 weeks follow-up. Pain-speci�c self-e�cacy improved
signi�cantly immediately after training in both groups. At 16 weeks follow-up, self-e�cacy further
increased in group A. In group B, on the other hand, the improvement in self-e�cacy was not completely
sustained at 16 weeks follow-up and was not signi�cantly different from the baseline values. Moreover,
there was a trend towards improvement of OA symptoms measured by the WOMAC score in group A.

The two trainings with a one-time intervention achieved positive effects with a comparatively low use of
resources in terms of time expenditure, labour, required staff and additional costs. Hinman et al. pointed
out a relevant discrepancy between guideline-based interventions such as weight loss and exercise for
osteoarthritis and the implementation of such recommendations in practice [36]. Feasible, economical
programs like our training could contribute to a wider use of patient education.

Our results indicate that the training that was conceptually structured according to the HAPA led to more
sustainable effects regarding self-e�cacy compared to the approach based on motivational pictures.
This does not appear to be due to differences in comprehensibility, as both programs were evaluated
equally well in this regard. Since HAPA was developed with the goal of bridging the gap between
motivation and action, we hypothesize that participants in the corresponding training better implemented
and integrated the educational content, such as the importance of exercise, into their daily lives following
the intervention. This is consistent with a previous study evaluating a HAPA-based intervention for
promoting exercise during pregnancy [37].

Self-e�cacy with its various facets plays an important, complex role in the context of behaviour change
and motivation. The positive in�uence of high or improved self-e�cacy of OA patients has been
demonstrated by several studies [38, 39]. Williams and Rhodes argue that self-e�cacy surveys may
capture a broader range of behavioural motives and that this needs to be considered as a possible
confounder when interpreting results in the context of health behaviour research [40]. To what extent the
addition of coaching elements to our interventions had a direct effect on pain-speci�c self-e�cacy or if
they in�uence self-e�cacy via motivation remains unclear to a certain extent. Nevertheless, patient
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empowerment is a key element for successful behaviour change, as the implementation of the
announced goals must be carried out in the everyday life of the patients.

A limitation of the study is the relatively small sample size. Furthermore, the majority of participants were
female, which limits the generalizability of the results. In addition, there were no participants without a
professional or university degree, so that no statement can be made about the bene�t of our educational
programme for patients without such degrees. The patients were allowed to carry out their usual
conservative treatment for OA such as physiotherapy, as usual during the follow-up period, so that an
in�uence of other therapies cannot be excluded.

Conclusion
Two one-time time educational trainings including motivational psychology elements were shown to
improve disease-speci�c knowledge in OA patients. Our results also indicate that a HAPA-based
educational programme is bene�cial regarding self-e�cacy and possibly OA symptoms. Thus our
�ndings support the use of motivational psychological strategies, particularly HAPA, for patient
education. Furthermore, the study demonstrates that positive effects in patient education can be
achieved with short, easy-to-implement programmes.

Our study contributes to the development of effective and feasible OA patient education, which is
frequently called for but rarely precisely described and evaluated. We suggest that HAPA-based one-time
trainings should start early in the patient journey and ideally be made available at diagnosis to support
behaviour change through early information and enhanced self-e�cacy and to prevent dysfunctional
handling of the disease, such as fear of movement, in advance. We assume that an early use of our
trainings with a manageable effort could have sustainable positive effects regarding therapy adherence
and thus contribute to an improved care and patient empowerment.

In times of the pandemic, when classic group education on site is only possible to a limited extent, the
development of digital offers, e.g. app- or video-based, is of particular interest in order to not neglect the
needs of patients with chronic musculoskeletal disorders. Mhealth services could also allow patients to
receive education programmes addressing physical and psychological aspects tailored to their individual
condition. Another advantage of digital patient education could be the improved adaptability to different
languages. We believe that the educational sessions described in our study could be well suited to be
integrated in mhealth applications and should be considered and evaluated for their effectiveness in this
new technical context.
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Figure 1

Pain self-e�cacy

Scores of the pain self-e�cacy questionnaire (german version, “FESS” = “Fragebogen zur Erfassung der
schmerzspezi�schen Selbstwirksamkeit”) in group A (training based on the Health Action Process
Approach) and group B (image-based training). 

Figure 2

Disease-speci�c knowledge (MF-KWA)

Scores of the knowledge questionnaire “MF-KWA” (Münchner Fragebogen für krankheitsspezi�sches
Wissen bei Arthrose, Munich Questionnaire for Disease-Speci�c Knowledge Osteoarthritis) in group A
(training based on the Health Action Process Approach) and group B (image-based training). 

Figure 3

Disease-speci�c knowledge (PKQ-OA)

Scores of the knowledge questionnaire “PKQ-OA” (Patient Knowledge Questionnaire – Osteoarthritis) in
group A (training based on the Health Action Process Approach) and group B (image-based training).


