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ABSTRACT
Objectives: To evaluate the feasibility and potential
effectiveness of a 12-week, non-pharmacological
multidisciplinary intervention in patients with
generalised osteoarthritis (GOA).

Design: A randomised, concurrent, multiple-baseline
single-case design. During the baseline period, the
intervention period and the postintervention period, all
participants completed several health outcomes twice
a week on Visual Analogue Scales.

Setting: Rheumatology outpatient department of
a specialised hospital in the Netherlands.

Participants: 1 man and four women (aged
51e76 years) diagnosed with GOA.

Primary outcome measures: To assess feasibility,
the authors assessed the number of dropouts and
adverse events, adherence rates and patients’
satisfaction.

Secondary outcome measures: To assess the
potential effectiveness, the authors assessed pain and
self-efficacy using visual data inspection and
randomisation tests.

Results: The intervention was feasible in terms of
adverse events (none) and adherence rate but not in
terms of participants’ satisfaction with the intervention.
Visual inspection of the data and randomisation testing
demonstrated no effects on pain (p¼0.93) or
self-efficacy (p¼0.85).

Conclusions: The results of the present study indicate
that the proposed intervention for patients with GOA
was insufficiently feasible and effective. The data
obtained through this multiple-baseline study have
highlighted several areas in which the therapy
programme can be optimised.

INTRODUCTION
A growing body of evidence shows that indi-
viduals with established osteoarthritis (OA)
with multiple joint involvementdoften
referred to as generalised osteoarthritis

(GOA)drepresent a relatively large
subgroup of patients.1e4 It has been
suggested that these people might be in need
of more intensive treatment options than
patients with single joint complaints.1 5 To
the best of our knowledge, however, there are
no studies that evaluate non-pharmacological
multidisciplinary care in individuals with
GOA,5 warranting the development and
evaluation of such a treatment programme.
Therefore, we conceptualised a non-
pharmacological multidisciplinary treatment
programme following a previously described
systematic procedure.6 The intervention was
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ARTICLE SUMMARY

Article focus
- To evaluate the feasibility of a 12-week, non-

pharmacological multidisciplinary intervention in
patients with GOA.

- To evaluate the potential effectiveness of
a 12-week, non-pharmacological multidisci-
plinary intervention in patients with GOA.

Key messages
- To date, no studies are available that evaluate

non-pharmacological multidisciplinary care in
individuals with GOA.

- The intervention evaluated in the present study
appeared both insufficiently feasible and effective
for patients with GOA.

- Several areas in which the therapy programme
could be optimised were highlighted.

Strengths and limitations of this study
- A multiple-baseline single-case design is partic-

ularly successful in demonstrating immediate
effects, whereas we studied changes in health
behaviour.

- Inherent to the design of the study is lower
external validity due to the small number of
included participants.
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based on recommendations for the management of hip
and knee OA7e9 and was tailored to the needs of
patients with multiple joint involvement.1 Due to the
complex nature of multiple joint involvement in OA1e4

and the fact that guidelines for hip and knee
OA recommend multiple non-pharmacological treat-
ment modalities, an intervention was developed by
a multidisciplinary team.8

Before evaluating such an intervention in a rando-
mised clinical trial, a pilot study is recommended10 since
the evaluations are often undermined by problems of
acceptability, compliance, delivery of the intervention,
recruitment and retention, and smaller-than-expected
effect sizes.11 A useful study design for pilot interven-
tions is the multiple-baseline single-case design, as it
allows researchers to test the feasibility of the interven-
tion and to make an assessment of its potential effec-
tiveness with a low number of participants.12 In
a multiple-baseline design, the intervention is intro-
duced to subjects after randomly assigned baseline
periods of different lengths, and an effect is demon-
strated if the measured outcome only changes after the
intervention has been introduced.13

The primary aim of our study was to evaluate the
feasibility of a non-pharmacological multidisciplinary
intervention in patients with GOA. Our secondary
aim was to assess the potential effectiveness of this
intervention on pain and self-efficacy.

