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Abstract

Objectives: This scoping review evaluates two decades of methodological advances made by ‘‘whole systems
research’ (WSR) pioneers in the fields of traditional, complementary, and integrative medicine (TCIM). Rooted
in critiques of the classical randomized controlled trial (RCT)’s suitability for evaluating holistic, complex
TCIM interventions, WSR centralizes the principle of ‘‘model validity,”” representing a ‘‘fit”” between research
design and therapeutic paradigm.

Design: In consultation with field experts, 41 clinical research exemplars were selected for review from
across 13 TCIM disciplines, with the aim of mapping the range and methodological characteristics of WSR
studies. Using an analytic charting approach, these studies’ primary and secondary features are characterized
with reference to three focal areas: research method, intervention design, and outcome assessment.

Results: The reviewed WSR exemplars investigate a wide range of multimodal and multicomponent TCIM
interventions, typified by wellness-geared, multitarget, and multimorbid therapeutic aims. Most studies include
a behavioral focus, at times in multidisciplinary or team-based contexts. Treatments are variously individual-
ized, often with reference to ‘““‘dual” (biomedical and paradigm-specific) diagnoses. Prospective and retro-
spective study designs substantially reflect established biomedical research methods. Pragmatic, randomized,
open label comparative effectiveness designs with ‘‘usual care”” comparators are most widely used, at times
with factorial treatment arms. Only two studies adopt a double-blind, placebo-controlled RCT format. Some
cohort-based controlled trials engage nonrandomized allocation strategies (e.g., matched controls, preference-
based assignment, and minimization); other key designs include single-cohort pre—post studies, modified n-of-1
series, case series, case report, and ethnography. Mixed methods designs (i.e., qualitative research and eco-
nomic evaluations) are evident in about one-third of exemplars. Primary and secondary outcomes are pre-
dominantly assessed, at multiple intervals, through patient-reported measures for symptom severity, quality of
life/wellness, and/or treatment satisfaction; some studies concurrently evaluate objective outcomes.

Conclusions: Aligned with trends emphasizing “‘fit-for-purpose’” research designs to study the ‘‘real-world”
effectiveness of complex, personalized clinical interventions, WSR has emerged as a maturing scholarly dis-
cipline. The field is distinguished by its patient-centered salutogenic focus and engagement with nonbiomedical
diagnostic and treatment frameworks. The rigorous pursuit of model validity may be further advanced by
emphasizing complex analytic models, paradigm-specific outcome assessment, inter-rater reliability, and eth-
nographically informed designs. Policy makers and funders seeking to support best practices in TCIM research
may refer to this review as a key resource.
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Introduction

HE ADOPTION OF ‘‘fit-for-purpose” clinical research

designs has emerged in recent decades as a significant
trend in health care. Policy makers increasingly formulate
system-wide decisions informed by the combined results
of “pragmatic” controlled trials, which rigorously investigate
the real-world effectiveness of health care interventions
(compared to their idealized “‘explanatory” efficacy).' More
funders now commit to reducing health care costs by under-
writing studies of complex interventions focused on preventive
multidisciplinary care.” Researchers, in turn, widely augment
measurements of objective biomarkers by evaluating patient-
reported outcomes directly meaningful to those suffering ill
health.® Finally, patients continue to demand evidence-
informed care that reflects their values and priorities.*

Few would argue that the double-blind, placebo-controlled
randomized controlled trial (RCT) continues to occupy pride
of position at the top of evidence based medicine (EBM)’s
methodological hierarchy of clinical trial designs. That said,
researchers from multiple fields—including traditional,
complementary, and integrative medicine (TCIM)—have
critiqued the RCT’s limitations and its disproportionate evi-
dentiary dominance. The present work, a scoping review,
represents a first retrospective analysis of almost two decades
of research design advances made by scholars committed to
rigorous, holistic clinical research designs that accurately
represent the unique paradigmatic features of TCIM “‘whole
systems” interventions.

Background

In 2003, Ritenbaugh et al.—researchers in the TCIM
field—published a seminal article proposing a new branch of
scientific inquiry, which they termed ‘‘whole systems re-
search” (WSR).” WSR pioneers proposed to innovate clinical
research designs to address the theoretical-methodological
dissonance that may arise in using classical RCT designs—
revered as the ‘“‘gold standard” in biomedical research—to
appropriately study TCIM care. TCIM “whole systems”
paradigms (e.g., Chinese medicine and naturopathic medi-
cine), they argued, exemplify several central features (de-
tailed below) that distinguish them from conventional
biomedicine. At the heart of WSR is the model validity
principle, defined here as the ““fit”” between a study’s design
and the conceptual and clinical features of the studied inter-
vention’s underlying or originating paradigm.® WSR advo-
cates envisioned the pursuit of model validity as a way to
rigorously supplement (and reprioritize) existing approaches
to achieving external and internal validity in clinical research.

The dominant RCT design, as critics had observed over the
two decades prior,”” seeks to study singular, isolated thera-
peutic components to ‘‘determine the single best treatment for
all patients.”> TCIM treatments, however, are typically com-
plex (involving multiple synergistic treatment modalities or
components) and individually tailored to the specific patient.®
Classical RCTs were purpose developed to assess the causal

effects of pharmaceutic treatments on particular physiologic
pathways, under double-blinded, placebo-controlled condi-
tions.'>!! However, many TCIM interventions are behavior-
ally focused (with a “‘salutogenic’ emphasis on lifestyle and
disease prevention), rendering clinician and participant blind-
ing difficult. Constructing credible, inert placebo controls for
many TCIM treatments (e.g., acupuncture, chiropractic, and
massage) had moreover proved notoriously challenging.” Fi-
nally, scholars working in the relatively-marginal TCIM field
have characterized the high cost of conducting classical RCTs
as a prohibitive barrier to research feasibility.'

WSR proponents in the TCIM field were certainly not
alone in advocating for revisions to methodological con-
ventions in clinical research; investigators in some bio-
medical fields (e.g., psychotherapy, surgery, and dietetics)
had at the time articulated parallel concerns around the
RCT’s universal applicability.®'* However, WSR propo-
nents additionally pointed to a unique set of research chal-
lenges arising from paradigmatic features of TCIM ‘“whole
systems,”” in relation to which these differ substantively
from conventional biomedical approaches.>®

As detailed in Table 1, many whole TCIM systems rely on
conceptual models and diagnostic approaches distinct from or
in addition to biomedical science. Alongside an integrated
(““whole person’’) assessment of a patient’s physical, mental,
emotional, and psychosocial well-being, many TCIM occu-
pations foundationally attend to patient P eferences, priori-
ties, and values in their treatment designs.” 14 Classical RCTs
engage objective measures at discrete endpoints to evaluate
predetermined primary treatment outcomes related to a nar-
rowly defined disease or dysfunction.'>!® Conversely, TCIM
providers—whose interventions are often multitarget or
multimorbid in their aims—typically rely on subjective as-
sessment modes to track progressive (and often long term)
improvements in patient well-being alongside a range of
inter-relating symptoms.'>'® Finally, while RCTs classically
evaluate an intervention’s effects before it is being deployed
in mainstream care, TCIM therapies are often in widespread
usage before being formally trialed.'’

For those advocating a WSR approach, the evaluation of
singular, standardized TCIM modalities within classical
RCT frameworks did not suffice as a means by which to
evaluate these therapies’ effects. Rather, they insisted that
model validity must be sought.® Mirroring a growing chorus
of biomedical researchers, WSR advocates heralded the
ascent of ‘““pragmatic’” RCT designs which—they noted—
might rigorously compare the real-world effectiveness of
complex individualized interventions with ‘‘usual’” bio-
medical care, with reference to diverse rather than homo-
genous populations.®'®*2° They called for engagement with
modified RCT designs (e.g., patient preference, factorial and
n-of-1 trials; matched or waiting list controls)G’19 and re-
commended adoption of more efficient and equally-rigorous
design-adaptive allocation alternatives to randomization
(e.g., minimization).”’ Advocating for mixed methods
study designs, they argued that qualitative methods could
not only ““assist in the development of appropriate outcome
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WHOLE SYSTEMS RESEARCH SCOPING REVIEW

measures’’ before a clinical trial but also gather ‘“‘unique
physical and psychosocial context” within it and subse-
quently help to “explain the trial results.”*?

Going further, WSR proponents argued that diverse research
modes—prospective and retrospective; experimental, quasi-
experimental, and observational; qualitative and quantitative;
and holistic and reductive—be equally valued for their distinct
contributions and rigorously applied as contextually appro-
priate.®** Asserting that EBM’s “prescriptive evidence hier-
archies of research methods” should be supplanted,”® TCIM
scholars variously conce})tualized evidentiar%/ frameworks
(e.g., “evidence matrix,”” " “‘evidence house,”2 and ““‘circular
model”"®) in which a range of research designs might syn-
thetically contribute to assessing a particular intervention’s
efficacy, effectiveness, and other contextual dimensions.

Taking on model validity with respect to intervention se-
lection and design, WSR advocates favored the evaluation of
“whole systems, or ‘bundles’ of therapies” rather than
“single...modalities” alone.® They envisioned studies in
which patients would undergo “‘double classification” using
biomedical diagnostics, as well as diagnosis from within the
relevant TCIM paradigm, and receive care that was individ-
ualized on this basis.® Research teams, they advised, should
include insiders from within the paradigms in which the in-
terventions originated”®?’; and study recruitment strategies
should address persons with complex, multifactorial health
conditions,?® as well as patient treatment preferences.'*

WSR leaders equally envisioned study outcome assessment
in relation to the model validity principle.® At a time when
validated, patient-reported outcome measures (PROMs) were
just beginning to be widely used in conventional research,
WSR proponents characterized subjective and paradigm-
adherent quantitative outcome measures' > as key evaluative
tools, alongside qualitative methods.”? Measurables, they
proposed, should be multiple (addressing the therapeutic
techniques applied, patient—practitioner relationship, and range
of health/wellness impacts'>*) and at more frequent intervals
and over a longer period than in conventional trials.'®* “In-
novative statistical methodology”®—including *“participant-
centered”” approaches*®—would be needed to synthesize the
voluminous data generated.® They called for ““‘complex con-
ceptual models”'® to evaluate a whole system’s combined
effects “over and above its components”® and variously pro-
posed methodological engagement with network science,
complexity science and nonlinear dynamical systems,?*"~*
action research,”'® and program theory'® to this end.

