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Design Issues and Priorities in Team and
Nonpharmacological Arthritis Care Research
MAURA DALY IVERSEN and INGEMAR F. PETERSSON
ABSTRACT. Nonpharmacologic and team care research present unique design challenges. Nonpharmacologic care

by nature is multifaceted and complex. Rarely do patients receive an intervention in isolation. The
delivery of a single or group of interventions can be provided by one provider but is frequently provid-
ed by teams. Therefore, it is imperative that clinical researchers design studies that evaluate single and
multimodal interventions as well as studies that best reproduce the team model of service delivery to
accurately examine interventions. While it is well accepted that the research question drives the design,
it is imperative to recognize that certain aspects of nonpharmacologic and team care restrict the imple-
mentation or effectiveness of specific design components. For example, as patients are required to
actively engage in lifestyle changes, double-blinding cannot be employed. In addition, there is no
accepted operational definition of team care in arthritis. It is important to keep in mind the characteris-
tics of these interventions in the selection of a research design and develop strategies to best examine
these interventions. Combining aspects of randomized controlled trials with qualitative methods is one
technique to enrich data collected on these interventions. Certain features of pharmacovigilance studies
may also serve as an alternative model. The use of national or regional registries for longterm clinical
followup as seen in orthopedic surgery may prove to be applicable in the design of studies for evalua-
tion of team care. Our article will discuss issues related to the design and synthesis of arthritis care
research, and the role of patients in the design of clinical trials; describe collaborative international
activities furthering team and nonpharmacological arthritis care research; and identify research activi-
ties that may influence future practice and the health of people with arthritis. (J Rheumatol
2006;33:1904–7)
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Nonpharmacologic and team interventions in arthritis are
complex and multifaceted. This area of research has prolifer-
ated over the past 30 years1,2. Studies include evaluations of
behavioral strategies, exercise, peer and nutritional coun-
selling, and therapeutic modalities such as ultrasound transcu-
taneous electrical nerve stimulation and acupuncture. In such
studies, a team versus individual approach to care delivery is
often used. Therefore, it is imperative that clinical researchers
design studies that evaluate single and multimodal interven-
tions as well as studies that best reproduce the team model of

service delivery versus a single-provider model in order to
accurately examine interventions3.

Pharmacovigilance studies in clinical practice have proven
to be relevant when new treatments are implemented in daily
practice4, providing valuable experience. These studies add a
number of features not identified in regular preregistration
clinical trials. The use of national or regional registries for
longterm clinical followup, as seen in orthopedic surgery, may
prove to be applicable in the design of studies for evaluation
of team care5. Data gathered in national or regional registers
can contribute significantly to measuring outcome6-8.

The complex features of nonpharmacologic and team inter-
ventions present unique study design considerations. What
makes systematic evaluation of these interventions unique? To
address this question, we focus on components of study
designs, specific types of studies, and how data are aggregat-
ed through systematic reviews and evidence-based clinical
practice guidelines. We also introduce the emerging role of
patients in the design of clinical trials. Finally, we present con-
tinuing questions and concerns that can be addressed through
international collaborative research. Summary information
from 2 international conferences on nonpharmacologic team
care in arthritis, CARE II9 and CARE III10, appears in this
report.

The randomized controlled trial (RCT) is recognized as the
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gold standard in the evaluation of interventions11,12. However,
certain components of this study design are difficult to imple-
ment or may not be as effective in examining the influence of
nonpharmacologic and team care3,9,12. A primary advantage
of the RCT is randomization, a procedure used specifically to
minimize selection bias by minimizing the presence of chance
variation between those allocated to the intervention and those
allocated to the control group13. For randomization to be
effective in reducing volunteer subject bias, the risk of
dropouts must be minimized. Unfortunately, among patients
who enroll in nonpharmacologic intervention studies such as
exercise trials, the risk of dropping out may be increased.
These individuals often agree to participate with the expecta-
tion that they will receive the intervention and are ready to
undertake an intervention that may require lifestyle changes. If
they are subsequently randomized to the control group, they
may be more likely to drop out of the trial because their
expectations are not met. For example, the literature on non-
pharmacologic interventions for patients with fibromyalgia
indicates dropout rates in the range of 25% and 50%14 com-
pared to placebo controlled drug trials15. For studies examin-
ing the effects of chronic diseases such as arthritis, where the
patient is not expected to be “cured” by the end of phase 1,
implementing a crossover design may help reduce the dropout
rate13. Another approach is to employ an intention-to-treat
analysis13.

