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DISCLAIMER 

The information in this document is provided for informational purposes only. It does not 
constitute advice on any medical, legal, or regulatory matters, and should not be used in place 
of consultation with appropriate medical, legal, or regulatory personnel. Receipt or use of this 
document does not create a relationship between the recipient or user and Cure SMA, the 
Cure SMA Industry Collaboration, or any other third party. The information included in this 
document is presented in a summary fashion and may not be exhaustive. The information is 
being provided as of August 2021 and may no longer be current. Consult guidance from 
regulatory authorities, study sponsors, and institutional review boards before taking action 
based on the information in this document. 
 
This document was prepared by Cure SMA and funded by the Cure SMA Industry 
Collaboration. CURE SMA AND THE CURE SMA INDUSTRY COLLABORATION PROVIDE 
THIS DOCUMENT “AS IS, WHERE IS” AND WITHOUT WARRANTY OF ANY KIND, EITHER 
EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BY NOT LIMITED TO IMPLIED 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PURPOSE, OR 
NONINFRINGEMENT. Cure SMA and the Cure SMA Industry Collaboration make no 
warranty that the document will meet your requirements or be error-free. The users and 
recipients of this document assume all risk as to the use of the information contained in the 
document. 
 
The Cure SMA Industry Collaboration is a collaboration of pharmaceutical and biotech 
companies involved in the development of SMA therapeutics. The objectives of the Cure SMA 
Industry Collaboration include leveraging the experience, expertise, and resources of 
pharmaceutical and biotech companies to advance best practices, standards and approaches 
for development and clinical evaluation of therapeutics; enabling collaborative research; 
enhancing opportunities to engage health authorities in a patient-focused manner on topics 
related to drug development and review; sharing pertinent findings for the benefit of the 
broader scientific and regulatory community and the general public; and reducing patient 
fatigue through more streamlined and coordinated engagement of the patient and caregiver 
community. 
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“How to Use” Toolkit Example Guide 

The Best Practices for Physical Therapists & Clinical Evaluators in Spinal Muscular Atrophy document can be 
utilized as a toolkit for any experience level. Below are some example scenarios on how to apply and best use 
this toolkit. 

 

Beginner CE Example: Scenarios & Recommended Sections of the Toolkit to Reference 
A sponsor reaches out to your site for participating in a new clinical trial in SMA. 

Your coordinator and PI ask you to complete regulatory trainings for the IRB. 

A. Section 2: Steps to Take Before Participating in a Trial 
a. Clinical Evaluator Training and Development - For information about fundamental trainings 

see Table A1: Recommended Regulatory Training for Clinical Evaluators 
i. GCP certification through CITI Program 
ii. HIPPA training through CITI Program 
iii. If working with a pediatric population, please review, CFR 46 Subpart D—Additional 

Protections for Children Involved as Subjects in Research 

You have an SMA patient who may be eligible for the study. 

B. Section 2: Steps to Take Before Participating in a Trial 
a. Clinical Evaluator Training and Development – For those who want to further develop their 

skill set, many comprehensive manuscripts are available that can educate on SMA disease 
course, clinical presentation, recommended standards of care, etc. (see Table A2: SMA 
Seminal Paper Reference List for a comprehensive reference list on SMA Seminal Papers) 

C. Table A2: SMA Seminal Paper Reference List 
a. Standard of Care articles to read 
b. Patient may have an orthopedic issue that could impact participation 

i. Articles on Orthopedic Issues (i.e. Contractures, Scoliosis, Hip dislocation) 
D. Section 3A: Evaluation in the Clinical Setting 

a. Biomechanics of Movement in SMA – Given the prominent impairments of muscle weakness, 
contractures, and scoliosis, patients with SMA can develop compensatory mechanisms to 
maintain function and independence with movement. Common compensations and 
biomechanics are identified by position in Table 3 

The protocol says the SMA type II sitter cohort will use the MFM and the RULM during the study. 

E. Section 3B: Evaluation of Study Participants in Research Setting 
a. Available Motor Function Outcome Measures by Phenotype - Some of the most common 

outcome measures for SMA are listed in order of prioritization in Table 4: Commonly Used 
Outcomes by SMA Functional Level/ Phenotype 

i. MFM – Information about test and use in SMA 
1. Link provided to access to manual, proforma and relevant articles in Table A4: 

Outcome Measure and Evaluation Resources 
ii. RULM – Information about test and use in SMA 

1. Link provided to access to manual, proforma and relevant articles in Table A4: 
Outcome Measure and Evaluation Resources 

F. Link for Table A6: RULM Kit Supply List to implement in clinic 

Your coordinator approaches you with how much time you require as they are creating the budget. 

Use Table of Contents to access each outcome measure in the study and estimated assessment times. 

You have CME requirements and are interested in applying it to SMA education and training. 
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Table A5: Professional Development: Meetings for Continuing Education: See online e-learning modules 
and upcoming conferences. 

 

Intermediate CE Example: Scenarios & Recommended Sections of the Toolkit to Reference 
Newborn screening for SMA gets approved in your state. 

You get a referral to your clinical from SMA newborn screening. 

A. Section 3B: Evaluation of Study Participants in Research Setting  
a. Available Motor Function Outcome Measures by Phenotype – Some of the most common 

outcome measures for SMA are listed in order of prioritization in Table 4  
b. Can assess which pre-symptomatic measures are appropriate based on age 

i. CHOP INTEND – Biogen reported in an interim analysis of infants enrolled in the 
NURTURE pre-symptomatic study of Nusinersen that CHOP INTEND scores 
averaged 61 for infants with 2 copies of SMN2 and 62 for those with 3 copies of 
SMN2. 

1. Link provided to access to manual, proforma and relevant articles in Table A4: 
Outcome Measure and Evaluation Resources  

ii. WHO – Biogen reported in an interim analysis that WHO motor milestones were on 
target for infants enrolled in the NURTURE presymptomatic study of Nusinersen 

1. Link provided to access to manual, proforma and relevant articles in Table A4: 
Outcome Measure and Evaluation Resources  

iii. BSID-III – The BSID-III is currently being used in AveXis and Roche SMA clinical 
trials. To date no evidence is published on the BSID-III specific to SMA 

1. Link provided to access to order test kit in Table A4: Outcome Measure and 
Evaluation Resources    

A patient asks you about a clinical trial they saw in a newsletter. 
B. Table A3: External Resources for SMA Education and Training 

a. SMA Clinical Trials – Current List of SMA Clinical Trials for a comprehensive list of current 
clinical trials available for those with SMA on clinicaltrials.gov  

b. Pharmaceutical Related Resources – SMA Therapeutics: A Comparative Overview of Drugs 
Approved and in Development, a presentation outlining targets for therapeutic intervention in 
SMA  

Your coordinator asks when is the best time to schedule the research patient for testing. 
C. Section 4: Considerations Related to Assessments and Patient Evaluation: Standards of Care, 

Supportive Care, and Multidisciplinary Care  
a. Best Practices and Testing Considerations for Best Performance – to refer to for optimal 

testing and communication to patient 
 

Advanced CE Example: Scenarios & Recommended Sections of the Toolkit to Reference 
A sponsor contacts your center for participation in a new clinical trial in SMA. 

You receive the protocol and see new fatigability testing you are unfamiliar with for their cohort of non-
ambulatory SMA. 

A. Section 3B: Evaluation of Study Participants in Research Setting  
a. Available Motor Function Outcome Measures by Phenotype – Some of the most common 

outcome measures for SMA are listed in order of prioritization in Table 4  
i. ESNHPT – read description of the test, read the evidence in SMA 
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1. Link provided to order test kit to practice in clinic, and related articles in SMA in 
Table A4: Outcome Measure and Evaluation Resources  

ii. PROs for fatigue – read description of tests, read the evidence in SMA 
1. FSS – read description of test, get access to resources and related articles in 

SMA, Table A4: Outcome Measure and Evaluation Resources 

You are interested in networking and attending an upcoming conference that highlights SMA and 
neuromuscular diseases to learn about the late-breaking research 

B. Table A5: Professional Development: Meetings for Continuing Education 
a. Organizations – World Muscle Society – sounds interesting and click to learn when is the next 

conference 

Your coordinator asks when is the best time to schedule the research patient for testing. 
C. Section 4: Considerations Related to Assessments and Patient Evaluation: Standards of Care, 

Supportive Care, and Multidisciplinary Care  
a. Best Practices and Testing Considerations for Best Performance – to refer to for optimal 

testing and communication to patient 
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Introduction 
Spinal Muscular Atrophy (SMA) is a genetic disorder characterized by degeneration of anterior horn cells with 
subsequent, progressive muscle atrophy and weakness. SMA has been classified into four primary clinical 
phenotypes, SMA type I-IV, based upon age of onset and highest motor function achieved.1,2 The most 
common form of SMA is caused by mutations in the 5q13 survival motor neuron (SMN1) gene. The disorder 
affects 1 in 6-10,000 infants with a carrier frequency of 1 in 40.3,4  

Individuals with untreated SMA often have difficulty performing the basic functions of life, such as walking, 
eating, breathing, and swallowing. As such, the recommended standard of care management of SMA is often 
complex and comprehensive, requiring the involvement of multi-disciplinary specialists, including 
neuromuscular specialists, pulmonologists, physical and occupational therapists, orthopedic doctors, among 
others.5-7 The role of the physical therapist (PT) is, as such, vital in the optimal functioning and management of 
patients with SMA. 