Since 2003, the dominant landscape of clinical research
has transformed significantly. Although the classical RCT
continues to be prioritized in EBM’s evidentiary hierarchy,
pragmatically designed comparative effectiveness studies
and ‘“‘fit-for-purpose’ research designsl have become more
widely accepted as important clinical and policy-making
resources.”® Usage of PROMS, clinical trial guidelines, and
quality assessment tools has become more widespread; and,
“following considerable development in the field,” the
Medical Research Council’s framework for trialing complex
interventions will once again be renewed in 2019.” Within
the TCIM world, WSR principles have been increasingly
taken up,*-'~> although more conventional research de-
signs still predominate.”® To date, however, no compre-
hensive retrospective analysis of WSR advances has been
undertaken; that is thus the present work’s aim.

S§25

Methods

This article is a scoping review of the methodological
features of WSR studies, with reference to the model validity
principle. Scoping reviews ‘‘map the literature on a particular
topic or research area and provide an opportunity to identify
key concepts; gaps in the research; and types and sources of
evidence to inform practice, policymaking, and research.”>’
Scoping reviews ‘‘differ from systematic reviews as authors
do not typically assess the quality of””>® nor “seek to ‘syn-
thesize’ evidence or to aggregate findings from different
studies.”* They also diverge from “narrative or literature
reviews in that the scoping process requires analytical rein-
terpretation of the literature.””® “Not linear but iterative” in
character, scoping reviews primarily take a qualitative ana-
Iytic approach, supported by numerical representation of the
“extent, nature, and distribution” of key ﬁndings.59

The present review adopts Arksey and O’Malley’s six-
step scoping study framework, involving: (1) research
question identification; (2) study identification; (3) study
selection; (4) data charting; (5) result collation, summary,
and reporting; and (6) (optional) consultation with area
experts to validate findings.>

Research question identification

The primary question driving this review is twofold, in-
terrogating: (1) the range and characteristics of WSR clin-
ical studies and (2) the ways in which these studies engage
the model validity principle.

Study identification

WSR-type studies have been undertaken in multiple health
care paradigms, and the methodological terminology used
across them varies. Thus, a broad initial keyword-based lit-
erature search (e.g., ““‘whole systems research,” ‘“‘complex,”
“individualized,” ‘‘complementary medicine,” and ‘‘model
validity””) helped to locate many relevant methodological
publications, but proved insufficient to identify a represen-
tative set of clinical WSR exemplars. A group of field experts
(listed in the study acknowledgments) was therefore as-
sembled by one coauthor (J.W.) to share WSR exemplar
citations. In addition to reviewing the relevant historical lit-
eratures, the primary review author (N.I.) reviewed each of
these recommended studies and scrutinized their reference
lists for additional candidate exemplars. The other coauthors
(JR. and C.E.), as WSR field experts, further supplemented
this initial list. As the review process progressed, study
identification through additional literature searches continued
iteratively with study selection and data charting (below).

Study selection

To be eligible for inclusion, studies were required to di-
rectly report clinical outcomes with respect to an interven-
tion based in a defined therapeutic whole system marked by a
conceptual and/or diagnostic model distinct from conven-
tional biomedical care. Studies adopting complex, individu-
alized, salutogenic, and/or multimorbid/multitarget modes
of care were prioritized. Only peer-reviewed studies (with
one or more associated publications) were included; and
all demonstrated a strong emphasis on model validity in at
least one of the following: adopted research method(s),
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intervention selection or design, and outcome assessment.
Studies were not required to refer directly to the model va-
lidity principle nor to use WSR terminology. Pilot/feasibility
designs were included; unfulfilled study protocols were not.
No attempt was made to exhaustively assemble all published
studies meeting study inclusion criteria; rather, the emphasis
was on assembling a diverse subset of such studies.

Addressing a long-standing debate in the WSR field,
the multicomponent, stand-alone disciplines of yoga therapy
and r’ai chi were defined as distinct whole systems, despite
their respective historical and conceptual connections to
the Ayurvedic and Chinese medicine systems. Studies from
midwifery (a discipline not always included under the TCIM
“umbrella’”) were determined eligible for inclusion based on:
(1) the profession’s uniquely holistic, woman-centered para-
digm, distinct from conventional obstetrics and (2) its
historical roots in traditional/indigenous health care. Stu-
dies from a field provisionally termed ‘‘preventive/restorative
biomedicine’’ were also included, recognizing that: (1)
such studies diverge paradigmatically from conventional
therapeutic norms and (2) that the multimodal, behavior-
ally focused studies led in particular by Ornish et al. in the
1980s°*%! provided early methodological inspiration for
whole systems researchers.

Study selection (i.e., identification, charting, and culling)
continued iteratively until: (1) ‘‘theoretical saturation”
was reached, in that review of additional candidate publi-
cations failed to reveal new WSR methodological features;
and (2) a wide range of clinical whole systems paradigms
were represented within the dataset. Study results were not
taken into account during the selection process.

About 90% of studies recommended by at least one subject
area expert were included; and approximately two-thirds of the
included studies had been directly recommended by at least
one WSR expert (including coauthors J.R. and C.E.); the re-
mainder was identified in literature searches undertaken by the
primary author (N.L.). Four expert-recommended studies were
excluded because they: (1) did not meet the study inclusion
criteria (n=1) or (2) were methodologically very similar to
other selected exemplars, providing little added value to
the review (n=3). The final selection of studies deliberately
over-represents traditional (i.e., Ayurvedic and Chinese)
medicine systems, to thoroughly address the paradigm-specific
diagnostic, intervention, and outcome design considerations
that arise in these contexts.

Data charting

Focused around three primary analytic categories—Study
Design, Intervention Selection, and Outcome Evaluation—
the primary author (N.I.) summarized and evaluated each
candidate study using an emergent set of tables and charts.
Through a constant comparative agproach that reviewed
each study in relation to all others,®® a set of analytic sub-
parameters and conceptual frames progressively emerged.
This process permitted a finalized study selection and a
detailing of each study’s distinct and nondistinct methodo-
logical features.

Expert validation of findings

While analysis and reporting were undertaken primarily
by the primary author (N.I.), a subset of categorizations
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related to ‘‘dual diagnostics” and paradigm-specific out-
comes was independently corroborated by another coauthor
(J.R.). All coauthors (J.R., C.E., J.W.) contributed insights
as to the emerging conceptual categories as the project
progressed and provided input on the final analyses before
this work’s peer review by other WSR field experts.

Result collation, summary, and reporting

Results are synthetically presented and discussed in what
follows using both narrative and graphical reporting. To
facilitate reading ease, in-text WSR exemplar references
name first authors only; full citations may be found in the
reference list. To provide context and language to facilitate
nuanced reporting of the WSR field’s features, two novel
theoretical frameworks are presented below.

Theory
Model validity framework

The model validity principle has been conceptualized as
central to WSR; and, as noted earlier on, various scholars
have suggested ways in which this principle may be enacted
within clinical research contexts. What remained implicit in
much (although not all) of the early WSR methodological
literature is that WSR itself may be understood as part of an
“integrative medicine”” movement®* geared to transforming
dominant health care systems such that TCIM therapies may
be more broadly integrated alongside or as an adjunct to
conventional biomedical care. Clinical research is in this
scenario envisioned as a necessary but insufficient tool to
help to dismantle barriers to integration.'’

Several scholars, critiquing the integrative medicine
project, have however suggested a potential for the distinct
paradigmatic features of and practices with origins in non-
biomedical therapeutic systems to be co-opted, appro-
priated, or assimilated in such a process.®> Model validity,
as a theoretical construct, represents a commitment to ac-
tively preserving these paradigms and practices in their own
right, an approach aligned with the concept of a clearly
“articulated,””®® equitable medical pluralism,67 rather than
an assimilative mode of integration.®

What WSR pioneers were not able to fully apprise in
advance was how and to what degree future WSR methods
might ultimately align or diverge with conventional research
strategies in pursuit of model validity. To facilitate analysis
of these points in the present scoping review, it is proposed
that the model validity principle be theoretically differenti-
ated into three co-embedded categories as seen in Figure 1:
paradigm compatibility, paradigm consistency, and paradigm
specificity. These categories are not mutually exclusive, that
is, a single study may concurrently include different aspects
(e.g., method, intervention design, and outcome measures)
marked by one or more of the identified characteristics.

Paradigm compatibility, model validity’s driving concept,
is conceptualized as a category that includes two others—
paradigm consistency and paradigm specificity—the second
of which is embedded within the first. Paradigm compatible
research methods are those typically associated with domi-
nant biomedical clinical research, but which also readily
lend themselves to the study of whole systems clinical in-
terventions. Paradigm-consistent methods differ in key
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FIG. 1.

Model validity framework.

ways from conventional research approaches, but are dis-
tinctly suited to evaluating a wide range of whole systems
interventions. Paradigm-specific research methods differ or
diverge from conventional research approaches and are
furthermore uniquely tailored to one specific clinical whole
system or paradigm.

Individualization spectrum

Individualized care represents a core therapeutic principle
across TCIM whole systems and is thus a key consideration
with regards to WSR model validity. Strategies for indi-
vidualizing care in clinical research contexts have been
explored over the last two decades, in particular in the field
of biomedical psychotherapy. Researchers in that field have
unfolded what has come to be known as ‘‘manualization,”
in which formal treatment manuals specify a predetermined
set of intervention parameters, within which study clinicians
are granted scope to individually tailor treatments.® It
should be similarly noted that Chinese, Ayurvedic, and other
traditional medicine systems have for many centuries used
semistandardized treatment protocolization as a structure
within which to personalize patient treatments.*>** In such
traditional systems, generalized treatment parameters (e.g.,
dietary recommendations, herbal formulations, and acu-
puncture point combinations) are detailed in relation to
particular primary diagnostic or constitutional patterns, pro-
viding clinicians with a framework within which to further
tailor care. However, in other TCIM paradigms (e.g., natu-
ropathic medicine and chiropractic), individual clinicians
commonly individualize treatments with fewer defined
constraints.