METHODS
Participants
Men and women, aged 40 years or older and referred to
the multidisciplinary intervention, were eligible to
participate in the present study if they had been diag-
nosed with GOA, that is, experiencing complaints in
three or more joint groups, having at least two objective
signs that indicate OA in at least two joints and having
limitations in daily functioning (Health Assessment
QuestionnaireeDisability Index Score14 >0.5).15 Indi-
viduals were excluded from participation in the inter-
vention if: (1) they were awaiting joint replacement
surgery, (2) they had already participated unsuccessfully
in a self-management programme for their GOA
complaints, (3) their therapists suspected that they were
having high levels of distress, (4) they did not master the
Dutch language or (5) they were illiterate. Recruitment
and treatment of patients took place at the rheuma-
tology outpatient department at the Maartenskliniek
Woerden (the Netherlands).
The study protocol was reviewed and approved by the

Institutional Review Board of the University Medical
Centre Nijmegen (protocol number 2009/173) and did
not fall within the remit of the Medical Research
Involving Human Subjects Act.

Design
A randomised, concurrent, multiple-baseline single-case
design was applied.13 Participants completed repeated

measurements during a baseline phase (phase A), an
intervention period (phase B, 12 weeks) and a post-
intervention period (phase A9). Phase A acted as
a control and was therefore compared with phases B and
A9. By applying multiple baselines of varying length,
observed effects of the treatment can be distinguished
from effects due to chance,12 16 17 thus increasing
internal validity. The total duration of phases A and A9

was set at 7 weeks for each participant, and consequently,
participants with a longer phase A had a shorter phase
A9. Participants were randomly assigned to a baseline
and postintervention period of 2 and 5 weeks, 2.5 and
4.5 weeks, 3 and 4 weeks, ., or 5 and 2 weeks, respec-
tively, using the WampoldeWorsham method18 to
increase statistical power. During the total study period
of 19 weeks, the participants completed diary measures
twice a week, resulting in a total of 38 measurement
points (14 during phases A and A9 and 24 during phase
B). Each diary measure comprised 14 Visual Analogue
Scales (VAS).

Measurements
Feasibility of the intervention
To evaluate the feasibility of the intervention, we
assessed (1) the number of, and reasons for, dropouts
during the intervention, (2) the adherence to the
intervention (number of no shows), (3) the occurrence
of adverse events related to the intervention, (4) the
participants’ satisfaction with the intervention (straight-
forward question ranging from 0 (totally dissatisfied) to
10 (totally satisfied)) and (5) the participants’ satisfac-
tion with the assessment procedure (straightforward
yes/no questions).

Diary measures
Diary measures comprised 14 VAS (scoring range from
0 to 10). Pain and fatigue were measured by single
straightforward questions. Furthermore, 12 items
derived from validated questionnaires were scored on
a VAS. Kinesiophobia was measured with four VAS.19

Self-efficacy was assessed using two questions from the
Arthritis Self-Efficacy Scale.20 Acceptance of the disease
was measured with two questions from the subscale
Acceptance of the Illness Cognition Questionnaire,21

and illness perceptions were evaluated by two questions
from the Illness Perception Questionnaire.22 To assess
the specific complaints of each participant, we used the
Patient-Specific Complaints Questionnaire.23 The most
important complaint was assessed through the diary
measure. For all scales, a higher score represented
unfavourable outcomes. Pain and self-efficacy were our
main secondary outcome measures.