Over the past 10-20 years much progress has been made to better understand the pathophysiology and 
molecular genetics of SMA and such has provided the basis for pharmacologic and genetic therapy 
development leading to a new era of translational medicine for those with SMA. The convergence of basic 
science, preclinical, and clinical efforts has forged a solid path forward leading to treatments for SMA that were 
not previously available. Figure 1 provides a historical timeline highlighting important milestones toward 
development of SMA treatments. With the nature of the SMA clinical research landscape, evolving therapeutic 
pipeline, and three treatments that are now FDA-approved, with others on the horizon, supporting and 
expanding the existing clinical research infrastructure in SMA has never been more critical. To this end, Cure 
SMA is leading efforts to engage new clinical research centers and provide educational resources to research 
team members to support the effective conduct of clinical research in SMA (see Cure SMA Clinical Trial 
Readiness site for more details).  

Figure 1: Historical perspective highlighting important milestones toward development of SMA treatments 

 

 

SOC - Standard of care 
ASO - Antisense oligonucleotide 
NIH - National Institutes of Health 
 

https://www.curesma.org/clinical-trial-readiness/
https://www.curesma.org/clinical-trial-readiness/
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To support CEs involved in SMA clinical trials, Cure SMA has developed recommended best practices to 
promote the most effective conduct in clinical trials. These best practices are intended to help CEs, especially 
those new to SMA clinical trials, understand challenges and issues they may encounter and find productive 
ways to navigate these challenges.* These recommendations were developed in collaboration with CEs who 
have significant experience in clinical trials in SMA and through an extensive literature review. Also included in 
this document is a set of Appendices with links to additional resources and articles for further reading, which 
delve more deeply into the issues discussed below. 

More Information 

 For a comprehensive list and description of the different therapeutic approaches to treat SMA, you may 
click here: Therapeutic Approaches in SMA.  

 For a comprehensive list of current clinical trials available for those with SMA, you may search here: 
clinicaltrials.gov & SMA. 

 Additional resources may also be found in Table A3: External Resources for SMA Education and 
Training, located within the Appendix. 
 

  

                                                   
* This does not represent an exhaustive review of existing literature or resources but is offered as a starting place intended to increase 
awareness of the potential challenges that CEs may encounter in the course of SMA clinical trials.  

https://www.curesma.org/therapeutic-approaches/
https://clinicaltrials.gov/ct2/results?cond=spinal+muscular+atrophy&term=&cntry=&state=&city=&dist
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Section 1: The Role and Responsibilities of Physical Therapists and 
Clinical Evaluators in SMA Care and Research 
Generally, physical therapists (PTs) are involved in diagnosis and management of children and adults affected 
with conditions that limit one’s ability to move and function optimally when performing activities of daily living.8 
The role of PTs is multifaceted and includes injury prevention, restoring and maintaining physical function, and 
promoting wellness, fitness, and optimal quality of life as it relates to movement and health.8 Physical 
therapists provide care across multiple settings, including hospitals/medical centers, private practices, 
outpatient clinics, schools, sports and fitness facilities, etc. When managing the care of children and adults with 
SMA, PTs focus on promoting function, mobility, positioning,bracing, and stretching. Physical therapists may 
also recommend equipment such as adaptive seating, strollers, wheelchairs, standers, and gait trainers. 
Physical therapists have emerged as leaders in Standard of Care Guideline development for SMA,6,7 and as 
educators providing continuing medical education to address unmet needs for expertise to provide outstanding 
care for individuals with SMA.  

Physical therapists also play a critical role in clinical research as clinical evaluators (CE), and a pivotal role in 
the successful execution of clinical trials in SMA. Clinical evaluators evaluate patients across multiple health 
dimensions using a variety of motor function scales and patient reported outcomes (PROs) and assess 
baseline function and potential changes with intervention in a research participant’s motor function, respiratory 
function, and other developmental milestones that may be attributed to the effects of a potential therapeutic. 
Physical therapists have also undertaken critical roles as advisors, consultants, and CE trainers for trials. 
Figure 2 provides a timeline of key SMA clinical research and education milestones supported by PTs. See 
Table 1 for examples of SMA studies and research protocols where PTs and CEs have played a pivotal role.
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Figure 2: Timeline of the most important SMA clinical research and education trial milestones. 
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Table 1: The central roles of physical therapists in SMA research in the United States. 

Natural History and Biomarker Studies 
Trial Network Study Type Physical Therapist 

roles* 
Study status 

PNCR 
Pediatric 
Neuromuscular Clinical 
Research Network 

Natural History study all types 
and ages of SMA in a US 
cohort 

a, b, c, d, e, f, g Ongoing9 

NeuroNEXT 
Spinal Muscular 
Atrophy (SMA) 
Biomarkers Study in 
the Immediate 
Postnatal Period of 
Development 

1st study supported by 
NeuroNEXT to assess natural 
history of infants with Type 1 
SMA with control group of age 
related typically developing 
infants 

a, b, c, d, e, f, g, h, o Completed3,10,11 

BforSMA 
Biomarkers for SMA 
Study 

SMA Biomarker exploration 
study 

a, b, c, d, e, h, i, j Completed12-14 

Therapeutic Trials:  Phase I-VClinical Trials 
Sponsor Therapeutic agent Physical Therapist 

roles* 
Study status 

Novartis Gene 
Therapies 
STRIVE, STRIVE EU, 
STRONG, SPRINT, 
REACH 

 
Onasemnogene Abeparvovec-
xioi/ Zolgensma 
  
Single dose SMN1 gene 
replacement therapy, 
intravenous (IV)and intrathecal 
(IT) administration 

a, c, d, e, f, g, h, i 
 
 

FDA approved 
May 201915,16  
 
 

Ionis/Biogen  
CS1, CS2, CS10,CS12, 
CS3a, CS3b 
(ENDEAR), CS4 
(CHERISH), CS11 
(SHINE), NURTURE, 
EMBRACE, DEVOTE, 
RESPOND, ONWARD 

Nusinersen/Spinraza 
 
Antisense Oligonucleotide, 
SMN2 splicing 
modulator/enhances SMN 
protein production centrally, via 
intrathecal (IT)administration 
 

a, c, d, e, f, g, h, i, k FDA approved 
Dec 201617,18 
 
 

Genentech/Roche 
SUNFISH, FIREFISH, 
JEWELFISH, 
RAINBOWFISH 

Risdiplam/Evrysdi 
 
Orally administered liquid SMN-
2 splicing modifier 
 

a, c, d, e, f, g, h, i   
 

FDA approved 
August 202019,20 
 
 

Cytokinetics Reldesemtiv 
 
Fast skeletal muscle troponin 
activator (FSTA) 

a, c, d, h, i 
  

Completed, 
awaiting results21 

Scholar Rock 
TOPAZ 

SRK-015/Apitegromab a, c, d, h, i,  Ongoing, 
recruitment 
closed22 

Project Cure SMA Valproic acid (VPA) and 
Carnitor 

a, c, d, e, f, g, h, i,  Completed23-26 

Physical Therapist Intervention Studies  
PI Intervention Physical therapist 

roles* 
Status 

Montes Lower extremity strengthening 
and aerobic stationary bike 
exercise RCT for those with 
type III SMA 

d, e, f, g, i, l, o, p, q  Completed27,28 
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Lewelt Home-based, progressive 
resistance exercise in children 
with types II and III SMA 

d, e, f, g, I, m, n, o, p, 
q 

Completed29  
 

 
*a. Clinical Evaluator, b. Outcomes development, c. Evaluator training, d. Protocol development, e. Manuscript 
development, f. Analyses, g. Publication, h. Advisory board, i. Outcomes selection, j. Consultant, k. Steering 
committee, l. Principal Investigator, m. Co-Investigator, n. Site PI, o. Grant submitted and awarded p. 
Recruitment, q. Interventionist  
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Your Role as a Clinical Evaluator in a Clinical Trial 

The fundamental role of CEs is to work with the research team under the principal investigator (PI), who takes 
ultimate responsibility for study conduct. All research team members, including CEs, ensure the effective 
conduct of clinical trials using good clinical practice (GCP). Clinical evaluators may participate in other clinical 
trial activities including study design, protocol development, data management and analysis, presentation, and 
manuscript preparation and publication.30  

Clinical evaluators are responsible for promoting consistency across the course of a clinical study. Clinical 
evaluators must perform each assessment in a consistent, reliable, and standardized manner with all trial 
participants, such that the data collected is valid and reproducible and may be used to assess critical endpoints 
in a given clinical trial. This includes using standardized clinical outcome measures while following published 
manuals of procedures (MOP). Study protocols dictate the outcome measures used in trials. 