To facilitate a nuanced representation of the range of ap-
proaches to intervention individualization evident in the WSR

*Tailored
sub-components

GENERAL

STANDARDIZATION

MANUALIZATION
WITH TAILORING

S§27

exemplars reviewed, a theoretically-novel individualization
spectrum is presented in Figure 2. This spectrum dif-
ferentiates the broad range of approaches to treatment
personalization under three broad categories: general
standardization, manualization with tailoring, and un-
constrained individualization. Toward the left of the
spectrum—‘‘general standardization’’—are interventions
involving predefined inflexible interventions, uniformly
delivered to all participants. At the spectrum’s right are
treatments characterized by their ‘‘unconstrained individ-
ualization,”” in which providers have discretion to uniquely
treat each patient within the breadth of their clinical scope.
At the spectrum’s center are ‘‘manualization with tailoring™
approaches, in which clinicians have autonomy to personalize
treatments in adherence to prespecified intervention parame-
ters. As seen in Figure 2, the spectrum’s three base categories
are neither rigid nor mutually exclusive; rather, features of one
approach may be evident in an intervention or study dominated
by another.

Results Overview

This scoping review evaluates a total of 41 WSR stud-
ies from across the paradlgms of anthrog)osophic,@*71
Ayurvedic,?®7*7¢ Chinese,77 chiropractic,’ complernen—
tary/integrative,®” ! energy,® homeopathic,”® naturopath-
ic, 35939 and 1preventive/rest0rative60’97’99 medicines, as well
as m1dw1fer 9 Swedish massage,'*""'% t’ai chi,'® and yoga
therapy.”®"'** The whole systems interventions reported across
these studies range in size from one’* to almost three thou-
sand”® Batients and in duration from 1 day®’ to several
years. 6971 Conducted across several continents, these studies
address many areas of clinical focus, including: acute®” and
chronic” anxiety; adjunct oncology care®*8%°!: acute,” as
well as chronic,”! illness (including headache,*® rheuma-
toid arthritis,69 heart disease,60’72’95’98’99 and diabetes93’105)'
insomnia, 92 obesity, and

9
. 2
tinnitus® ; musculoskeletal
33,70,75,85, 101,103, . 74,77,81
pain’ 85.86.90.96.101.103,  reproductive®®’*"7#1%% and re-
73,78.80 conditions;

spiratory and medically unexplained
symptoms.®* Rather than treating “disease”’ conditions per se,
anumber of studies focus primarily on well- being, quality of
life (QoL),g&91 social and emotional skills, ' Prevention and
rehabilitation,®*"~%% clinical care dynamics,'** and patient
satisfaction with clinical care.'®

Several of the reviewed studies have secondary associ-
ated pubhcations deta1hng ualitative research®>*+93-101 or
economic outcomes.”> %1% Other secondarg/ publication
types include: stand-alone study protocols,>>” earlier pilot/
feasibility studies®>'®'; methodological works®>*1°": and
articles detailing additlonal/follow up outcomes.**70:83:92- 98,100

+Standardized
sub-components

S

UNCONSTRAINED
INDIVIDUALIZATION

FIG. 2. Spectrum of clinical individualization strategies.
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Some studies®*”"%1%! feature multiple associated publi-
cations; a synthesis article'"” related to one mixed methods
study in particular’’ details 21 inter-related peer-reviewed
publications.

What follows is a synthetic analytic report of the major
methodological features of the reviewed WSR studies,
presented in three parts. Part I (Study Design) addresses the
primary methodological modes selected by whole systems
researchers. Part II (Interventions) reviews the main char-
acteristics of and strategies used in defining WSR inter-
ventions across the reviewed exemplars. Part III (Outcome
Assessment) elaborates the range of approaches to outcome
assessment adopted in each of the WSR exemplars and
across the field as a whole. At the end of each of these three
sections, findings are discussed with reference to the model
validity principle and with a view to practical considerations
relevant for researchers in the WSR field. A subsequent
Discussion/Conclusion segment synthetically integrates find-
ings from all three sections, positioning them in a broader
health systems context.

Table 2 provides a detailed overview of the 41 reviewed
studies’ methodological features. Additional Tables and
Figures are used throughout this review to detail and sum-
marize findings. Where data are clearly represented with
citations in Tables and/or Figures, a note to this effect is
made in the review text; direct in-text citations are provided
for more detailed findings not represented in graphical form.

Part I: study design

The reviewed WSR studies engage a cross-section
of prospective and retrospective study types, including

COMPARATIVE / CONTROLLED

STUDIES

EXPERIMENTAL

IJAZ ET AL.

various controlled and uncontrolled, experimental, quasi-
experimental, and observational designs (Figure 3). Figure 4
presents a detailed overview, by study, of major research
design features and will be repeatedly cited in the text to
assist readers in identifying exemplars with particular
characteristics. As elaborated in what follows and is sum-
marized in Figure 5, open label, prospective comparative
effectiveness designs with usual care comparators and ran-
domized allocation represent the most common WSR ap-
proach; placebo controls and double blinding are rarely
applied in the reviewed studies. On the whole, quantitative
methods dominate across almost all reviewed exemplars.
That said, one-third are mixed methods studies, most of
which incorporate qualitative methods (Fig. 6), and a few
with economic evaluations (Fig. 7).

Comparative/controlled trials. Twenty-seven reviewed
studies, including two with retrospective designs, involve in-
terventions whose clinical outcomes are contrasted head-to-
head with at least one control/comparator arm (most often
“usual care’’). Seven of these trials have three or more arms
(Fig. 4). Pre—post designs are evident in all prospective studies,
whereas the two retrospective studies evaluate postoutcomes
only. As elaborated in what follows, the reviewed comparative/
controlled studies implement various statistical and pragmatic
approaches to participant allocation, use controls/comparators
that are largely active/positive, and—while typically open la-
bel—apply assessor blinding methods in several cases.

Statistical allocation. Of the 27 evaluated controlled
studies, 16 engage statistical approaches in allocating

UNCONTROLLED
STUDIES

QUASI-EXPERIMENTAL

Statistical Allocation Statistical Allocation
(Randomized/Design-Adaptive) (Matched Controls / Other) Pre-Post Cohort Design
Ben-Arye 201z;j8
Pre-Post Cohort Design DuBroff 2015
. Elder 2018 Hanre 2013"
Pre-Post _Cohorta 7DeS|gn Mills 20167® Litchke 2018'*
e o Zeng 2013% Rioux 20147
zizi Silberman 2010
Brinkhaus 20094:‘78 Post-Only Cohort Design Sutherland 2009%°
Cooley 2009 McCulloch 2011%
Elder 2006
Forster 2016™° : :
Kessler 20187 Pragmatic Allocation
e PRt (Preference / Other) OBSERVATIONAL
Paterson 201:52
Periman 2016 Pre-Post Cohort Design
Ritenbaugh 2008 Bradley 20127 Case Repo;}
thenbalu%h 1209]5.2 Hamre 200722 Kessler 2015
Szscezir)1/<0020?2)796 Hamr_e 201873
Wang 2016'% Shalot aharati 2017 i
Witt 2015% 2 Svm 32)1'890 Case Serles9 ,
ayne 2010 Bredesen 2016
Zeng 2013 Flower 2012"°
N-of-1 Series Post-Only Cohort Design
Bell 2011 Hullender Rubin 2015%
Huang 20187 N-of-1 Series Ethnograpllgzy
Jackson 2006 Welch 2013

FIG. 3. Typology of whole systems research designs.
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Not applicable

Feature not evident

Prospective
Observational
Experimental
Mixed Methods

STUDY

Quasi-Experimental

ATTIAS 2016%
AZI1Z1 20117
BELL 2011°%%'%%1%°
BEN-ARYE 2018%¢
BRADLEY 2012°%'"°
BREDESEN 2016°"""
BRINKHAUS 20047
COOLEY 2009°*
DUBROFF 20157
ELDER 2006'%
ELDER 2018%">'"®
FLOWER 2012”°
FORSTER 2016'"
HAMRE 2007"*"""
HAMRE 2013"
HAMRE 2018%
HUANG 2018%"®
HULLENDER RUBIN 2015%'
JACKSON 2006%
JOSHI 20177
KESSLER 2015™
KESSLER 2018">'"°
LITCHKE 2018"™
MCCULLOCH 2011%*'%°
MILLS 20167
ORNISH 1988°""*'
PATERSON 20113
PERLMAN 201 634,101,123,124
RIOUX 2014%
RITENBAUGH 2008%
RITENBAUGH 2012%
SEELY 2013%'%7
SHALOM-SHARABI 2017%
SILBERMAN 2010°%2513°
SUTHERLAND 2009%°
SZCZURKO 2007°%'*'
WANG 2016'%
WAYNE 2018
WITT 2015%
WELCH 2013
ZENG 2013%°

EI

Comparative
Effectiveness
Randomized / Design-
Adaptive Allocation
Matched Controls
Preference-Based
Allocation
Multi-Arm
Intra-Paradigmatic
Comparator
Placebo Control
Open Label
Assessor/Analyst
Blinding

Usual Care Comparator

FIG. 4. Study designs in whole systems research.

patients to particular treatment arms. Randomization is the
dominant approach, although some studies use design-
adaptive allocations (e.g., minimization) or matched control
designs (Fig. 3).