In clinical studies, another major issue is sampling bias.
Nonpharmacologic and team care interventions often rely on
convenience samples. Therefore, subjects may not be repre-
sentative of the population of patients with arthritis. Another
challenge is the development of a true control condition that
will not produce beneficial effects. For example, exercise tri-
als often use a comparison group, where the nonintervention
group receives some form of treatment that is expected to cre-
ate a minimal effect on the outcomes under study. The gener-
al trend is to provide this “standard” intervention to both
groups and then examine the “added effect” of the “test” inter-
vention in the true intervention group. The concern with this
approach, while practical, is two-fold. First, the comparison
intervention may provide benefits that are unmeasured by the
study design, diluting the measurable differences between
groups. Second, the effects of the combined intervention may
be multiplicative rather than additive, so interpretation of the
results of the “test” intervention is difficult.

Blinding, a design technique, is used to reduce the poten-
tial for observation bias, particularly in studies where the out-
comes are subjective endpoints13. When blinding is
employed, the investigator, the patient, or both (double blind-
ing) are unaware of the treatment allocation. Since many non-
pharmacologic interventions require active participation of
the patient, such as exercising 3 times per week, it is impossi-
ble for the patient to be blinded to group allocation.

Sample size considerations are also a concern in studies of
nonpharmacologic care. Many trials of nonpharmacologic

care include complex interventions that are resource- and
time-intensive. As a result, budget and resource constraints
often limit the number of individuals who can feasibly be
enrolled in the trial, which directly affects the power of the
study to detect differences. In cases of rare disease, where the
base population is small, an alternative is the single-subject
experimental design. SSED differ from case studies. Case
studies are subjective descriptions of disease course, whereas
SSED include comparison when a control group is not avail-
able. This design includes baseline measurements (i.e., multi-
ple) before initiation of treatment to establish the stability of
measures and the natural fluctuations in health status. This
design allows examination of short-term and longterm impli-
cations of intervention in multiple followup assessments13.

Measurement constructs in nonpharmacologic and team
care are also distinct. Many constructs in nonpharmacologic
team care, although clearly defined and validated, have limit-
ed normative data, measures of responsiveness, and data to
identify minimal clinically important differences16. Outcome
measures in this arena may be assessed at the impairment,
function, and disability level. Therefore, it is imperative to
consider the goals of the intervention and recognize the level
of measurement that is most appropriate for the goals. Recent
work by the World Health Organization details the
International Classification of Functioning17, which provides
a valuable taxonomy for specifying outcomes in rehabilitation
and nonpharmacologic intervention studies. Stucki and col-
leagues applied this taxonomy to help researchers and clini-
cians understand and conceptualize functioning, disability,
and health in rheumatoid arthritis18. Another accepted and
well implemented taxonomy in nonpharmacologic care is
modification of the Nagi model19.

The success of any intervention relies on patient adher-
ence. Adherence is a complex variable that may be modeled as
an outcome or intermediary variable. Research provides little
guidance on a minimum standard or threshold for defining
adherence to an exercise intervention. While many studies
exist on exercise interventions, there are also many ways to
operationally define this variable, which makes aggregation of
clinical trials of exercise interventions difficult.

Another major issue is the lack of an accepted operational
definition of team care3. Many factors influence team care,
including but not limited to: society, culture, medical system
infrastructure, service delivery model, and mode of delivery
(telemedicine vs traditional care)10. The organizational struc-
ture of the team varies greatly from hospital to hospital and
across the globe. As a result, the composition, roles, and
process of communication of care teams may vary. Also note-
worthy is the role of communication in clinical care, be it per-
suasion, education, sharing, or enhancing adherence. At times
the role of health providers is to persuade a patient to select a
certain treatment option; at other times education is provided
to assist with self-management. Health providers also share
their beliefs, attitudes, and expectations as well as preferences
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for care, either consciously or unconsciously, when discussing
treatments with a patient.