 Physical therapists are trained to analyze movement and determine if the quality and/or quantity of 
movement meets test item criteria on motor function examinations. 

 Typically, two trained CEs are assigned at each site as primary and back-up evaluators. It is very 
important for the same CE to administer assessments for each individual patient over the course of the 
clinical trial to reduce variability and maintain consistency. The back-up evaluator performs 
assessments only if the primary evaluator is unavailable. However, the primary and back-up evaluators 
are encouraged to work together in clinical and research settings to promote alignment in 
administration and scoring for future testing. 

 Standardization of evaluations is critical to maintain consistency. This requires the CE to follow the 
manuals of procedures and instructions as written, including the: 

o Order of assessments  
o Specific order of test items 
o Demonstrations, etc.  
o Requirement to use the same equipment through the course of the study  

 To reduce variability, the same CE (working with the back-up CE) should perform repeated evaluations 
within the same testing environment. Child cooperation, time of day, rest breaks, and parental 
involvement can be confounding factors that affect reliability and reproducibility of evaluations. 

Becoming a Clinical Evaluator in a Clinical Trial: Education and Training  

Primary CEs and back-up CEs for clinical trials need robust training (including didactic lecturing, hands-on 
training, and competency evaluations) to ensure consistency and quality assurance among all participating 
CEs and assessments. This promotes high-quality, reproducible data, essential for trial success. 

 Formal sponsor-led CE trainings are required to ensure reliability and the standardization of 
administration and scoring of outcome measures. This training is designed to decrease variability 
across visit assessments and between CEs. It provides study-specific structure for the level of training 
and experience required as well as qualification to begin trial participation. 

 Researchers and sponsors support the education and training of CEs to increase confidence in data 
robustness and accelerate study start-up.  

Assuring Quality Control in the Clinical Trial: Whose Responsibility is it? 
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Quality assurance and control is the responsibility of the entire research team and the research sponsor. In a 
clinical research setting, the PI holds primary responsibility for proper study conduct and the protection of 
research participants. However, to ensure the validity of the trial results and to maintain uniformity, the industry 
sponsor is ultimately responsible for implementing uniform quality assurance measures and standards across 
all trial sites and ensuring that everyone involved in the conduct of research obtain the required regulatory, 
operational and role specific training prior to the conduct of research. Typically, an expert PT training team is 
involved to provide quality control for site evaluators’ assessment of patients using functional outcomes. This 
may include requirements for videography to assure the trained CEs have maintained the proper testing 
environment, proper set-up of equipment, proper test administration of start positions, and any other conditions 
that could affect patient testing. 

Regular refresher trainings (annual and/or bi-annual) typically occur to reduce drift (from administration and 
scoring) associated with time between training and test implementation. During these sessions, issues 
addressing quality control may be addressed, e.g., correct administration and/or scoring of test items. 
Additionally, these sessions allow evaluators to discuss new findings or testing issues that may come up with 
changes in function as the participants gain strength and skills. Refresher trainings help to maintain a high 
standard of reliability and reduce variability during the CE’s assessments for the continuation of the trial.  

 
 
  

KEY POINTS: ROLES AND RESPONSIBILITIES. 
 Physical therapists/CEs are key members of the clinical research team who hold a 

wide variety of responsibilities. Clinical evaluators play a key role in the effective 
conduct of clinical trials and are involved in the assessment of patients with a wide 
range of diagnoses, including various neuromuscular and rare diseases such as SMA.  

 Physical therapists/CEs may also participate in many aspects of research including 
study design, protocol development, data management and analysis, presentation, and 
manuscript preparation and publication. 

 In SMA clinical trials, CEs are responsible for assessing patients across multiple health 
dimensions, using a variety of motor function scales and PROs, to assess baseline 
function and potential changes/improvements that may be captured over time, 
following the administration of a given therapeutic.  

 Clinical evaluators must perform each assessment in a consistent, reliable, and 
standardized manner for all trial participants, to ensure collected data is valid and 
reproducible and may be used to assess critical endpoints.  

 Becoming a CE for a clinical trial requires robust training to ensure consistency and 
quality among all participating CEs and assessments. 
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Section 2: Steps to Take Before Participating in a Trial 
Clinical Evaluator Training and Development 

Before CEs actively engage in clinical trials, they must complete training to ensure ethical research conduct. 
Additionally, as stated above, CEs must complete all training required per study protocol to ensure 
reliability/standardization of administration and scoring of all trial-related outcome measures. Individual sites 
may have site-specific evaluator training requirements as well. For information about fundamental trainings that 
CEs should complete as part of their professional training, see Table A1: Recommended Regulatory Training 
for Clinical Evaluators for an overview of recommended trainings.  

Clinical evaluators are encouraged to seek opportunities to further their professional development through 
continued learning. For CEs with little to no prior experience, or those who want to further develop their skill 
set, many comprehensive manuscripts are available that can educate on SMA disease course, clinical 
presentation, recommended standards of care, etc. (see Table A2: SMA Seminal Paper Reference List for a 
comprehensive reference list on SMA Seminal Papers); for other, more in depth, educational and training 
resources you may refer to Table A3: External Resources for SMA Education and Training. Importantly, these 
documents are a valuable resource to support the CE but do not supersede those that are required by a CEs 
institution or by the sponsor; they are simply suggested as additional resources. 

Basic Clinical Research Practice: Regulatory Essentials for Clinical Trial Participation 

Below, is a high-level overview of key regulatory training and certifications needed to conduct trials in SMA. 
Please note, this is not intended to be a comprehensive list. As mentioned in the previous section, these 
requirements are often dictated by your Institutional Review Board (IRB) and the specific study protocol in 
which you will participate. There should be adequate training for all staff participating in the conduct of a study, 
including any new staff members that start after the study has begun. For a more detailed description of the 
regulatory training required of the research team, including CEs, prior to the conduct of any clinical trial (see 
SMA Clinical Trial Readiness Toolkit - Part II: Key Elements of Trial Management). 

Institutional Review Board (IRB) Requirements, Regulatory Certifications, and Training Recommendations 

Several trainings and certifications on ethical and effective conduct of research are required of the research 
team prior to IRB approval and trial initiation. Certification that one has completed training in Human Subjects 
Protection (HSP) in research is required of all faculty, investigators, study coordinators, CEs, and other 
individuals directly involved in human subject research. This means anyone working directly with human 
research participants, data, or tissue that can link back to individual research participants. 

Key types of training are presented in Table 2 below. While this list may provide a helpful starting point, it is not 
exhaustive. For a list of recommended regulatory training (including links to pertinent federal regulation), and 
required forms that the CE must complete, please refer to Table A1: Recommended Regulatory Training for 
Clinical Evaluators. 

Table 2: Key Types of Training for Clinical Evaluators  

Type of Training Where to Find It 

Research Ethics and 
Compliance Training 

Ethics and compliance training (includes HSP training) provided by: 
• CITI Program (registration required) 
• IRBs at each academic institution  

US FDA Regulated 
Research  

FDA maintains a webpage called “Regulations: Good Clinical Practice and Clinical 
Trials” that contains links to regulations that govern clinical trial conduct and human 
subject protections. Key topics include FDA regulatory compliance; human subjects’ 

https://www.curesma.org/wp-content/uploads/2019/11/Cure-SMA-Clinical-Trial-Readiness-Toolkit-Nov-2019.pdf
https://about.citiprogram.org/en/homepage/
https://www.fda.gov/science-research/clinical-trials-and-human-subject-protection/regulations-good-clinical-practice-and-clinical-trials
https://www.fda.gov/science-research/clinical-trials-and-human-subject-protection/regulations-good-clinical-practice-and-clinical-trials
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protection (HSP) in research, including general requirements for the informed consent of 
human subjects / key elements of informed consent; responsible conduct of research; 
research with minors; and conflicts of interest. 

Good Clinical Practice 
(GCP) Certification 

CITI offers training on Good Clinical Practice 

Information Privacy and 
Security 

CITI offers training on the Health Insurance Portability and Accountability Act (HIPAA) 
specific for human subject research. 

 

Good Clinical Practice (GCP) Requirements 

The principles of GCP help assure the safety, integrity, and quality of clinical trials by addressing elements 
related to the ethics, design, conduct, and reporting of clinical trials. Adherence to GCP principles is universally 
required and critical to ethical human subjects’ research. (For a review of the FDA consolidated guidance for 
GCP and HSP, see Integrated Addendum to ICH E6 (R1-R2.) A key aspect of GCP includes proper completion 
of study case report forms (CRFs). In clinical trials, recording of information must be Attributable, Legible, 
Contemporaneous, Original and Accurate (ALCOA): 

 Attributable: Can you tell who completed the form(s)? 

 Legible: Is it clear/readable? 

 Contemporaneous: Is it dated? 

 Original: Are all documents the original records (source) or certified copies of original records? Do they 
represent the original data, records or source where the data was initially recorded? 