Preintervention and postintervention measures
At baseline, we collected data on age, sex, level of
education (low (no or primary education), medium
(secondary school and/or preparatory middle-level
vocational education), high (university of applied
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sciences and/or university)) and duration of symptoms.
Prior to the start of the programme, we also assessed
participant’s expectations about its effectiveness on
a scale from 0 to 10 (0 representing ‘No expectations
whatsoever’). Preintervention and postintervention
measures consisted of a set of validated questionnaires.
We measured fatigue with the ‘Subjective Fatigue’
subscale of the Checklist Individual Strength,24 on which
higher scores represent greater fatigue. Self-efficacy was
evaluated with the General Self-Efficacy Scale,25 where
higher scores represent higher levels of self-efficacy.
Acceptance and helplessness were measured using the
Illness Cognitions Questionnaire,26 where higher scores
reflect higher levels of agreement with that generic
illness cognition. As no specific questionnaires are
available to assess the self-reported functional status of
individuals with GOA, we used generic questionnaires
for both the lower and upper extremities, namely the
Lower Extremity Functional Scale27 and the Disability of
Arm, Shoulder and Hand, respectively.28 Higher scores
on the Lower Extremity Functional Scale and Disability
of Arm, Shoulder and Hand represent lower and greater
disability, respectively.

Intervention
The group-based intervention (eight persons per group)
lasted 12 weeks, comprised 10 sessions of approximately
1.5 h per session, and was provided by an occupational
therapist and physical therapist. To ensure group
learning, the treatment programme was decided to be
delivered in a group setting. The intervention aimed to
increase the participants’ knowledge of the disease,
to optimise the participants’ current lifestyle and to
enhance the participants’ self-efficacy in controlling the
disease.
To do so, patients received information on activity

pacing, medication use, physical activity and weight
reduction. Consequently, based on the received infor-
mation, participants set personal goals regarding all
these health areas. By setting these personal goals,
participants transferred the health information into
practical and personally relevant therapy goals. Goal
setting and monitoring were done according to the 5-As
model of behaviour change counselling,29 a generally
accepted method to enhance self-efficacy in healthcare
settings. During each session, after the initial informa-
tion session, the individual goals were monitored and
discussed. To allow for positive feedback regarding the
personal goals, all goals had to be achievable in brief
amounts of time. Some examples of personal therapy
goals were: (1) for the next 3 days, while at work, plan
and perform 15 min of physical activity spread over three
different time points (component Physical Activity); (2)
for the next week, while cleaning the house, alternate
(maximum of 10 min) between vacuum cleaning, other
household chores and rest moments (component
Activity Pacing); (3) for the next week, use your pain
medication (two tablets of paracetamol (500 mg)) four
times a day and monitor your pain during this period

(component Medication Use) and (4) for the next week,
eat at least 3 days two slices of whole wheat bread as
breakfast (component Weight Reduction).
In addition, daily activities (such as walking, sitting,

standing, stair climbing and getting in and out of bed)
were included in the therapeutic activity programme.
Participants received information and practised how to
perform these daily activities without overexerting the
joints and muscles. Participants were instructed and
encouraged to implement these techniques and
methods of performing the activities in their daily
practice.
Finally, participants were familiarised with different

kinds of sports, tailored to the participants’ complaints
to prevent overexertion (ie, tai chi, brisk walking and
therapeutic fitness). An overview of the intervention is
depicted in box 1. Participants were advised to imple-
ment these recommendations in their home situation.

Data analysis
All data were entered into the data entry program
Epidata.30 Ten per cent of the data were entered twice to
establish the quality of data entry. Missing data were
described.
Diary data were analysed using the 2-SD band

method17 (visual inspection) and randomisation
tests.31 The 2-SD band was calculated from the baseline
data and graphed from the baseline phase through the
intervention phase. If two or more successive data
points in the intervention or postintervention phase
fell outside the bandwidth of 2 SDs, the result was
considered significant.17 As serial dependencedthe
extent to which scores at one point in a series are
predictive of scores at another point in the same data
setdcan bias the visual inspection,17 we checked our
data in each phase for serial dependence using the lag-
1 method.12 If data were found to be significantly
correlated, we transformed the data using a moving-
average transformation, in which the preceding and
succeeding measurements were taken into account.12 16