Simple randomization’¢78-8491,94.96,100 (n=38; n=4 with
demographic stratification”®?"**1%) and block randomiza-
tion™38795:103 (n = 4: n = 2 with stratification”>°°) are at times
applied alongside additional elements. Szczurko et al.’s
simply randomized study, for instance, implements an op-

tional, preference-based crossover.’® Attias et al.’s six-armed
study uses block randomization to first allocate for individ-
ualized versus standardized care, subsequently assigning
intervention-arm patients to receive a particular comple-
mentary care approach based on the clinician type scheduled
to work on the week day of their scheduled surgery.®’

Two randomized trials provide no additional details on their
allocation designs,'®"'®° although a few others use distinctive
randomization variants. Ornish et al. engage a randomized
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Usual care comparator
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FIG. 5. Controlled/comparative whole systems research
designs.

invitational design® aimed at reducing disappointment-related
attrition, by asking participants to ‘“‘agree to be tested’” without
being advance-apprised of the active intervention’s specif-
ics.!32 After using simple randomization to assign the first 20
(of 80) participants, Paterson et al. use minimization—a design
adaptive allocation strategy—to allocate the remaining pa-
tients.®* Ritenbaugh et al.”s study also applies a design adaptive
randomization approach, with reference to several balancing
factors.®

In a nonrandomized, design-adaptive approach, Ritenbaugh
et al.’s study®® implements a stepped care (triaged) method,
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using minimization to dynamically allocate those with the
most severe symptoms. The researchers automatically assign
those with lesser symptoms to standard care and, after a period
of treatment, reassign standard care recipients with continued
““substantial pain’ either to intervention or control.

Three studies use nonrandomized, statistical allocation
methods to create matched control groups—composed of
two>> or more®>* similar concurrent controls per inter-
vention patient—from electronic medical records (EMRs).
Two of these studies also apply propensity score meth-
ods,**® in one case in a particularly innovative manner''*
and in the other alongside additional statistical methods
(including marginal structural models) to further adjust for
confounding.®?

Pragmatic allocation. Of the 10 controlled trials that use
(primarily) nonstatistical allocation strategies, four®***" are
prospective patient preference trials, in which similar-sized
groups of intervention and control patients concurrently select
their favored treatments (Fig. 4). Two such studies use EMRs,
in one case to recruit intervention and control arm patients®’
and in the other for a comparator group alone.”® In the other
two studies,ég‘70 both led by Hamre et al.,69 patients self-
select to begin condition-specific care in anthroposophic and
conventional care clinics, respectively.

In Hullender Rubin et al.’s retrospective preference-based
study, patients in three arms receive in vitro fertilization
(IVF) alone, IVF plus same-day acupuncture, or IVF plus
whole systems Chinese medicine, respectively.®' Study an-
alysts quasi-experimentally ‘‘adjust for covariates ...[via]
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€Qualitative results dually presented in stand-alone qualitative and quantitative papers.

FIG. 6. Qualitative methods in whole systems research.
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multivariable logistic regression analysis’ to ‘‘minimize
potential bias” related to baseline intergroup differences.
Bradley et al.’s prospective trial—conversely marked by
intervention patients’ lack of experience with or preference
for naturopathic medicine (n=40)—uses EMRs to assem-
ble a substantially-larger (n=329), demographically-similar
(quasi-matched) control group.”® Finally, Joshi et al. con-
trast intervention outcomes with those from a similarly-
sized, demographically-similar healthy control group from
the ““‘general population.” &

Positive controls. All but one’® of the controlled studies
reviewed have active (positive) comparator groups, in al-
most all cases with a usual care arm (Fig. 4). Several among
these’>7476:86.9499.103 oo a0e complex, individualized fime-
attention controls. For instance, Kessler et al.’s osteoarthritis
usual care control mirrors the study’s multimodal pri-
mary Ayurvedic intervention with an equivalent number
of individualized physiotherapy sessions paired with home
exercises, dietary counseling, and medication.”> One study,
conversely, has notably low time-attention matching (vali-
dated educational booklet vs. multimodal naturopathic inter-
vention).”® Some usual care comparators are innovative (e.g.,
a residential ‘“‘vacation” to control for a mind-body re-
treat’®). Others more simply represent real-world usual care
(e.g., conventional obstetric care compared with a caseload
midwifery intervention' ™). Several studies’ primary inter-
ventions, reflecting the normative context of biomedical care,
are furthermore designed as adjunctive to control, that is, they
include the same usual care as received by the comparator
groyp®! 83 848789-91.9395.119 (o o complementary/integrative
cancer care that includes conventional treatment®>%% ).

One usual care-controlled study engages a crossover,
waiting list controlled design.®* Those with multiple inter-
vention arms’> 78183879299 41most universally implement
intra-paradigmatic, factorial comparator group designs
(Fig. 3) to trial a subset of or variation upon the primary
intervention (e.g., herbal mixture vs. herbal mixture plus
acupuncture’’). Finally, the single actively controlled study
without a usual care comparator includes two distinct
(nonfactorial) intra-paradigmatic intervention arms plus an
untreated healthy control group.”

Placebo/sham controls. Just two of the reviewed cohort-
based controlled studies apply placebo and/or sham controls
(Fig. 4). Cooley engages a multimodal naturopathic medi-
cine design in which a multivitamin placebo forms part of a
complex, open-label, active usual care comparator.”* Brin-

khaus et al. trial verum versus sham acupuncture and an
active versus nonspecific herbal mixture.”®

Blinding. Almost all controlled cohort-based WSR studies
have open label designs in which both patients and inter-
ventionists are alert to participants’ treatment allocations;
assessor/analyst blinding is however almost universally ap-
plied in these same studies (Fig. 4). Brinkhaus et al.’s ran-
domized, placebo-controlled study is the onlg/ cohort-based
study that implements full patient blinding.”

Uncontrolled studies. Seven of the reviewed studies
apply prospective, uncontrolled cohort designs. Four such
studies are relatively small, with fewer than 20 partici-
pants®>3%7210%. > are notably large, with well over 1000
patients each.”’*® Aside from the absence of comparator
arms, most of these studies do not differ substantially in
intervention or outcome design from the comparative/con-
trolled trials discussed above. That said, a few have distinct
methodological features. Silberman et al.’s study uniquely
adopts a time series design to evaluate outcomes at (and
between) intervals®®; Sutherland et al.’s study uses qualita-
tive interviews (rather than quantitative measures) as its
primary data generation approach®®; and Ben-Arye et al.’s
study derives most outcomes prospectively from patient
charts® rather than using quantitative outcome measures
alone.

n-of-1 series. Of the three n-of-1 series trials reviewed, all
represent adaptations of the classical n-of-1 single patient
crossover design. Huang et al.’s three-phase (ABABAB)
comparative effectiveness design evaluates individualized
(A) versus standardized (B) Chinese herbal mixtures for
bronchiectasis,®® using randomization to determine the order
of treatment versus control in each phase, between wash-
outs. Bell et al.’s placebo-controlled, dynamically allocated,
two-phase (AB) design (A: placebo, B: treatment) compar-
atively trials two different homeopathic insomnia remedies
with intermittent washouts.””> Both of these studies report
patient blinding, with clinician blinding additionally applied
by Huang. Jackson et al.’s acupuncture/tinnitus trial by
contrast uses a quasi-experimental, open label two-period
(AB) design (A: treatment, B: no treatment), reporting in-
dividual and combined outcomes from two-week pre- and
postintervention measurement periods.*

Case study and case series. This review includes one case
study and two case series, each of which presents a detailed
narrative account of the effects of a particular complex
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treatment approach on g}s)eciﬁc individuals. Like Kessler
et al.’s single case study,”® Bredesen et al.’s case series’” is
retrospective, detailing exceptional clinical outcomes from a
particular whole systems intervention. Kessler et al.’s’>
study provides considerable detail about the Ayurvedic
treatment approach applied, well beyond the level of detail
given in cohort-based studies within the same paradigm.
Flower and Lewith’s uniquely prospective case series,’
designed as a preliminary clinical outcomes trial, tracks
common Chinese medicine diagnostic patterns and other
informative participant data to inform future study designs.

Ethnography. One reviewed study applies ethnographic
methods (e.g., participant observation, interview, question-
naire, and so on) within an action research framework to
equally give voice to the perspectives of patients, clinicians,
and staff, while also reporting clinical outcomes for a
Swedish massage therapy intervention.'*>

Mixed methods designs. Seventeen reviewed studies en-
gage mixed methods research designs, either incorporating
qualitative alongside quantitative methods (n=13), eco-
nomic evaluations alongside clinical outcomes (n=>5), or in
one complex design,®* both.

Qualitative methods. As shown in Figure 6, the 14
studies incorporating qualitative methods use open-ended
questionnaire items, focus groups, and/or participant inter-
views to investigate qualitative questions relating to treat-
ment outcomes,?®-3+8%105.123 treatment choices,'!> patient
experiences,®®!'%122 and protocol compliance.'® One study
also engages participant observation to document out-
comes.'™ Content analysis, with multianalyst corroboration
of thematic results, represents the most common qualitative
analytic approach, at times with numeric frequency calcu-
lations and/or quantitative corroboration. Most studies
present ‘‘thick descriptive’ results, using narrative and/or
table-based formats, and report their qualitative findings
either in stand-alone publications or alongside quantitative
results in mixed-methods clinical outcome articles.

In just four studies, qualitative methods dominate. Kessler
et al.’s case study’* and Bredesen et al.’s case series’"'!!
provide narrative accounts of specific patients’ therapeutic
trajectories, secondarily referring to quantitative data. Su-
therland et al. uses in-depth interviews to explore clinical
and methodological questions relating to a healing touch
intervention.*® Welch et al.’s ethnographic study uses mul-
tiple qualitative methods to study stakeholder perspectives
and outcomes in an integrative medicine setting.'”> The
remaining nine studies deploy qualitative methods second-
arily; two do not report their qualitative results.®>%°

The subordination of qualitative to quantitative methods
across most studies might initially apgear to convey a pos-
itivist or post-positivist orientation'>® consistent with the
general ethos of biomedical clinical research. That said,
many studies use inductive data analytic approaches within
their qualitative subcomponents, suggesting a pragmatic
approach to mixed methods analysis that accommodates
constructivist perspectives.'>> In Ritenbaugh et al.’s study,*®
for instance, study participants were repeatedly interviewed,
in an ethnographic mode, over a year-long period. The re-
searchers’ initial intention to ‘‘relate...qualitative narratives
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to quantitative data on outcomes’” was ultimately abandoned
in light of the ‘“‘complexity of participants’ [narratives,
which]...precluded a simplistic comparison between these
two disparate types of data.””'%®

Economic evaluations. Of the five reviewed studies that
include economic evaluations (Fig. 7), two report their eco-
nomic results within quantitative clinical outcomes articles
and three in stand-alone publications. All report on direct
institutional expenditures associated with the interventions
(vs. comparators) under study; the specified institutions in-
clude the public purse,”'% a corporate employer,'*”'*! and
a nonprofit health maintenance organization.'® Those
economic evaluations published as stand-alone publica-
tions'*®127-131 additionally address indirect health-related
costs (e.g., work absenteeism and health related QoL) and
report from multiple expenditure vantage points beyond the
institutional (e.g., individual, societal/total).