 Accurate: Does the content on the form reflect a consistent and real picture of what was captured on 
the evaluation? 

For more on documentation, see Good documentation practice in clinical research31 and refer to Table A1: 
Recommended Regulatory Training for Clinical Evaluators. 

Required Documentation and Forms for CEs 

The following are required per GCP and FDA regulations. For a comprehensive list of Essential Documents 
According to ICH E6(R2) guidelines, refer to the SMA Clinical Trials’ Toolkit, v.2, Part II, section B2; also see, 
Table A1: Recommended Regulatory Training for Clinical Evaluators.  

 Updated Curriculum Vitae (CV), including affiliation, education, and responsibilities. This 
demonstrates that indeed, you have the qualifications required to perform the functions delegated to the 
CE, per protocol, as part of the research study. Guidance on CV requirements may be found within 
Table A1: Recommended Regulatory Training for Clinical Evaluators. 

 Professional state license to demonstrate you are licensed to practice PT in your state of residence, 
per study protocol. 

 Professional certifications to demonstrate you have the qualifications required to perform the 
functions delegated to the CE, per study protocol.  

 Form FDA 1572, comprises the “Statement of Investigator.” Specifically, it documents information 
requested regarding the investigator’s qualifications and contact information. Every member of the 

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=50&showFR=1&subpartNode=21:1.0.1.1.20.2
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=50&showFR=1&subpartNode=21:1.0.1.1.20.2
https://about.citiprogram.org/en/course/good-clinical-practice-basic-fda/
https://about.citiprogram.org/en/course/health-privacy/
https://www.fda.gov/media/93884/download
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3121265/
https://www.fda.gov/media/93884/download
https://curesma.wpengine.com/wp-content/uploads/2019/11/Cure-SMA-Clinical-Trial-Readiness-Toolkit-Nov-2019.pdf
https://www.fda.gov/media/71816/download
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study team involved in data collection that will be used to assess any of the endpoints must be listed on 
this form (see Instructions for Filling out Form FDA 1572 for further instructions). 

 Financial Disclosure Form, a study-specific financial disclosure form is required (59 FR 48708) from 
each study team member involved in the research study.32,33 This includes any information concerning 
the compensation to, and financial interests of, any clinical investigator, including CEs, conducting any 
clinical research of a drug, biologic, or device. This information is collected to ensure that there are no 
existing conflicts of interest that may compromise the validity of the data. Financial interests and 
arrangements of the PI/research team that could affect reliability of data submitted to FDA in support of 
product marketing are identified and disclosed by the PI to the IRB and by the sponsor on a marketing 
application. For further information on this regulation, you may visit, the U.S. FDA site at Financial 
Disclosures by Clinical Investigators.  

Review of Study Protocol 

Clinical evaluators should have a solid understanding of the study protocol, including the study’s purpose, 
methodology and design (e.g., single-arm, two-arm, open-label, placebo-controlled, blinded vs. double-blinded, 
etc.), the schedule of procedures, trial endpoints, attributes of the investigational product being evaluated, and 
other specific details, particularly pertaining to the CE’s role and clinical evaluations (i.e., outcome measures). 
To learn more about clinical trial design, consider Clinical trial structures34 by Evans (2010). 

Investigator Meetings 

Sponsors hold an investigator meeting (IM) prior to beginning study procedures to prepare study team 
members to conduct an effective trial. At the IM, the study team learns about the protocol and factors required 
to maintain compliance with the protocol, including inclusion/exclusion criteria, procedures performed at each 
study visit, adverse event reporting, lab procedures, regulatory issues, etc. PIs, study coordinators, and CEs 
from each clinical site are typically required to attend. Investigator meetings are designed to encourage 
interaction, provide education and training, and stimulate excitement for a successful clinical trial. Annual 
refresher meetings may occur after the IM to maintain compliance, consistency, and reliability for study 
procedures.  

In addition to the initial IM, CEs may be asked to attend a separate study-specific training to meet requirements 
for certification and participation. This session may include didactic lecture series, video reviews, hands-on 
training, individual/group sessions, and competency testing including reliability of the outcome measures 
performed in the study.  

The Need for and Benefits of a Collaborative, Patient-Focused Approach  

When the patient is not at the heart of all research activities, the outcome and success of the clinical trials may 
be compromised.35,36 A patient-focused approach emphasizes the needs of the patient and involves assessing 
trial design and operations from a patient’s perspective; it may also include integrating patient community input 
into trial design. This type of approach can be particularly impactful in SMA, as clinical trials can be intensive, 
and require significant commitment on behalf of patients, families, and caregivers as well as the research 
team. These are on top of the daily challenges that these patients and families have in managing care and 
coping with the burden of/implications of an SMA diagnosis.37,38 Families, caregivers, and the patients 
themselves (typically after 7 years of age children must provide assent regarding participation in a trial) may 
want to be very involved in care and in the trial process, and are likely to appreciate CEs who demonstrate 
empathy and understanding. Listening thoughtfully to patients, families, and caregivers can help them to feel 
heard, supported, and engaged. Clinical evaluators may also shadow families during clinical visits to gain 
perspective on their challenges and care needed. In general, patients and families are often open to questions 
and happy to help educate the research staff on matters pertaining to their care and that of their loved one. 
Patients and families may also request communication and outreach to their local rehabilitation team of 

https://www.fda.gov/media/79326/download
https://www.fda.gov/media/85293/download
https://www.fda.gov/media/85293/download
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3059315/
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providers to promote continuity of care, discussion and advocacy, rehabilitation planning, and provision of 
resources with the CE acting as a community liaison.  

 
 
  

KEY POINTS: BEFORE PARTICIPATING IN A TRIAL 

 Before CEs become actively involved in clinical trials, it is important to ensure that they 
have completed basic SMA education and training to be effective and support the 
appropriate, ethical conduct of research. CEs are also encouraged to actively seek 
ongoing opportunities for professional development. 

 Clinical evaluators must also complete all IRB requirements, and regulatory 
certifications related to the ethical and effective conduct of research, prior to IRB-
review, approval, and conduct of any research procedures.  

 In preparing for a trial, CEs must ensure that they attain a solid understanding of the 
study protocol, through participation in investigator meetings and self-review of all 
training materials pertinent to your role in the conduct of the study; this also includes 
participation at subsequent PT-related refresher trainings.  

 Clinical evaluators are encouraged to adopt a collaborative, patient-focused approach. 
This will improve the participant’s clinical trial experience and increase the likelihood 
that the participant remains engaged in the study.  

 Study procedures should be coordinated, to ensure that the order of study procedures, 
as mandated by the protocol, are followed as to avoid any protocol deviations. Clinical 
evaluators can do this by maintaining an open dialogue with the PI, coordinator, and all 
key members of the team and by seeking to understand not only the disease but the 
current rehabilitation program and day-to-day experiences of the patients and families. 



 

25 

Section 3: Evaluating Patients with SMA  
Overview of the Evolution and Use of Outcome Measures in SMA 

In the past, muscle weakness in SMA was directly measured by assessments of strength which represent the 
level of impairment or disease severity, but not disease burden. More recently, outcome measures that relate 
to function in daily life have been shown to be more clinically relevant, meaningful, and essential to determine if 
a change in strength can impact a patient’s performance. Functional scales have the advantage of capturing 
motor performance in a more comprehensive way while being able to reliably administer to many individuals.39 
As therapeutic approaches for SMA became more realistic, international and national networks of SMA experts 
worked hard on developing and validating old and new measures to identify surrogate endpoints for natural 
history data interpretation and for future treatment effects. This work has resulted in dramatic improvements in 
identifying appropriate and disease-specific tools to be applied in both clinical and research settings.39  

Disease-specific assessments are recommended as they have been designed to target the functionally 
relevant issues in SMA. These disease-specific scales were designed to capture the broad phenotypic 
spectrum of SMA including the severely weak infants (typical in the untreated, type I presentation) to the mildly 
impaired adults (typical in untreated, ambulatory strong type III/IV presentation). Many of the scales developed 
hierarchical tasks according to frequency distribution and the number of patients being able to achieve them, to 
allow us to anticipate the next developmental gain or milestone. A classification system based on age of 
symptom onset and highest ever motor function achieved has been widely adopted to describe SMA types I-
IV.7 More recently, the updates to the standards of care have classified phenotypes by their current motor 
function status (non-sitters, sitters, and walkers) to provide guidelines on evaluation and rehabilitation.6,39 

Section 3A: Evaluation in the Clinical Setting 

Standards of care for SMA support regular multidisciplinary visits including physical therapy evaluations using 
standardized disease-specific outcome measures to monitor disease progression and support rehabilitation 
management and clinical decision making.5-7 A rehabilitation standard of care consensus statement for SMA 
was originally published in 2007 and was revised in 2018.6 These guidelines include a review of evidence and 
expert consensus that have been widely adopted by clinicians all over the world. Increasing evidence of 
improvements in the natural history as well as with disease modifying therapies have promoted a more 
proactive, anticipatory approach to rehabilitation management and it has been observed that regular physical 
therapy sessions may influence trajectories of progression.6,7 The rehabilitation section of this manuscript 
describes rehabilitation goals for the 3 different functional classifications: Non-Sitter, Sitters, and Walkers. 
Each functional group has intervention recommendations for stretching, positioning, mobility, and exercise as 
well as care considerations and assessment options that have been thoroughly reviewed.6 Please see Table 
A3: External Resources for SMA Education and Training for additional information regarding SMA standard of 
care. 

