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Development of a Taxonomy 
for Rehabilitation Interventions 



Key Topics 

 Benefits of a rigorous system of treatment 
specification (definition) 

 Current state of treatment specification in 
rehabilitation 

 An ingredients-based system for rehabilitation 
treatment specification 

 Treatment theory vs. enablement theory 

 Intervention specification vs. outcome measure 
selection 

 Treatment specification or treatment taxonomy? 
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Key Topics (cont.) 

 Initial treatment groupings 

 Where are we now in the process and what 
challenges are we facing? 

 Next steps… 
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BENEFITS OF TREATMENT SPECIFICATION 
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Research 

 

 Replication 

 Quantifying treatment adherence 

 Evidence synthesis & meta-analysis 

 Dissemination of evidence-supported treatments 
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Training & documentation 

 Clinical training & supervision 

 Patient education about self-treatments 

 Team communication 

 Coverage notes 

 Clinical record documentation & “big data” 
analysis 
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CURRENT STATE OF TREATMENT SPECIFICATION 
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“Structural” 

 Facilities 

 “Acute inpatient rehabilitation” 

 “Skilled nursing facility 

 Disciplines 

 20 hours of occupational therapy 

 12 hours of psychotherapy 

 Problem 

 Variation in treatments delivered within one of these 
categories 

 Overlap in treatments delivered between categories 
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Goal-based 

 Treatment philosophies 

 Bobath 

 Neuro-developmental training 

 Structural family therapy 

 Goal-based 

 Memory remediation 

 Gait training 

 Community reentry program 

 Problem 

 The same “intent” can be enacted in many ways 

 Must every treatment delivered for the same reason be equally 
effective? 
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The Black Box  

of Rehabilitation 

Impairments 

Activity 

limitations 

 ?? 

Improved 

functioning? 

Better quality of life? 
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AN INGREDIENTS-BASED APPROACH 

 An alternative approach because: 

 It’s not the therapist’s intent that affects the patient’s 
functioning… 

 It’s the “ingredients” delivered by the therapist to the patient 
that may (or may not) be therapeutic 

 We need to be able to define a treatment’s 
“ingredients” before we know whether it is effective; 
otherwise we can’t study it. 
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What are treatment ingredients? 

 “Inputs:” what the therapist puts in to effect the 
desired changes in the object 

 Nominally under the therapist’s control 

 May be systematically varied, qualitatively or quantitatively 

 Measurable, at least in principle 
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Ingredients can be: 

 Environmental manipulations, e.g.: 

 How materials are selected and set-up prior to a task 

 Whether distractions are (deliberately) present or not 

 Whether peers, e.g., other patients, are (deliberately) present 

 Devices, modalities, or strategies, e.g.: 

 Choice of assistive devices 

 Choice of modalities / forms of energy or stimulation 

 Both internal and external strategies (planner books, 
calendars, checklists, mnemonics, smart phones, diagrams, 
labels, etc.) 
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Ingredients can be…. 

 All kinds of instructions, cues, verbal or physical 
guidance, “coaching” before or during task 

 Special methods such as chaining, vanishing cues 

 Decisions about how to handle error: minimize, 
ignore, point out (corrective feedback), “process” 

 All kinds of feedback: positive/ negative, concurrent 
(KOP)/ terminal (KOR), augmented, external, plus 
various modalities (visual/ verbal) 

 Prompts to self-evaluate or self-generate feedback 
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Ingredients can be…. 

 All kinds of motivational / effort enhancing 
manipulations, e.g.: 

 Goal setting 

 Self- vs. other-generated, type, difficulty level, type of goal 
(learning vs performance) 

 Reinforcement (positive, negative) 

 Appeals to reason, norms, fears; persuasion, bargaining, 
provision of rationales 

 Development of rapport to make clinician the trusted authority 
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Ingredients planned across sessions can 
include: 

 “Dosing parameters” 

 Schedules of practice & intensity/ frequency of repetitions 

 Schedules of reinforcement 

 Treatment progression parameters: 

 If, in what way, and how quickly demands of treatment are 
progressed to maintain a consistent level of challenge (“zone of 
proximal development”) 

 Generalization parameters: 

 Deliberate variation in environmental conditions/ demands 

 Explicit training in when/ where/ how to use a learned routine 
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What are not treatment ingredients? 