Model validity and practical considerations in WSR design
selection. Overall, the research designs selected by whole
systems researchers are similar to those used by biomedical
researchers, at times with minor adaptations to enhance their
model validity. It is unclear whether this emphasis on con-
ventional paradigm compatible (and to a lesser degree
paradigm consistent) designs reflects these researchers’
preferences or is perhaps conversely indicative of the
available financial support. Regardless, novel (i.e., para-
digm specific) designs are—on the whole—not evident
among the reviewed exemplars. That said, just one of the
reviewed cohort-based studies follows the classical RCT
model in its concurrent use of randomized allocation, par-
ticipant and clinical blinding, and placebo controls. Echoing
early WSR critiques of the classical RCT’s model validity in
TCIM contexts, Brinkhaus et al. explicitly recognize that
neither of their study’s two adopted placebos is ‘“‘entirely
inactive.””®

All other controlled cohort-based studies elect to either:
(1) select among a set of established, modified RCT, or non-
RCT research designs (that demonstrate greater paradigm
compatibility than the classical RCT) or (2) implemented
adaptations of such conventional study designs (to render
them more paradigm consistent). Open label designs appear
preferable, although assessor/analyst blinding does not ap-
pear to compromise paradigm compatibility. On the whole,
comparative effectiveness designs with active “‘usual care”
comparators show strong paradigm compatibility in WSR
contexts. Multiarm designs with intra-paradigmatic, facto-
rial comparators also appear useful for comparing whole/
complex versus singular/isolated TCIM practices. Rando-
mization remains the most common allocation approach
across controlled WSR studies, with some form of stratifi-
cation applied in most cases to increase balance. The allo-
cation alternatives engaged in a few studies (e.g., matched
controls; preference-based allocation; and design adaptive
assignment) are neither novel nor uniquely designed to ad-
dress paradigmatic considerations in the TCIM field; how-
ever, they each appear to have distinct advantages (and
potential disadvantages) for the WSR researcher.

Matched control designs, used in three studies, have the
potential to produce results with internal validity similar
to randomized trials at a lower cost; and as McCulloch
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et al.’s studies®'?® demonstrate may be fruitfully used in
retrospective designs that rely on existing patient data.
Preference-based designs explicitly recognize patients’
differential choices of TCIM versus biomedical treat-
ments, strengthening studies’ external validity. In one
such study, baseline demographic characteristics differed
significantly between preference-allocated cohorts, com-
promising internal validity.’® This was however not the
case in other preference-allocated WSR studies reviewed,
two®-8! of which designed specific strategies to prevent
such confounding.

As exemplified in Ritenbaugh et al.’s trial, design adaptive
allocation (such as minimization) may match or exceed ran-
domization’s rigor while permitting implementation of in-
novative experimental frameworks (e.g., “‘stepped care”®°).
Design adaptive assignment is furthermore cost-effective and
““socially responsible,”” using “‘the smallest possible number
of study participants to reach definitive conclusions about
therapeutic benefits and harms.”?! However, as Aickin notes,
““the cultural bias in favor of randomization will probably
outlast the failure to defend it on rational grounds.”*' Re-
searchers may thus be challenged to access funding for such
designs, which may moreover be excluded from ‘‘meta-
analyses and structured evidence reviews.” As such, there
may remain ‘“‘a good argument...for employing design-
adagtation with a ‘“‘randomization” feature” in WSR stud-
ies, ! Such as in two of the reviewed exemplars.g“’85

Uncontrolled, quasi-experimental pre—post designs, both
large and small, do not differ significantly from the con-
trolled trials aside from the absence of comparator arms.
Such paradigm-compatible designs may be more cost-
effective than controlled studies, particularly when based in
existing clinical settings, and generate pragmatic outcomes
while exploring controlled trial feasibility. Scaled versions
of such studies, exemplified by Hamre et al.’s anthro-
posophic chronic disease trial,”' may themselves generate
valuable effectiveness data. Large retrospective comparative
designs have similar evidentiary potential, whether reliant
on concurrent active control groups®' or electronically
matched cohorts.®’

Adaptations to increase conventional study designs’
paradigm consistency are evident in the three n-of-1 trials
reviewed. Conventional n-of-1 designs, study authors ob-
serve,*® readily accommodate interventions geared to
rapidly palliating symptoms, but they fail to account for
progressive onset and extended carryover of treatment ef-
fects associated with TCIM whole systems’ emphasis on
root causes. TCIM researchers may thus prudently consider
n-of-1 design adaptations, a point scant raised in previous
related literature.'>*'*> Huang et al.’s actively-controlled n-
of-1 design furthermore addresses challenges in recruiting
patients to placebo-controlled trials in the Chinese national
contextgo; ethno-culturally situated considerations such as
these warrant greater attention by WSR scholars, given
TCIM’s globalized context.

Case series and case studies remain important WSR de-
signs in their more explicit detailing of paradigm-specific
treatment considerations than is generally evident in other
study types. Like n-of-1 trials, they may draw attention to
TCIM therapies’ potential when “‘usual care” falls short’*
and to understudied interventions with significant out-
comes.”” As Flower and Lewith’s study furthermore sug-
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gests, prospective case series may serve as feasibility
models for larger trial designs.”®

As proposed by early WSR advocates, mixed methods
designs significantly increase studies’ paradigm consistency.
Qualitative methods across the reviewed exemplars amplify
participant and clinician perspectives and suggest parame-
ters for better outcome assessment tools. However, in light
of many TCIM whole systems’ qualitative underpinnings,
the dominance of quantitative methods across most WSR
studies reinforces the biomedically-dominant contexts in
which TCIM researchers seek model validity in their re-
search designs.

Although some early RCT critics (e.g., Heron’) had
proposed participatory, ethnographic designs as optimal
modes of TCIM research, the ethnographic research modes
adogted in just one study'®? (and suggested in two oth-
ers’ ’126) are indeed unusual in biomedical clinical research
contexts. These studies move boldly from paradigm con-
sistency toward paradigm specificity, and their meth-
odological propositions warrant careful attention. How
ethnographically-informed hybrid designs may fruitfully
enrich established clinical research approaches remains to
be seen, as whole systems researchers carefully balance the
pursuit of model validity with funding limitations and their
own resistance of TCIM’s biomedical co-optation.

Part Il: interventions

This review undertakes a granular approach to analyzing
the features of WSR interventions, both in terms of their
general traits and in terms of the diagnostic and individu-
alization strategies engaged. As summarized in Figure 8
and detailed in Figure 9, interventions across the reviewed
studies are typically complex, multimorbid or multitar-
get in focus, behaviorally-focused, and in some cases
multidisciplinary. About half of the reviewed studies im-
plement dual (multiparadigmatic) diagnoses; and most
treatments involve some form of individualization, re-
presenting a range of approaches across the individuali-
zation spectrum.

Complex interventions. All but one’? of the reviewed
WSR studies implement complex (i.e., multimodal and/or
multicomponent) interventions (Fig. 9); treatments delivered
within particular paradigms in some cases exhibit dis-
tinct traits. In all studies of anthroposophic, Ayurvedic, and
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FIG. 8. Primary features of whole systems research in-
terventions.
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naturopathic medicine care, and in almost all Chinese
medicine studies, interventions reflect the full range of
multimodal treatments that typify these paradigms (Tables 1
and 2). All studies reporting on complementary/integrative
medicine interventions include ‘‘usual” biomedical care as
an adjunct to treatment from at least one additional whole
systems paradigm. Participants assigned to preventive/re-
storative biomedical study interventions all received com-
bined instruction or counseling in nutrition, exercise, and
stress-reduction practices.
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Three Chinese medicine studies are not clearly multi-
modal in character, but their treatments include multiple
components (e.g., acupuncture with moxibustion®?; multi-
herb mixtures’**?). Multicomponent interventions are also
evident in studies centralizing manual therapies (e.g., mul-
tiple types of chiropractic adjustments® or various mas-
sage techniques*""'°"), as well as movement-based therapies
(e.g., yogic poses + breathwork + visualizations'®*; multi-
movement, t’ai chi series that concurrentlsy target ‘‘physical
function, balance, and muscle strength”'%). Midwifery care
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in Forster et al.’s study includes pre-, intra-, and postpartum
care components.'”

Behavioral interventions. Behavioral interventions
(Fig. 9)—designed to facilitate patient implementation of
salutogenic or preventive activities in their own lives—
feature in a significant majority of all studies reviewed.
About a quarter of these studies centralize behavioral
approaches—such as diet, exercise, stress management,
mind-body practices, and/or movement-based therapies—as
primary  intervention(s),?%607276:94.97-99.103-105 ¢ imeg
alongside a standardized nutritional supplement or herbal
product.®*'% Such behavioral interventions are either de-
livered in a group setting,>*76:9899-103.104121 o e on-one
with a clinician,”***°71% or both.? In another group of
studies, similar types of behavioral interventions are deliv-
ered secondarily as part of an individualized whole sys-
tems treatment package constituted within the paradigms
of anthroposophic,(’g_7l Ayurvedic,74’75 Chinese,3!-85-86
chiropractic,® complementary/integrative,***° or naturo-
pathic®?>?¢ medicine.

Individualization. The vast majority of interventions in
the studies reviewed—whether prospective or retrospective—
include some form of individualized treatment (Fig. 9).