Evaluation using these evidence-based assessments, whether used in the clinic setting or as part of a 
research/clinical trial, can help determine treatment response and the impact on the natural history of SMA. 
Good clinical practice includes use in the clinic to allow documentation of change over time for your clinic 
patients and help you, as a clinician and researcher, better understand trajectories and change across the 
population of patients with SMA over time. As selected measures have been developed for and/or used in 
SMA clinical trials for many years, many of these measures have established statistical reliability, validity and 
sensitivity to change to support their application and use in a clinic setting when evaluating patients with SMA.  

To establish best practice, it is important to be consistent and thorough in your assessment of patients with 
SMA in both the clinic and research setting. In addition to evaluations using standardized outcome measures it 
is important to take a clear history at each visit and document change in compensatory movements, see Table 
3, and/or movement limitations as well as decline or improvement in function using your clinical observation 
skills. 
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Biomechanics of Movement in SMA 

Given the prominent impairments of muscle weakness, contractures, and scoliosis, patients with SMA can 
develop compensatory mechanisms to maintain function and independence with movement. Common 
compensations and biomechanics are identified by position in Table 3. 

  

Standard Evaluation Questions to Ask Patients and/or Families 

The CE may ask questions to gain a better understanding of the patients SMA history and 
current presentation and abilities. Standard SMA evaluation questions to ask patients and 
families include, but are not limited to: 
 
 What is your current level of functional mobility? 
 What is your primary means of mobility? 
 What age did symptom onset begin? 
 What was the highest level of function achieved? 
 What is your current therapy/exercise program? 

o Frequency: sessions per week? 
o Intensity level: Rate of Perceived Exertion (OMNI scale)? 
o Time: session duration? 
o Type: PT, OT, ST, DT, other alternative therapies (aquatic, hippo, whole-body 

vibration, etc.)? 
o Location: home, EI, school, hospital, outpatient clinic, etc.? 

 What is your preferred positioning and mobility? 
o Are there positions that cause pain or discomfort? 
o Positions that are not used? 

 What is your equipment and or bracing use? 
 Any recent changes in mobility and/or function? 
 Any changes since last visit including? 

o Any illnesses or surgeries? 
o Any change in bracing, equipment, etc.? 
o Any changes in therapy/intervention?  
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Table 3: Common Compensations and Biomechanics 
 

Sitting 
Children and adults can display fixation or bracing techniques using their arms to support their weak trunk muscles in 
an upright sitting posture. 

Scoliosis may impact the ability to sit, creating an asymmetrical sitting posture with shoulders slanting and trunk 
leaning (in lateral or forward direction); impacting head alignment and creating difficulty in maintaining head control. 
Postural compensatory maneuvers can be limited post spinal surgery due to spinal rigidity. 

Severely weak patients may have to “stack” in order to maintain head control and find the right balance in their trunk 
in supported sitting. The head can drop quickly and when flexed forward, it can be very difficult to lift the head back 
up. An inability to quickly recover and lift the head back up can also lead to airway blockage. 

Excessive lateral trunk lean can occur when trying to use or lift the arm. 

Active knee extension may be observed but it should be determined if it is recoil from active knee flexion only. 

Lower extremity contractures can limit their ability to tolerate certain sitting positions (crossed leg, long sitting, etc.). 
This may be exacerbated post spinal surgery. 

Sitting balance and weight shifts are often difficult due to diminished protective and righting reactions secondary to 
weakness. 

Transitions from sitting to lying can be difficult and many are at risk of falling from a lack of control. Some will exhibit a 
controlled flopping forward or will turn to prone in order to transition from sitting to lying.  

In transitions from lying to sitting, a patient may also have to move into prone or quadruped to push up. Some 
patients state they are unable to sit up without being able to move their legs off the edge of their bed for momentum 
to assist. 

Lying 
Lifting the head off the bed (from either prone or supine) is often difficult and you may see neck protraction or side 
flexion to accomplish this as well as excessive arm or trunk movements. 

Arms and legs may be used to try to roll independently. Patients may also need to grab the edge of the bed or a bed 
rail to perform. When rolling, it may be difficult to free the arms to move them out from under the body. 

When in supine and lifting their leg(s) or bringing knee(s) to chest, patients may use their arms to help, externally 
rotate, roll to their side to create momentum, or use two legs to brace and support movement. 

Lower extremity contractures of the knees and hips can impact the ability to straighten the legs out, externally rotate 
or tolerate the prone position. This may be exacerbated post spinal surgery. 

When in prone, patients may require the use of their arms to support their head upright when propped. 

When in prone prop on extended elbows patients may internally rotate and hyperextend their elbows due to 
weakness and poor stability. Scapular winging, as well as hands turning in may be observed. 
Severely weak patients may require external support of the arms or legs to promote any active movement and 
eliminate friction from the surface 

Neck contractures may also limit the ability to rotate their head in either direction or maintain midline. 

Kneeling & Crawling 
Patients may have difficulty holding their head up when on their hands and knees and when attempting to crawl. 
Proximal weakness creates great difficulty when pulling the leg forward to crawl and may require an alternative 
crawling pattern to accomplish any locomotion. 
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Transitions from kneeling to standing may require the use of their arms on their body (Gowers maneuver), furniture, or 
external support. The patient may have to lean their trunk on the support surface as well to help with this transition. 

Standing 
If a patient has difficulty standing unsupported, you may see them leaning their trunk on a support surface to stand. 

Squatting can be very difficult and may require the use of arm support or furniture to accomplish. Some may only be 
able to unlock their knees minimally or flex their trunk/hips forward to attempt a squat. 

Transitions from standing to sitting can be unsafe. Many may lose control and “crash” part of the way down. Hand 
support on either the ground or thighs may be required. 
Standing posture may include a wide-base of support, knee hyperextension, increased lumbar lordosis, and/or 
Achilles tendon tightness. If using an assistive device, elbow hyperextension may be noted. 

Walking 
A waddling, Trendelenburg gait pattern may be exhibited with a wide-base, increased external rotation, knee 
hyperextension, minimal heel strike, and increased foot pronation. 

Lumbar lordosis may be prominent due to weak hip flexors. 

Jumping 
Jumping can be unsafe and put a patient at risk of falling. Jumping with both feet simultaneously can be challenging 
as well as landing safely without falling. 

Stair Climbing 
Patients may require assistance or use one or two railings to ascend/descend stairs. They may use their hands on 
their bodies (hand on thigh) to help as well. Different patterns may include side-stepping facing the railing, step-to, or 
alternating steps. 

Arm Function 
In order to increase upper extremity function, patients may use their fingers to climb up their body, or may flex their 
body to bring it closer to their hands. Patients may use two hands to support or accomplish a task. 

When writing, patients may need to move and adjust the position of their hand or the paper to maintain this ability. 

Patients may slide items off of a table in order to make it easier to pick up. 

When moving or picking up items, the patient may need to pivot on their elbow or use their forearm for support. 
Pauses in motion may occur due to weakness or contractures. 
Excessive trunk leaning (laterally or forward) may occur when using arms, lifting, or pushing buttons. 

Hyperextension of the elbows and fingers is common and should not be discouraged if it impacts function. 

Shoulder abduction motion may be seen as a compensation for pure shoulder flexion. 
The severely weak patient may have difficulty gripping and exhibit only distal finger flexion to hold onto an item. 
Weakness and contractures can impact the ability to hold, grasp, or lift a toy. 
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Selection of Outcome Measures 

When choosing an outcome measure, one needs to consider whether a disease-specific or norm-referenced 
tool is the best for the assessment of a specific child. A norm-referenced tool follows a developmental 
trajectory based on typical development. Tools that are norm-referenced provide variability of the population on 
a typical progression across time and over the age range. These may be limited by floor effects and/or lack 
gradation for sensitivity. Disease-specific outcomes are developed specifically for those with SMA and often 
make the most sense and are best supported by current evidence for historical phenotype progression and 
trajectories. 

There are various areas of concern for those with SMA that should be evaluated and monitored on a regular 
basis. Primary areas for assessment are outlined and categorized using the domains of the International 
Classification of Functioning, Disability and Health Model (ICF) below (Figure 3).  

Consideration of goals, patient concerns, and needs should guide your selection of outcome measures for 
those with SMA across the various levels of the ICF. There are a set of core outcome measures currently 
recommended for SMA. At the levels of body structure and function, activities, and participation, Figure 3 
depicts where many commonly used SMA assessments would fall within the ICF framework. Selection and use 
of outcome measures in a clinical setting may also be dependent on SMA type, current functional level (Non-
Sitter, Sitter, Walker) and/or the patient’s presenting symptoms, complaints and desired goals (Figure 4).  
Details on specific, commonly used outcome measures in order or prioritization can be found in Table 4.  