 Treatment plans, and treatment planning meetings 

 Treatment philosophies, orientations, schools of 
thought 

 Therapist intentions, beliefs, desires, attitudes, etc. 

 Patient assessments 

 All of these may affect choice or delivery of 
ingredients, but they are not ingredients themselves. 
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TREATMENT THEORY VS. ENABLEMENT THEORY 
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Treatment Theory 

 Specifies the mechanism by which a proposed 
treatment directly changes some aspect of 
functioning 

 Directly changed entity = “target” of treatment 

 In doing so, the treatment theory defines the 
“essential ingredients” of the treatment that produce 
the desired change 

 There may be additional “active ingredients” that 
moderate the treatment’s effect, but the “essential 
ingredients” are defining 

 In rehabilitation, treatment theories come from 
many different domains of science 
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Treatment Theory Examples 

Treatment Target Essential Ingredients 

Progressive 
resistance 
exercises 

Increased muscle 
strength (torque) 

Repetitive contraction 
against increasing 
resistance 

Picture naming 
practice 

Faster & more 
accurate word 
retrieval in 
confrontation 
naming 

Effortful naming (??) 
with starting phoneme(s) 
cuing as needed (??) 

Hemi-dressing 
training 

Independent 
dressing in 
reasonable time 

Repeated performance 
with error feedback 
about physical strategies 
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Enablement Theory… 

 Addresses the causal interrelationships among 
variables at different levels in the ICF 

 If we improve a particular impairment, what 
effects do we expect elsewhere in the ICF 
system? 

 Aim of treatment (the clinically important 
desired outcome) is often distal to target of 
treatment, so enablement theory is relevant 
(e.g., strengthening to enhance ambulation; 
attention training to enhance work 
performance) 
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Treatment & Enablement Theories are Both Critical 

 Treatment theories offer us tools to effect chance in 
tissues, organs, persons, or society, but they offer no 
guidance regarding the distal effects of making such 
changes. 

 Enablement theories predict the distal changes that 
will occur as a result of more proximal treatment 
interventions, but they offer no tools for making the 
initial intervention 
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INTERVENTIONS VS. OUTCOMES 

 The outcome measures that are most relevant to 
supporting/refuting the treatment theory are direct 
measures of changes in the treatment target (which 
may or may not be clinically meaningful) 

 The outcome measures of “macro” aims are often 
more clinically meaningful measures of treatment 
benefit but may be responsive to the treatment only: 

 If the target is an aim 

 If the treated patient has one predominant deficit (target) 
limiting achievement of aims 

 If the patient is enrolled in a treatment program that addresses 
multiple targets relevant to such aims 
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SPECIFICATION VS. TAXONOMY? 

 

26 



Specification 

 Clear operationalization of a particular treatment 

 What meets the definition of the treatment and what 
does not? 

 An ingredients-based specification system would 
solve many of the problems associated with current 
approaches to treatment specification, e.g., 

 Replication, meta-analysis 

 Adherence measurement 

 Clinical communication 
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Taxonomic organization 

 A taxonomy is any “system of classification”, built on well-
specified items 

 A useful taxonomy highlights conceptual similarities and 
differences, suggesting fruitful investigation and extensions 

 The periodic table: 

 Columns have similar electron structures and chemical properties 

 New elements are predicted to have specific properties 

 A rehabilitation treatment taxonomy could suggest: 

 Commonalities in practice schedule, types of feedback, etc., that are 
most effective across many different skills; 

 Common denominators of devices that deliver prolonged stretch 
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TREATMENT GROUPINGS 

 Largest subcategories of rehabilitation treatments 

 Intended to be mutually exclusive in the types of 
targets they address and the essential ingredients 
they employ 

 Treatments that change… 
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I. Structural tissue properties 

 Typical treatment targets: Size, shape, flexibility of 
tissues 

 Essential ingredient: Application of energy 
(mechanical, other) to tissues 

 Clinical examples: Tendon lengthening, wound 
healing, massage to remove tissue adhesions 
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II. Organ functions 