Generally-standardized designs are evident in all six
reviewed studies involving group-based interven-
tions,’6:98:99:103,104,121 regardless of paradigm, as well as in
several nongroup based studies.””#"87:92:96:105 Exemplars
whose interventions are distinguished by their uncon-
strained individualization include all of the reviewed
anthroposophic®®~”' and complementary/integrative®’ '
medicine trials, each of which also involves team care; the
single chiropractic®® and energy medicine’® studies, one”’
(of five) naturopathic, one’ (of eight) Ayurvedic, and
four’?:81:82:84 (of ten) Chinese medicine trials analyzed.
Manualized/tailored studies include three (of five) natu-
1ropathic,85 94796 five (of ten) Chinese me:dicine,78’80’83’85 86
and five (of seven) Ayurvedi<:29’72’73 75105 trials, as well as
the single massage therapy'®' and midwifery'®® studies
reviewed. Some studies falling generally under one
category’s auspices concurrently include features of an-
other??:36:77:79-87.88,92,105 (i.e., tailored/standardized sub-
components). Flower and Lewith’s Chinese medicine
study, for instance, delivers a standard herbal formulation
for participants’ ‘‘acute’ urinary tract infection usage,
alongside individualized (patient-specific) ‘‘preventa-
tive’” herbal formulations.”® Rioux et al.’s study”’ simi-
larly implements a standardized yoga therapy component
alongside manualized/tailored Ayurvedic diet and life-
style counseling.

Manualized protocol development—as exemplified in Ali
et al.’s stand-alone publication*'—generally occurred across
studies through expert consensus, informed by paradigm-
specific and peer-reviewed literatures. Various manualization
approaches are moreover evident among the reviewed ex-
emplars. Ritenbaugh et al.’s trial, for instance, defines acu-
puncture point lists and ‘“‘base herbal formulas” for each of
12 Chinese medicine diagnostic categories, furthermore ar-
ticulating optional subsets of pattern-specific acupoints and
herbal additions for tailoring.®® Cooley et al.’s naturopathic
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study, by contrast, more simply elaborates a set of predefined
parameters for tailored diet and lifestyle counseling.”*

Dual diagnosis. In 21 of the 41 reviewed studies, pa-
tients are diagnosed both from a biomedical perspective and
from within another paradigm(s) (Fig. 9). These include
each of the homeopathic and energy medicine studies, 5 of 7
Ayurvedic, all 3 anthroposophic, 1 of 5 complementary/in-
tegrative, 1 of 4 naturopathic, and 8 of 10 Chinese medicine
studies reviewed.

In 7 of these 21 studies, little detail is provided beyond a
general indication that multiparadigmatic diagnostics have
taken p121ce.36’69’71’75’81’84 For instance, Hullender Rubin
et al. note that each ‘“‘patient was assessed according to
TCM [Traditional Chinese Medicine] theory,” providing
the basis for a ‘““detailed WS [whole systems]-TCM treat-
ment plan.”’®" Similarly, Hamre et al. refer to a set of
anthroposophy-specific principles (‘‘formative force sys-
tems”’), a paradigm-specific ‘‘constitutional’’ diagnostic
process, and a set of distinct anthroposophic ‘‘medications
and nonmedication therapies,”” but do not detail the specific
anthroposophic diagnoses made for study patients.

The remaining 14 of the 21 identified dual diagnosis
studies explicitly identify the primary paradigm-specific
diagnoses given to participants. All patients in Jackson’s
Chinese medicine study are, for example, ‘‘diagnosed with a
mixture of two predominant syndromes: Liver Qi Stagnation
and Kidney Deficiency.”” In each of these 14 studies, patient
treatments are individualized on the basis of paradigm-
specific diagnoses. A few moreover detail (typically in
table- or appendix format) ggeciﬁc treatment protocols re-
lated to such diagnoses.29’72’ -80.83.85.86 Brinkhaus et al., for
instance, delineate a core set of acupuncture points and base
herbal formulation for all study patients, specifying addi-
tional points and herbal additions for each of five specific
Chinese medicine diagnoses.”® In four cases,’*”*?*? study
authors furthermore provide a detailed breakdown of all
patients’ paradigm-specific diagnoses. Study inclusion cri-
teria in another four®>’>7"%? studies rely on paradigm-
specific diagnoses. Participants in Rioux et al.’s study, for
instance, all exemplify one of two (kapha-aggravated)
Ayurvedic constitution/imbalance profiles; persons with
other Ayurvedic diagnostic profiles are designated ‘‘ineli-
gible,” as paradigm-specific etiology ‘‘for these individuals
would. .. entail a causally distinct trajectory.”?’

In addition, four studies explicitly address intra-trial
consistency in the subjective determination of paradigm-
specific diagnoses. Kessler et al.’s study relies on a team of
four Ayurvedic practitioners to reach consensus on diag-
nostic and treatment parameters for *‘the first 30 patients.””>
Similarly, two Chinese medicine physicians ‘‘independently
assessed’’ each patient in Huang’s 2018 trial, calling on a
third ““distinguished veteran doctor of TCM”’ to resolve any
controversy between them. A secondary publication'? as-
sociated with Ritenbaugh et al.’s Chinese medicine study®®
details usage of a standardized questionnaire, accompanied
by a clinician training process, to enhance inter-rater reli-
ability. Azizi et al.’s study notes its reliance on a single
diagnostician “‘to ensure uniform diagnosis”77; other stud-
ies?%7232 also have just one diagnostician, but do not link
this point to the issue of paradigm-specific diagnostic con-
sistency.
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Multitarget/multimorbid interventions. All of the re-
viewed studies have clinical foci, outcome measures, and/or
intervention designs that are clearly multimorbid, multi-
target, or both (Fig. 9).

Some studies explicitly address more than one biomedical
diagnostic category (e.g., cardiovascular disease and de-
pression”®; multiple chronic illnesses’') or nonbiomedical
diagnoses for complex comorbid pathologies (e.g., a Chi-
nese medicine diagnosis of ‘““Damp-Heat in the Bladder,”
compounded in some patients with “Spleen Qi deficiency
and Liver Qi stagnation” and/or “Kidney deficiency”’).
Other studies set aside a singular disease-based emphasis
in favor of multitarget conceptions of wellness, implied by
constituting (for example) ‘‘medically-unexplained symp-
toms”®* or health-related QoL*°! as their primary clini-
cal foci.

Moreover (as detailed further on and shown in Figs. 10
and 11), almost two-thirds of the reviewed studies use
modes of outcome assessment designed to evaluate QoL
and/or psychosocial wellness parameters. Such tools—
which typically assess for such health concerns as ‘‘pain,
fatigue, nausea, depression anxiety, drowsiness, shortness of
breath, appetite, sleep, and feeling of well-being’” as well as
“physical, role, emotional, cognitive, and social function-
ing”" % —are clearly multitarget in their focus.

Even among the small number of studies that focus on a
singular biomedical diagnosis and use no QoL-related, Fsy—
chosocial, or qualitative outcome measures,69’72’ 101,105,121 he
interventions studied are not only multimodal but also be-
havioral in design, suggesting a broadly conceived (i.e.,
multitarget) salutogenic focus.

Multidisciplinary/team care. Twelve reviewed studies
report on team-based interventions in which practitioners
from across more than one discipline deliver bilaterally
coordinated care to participants (Fig. 9). Team care inter-
ventions take p71ace intraparadigmatically in three
anthroposophic,”*™"" two Ayurvedic,”>’® and three preven-
tive/restorative biomedical studies.”®*>'?! In other words,
in these studies, disciplinarily diverse providers from within
a single paradigmatic system deliver different aspects of
care (e.g., anthroposophic physician care with referrals
to anthroposophic art, movement, and/or massage thera-

Pre-post assessment
Intermittent end-points

Post follow-up

FIG. 10. Outcome assessment trends in
whole systems research.

Adverse event reporting
Qualitative methods

Economic evaluation |%

Subjective primary outcomes

Objective primary outcomes
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pists). Conversely, in four®>**=°! (of five) complementary/

integrative medicine studies, and the one study involving
concurrent Ayurvedic/yoga therapy care,”® teams are
composed of providers representing more than one health
care paradigm.

In three additional studies, two of which are ret-
rospective,®""'?° nonbiomedical health care providers uni-
laterally coordinate their interventions with biomedical
treatment (e.g., Hullender Rubin et al.’s study practitioners
time their Chinese medicine infertility treatments to coin-
cide with IVF).3! Three other studies deliver un-coordinated
multidisciglinary care, in which Chinese medicine® or na-
turopathic”’>*> care act as independent adjuncts to “‘usual”
biomedical treatment.

81,87,120

Model validity and practical considerations in designing
WSR interventions. Across exemplars, the evaluated in-
terventions are generally paradigm-specific, representing
complex, real-world practice rather than isolated compo-
nents thereof. A group of intervention traits furthermore
emerges as paradigm-consistent in WSR contexts as shown
in Figure 8: WSR interventions are almost universally mul-
timorbid/multitarget, complex, and individualized; often in-
clude salutogenic behavioral therapies and multiparadigmatic
diagnoses; and at times feature multidisciplinary care. Ex-
cepting dual diagnoses, these individual characteristics are
not necessarily uncommon in complex clinical trial designs
across other health care disciplines. It is that these traits
appear repeatedly fogether in a single study that distin-
guishes WSR interventions from those in other fields.

Through diverse approaches to therapeutic individuali-
zation, WSR studies furthermore implement paradigm-
specific research interventions. Some individualization
modes appear specifically relevant to particular TCIM par-
adigms, producing tension between model validity and re-
search rigor more broadly conceived. Traditional (Chinese
and Ayurvedic medicine) exemplars commonly engage
manualization with tailoring approaches to align patient
care with paradigm-specific diagnoses and associated
treatment parameters. However, in the context of (for in-
stance) naturopathic medicine, manualized/tailored proto-
cols limit clinicians’ treatment decisions ‘‘to a greater
degree than is typical” in routine practice,’® threatening
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model validity. Unconstrained individualization is arguably
a more suitable approach here and is also repeatedly en-
gaged in anthroposophic and complementary/integrative
medicine exemplars. While standardized and manualized
designs lend themselves readily to replicability and gener-
alizability (key markers of external validity), this proves
more challenging when clinicians’ treatments are uncon-
strained.