Figure 3: Primary Areas and Commonly Used Assessments across Domains of ICF 

 

https://www.who.int/classifications/icf/en/
https://www.who.int/classifications/icf/en/
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Figure 4: Commonly Used Activity and Participation Functional Outcome Measures across Functional 
Categories of SMA 

 

 
 
 
  

KEY POINTS: EVALUATION IN THE CLINICAL SETTING 

 Understanding areas of concern across the ICF model for those with SMA as well as 
commonly used assessment tools for each type of SMA should guide both clinical and 
research practice.  

 Evaluation using evidence-based assessments, whether in the clinic setting or as part 
of a research/clinical trial, can help determine treatment response and the impact on 
the natural history of SMA. 

 An awareness of common compensatory movements seen in those with SMA can be 
invaluable in evaluation and assessment in both the clinic and research setting. 

 While the best understood and most commonly used assessment tools for this 
population are disease-specific, infants and children treated early in the pre-
symptomatic phase of their disease may also benefit from assessment using norm-
referenced tools.  
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Section 3B: Evaluation of Study Participants in Research Settings  

For clinical trials, it is important to not only be familiar with the considerations above, but to understand the role 
of natural history studies and be deeply familiar with and able to reliably administer relevant outcome 
measures. 

The Role of Natural History Studies and Factors Involved in Outcome Measure Selection 

Longitudinal natural history studies are essential to: 1) determine treatment effectiveness, 2) identify any 
changes from expected progression, and 3) design and power a clinical trial. The rates of disease progression 
can be different at varying ages and disease durations and must be well understood to interpret clinical benefit 
for a therapeutic intervention.40 This highlights the challenge of having one scale that can be used for all SMA 
populations. Therefore, outcome measures have been selected in clinical trials based on age of the population, 
functional status, duration of the study, and possible effect of treatment. Natural history study data collection 
for a large collaborative network including US and Europe have published data identifying different trajectories 
of progression among patient subgroups. Generally, younger children (<5 years old) can continue to gain skills 
or show less deterioration than those assessed from 5 years old throughout puberty. During this period, many 
changes occur including the enhancement of co-morbidities including contracture development, scoliosis, and 
weight gain impacting a rapid progression of deterioration. Older children beyond adolescents have shown 
stability and/or gradual declines after this rapid progression.39  

The National Institutes of Health (NIH) encourages the use of common data elements in clinical research and 
patient registries to improve data quality and opportunities for combination and comparison of electronic health 
records across multiple studies and centers.41 The National Institute of Neurological Disorders and Stroke 
(NINDS) developed the first comprehensive set of common data elements for use across multiple types of 
SMA clinical research studies, allowing investigators to systematically collect, analyze, and share data across 
the research community.  

Available Motor Function Outcome Measures by Phenotype 

Clinical trials to date have included patients with SMA at varying levels of disease severity and progression. 
Finding the appropriate outcome measure that is sensitive and reliable to quantify change across the disease 
spectrum is challenging. Outcome measures have been applied based on phenotypes by age at symptom 
onset. However, with the evolution in the phenotypic spectrum, new outcomes that reflect skill acquisition for 
high-risk or typically developing infants and children have been added, particularly to assess infants treated 
pre-symptomatically and/or those gaining skills at a more rapid pace. Likewise, some newer outcomes have 
been added to assess patients with a more chronic progression including the SMA adult population. Some of 
the most common outcome measures for SMA are listed below in order of prioritization in Table 4 with 
additional details in the next section and in Table A4: Outcome Measure and Evaluation Resources. 

It is important to include the patient perspective in assessments performed clinically and in research trials. 
Patient-reported outcomes establish what is meaningful to those affected by SMA and are intended to 
complement, not replace, clinician-reported measures. Psychometrically sound, validated, flexible, and 
comprehensive assessments which are feasible in children and sensitive to change (e.g., PROMIS®) should 
be used as frameworks to generate these patient-reported outcomes. A recent systematic review of quality of 
life in children with SMA noted that the PedsQL™ is the most commonly used in SMA studies, both the generic 
and neuromuscular modules. While there is a wide selection of measurement tools available in QOL 
literature, these are not disease-specific and there is not yet consensus on which tool is best for those with 
SMA.42 SMA specific modules or tools may be most sensitive to capture change across studies. 

https://www.commondataelements.ninds.nih.gov/Spinal%20Muscular%20Atrophy
https://www.commondataelements.ninds.nih.gov/Spinal%20Muscular%20Atrophy
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Table 4: Commonly Used Outcomes by SMA Functional Level/ Phenotype 

                                                   
2 In addition to functional level above if appropriate 
3 Test in alphabetical order (can be administered to all types of SMA) 

Non-Sitters CHOP 
INTEND 

HINE-2 
Motor  

WHO – Motor 
Milestones 

BSID-III/ 
Bayley-4 

TIMPSI     

Sitters HFMSE/ 
RHS 

RULM WHO MFM HHD (grip/ 
pinch, elbow 
flex/ext, 
knee 
flex/ext, etc) 

 TFT (9HPT, 
r9HPT, 
ESNHPT, 
BBT, 
ESBBT) 

BSID-III, 
Bayley-4 

ACTIVE  

Walkers HFMSE/ 
RHS 

6MWT Other TFT 
(10MWRT, TTR, 
TTC, TUG, 30STS, 
ESWT, 9HPT, 
r9HPT, ESNHPT, 
BBT, ESBBT)  

MFM HHD (grip/ 
pinch, elbow 
flex/ext, 
knee 
flex/ext, etc) 

RULM 

 

   

Presymptomatic 
and/or identified 
by Newborn 
Screening (NBS) 

CHOP 
INTEND 

HFMSE/ 
RHS 

HINE-2 Motor WHO 6MWT PDMS-2 

BSID-III, 
Bayley-4 

TIMP/ 
TIMPSI 

HINT 

AIMS 

Other TFT 
(10MWRT, 
TTR, TTC, 
TUG, 9HPT, 
r9HPT, 
ESNHPT, BBT, 
ESBBT)  

 

Chronic Adult 2 CHOP 
ATEND/ 
ATEND 

HHD 
(grip/ 
pinch) 

Modified SMAFRS EK2 TFT (9HPT, 
r9HPT, 
ESNHPT)  

    

Pulmonary 
Outcomes 

PFT RIP        

Patient Reported 
Outcomes 
(PROs) 3 

ACEND EK2 Fatigue (FSS, 
PedsQL™, 
PROMIS®) 

Modified 
SMAFRS 

PEDI-CAT PedsQL™ PROMIS® SMA-HI ACTIVLIM 
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Most Commonly Used Outcomes Tests  

For additional details on each outcome test listed below see Table A4: Outcome Measure and Evaluation 
Resources. 

Test Most Commonly Used for Non-Sitters 

Children’s Hospital of Philadelphia Infant Test of Neuromuscular Disorders  
(CHOP INTEND) 

Click here for test manual, proforma, and references 

The CHOP INTEND was developed as a disease-specific measure to assess weak patients with 
neuromuscular disease, including those with SMA type I. Development of the tool was based on the natural 
history progression of motor function for infants with type I. Items chosen include spontaneous goal-directed 
movements as well as reflexive movements and were derived in part from items that were from the CHOP Test 
of Strength in SMA (CHOP TOSS) and the Test of Infant Motor Performance (TIMP). The test includes 16 
items that provide information about strength and function, including gravity-eliminated and gravity-assisted 
(lower scores) to antigravity movements (higher scores).  

The items are ordered to minimize position changes and prone positioning secondary to limited tolerance and 
also ordered such that least tolerated items are tested last.43 

The test is valid and reliable and sensitive to change in SMA type I.43,44 This tool has been utilized in multiple 
natural history studies of SMA type I, as well as in multiple SMA clinical trials. The test is best for younger, very 
weak or fragile infants, but may be used across a range of ages. A new version adapted for adults in a 
wheelchair (ATEND) is under development. 

 Scoring: Gradated scoring from 0 (no response) to 4 (full response). The best side score for all items 
are summed for a total test score of 64. 

 Time to complete: The test can be completed in 15-40 minutes with a cooperative infant/child and is 
typically well-tolerated. 