In addition, randomisation tests for multiple-baseline
single-case designs were carried out. We expected
phases B and A9 to be superior to phase A in terms of
our health outcome assessment. Therefore, we tested
the null hypothesisdthat there would be no differen-
tial effect for any of the measurement timesd
using a randomisation test of the differences in the
means between the preintervention phase and the
intervention or postintervention phase.17 A p value of
<0.05 was considered statistically significant. For the
pre-measurements and post-measurements, we consid-
ered change scores of 20% on validated questionnaires
as clinically relevant.32 We used Stata/IC 10.1 for
Windows for the descriptive and visual analysis of the
data and R version 2.14.1 for the randomisation tests.31

RESULTS
Nine people were screened to participate in the
study; two patients were excluded as they did not

Hoogeboom TJ, Kwakkenbos L, Rietveld L, et al. BMJ Open 2012;2:e001161. doi:10.1136/bmjopen-2012-001161 3

Non-pharmacological care in generalised osteoarthritis

 on M
arch 9, 2022 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-001161 on 19 July 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/


report functional disabilities (Health Assessment Ques-
tionnaireeDisability Index Score <0.5) and two patients
who were eligible were unable to attend the programme.
Eventually, five participants gave written informed
consent to participate in the study. One patient dropped
out of the study within 2 weeks after the start of the

study, reporting that filling out the questionnaires was
too demanding for her on an emotional level. However,
she did continue with the multidisciplinary intervention.
The four remaining participants completed all 38 diary
measures, resulting in 2128 completed items. Six items
(0.3%) were missing. Data entry errors were negligible

Box 1 Pat-plot of the multidisciplinary intervention

Table 1 Characteristics of the study participants

Participant Sex
Age
(years) Education

No. of painful joint
groups (0e11)

Baseline assignment
(measurements)

1 F 76 Low 8 4
2 F 68 Medium 3 5
3 M 59 Low 11 7
4 F 56 High 5 6
5* F 51 High e 6

*Dropped out.
F, female; M, male.
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(<0.1%). Table 1 presents the characteristics of the
participants.

Feasibility of the intervention
Prior to the intervention, participants’ expectations
regarding the effectiveness of the intervention ranged
from 5 to 7 (median¼7). Participant 3 missed three of
the 10 sessions; participants 2 and 4 missed one session.
Participant 1 reported an increase in pain levels, which
she ascribed to the intervention. Satisfaction with the
intervention was assigned a score of 8 points out of 10 by
participants 1, 2 and 4, and 7 points out of 10 by
participant 3. Perceived therapy effects were assigned
a score of 7, 3, 5, and 7 out of 10 by participants 1, 2, 3
and 4, respectively. All participants believed that the
questionnaires used in this study properly evaluated
their most important issues. The remarks most
frequently made by participants regarding the interven-
tion were: (1) there were too many sessions and these
were too short/brief, (2) too much verbal information,
(3) too much time between two sessions, (4) too little

information on acceptance of the disease and (5) too
little individualisation in the exercise sessions, and in
setting and monitoring therapy goals.

Diary measures
Our primary effectiveness outcome measures were pain
and self-efficacy. In the pain data, the intervention phase
of participant 3 showed serial dependence and that of
participants 1 and 4 showed large fluctuations. Thus, we
transformed these data prior to completion of visual data
analysis. The 2-SD band method showed that partici-
pants 1, 2 and 4 each experienced significant deterio-
ration in their pain scores between baseline,
intervention and postintervention phases. Participant 3
demonstrated significant improvement during the
intervention phase (figure 1), though this did not persist
during the postintervention phase. For all four partici-
pants, randomisation tests demonstrated no significant
changes in pain between the preintervention phase and
the intervention/postintervention phase (p¼0.93).
Serial dependence was found in the self-efficacy data of
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Figure 1 Diary measures for pain with 2-SD horizontal band graph for baseline (phase A), intervention (phase B) and
postintervention (phase A9) phases. Scores on the pain Visual Analogue Scale range from 0 to 10; higher scores indicate higher
levels of pain.
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participant 4, and these data were transformed prior to
the analyses. The 2-SD band method demonstrated that
participant 4 experienced significantly higher levels
of self-efficacy in both the intervention and post-
intervention phase compared with the baseline phase.
No differences were found for participants 1, 2 and 3
(figure 2). Randomisation testing demonstrated no
statistically significant difference between the phase
prior to the intervention and the phases during and after
the intervention (p¼0.85). Outcomes of the random-
isation tests for our secondary effectiveness outcome
measures were: fatigue (p¼0.79), patient-specific
complaints (p¼0.64), kinesiophobia (p¼0.02), illness
cognitions (p¼0.69) and illness perception (p¼0.60).