Regardless, it should be emphasized that dual diagnostics
emerge as a unique design feature across a significant pro-

Outcome assessment in whole systems research.

portion of WSR exemplars, clearly distinguishing WSR
from conventional biomedical research. Studies that apply
manualized/tailored protocols tend to more explicitly detail
the paradigm-specific diagnoses engaged. Such detailing
may enhance external validity by facilitating study replica-
tion. Strategies to promote inter-rater reliability furthermore
emerge as significant vis-a-vis paradigm-specific diagnoses.
In addition to the approaches used in a few reviewed ex-
emplars, whole systems researchers may refer to a growing
methodological literature in this area.?®!?>!3¢
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Multidisciplinary care is evident in several WSR exemplars,
some of which implement “‘usual care plus™ designs in which
TCIM care serves as a biomedical adjunct. Such designs ac-
curately represent the broader context of biomedical domi-
nance and are typical features of real-world practice for many
TCIM clinicians; therefore, “‘usual care plus” designs may
enhance some studies’ external validity. In terms of model
validity, however, team care interventions which study multi-
disciplinary care from within a single’®’" or two compatible
TCIM paradigms® are significant in their “articulation”®® of
TCIM whole systems as distinct autonomous disciplines.

Part Ill: outcome assessment

Across the WSR studies reviewed, a range of quantitative
(and, to a lesser extent, qualitative) measurement instru-
ments were used to evaluate outcomes, at various intervals.
As summarized in Figure 10, the majority of studies used
pre- and postmeasures of treatment impacts, often alongside
intermittent and follow-up assessments. Primary outcome
measures were more frequently subjective than objective,
and adverse event reporting was common. Figure 11 pro-
vides a detailed graphical representation of primary and
secondary outcome measure type and usage, discussed and
contextualized in what follows; actual study results receive
no attention in this analysis.

Reporting intervals. Most of the reviewed prospective
studies implement concurrent evaluations of several primary
and secondary outcomes, with measurements taking place
both before and after the intervention. About two-thirds
secondarily report outcomes as measured at intermittent in-
tervals during the intervention period; two-thirds report
“follow-up” outcomes from posttreatment measurements;
and just under one-third do both (Fig. 11). The four reviewed
retrospective studies report postoutcomes onl?/,81 although
the single case report’> and one case series''' furthermore
elaborate on treatment progress over the intervention period.

Primary and secondary outcome measures. Over 70%
of the prospective studies reviewed adopt subjective
measures—and, more specifically, PROMs—to evaluate
their primary outcomes (Fig. 10). About one-third by contrast
apply objective endpoints—such as blood-based biomarkers,
anthropometrics such as weight, or health outcomes like
survival or live birth rates—as primary outcomes, in some
cases alongside PROMs (Fig. 11). Of the range of PROMs
used to evaluate primary outcomes, condition-specific
symptom severity scales dominate across studies; almost all
of these are validated scales developed with reference to
biomedical health/disease conceptualizations. Validated
PROMSs measuring QoL and wellness-related scores also
appear in most studies as secondary outcome measures and
in three studies as a primary measure. The aforementioned
outcome types also serve as secondary (or co-primary)
measures in some studies, as do the following:

* Patient-generated outcome measures in which partici-
pating patients individually define the health- and
wellness-related parameters being measured, at times
with clinician support.

e PROMs to measure treatment expectation and treat-
ment satisfaction.
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¢ Quasi-objective, clinician-assessed tests of physical
function (e.g., walking or spinal flexion tests) or disease
progression (e.g., radiologic tests for rheumatoid ar-
thritis progression).

¢ Health and/or economic outcomes, including medica-
tion usage, health service utilization, and work absen-
teeism (Fig. 11).

All studies that include a standardized behavioral inter-
vention specifically track patient adherence.

Notably, two specific sets of validated QoL and wellness
measurement PROMs appear in multiple studies. These are:

(1) the Short-Form 36 (SE-36)7%717596103 and an ab-
breviated version thereof, the SF-12%0°1. generic,
predetermined scales designed to %ather QoL- and
wellness-related data from patients1 7’138; and

(2) the patient-generated quantitative outcome measures
known as “MYMOP”’ *° (Measure Yourself Medical
Outcome Proﬁle)79’g2’88’94’95 and “MYCaW” (Mea-
sure Yourself Concerns and Wellbeing),89 the latter
of which also gathers qualitative data from patients in
the form of an open-ended questionnaire item.'*

Finally, the reviewed retrospective studies generally use
objective health events (e.g., live birth and death/survival),
alongside other subjective and objective assessment ap-
proaches, to express their outcomes.

Adverse event reporting. Most reviewed studies include
adverse event reporting, monitoring for which occurred
through questionnaire/survey, live during interventions, by
telephone and/or online (Fig. 11). Several herbal medi-
cine studies also sampled blood and/or urine at baseline,
during, and after the intervention, as a safety monitoring
mechanism, 78-80:86.105.118

Paradigm-specific outcome assessment. Paradigm-
specific instruments to measure study outcomes appear in
just two of the reviewed studies. Rioux et al. uses custom-
designed tools ‘‘to capture data in five lifestyle-related areas
identified by Ayurveda as potential contributors or impedi-
ments to weight loss.”?® Forster et al.’s midwifery study
similarly uses a custom-modified PROM that emphasizes
dimensions of care uniquely central to the midwifery para-
digm,'® noteworthy given an elsewhere-identified absence
of such tools in that field."*'

That said, four additional studies produce paradigm-
specific’>">7719 outcomes using biomedically developed
instruments to evaluate symptom scores and other outcomes
associated with singular paradigm-specific diagnoses (e.g.,
“kidney and liver yin deficiency accompanied by liver yang
hyperactivity””’’). The ensuing results are uniquely relevant
to those working within or evaluating the tenets of a study’s
driving paradigm. Bell et al.’s 2012 use of nonlinear dy-
namical analyses to reinterpret objective study outcomes
also produces results that uni%uely refer to homeopathic
medicine’s explanatory tenets.'%®

Complex outcome evaluation models. Aside from Bell
et al.’s'% use of complexity theory described above, just a
few studies employ distinct outcome analytic models that
address the multidimensional data generated. Consistent
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with biomedical research approaches, six mixed methods
studies actively triangulate qualitative with quantitative
findings (Fig. 6); and a few studies with standardized be-
havioral interventions®>°>'?! correlate adherence with
treatment effectiveness measures. Many studies concur-
rently report on a variety of outcome measures in a single
publication, but do not directly draw connections between
them. Some studies—such as Forster et al.’s midwifery
RCT'%M6_yge separate publications to report upon dif-
ferent sets of measured outcomes (e.g., patient satisfaction
Vs. cesarean section rates).

Three additional studies engage with ethnographically-
informed modes of outcome assessment, which deliberately
draw attention to multiple clinical outcomes and/or con-
textualize participants’ experiences over the course of
(rather than at discrete endpoints in) a whole systems in-
tervention.

Aiming to evaluate relationships between separately
measured outcomes, Rioux et al.’s Ayurvedic/yoga therapy
weight loss study begins to model the mixed-methods con-
cept of a ‘“‘topographical data set,” informed by the ‘‘an-
thropological notion of thick description.”?® To this end,
Rioux et al.* graphically plot an overview of 15 distinct
clinical *‘data collection measures’ alongside each mea-
sure’s specific “‘time points for collection.” The 2014 pub-
lication referenced in this study reports on anthropometric
and adherence outcomes, as well as some qualitative results,
while complete outcomes from the trial, including paradigm-
specific measures, are published in this JACM whole-systems
special issue for the first time. Welch et al.’s study, in turn,
explicitly uses ethnographic methods to report on contextual
factors from the clinical environment, reporting minimally on
treatment outcomes.'®? While “thick description’ is simi-
larly evident across most studies using qualitative methods,
the substudy associated with Ritenbaugh and colleagues
trial uniquely engages trial participants in a series of qual-
itative interviews at intervals during the study, ethno-
graphically theorizing process-related ﬁndings regarding
patients’ treatment “‘expectations and hopes.”” '

Model validity and practical considerations in WSR out-
come assessment. Aligned with conventional biomedical
research norms, most reviewed studies engage quantitative
outcome measures to report their results; and subjective ra-
ther than objective measures dominate as primary assessment
tools. Measuring outcomes of direct relevance to patients is of
course no longer atypical in pragmatic biomedical trials
outside of the WSR world. Further suggesting paradigm
compatibility, most primary PROMs used in the reviewed
studies had been developed in biomedical contexts. However,
a set of complex outcome measurement trends emerged in
common across multiple studies, indicating a paradigm
consistent approach distinct from clinical research norms.

Exemplars commonly use symptom severity PROMs
alongside QoL/psychosocial measures, with reference to
multiple endpoints (i.e., pre-, post-, intermittent, and follow-
up). Such an approach—complemented in a quarter of ex-
emplars with treatment satisfaction measures—clearly re-
flects the patient-centered, salutogenic underpinnings of
TCIM paradigms and an emphasis on progressive, enduring
treatment impacts. Repeated usage of some QoL/wellness
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PROMs (e.g., SF-12, SF-36, MYMOP, and MYCaW), some
of which have been developed by TCIM researchers, sug-
gests that these particular tools may be considered particu-
larly paradigm consistent.

Objective outcome measures are certainly not absent
among WSR exemplars, but rarely appear to the exclusion
of concurrent PROMs. Moreover, about half of all objective
study outcomes refer to considerations of direct significance
to patients (e.g., weight change, live birth, and survival),
rather than being concerned primarily with biomedically
conceptualized disease causation. Only one reviewed ex-
emplar uses objective primary outcomes with the ex_}alicit
aim of establishing biomedical mechanisms of action.”?

Bell et al.’s use of objective measures to assess primary
homeopathic outcomes is noteworthy in the context of a
research paradigm routinely dismissed in biomedical con-
texts as physiologically implausible.”> Other studies that
engage objective primary outcomes appear to do so to
render their results comparable with conventional biomed-
ical trials addressing the same chronic health conditions
(Type II diabetes, cardiovascular disease): a consideration
reasonably geared toward external validity.