 Equipment: mat, rattle, Sophie the giraffe, toy phone 

 Supportive evidence in SMA research: The CHOP INTEND scores in untreated children with SMA 
decline over time. A prospective, longitudinal natural history study3,45 demonstrated that infants with 
genetically confirmed SMA have significantly lower CHOP INTEND scores than age-matched typically 
developing infants over the same period. Infants with SMA type I with two copies of SMN2 diverge from 
typical progression very early and on average score 20.2, never scoring >36, while typically developing 
children easily score 40 or above. Longitudinal data shows a mean change in moderate to severe 
phenotypes with a loss of -0.31 points/mo., with mild phenotypes averaging a loss of -0.04 
points/month46,47 and a mean loss of -12.67 points was demonstrated over 2 years45. A review of 3 
longitudinal natural history studies using the CHOP INTEND for infants with type I SMA clearly 
indicates that infants first assessed prior to 7 months of age and without treatment do not demonstrate 
improvement on the CHOP INTEND over time.48 Infants enrolled in the NURTURE presymptomatic 
study of Nusinersen reported mean scores rose steadily from baseline to day 183 and then stabilized. 
At the last reported visit mean (range) CHOP INTEND score was 62.1 (48-64) for those with 2 copies of 
SMN2 and 63.4 (58-64) in those with 3 SMN2 copies.49 In the ENDEAR study, a randomized controlled 
trial (RCT) of symptomatic type I infants, the CHOP INTEND response in the treated group was 71% vs 
3% in the sham group.50,51 In the AveXis Phase 1 gene therapy study the CHOP INTEND has also 
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shown promising changes with enrolled infants reaching an average total score of 54 points by 30 
months of age.52,53 In the FIREFISH study infants with type I SMA showed a median change from 
baseline of 16 points at 2 years of age.54 Participants enrolled in the FIREFISH phase II/III open label 
study have demonstrated positive improvements on the CHOP INTEND.55  

 

Hammersmith Infant Neurological Exam-Section 2, Motor Milestone (HINE-2) 

Click here for test manual, proforma, and references 

The complete HINE assesses different aspects of neurologic development (cranial nerves, motor milestones, 
posture, tone, reflexes and reactions, and behavior). The HINE Motor Milestones Part 2 or HINE-2 is a brief, 
standardized assessment designed for assessment of 8 motor skills and their progression in healthy or high-
risk infants up to 24 months of age.56-58 The tool is based on normal motor development (norm-referenced) and 
has been validated on typically developing children and demonstrates good inter-observer reliability, even with 
less experienced assessors.57 The test allows age at which milestones are achieved to be recorded and is a 
more granular assessment than World Health Organization (WHO) motor milestones. The HINE-2 assesses 
intermediate gradations for each milestone that lead to full achievement of each milestone. While it was not 
specifically designed for those with SMA type I, it has been used in several SMA clinical trials. Testing in SMA 
clinical trials has demonstrated excellent test-retest reliability and has demonstrated feasibility and sensitivity 
when utilized in an SMA phase 2 clinical trial of Nusinersen.59 

 Scoring: Items are checked when completed on the proforma and each item has gradations from 0-3 
to 0-5. 

 Time to complete: 5-15 minutes  

 Equipment: Does not require any specific equipment  

 Supportive evidence in SMA research: The HINE-2 is reliable and sensitive to change and 
demonstrated the ability to detect change over time in 16/19 infants with SMA in each of the 8 motor 
skill domains. Hammersmith Infant Neurological Exam-Section 2, Motor Milestone improvements were 
also correlated with changes in other neuromuscular outcome measures.59 In recent SMA studies there 
are documented changes from baseline in the HINE motor milestones in the Nusinersen ENDEAR 
phase 3 RCT study where a significantly higher percentage of infants in the Nusinersen group than in 
the control group had a motor-milestone response (37 of 73 infants [51%] vs. 0 of 37 [0%]).51 In the 
NURTURE study of presymptomatic infants receiving Nusinersen, mean scores on the HINE-2 motor 
milestones, for infants with SMA with two or three SMN2 copies, approached the scale maximum of 26 
points, with three copy participants reaching the maximum earlier than those with two copies.49 
Participants enrolled in the FIREFISH phase II/III open label study of those with SMA type I have 
demonstrated positive improvements on the HINE-Section 2.55 

World Health Organization Motor Milestones (WHO) 

Click here for test manual, proforma, and references 

The WHO motor milestones were developed by the World Health Organization to assess acquisition of 6 key 
gross motor milestones. The WHO is a norm-referenced tool developed as a part of the World Health 
Organization multi-center growth reference study. Longitudinal data were collected to describe the attainment 
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of 6 gross motor milestones by children between 4 and 24 months of age in the US, Ghana, India, Norway, and 
Omen.60 The milestones described are reflective of typical development across the first 18 months of life. The 
windows represent normal variation in ages of milestone achievement among healthy children and are 
recommended for descriptive comparisons among populations. The comparisons can signal the need for 
appropriate screening in individual children who appear to be late in achieving the milestones, and to raise 
awareness about the importance of overall development in child health.  

WHO motor milestones have been utilized in multiple SMA clinical trials to longitudinally assess attainment of 
motor milestones either by the parent and/or the CE. The advantage of the WHO is that it includes easy to 
assess clinically meaningful items that are discrete. There is broad variability of time within which they may be 
achieved. Limitations of the assessment include large milestone increments without scalar scoring.  

 Scoring: Items are scored as able or unable. 

 Time to complete: 5-15 minutes  

 Equipment: Requires a floor mat and table or bench at an appropriate height that the child can cruise 
along 

 Supportive evidence in SMA research: The WHO motor milestones are currently used in clinical trials 
for those with SMA including Biogen and Roche studies. All infants enrolled in the NURTURE 
presymptomatic study of Nusinersen (25/25) had achieved the WHO motor milestone of sitting without 
support. Walking with assistance was achieved by 23/25, and 22/25 achieved walking alone. Most 
participants achieved these milestones within the window for healthy children established by the 
WHO.49 

 

Bayley Scales of Infant Development III (BSID-III)/Bayley-4 

Click here for test manual, proforma, and references 

The BSID-III/Bayley-4 measures both cognitive and motor development and tests the behavior of infants from 
1 to 42 months of age. The BSID-III is used to describe the current developmental functioning of infants and 
toddlers and to assist in diagnosis and treatment planning for those with developmental delays or disabilities. 
Both tests are intended to measure a child's level of development in 5 domains: cognitive, language, motor, 
social-emotional and adaptive behavior. This measure consists of a series of developmental skills and derives 
a developmental quotient. Raw scores of successfully completed items are converted to scaled scores and 
composite scores.61,62 The scores are used to determine the child’s performance compared with norms taken 
from typically developing children of their age. The BSID-III has 3 main subtests: the Cognitive Scale which 
includes items such as attention to familiar and unfamiliar objects, looking for a falling object and pretend play; 
the Language Scale, which taps into understanding receptive and expressive language such as recognition of 
objects and people, following directions, and naming objects and pictures; and the Motor Scale, which 
assesses fine and gross motor skills such as grasping, stacking blocks, sitting and climbing stairs.61,62 

 Scoring: BSID-III: Items are scored as not able (0) or able (1). Bayley-4: Items are scored as not 
present (0), emerging (1), or mastery (2), 

 Time to complete: 45-120 minutes  

 Equipment: Bayley kit, large room with minimal distractions, floor mat and table or bench at an 
appropriate height chair and table 
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 Supportive evidence in SMA research: The BSID-III is currently being used in AveXis and Roche 
SMA clinical trials. To date no evidence is published on the BSID-III specific to SMA.  

 

Test of Infant Motor Performance Screening Items (TIMPSI) 

Click here for test manual, proforma, and references 

The Test of Infant Motor Performance (TIMP) is a psychometrically valid, well-constructed scale that is useful 
as an evaluative and predictive tool to assess motor performance in infants born preterm through 4 months of 
age. It is used to assess the postural and selective control of movement typically used by infants younger than 
5 months.63 It has demonstrated excellent reliability, sensitivity and validity when used in infants born 
prematurely and at high risk for poor motor performance.64,65 The TIMPSI is a shorter, screening version of the 
TIMP63 which estimates concurrent performance on the TIMP. The test items and item scoring seemed well 
suited to assess strength, endurance, and antigravity movement in all body segments in various planes and 
directions, which are significant impairments for infants with type I SMA. The TIMPSI is based on extensive 
psychometrics, including Rasch analysis. The TIMPSI is shorter and thus can be administered quickly and with 
less stress. The TIMPSI has demonstrated reliability and validity in infants with SMA.3,11,45,66 The construct of 
the TIMPSI and its reliability in infants with SMA type I facilitate its use as a secondary outcome measure for 
use in assessing potential change in a clinical trial or study to assess an intervention specifically intended to 
improve motor function. The TIMPSI is a valuable assessment for infants clinically post newborn screening 
(NBS) due to its’ ability to capture changes in postural and selective control in young infants at high risk. 

There are 3 item sets: Screening, Easy and Hard. Each set takes 10-20 minutes to complete. Items assessed 
include strength, head control, rolling, righting, reaching, weight bearing, etc.  

 Scoring: 0-6, varies by item. The maximum achievable score is 99. 