Pre-measurements and post-measurements
Table 2 depicts the clinically relevant changes from
baseline for each of the four participants. None of the
participants reported improvement in self-efficacy.
Participant 1 experienced clinically relevant deteriora-
tion in self-efficacy, upper body function and kinesi-
ophobia. Participant 4 reported improvements in fatigue

levels, upper body function, kinesiophobia and accep-
tance. Both participants 2 and 3 remained stable.

DISCUSSION
Our data suggest that the tailored, 12-week, non-phar-
macological multidisciplinary intervention for patients
with GOA was feasible in terms of adverse events,
number of dropouts and participation rate. On the
other hand, the participants raised several critical points
concerning the structure, content and perceived bene-
fits of the intervention. The latter was confirmed by
visual inspection of the data and randomisation testing,
as the intervention did not demonstrate clear-cut effects
on health-related factors. Therefore, we believe that the
content and structure of the current intervention does
not warrant further evaluation in a randomised clinical
trial.
In view of the participants’ remarks, we believe that the

intervention should be more individually tailored. One
of the remarks was that the therapeutic movement
programme was not sufficiently individualised to address
the participants’ health problems. In a future non-
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Figure 2 Diary measures for self-efficacy with 2-SD horizontal band graph for baseline (phase A), intervention (phase B) and
postintervention (phase A9) phases. Scores on the pain Visual Analogue Scale range from 0 to 10; higher scores indicating lower
levels of self-efficacy.

6 Hoogeboom TJ, Kwakkenbos L, Rietveld L, et al. BMJ Open 2012;2:e001161. doi:10.1136/bmjopen-2012-001161

Non-pharmacological care in generalised osteoarthritis

 on M
arch 9, 2022 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-001161 on 19 July 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/


pharmacological multidisciplinary intervention, it might
be of value to incorporate the results of the Patient-
Specific Complaints instrument23 in the therapeutic
activity programme. Moreover, it was suggested that
setting and achieving goals should be monitored more
closely. To do so, participants should draw up action
plans by completing goal setting forms to formulate
short-term goals, while being aware of potential limiting
factors. In this way, personal goals could be monitored,
discussed and adjusted, which in turn might increase
the involvement and self-efficacy of the participants.17

Finally, participants had relatively low treatment expec-
tations regarding the intervention (highest score was
7 out of 10), implying that participants might have
lacked an active role prior to the start of intervention.
Motivation is considered one of the most important
factors for the success of a self-management
programme.33 34 Therefore, to increase the effectiveness
of a non-pharmacological multidisciplinary intervention
in patients with GOA, attention should be paid to
participants’ motivation prior to inclusion. Furthermore,
therapists could be trained in motivating and
goal setting techniques, for example, motivational
interviewing.
Several limitations should be taken into account when

interpreting our data. First, we used a concurrent
multiple-baseline single-case design to evaluate the
intervention’s potential effectiveness. This design is
particularly successful in demonstrating immediate
effects.35 Since our intervention aimed to improve self-
management in individuals with OA, which is often
considered challenging and time-consuming,9 our
choice of study design might not be optimal, given the
short evaluation period and the considerable length of
the treatment programme. A second limitation was that
all participants were in the same therapy group, possibly
resulting in a negative group effect compromising any
therapy effects. On the other hand, the traditional
approach to multiple-baseline studies is for all partici-
pants to undergo treatment simultaneously.13 This
strategy is recommended as it improves internal validity,
particularly in terms of history effects.36 A third limita-
tion, inherent to the design of the study, is that the study
has lower external validity than randomised clinical
trials, for which participants are usually selected to form
a generalisable sample.37 A fourth limitation of this study
was its inability to test the feasibility of study logistics for
a randomised clinical trial (eg, recruitment rate,
dropout rate and issues concerning randomisation).38