In contrast to the widespread engagement of paradigm-
specific interventions across the WSR studies reviewed, rel-
atively few reviewed studies engaged paradigm-specific
outcome measures. Some scholars have advised that paradigm-
specific outcome measures be avoided as primary variables in
TCIM research as they may limit studies’ external validity
within biomedically dominant health systems.'** Regardless,
paradigm-specific outcome measures tools—not presently
in widespread WSR usage—may usefully differentiate the
impacts of TCIM interventions delivered on the basis of
paradigm-specific diagnoses, as now discussed.

Conventional PROMs are certainly useful in gathering
outcomes from the patient’s perspective; patient-generated
outcome measures have further potential to capture ef-
fects not preconceptualized by researchers. Such tools,
however, are not designed to evaluate changing pathologies
with reference to a particular TCIM system’s indigenous
concepts.

PROMs custom developed to align in paradigm-
consistent and paradigm-specific ways with TCIM systems’
distinct conceptions of health and disease may begin to fill
this gap.'*® Such tools—which will ultimately require rig-
orous validation—may be based on qualitative research
outcomes, as proposed in Sutherland et al.’s exemplar,*®
purpose innovated as in Rioux et al.’s*> and Forster et al.’s'®
studies, and/or formulated from the rich bodies of paradigm-
specific literature that inform TCIM care.'**'** The Self-
Assessment of Change tool,'* a validated, paradigm-
consistent, patient-centered outcome measure developed by a
group of whole systems researchers in 2011,'4%147 was not
used in any of the reviewed exemplars. Aligned with previous
research on “whole person healing,”'*® and informed by the
lived experiences of TCIM patients, this PROM aims to
evaluate the “‘emergent” effects of therapeutic interventions.

“beyond those [effects] associated with...specific treat-
ment goals, including unanticipated outcomes and multi-
dimensional shifts in overall well-being, energy, clarity of
thought, emotional and social functioning, lifestyle patterns,
inner life, and spirituality.” '
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Elsewhere applied,'**'** use of this tool may notably

improve WSR studies’ reporting of ‘“‘whole person’ patient
outcomes' #0147 moving forward. Clinician-reported,
paradigm-specific outcome measures'**—combined with
inter-rater reliability strategies—will also likely prove im-
portant. Inspiration to renew a centralized open repository of
validated, paradigm-compatible and paradigm-specific out-
come measures for WSR, informed bP/ previous work by
Canada’s INCAM Research Network, st might be further
drawn from the biomedical PROMIS? project.

Furthermore, the application of complex evaluation
models will prove critical in bringing the WSR imperative
to fruition in line with pioneers’ vision of holistically con-
textualized outcomes. Although applications of program
theory have begun to be explored in TCIM clinical research
contexts,'? uptake of complex system science in WSR has
been not as readily undertaken as anticipated, despite pub-
lication of multiple theoretical works on the subject. Se-
curing funding for such complex designs remains a
considerable challenge in this regard. Designs that empha-
size the study of “‘process’ rather than ‘“‘outcomes’” remain
to be fully implemented,'®>® although the relationships
between the two may fruitfully be studied through Rioux
et al.’s “topographical’” dataset proposition.”” Methods that
further interrogate ‘‘individual differences rather than group
averages”>® will also likely prove important, as whole
systems researchers seek to integrate the multiple syner-
gistic aspects of holistic clinical interventions.

Discussion and Conclusions

This scoping review of WSR methods represents a first
synthetic consolidation of over 15 years of advances in a
distinctive field of scientific inquiry. At first glance, WSR
has much in common with conventional clinical research. Its
range of study designs—whether controlled or uncontrolled—
generally represent adaptations upon (rather than reinventions
of) established research methods; and its predominantly
quantitative outcome measurements echo those applied in
biomedical research.

On the whole, WSR designs align with established norms
surrounding the evaluation of complex clinical interven-
tions.” Related features include: the application of “appro-
priate methodological choices”; the use of relevant
randomization alternatives; identification of a ‘‘coherent
theoretical basis’ for intervention design; the engagement of
multiple rather than singular primary and secondary out-
comes; and, at times, the inclusion of economic evaluations.?

Reviewed post-facto in light of the PRECIS-2 pragmatic/
explanatory study continuum’s nine domains,’ most
comparative/controlled WSR studies also exhibit considerably
more pragmatic design features, geared toward evaluating
the real-world effectiveness of particular therapeutic inter-
ventions. This is evident across studies in: the enrolment of
patients and clinicians in existing clinical settings; broad
inclusion of multimorbid participants; high levels of inter-
vention flexibility (i.e., individualization); and primary out-
come measures directly relevant to patients (e.g., symptom
severity and QoL).

As this review equally demonstrates, WSR is distin-
guished by a set of unique features. Studies centralize the
epistemological and practical features of health care para-
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digms distinct from conventional biomedicine. Many WSR
studies rely on dual diagnoses, supplementing, reframing, or
replacing biomedical concepts of health and disease with
paradigm-specific diagnostic and etiologic concepts. Com-
plex salutogenic interventions are commonly tailored to the
patient on this basis, using various individualization strate-
gies. Whole systems researchers, as this work makes evi-
dent, have successfully innovated a range of strategies for
achieving a paradigmatic-methodological fit, that is, ‘““model
validity.”

Such strategies variously include alignment with specific,
established research designs (‘‘paradigm compatibility’’),
modification of conventional methods (‘“‘paradigm consis-
tency”’), and/or innovation of novel research strategies
(“paradigm specificity’”). As summarized in Figure 12 and
elaborated throughout this work, model validity’s dimensions
appear differentially relevant to study design selection, inter-
ventions delivered, and outcomes evaluated in WSR contexts.

Although some of WSR’s key features are not themselves
unique, taken together as a synergistic set of design features,
they become notable for their holistic patient-centered ori-
entation. These features include: recruitment of multimorbid
participants; delivery of multitarget therapies; centralization
of subjective, patient-reported outcomes; diversified and
multiple measurements of treatment effects; and concurrent
engagement of mixed (quantitative and qualitative) meth-
ods. Reflecting on the vision articulated by WSR pioneers
just after the turn of the century, it is clear that the field has
significantly advanced; and TCIM researchers now have a
body of WSR exemplars from which to learn.

Challenges of course remain. At a 2010 roundtable dis-
cussion, WSR leaders debated how to: contend with large
bodies of quantitative and qualitative data; implement de-
signs addressed to complexity; undertake trials of suffi-
ciently powered size to reach meaningful conclusions;
accommodate interpractitioner differences in practice style;
provide training for new researchers; locate publication
venues for multidimensional studies; and address scientific
skepticism about the field.”*> Echoing some of these issues,
the current review additionally calls for greater emphasis on
ethnographically-informed designs, inter-rater reliability,
and paradigm-specific outcomes.

It is hoped that this review will serve as a primary re-
source for researchers, practitioners, funders, and policy-
makers interested in the rigorous evaluation of TCIM as
widely practised. The previous absence of a synthetic
analysis of the field’s advances has perhaps presented a
barrier to WSR’s centralization in strategic plans at core
TCIM hubs, such as the U.S. National Center for Com-
plementary and Integrative Health (NCCIH, formerly
NCCAM). A principal element of the enabling statute from
the U.S. Congress to that agency was to examine the inte-
gration of these ‘“‘systems and disciplines with conventional

Paradigm Paradigm
Compatibility | Consistency

Paradigm
Specificity

STUDY DESIGN
INTERVENTIONS
OUTCOMES

FIG. 12. Model validity in whole systems research.
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medicine and as a complement to such medicine and into the
health care delivery systems.”'>

Regardless, as recently as 2016, former NCCIH leader-
ship resisted calls to support WSR, on the premise that it
was not yet clear what types of methods might be appro-
priate for this purpose. ‘‘Protocols to domesticate the
wildness of integrative personalization’ in the context of
complex TCIM care would be needed, NCCIH leadership
argued at the time."”* As this work clearly documents, rig-
orous WSR methods do indeed exist; further, they have been
successfully implemented.

Securing funding to conduct innovative WSR studies is
certainly a prominent challenge that researchers in this field
continue to face.’ Researchers may elect to align with es-
tablished methods, such as ‘‘pragmatic,” ‘‘complex,”
“‘comparative effectiveness,”” and ‘‘mixed methods’ to so-
licit support for their work, and are wise to adhere to es-
tablished guidelines in these areas. It is however important
to recall that WSR as a maturing scholarly discipline ex-
tends beyond the aforementioned approaches. The incon-
sistent use of “WSR’ and ‘“‘model validity”’ terminology
across the reviewed studies suggests that the field as it
stands could benefit from greater cohesion. ISCMR, an ac-
tive global organization of TCIM scholars whose founding
mission was to advance WSR," might advantageously
renew its role in this regard.

Discussion of the WSR field, in which individualized care
comprises a vital component, would not be complete with-
out reference to the emerging trend toward ‘‘personalized”
biomedical treatment. In contrast to TCIM providers’ ho-
listic reliance on paradigm-specific diagnoses, patient pref-
erences, and contextual factors to personalize care, objective
genomic testing is rapidly becoming the primary driver of
individualization in biomedicine. As Mazer, a biomedical
doctor, astutely observes: ‘‘[tlhe rise of ‘personalized
medicine’ is, ironically, a continuation of [a] reductionist
mode...that deconstructs an individual into her faceless
genetic components.” "¢

WSR is ultimately a hybrid phenomenon that stretches the
boundaries of biomedical research to better accommodate
diverse, holistic health care approaches. At a historical
moment when TCIM providers find their long-held values—
personalized patient-centered care; salutogenesis and
prevention; complex interventions; and patient-reported
outcomes—to have become buzzwords within biomedicine’s
highest echelons, the potential for co-optation is significant.
Despite evident challenges, WSR advocates and leaders who
seek to advance the field must continue to insist that the
multiple dimensions of health cannot be reduced to an ob-
jective set of biomarkers and that the whole is far more so-
phisticated than the sum of its most evidenced parts.
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