A recent report by the Medical Research Council Health
Services and Public Research Board15 provides a framework
for development and evaluation of RCT for complex inter-
ventions. The framework emphasizes blending qualitative and
quantitative techniques to evaluate complex medical interven-
tions; moreover, specific stages in the design process are
detailed to help researchers to address relevant design issues.
The Southampton Integrated Care Project20 is an example of
blending these 2 categories of study designs: Patients were
interviewed at the completion of the study to obtain explicit
provider and patient perspectives on care delivery and per-
ceptions of disease. These interviews added richness and
depth to quantitative data ascertained from the trial.

Variability in the selection of measures, use of operational
definitions, and delivery of interventions creates issues when
researchers try to aggregate published data using systematic
reviews and evidence-based clinical practice guidelines
(EBCPG). Often, nonpharmacologic interventions receive
low quality rating scores as they cannot implement standard
methods of study design that enhance rigor, such as double-
blinding21.

EBCPG combine evidence and expert and stakeholder
opinion on clinical practice. Use of this approach is rapidly
growing in rehabilitation. However, many design issues
remain: Is there enough evidence? Which studies should be
included? Why? What types of interventions should be exam-
ined? How should interventions be grouped? Which outcomes
should be included? What is the most effective way to imple-
ment practice guidelines? What is the “shelf-life” of EBCPG?

To address this last question, Shekelle, et al assessed the
current validity of 17 clinical practice guidelines22. Only 7
met study inclusion criteria for review. Using a time-to-event
curve, they concluded that the life of a guideline is 3 years.

EBCPG are based more often on RCT than on other study
designs, which strongly influences the kind and content of
guidelines we find in common databases23,24. Further, appro-
priate study designs and well founded guidelines are of prac-
tical use only if they are implemented in daily clinical
practice.

Investigators and funders have recently met to discuss the
role patients should play in planning research. Proponents of
patient participation remind researchers that patients live with
arthritis 24 hours a day, and they know what hurts, what
works, and which issues need to be examined by research.
Patients can help identify, define, and prioritize issues. They
need to be involved from the outset to help set the research
agenda.

One example of active engagement of patients in setting
research agendas and resolving design issues is the 2002
Osteoarthritis Consensus Conference held in Toronto, Canada.
This conference included researchers, clinicians, government,
funders, and patients. The list of issues and questions that was

generated from this conference was distilled and given to 4
consumers.

Patients can also inform researchers of issues related to
study implementation, such as: deciding on how studies
should be conducted to enhance patient participation; how the
questions are asked; and strategies to make implementation
more practical and applicable. The Swedish Rheumatism
Association and the Arthritis Rheumatism Council, UK, have
benefited from the patient perspective in research design and
promoted research that patients endorse by having members
prioritize areas of research to receive grant support. Patients
also take a more active part in outcomes research development
in rheumatic diseases in the OMERACT process25.

Opponents to patient involvement in the development of
research studies are concerned that patients who participate in
discussions may not be representative of the study population.
Moreover, it is not clear how to best inform patients about the
various study designs and their purpose; there is also the ques-
tion of the logistics of working and interacting with patient
organizations.

In sum, the research question determines the design of an
investigation; however, since this approach may fail to capture
unique attributes of nonpharmacologic and team care inter-
ventions, alternative design approaches should be considered.
A combination of design approaches may better illuminate
effective patient outcomes. Qualitative approaches may enrich
understanding of the process of interaction and the roles of
team members, including the patient, and help identify which
patients benefit. Careful documentation of the structure,
process, and outcomes of team care are needed to examine
effectiveness.

Data from team care interventions in local, regional, and
national registers need to be gathered for research and bench-
marking. These are large databases that may help overcome
issues of small sample size and underpowered studies.
International collaborations will allow comparison of alterna-
tive models of care internationally and in different settings,
and help promote the evolving role of patients in study design.
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