A final limitation was that we selected patients based on
their medical diagnosis and functional status rather than
on their scores on our main secondary outcomes (ie,
pain and/or self-efficacy). Future studies should include
clinically relevant thresholds for their outcome measures
in the inclusion and exclusion criteria.
As far as we know, we are the first to study a multidis-

ciplinary intervention to improve self-management in
people with GOA. Due to differences in studyT
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populations, our results cannot be compared with those
of another study into the effect of a non-pharmacolog-
ical multidisciplinary intervention in patients with GOA
after major joint replacement surgery.39 It is remarkable
that so little research is available given the relatively high
prevalence of individuals with established OA with
multiple joint involvement and its association with
compromised health status.1 2

Some consider single-case experimental designs as
viable alternatives to large-scale randomised clinical
trials,40 41 whereas others state the opposite.37 42 While
using this design, we faced several (practical) constraints
that potential users should be aware of. As yet, there is
a plethora of analytical techniques for single-case data,31

with little or no consensus on the optimal way to analyse
the data. In our study, we demonstrated a significant
effect of our intervention on kinesiophobia using
a randomisation test, whereas visual inspection showed
only clear effects in one participant. Another practical
consideration is that the design requires a substantial
contribution from the participants. In the present study,
one of the participants dropped out as she experienced
additional psychological burden due to recurring ques-
tionnaires. It remains to be elucidated whether frequent
assessment of health status as in the current study
negatively, or perhaps positively, influences health
outcomes. In our opinion, the multiple-baseline single-
case study is a useful and valid alternative to the rando-
mised pilot study, as it gives insight into the feasibility of
the intervention and allows to evaluate the interven-
tion’s potential effectiveness, allowing one to tailor the
content and context of the intervention prior to
conducting a randomised clinical trial. However, single-
case studies should only be considered an alternative to
a full-sized randomised clinical trial in rare diseases or in
situations where a randomised clinical trial is unfeasible
or unethical because of the designs’ limitations,
including low external validity of the findings and the
inability to correct for confounders (such as medication
use, age, disease duration).
An interesting finding was the marked variability in

VAS scores within participants on specific outcomes. For
example, three participants reported fluctuations in
pain scores of more than 4 points within a period of half
a week (ie, between two measurement points). Fluctua-
tions in pain between two measurement points ranged
from 0 to 7 points, frequently exceeding the thresholds
for clinically relevant differences.43 Such fluctuations
indicate that pain in OA is far less stable than often
believed and should perhaps be assessed far more
frequently. As such variations are also likely to occur in
randomised clinical trials, researchers should consider
assessing postintervention health outcomes at repeated
time points. These outcomes could then be averaged to
obtain a more stable postintervention point estimate.
In conclusion, health providers and researchers

should be aware of the lack of studies on the effective-
ness of non-pharmacological and/or multidisciplinary

interventions for patients with GOA. In our study,
although we systematically conceptualised our interven-
tion according to the latest evidence7e9 and in collabo-
ration with several healthcare providers, both feasibility
and effectiveness of the care programme are doubtful.
Therefore, the therapy programme as described in this
paper does not warrant evaluation in a large randomised
clinical trial. Since the data obtained in this multiple-
baseline study have highlighted several ways in which the
therapy programme could be optimised/improved,
these changes should be implemented prior to
conducting an RCT to further examine the interven-
tions’ effectiveness.
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23. Beurskens AJ, de Vet HC, Köke AJ, et al. A patient-specific approach
for measuring functional status in low back pain. J Manipulative
Physiol Ther 1999;22:144e8.
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