 Typical treatment targets: Output/ efficiency/ 
response dynamics of organ or organ system 

 Essential ingredient: Stimulation relevant to organ 
system or substitution for receptor/transducer of 
system of organ 

 Clinical examples:  

 Cardiovascular exercise, muscle strengthening exercise 

 Deep brain stimulation, tilt table, “attention capture” treatments 
for pain 

 Prosthetic limbs, hearing aids 
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III. Skilled performances 

 Typical treatment targets: Speed, efficiency, quality, 
automaticity of physical and/or mental performance 

 Essential ingredient: Facilitation of performance--
“learning by doing” 

 Clinical examples:  

 FUNCTIONS, e.g., balance, dexterity, swallowing, naming, 
understanding language (typically involve progression along a 
dimension of challenge) 

 ACTIVITIES, e.g., walking, dressing, meal preparation, 
conversation, answering the phone 
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IV. Knowledge, beliefs, attitudes & 
motivation 

 Typical treatment targets: Amount & accuracy of 
knowledge; changes in emotional reactions, attitudes, 
& beliefs 

 Essential ingredient: Facilitation of the acquisition of 
(salient) information  (this can include new 
information or novel interpretations of “old” 
information) 

 Clinical examples: Patient or caregiver education, 
adjustment counseling, information on “what to do” 
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CURRENT PROJECT STATUS 

 The previous NIDRR-funded project terminated with 
a bundle of manuscripts describing the first round of 
conceptual developments [Arch Phys Med Rehabil, 
95(Suppl 1), 2014] 

 The new PCORI-funded project seeks to: 

 Solicit nominations of ~ 50 treatment examples from across 
rehabilitation to serve as examples for specification 

 Provide complete specifications of those 50 treatments 

 Provide a “manual” to the process of specification 

 Train naïve clinicians to perform treatment specifications 
along these lines, using the examples and manual 

 Assess impact using pre and post-testing of specifications 
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NEXT STEPS 

 Some challenges remain… 

 Many have to do with balancing conceptual precision 
with practicality of a useful 
specification/classification system 
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Treatment vs. Treatment Component 

 Many “treatments” are actually combinations of 
ingredients that may address different targets from 
different treatment groupings 

 Cognitive behavior therapy: 

 Knowledge of the nature of depression (IV) 

 Understanding of the nature of dysfunctional thoughts, the 
cycle of behavioral inactivity (IV) 

 Motivation to set/work toward small goals (IV) 

 Developing skills in self-talk, correction of dysfuncti0nal 
thoughts (III) 

 Establishing rewarding behavior patterns (III) 

 Pros and cons of fractionating… 
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Volitional Treatment 

 Some rehabilitation treatments don’t require active 
patient effort (“non-volitional,” e.g., serial casting) 

 Many rehabilitation treatments require the patient to 
exercise, practice, etc. (“volitional treatments”). 

 For volitional treatments, we can distinguish between 
ingredients that… 

 Enhance the likelihood that the patient will perform the volitional 
activity as directed; 

 Enhance the impact of that activity, if performed, on the ultimate 
treatment target 

 Should all volitional treatments be divided into 2 
components? If not all, then which and when? 
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Adaptive Devices & Compensatory Strategies 

 Some adaptations have a direct therapeutic impact 
(and hence are ingredients with targets) – e.g., 
installation of a ramp at the patient’s home. 

 Some adaptations require knowledge and skill 
development to be used before they have their 
ultimate clinical impact (e.g., wheelchairs) 

 Some adaptations are incorporated into larger 
behavioral routines such that the adaptation has a 
potentially different target from the larger routine 
(e.g., a reacher used in the process of dressing) 
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Devices/strategies (cont.) 

 Should all devices and strategies have their own 
distinct treatment targets? 

 (e.g., reacher: “ability to gather necessary clothing items”; 
dressing practice: “ability to dress independently in reasonable 
time”) 

 How should we think about those targets? 

 Is the target for a reacher “arm ROM”? “Ability to gather 
necessary clothing items”? 

 How do we distinguish a specific compensatory 
device or strategy from “how I like do the task”? 
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