 Time to complete: 15-40 minutes 

 Equipment: mat, small red ball and rattle 

 Supportive evidence in SMA research: The TIMPSI has been utilized in the Carni-VAL trial of infants 
with type I SMA,11 in the NeuroNEXT Infant Study of Biomarkers for SMA3,11,45 and in several natural 
history studies. While the TIMPSI score increases with age in typically developing infants, there is no 
change with age in those with SMA with controls averaging 73/99 at 4 months of age and those with 
SMA averaging only 38/99 points at 6.7 months of age.67 Further correlation of TIMPSI total scores of 
SMA infants with mean values of a normative population of low-high risk infants demonstrated a 
progressive deviation, with SMA infants scoring > 2 standard deviations below the normative population 
mean by 4-5 weeks of age.67 In the Carni-Val valproic acid (VPA) study for infants with type I SMA, the 
TIMPSI was correlated with the Parent Caregiver Functional Rating Scale and with the ability to reach 
from supported sit and supine.11,66 In the NeuroNEXT study the TIMPSI demonstrated excellent 
reliability during a multisite clinical trial and established baseline motor function over a two-year period 
for infants with type I SMA. Test of Infant Motor Performance Screening Items scores diverged early for 
infants with type I SMA vs healthy controls and decline was similar to the decline noted in the CHOP 
INTEND over a similar time period.45,47 The TIMPSI scores were correlated with risk of survival or need 
for permanent invasive ventilation in infants with SMA.45  
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Tests Most Commonly Used for Sitters 

Hammersmith Functional Motor Scale Expanded (HFMSE) 

Click here for test manual, proforma, and references 

The HFMSE assesses motor function of those with both type II and type III SMA.68 The HFMSE originated from 
the Hammersmith Functional Motor Scale (HFMS), a 20-item test of motor function developed for those with 
SMA type II and based on the natural history of the disorder. Thirteen items from the Gross Motor Function 
Measure (GMFM), were added to the original scale to allow its use in both ambulant and non-ambulant 
patients with SMA type II and III (33 items). The HFMSE should be performed by individuals who have 
experience in the handling of children and adults with SMA, such as physical or occupational therapists. Use of 
the scale should be predicated by the understanding of the skills’ starting positions, operational definitions, and 
scoring criteria. 

 Scoring: Items are graded on a scale of 0, 1, 2, where 0 indicates unable, 1 indicates the item is 
performed with modification, adaptation or compensation, and a 2 indicates the item was performed 
without modification, adaptation or compensation. The maximum achievable score is 66. 

 Time to complete: 10-30 minutes 

 Equipment: mat, adjustable bench, stairs, tape and ruler 

 Supportive evidence in SMA research: Evidence demonstrates that the HFMSE differentiates 
ambulant patients not captured on the original HFMS.68 The HFMSE is highly correlated with the 
GMFM and discriminates between SMA type, ambulatory function, and respiratory function (BiPAP 
use).69 Excellent inter and intra-rater reliability has been demonstrated across multiple multisite clinical 
trials.70 Expected change in HFMSE scores with age and type of SMA has been established.9,71 A 
recent longitudinal HFMSE analysis demonstrated some improvement in scores through age 5, with 
stabilization or slow loss of function (about 2 points per year) from 5-13 years of age.72 In the Biogen 
CHERISH Phase 3 RCT study of Nusinersen, 57% of the children in the Nusinersen group as 
compared with 26% in the control group had a significant increase from baseline to month 15 in the 
HFMSE score of at least 3 points.73 Content validity and clinical meaningfulness of the HFMSE has 
been established.74  

 

Revised Hammersmith Scale (RHS) 

Click here for test manual, proforma, and references 

The RHS is a 36-item assessment of motor/functional ability for those with non-ambulatory (type II and III) and 
ambulatory (type III) SMA. The RHS includes items adapted from the HFMSE and includes higher functioning 
items adapted from the North Star Ambulatory Assessment including timed rise from floor and 10-meter 
walk/run tests.75 Rasch analysis demonstrated very good fit of all 36 items to the construct of motor 
performance, good reliability with a high Person Separation Index PSI 0.98, logical and hierarchical scoring in 
27/36 items and excellent targeting with minimal ceiling. Validity is demonstrated as RHS scores discriminate 
for SMA types, ambulatory status, and correlates strongly with the WHO motor milestones confirming the 
scale’s ability to measure progressively more difficult motor abilities.75  
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 Scoring: Thirty-three items are graded on a scale of 0, 1, 2, where 0 denotes the lowest level of 
ability/function and 2 denotes the highest level of ability. An additional three items are scored 0, 1, 
where 0 denotes an inability and 1 denotes an ability to achieve. The maximum achievable score is 69. 

 Time to complete: 15-40 minutes 

 Equipment: chair, bench, mat, box step, stairs, stop watch, tape and ruler 

 Supportive evidence in SMA research: The RHS has not been used in past clinical trials but is 
currently being utilized in the Scholar Rock Study of SKR-015, a latent myostatin inhibitor. 

 

Revised Upper Limb Module (RULM) 

Click here for test manual, proforma, and references 

The RULM is a 20-item evaluation of upper limb function primarily used for those with SMA who are 
non-ambulatory (young children through adults). The 19 items test upper extremity and ADL functions that 
relate to everyday life, such as placing hands on lap, pressing a button, and picking up a token.76,77 The RULM 
has demonstrated reliability and validity.76,78,79  

 Scoring: Items are scored 0, 1, 2, where 0 denotes unable, 1 denotes able to with modification, and 2 
denotes able with no difficulty. One item is scored 0 (unable) or 1 (able). The maximum score 
achievable for each extremity is 37. 

 Time to complete: 10-15 minutes 

 Equipment: plastic cup, soft touch light, small kitchen weights, hand cuff weight, pencil, adjustable 
seating and table, Ziploc container, paper (A-14 size), activity mat for use with weight, coins (see Table 
A6: RULM Kit Supply List) 

 Supportive evidence in SMA research: A recent longitudinal natural history study reported a mean 
change in RULM score of -0.23 to -0.45 points over 12 months in 114 patients with type II and type III 
SMA (Pera et al., 2019). The RULM was previously used in the Biogen CHERISH Phase 3 RCT study 
where the least-squares mean increased from baseline in the RULM score in the Nusinersen group and 
in the control group (by 4.2 points and 0.5 points, respectively). It is currently being used in the Biogen, 
Roche, and Scholar Rock clinical trials. 

World Health Organization Motor Milestones (WHO) 

See above under Non-Sitters 

 

Motor Function Measure (MFM-32, MFM-20) 

Click here for test manual, proforma, and references 
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The Motor Function Measure (MFM) was designed to evaluate both ambulatory and non-ambulatory patients 
aged between 6 and 60 years with neuromuscular diseases of all degrees of disease severity. The MFM 
measures motor function in three functional dimensions: standing position and transfers (13 items), axial and 
proximal motor function (12 items) and distal motor function (7 items). The 3 subsets of items can be 
completed together or individually. It has been validated in terms of reliability, construct validity, concurrent 
validity and sensitivity to change over one year.80 The MFM-32 has demonstrated reliability in non-ambulatory 
types II- and III SMA and MFM-32 scores correlated with the Vignos Scale, Clinical Global Impression of 
Severity Score (CGI-S), FVC and Hammersmith Functional Motor Scale (HFMS).81,82 Psychometric properties 
of the MFM-20 include principal component analysis which confirmed the 3 functional domains. Inter- and intra-
rater reliability of the 3 sub-scores and total score were high, and discriminant validity was good.83 Training is 
required to learn how to administer and score the test correctly. While onsite training is preferred, a self-study 
DVD is available in English.  

 Scoring: Scoring is on a 4-point Likert scale based on the subject's best abilities without assistance: 0 
(does not initiate movements or starting position cannot be maintained); 1 (partially completes the 
exercise); 2 (completes the exercise with compensation, slowly, or with obvious clumsiness); and 3 
(completes the exercise in the standard pattern). The total score ranges from 0 to 60 when summing 
the 20 items. The total score and sub-scores are expressed as a percentage of the maximum possible 
score. 

 Time to complete: MFM-32: 30-50 minutes, MFM-20: 12-50 minutes 

 Equipment: tennis ball, coins, CD, pencil, paper, stop watch, and other items found in therapy settings 

 Supportive evidence in SMA research: The MFM was utilized in the Olesoxime clinical trial for SMA. 
The primary study outcome for the Olesoxime study was the MFM-32 (D1 and D2). Patients younger 
than 6 were assessed using the shorter version, the MFM-20. Mean change from baseline to month 24 
was not significant in treated vs placebo groups.84 The MFM-32 has been used in SMA natural history 
studies of those with types 2 and 385 and is currently being utilized in the Roche clinical trials.  

 

Hand Held Dynamometry (HHD) 

Click here for test manual, proforma, and references 

Strength measurement with a dynamometer is more quantifiable and reliable than using manual muscle testing 
(MMT) or grading using the Medical Research Council (MRC) scale. Myometry provides quantitative 
measurement of strength over a continuous range and allows us to monitor change in strength over time.86-88 
Inter-rater reliability is excellent in the upper limbs with interclass correlation coefficients (ICCs) of 0.98 for 
elbow flexion and grip, and 0.92 for 3-point pinch. In lower limbs inter-rater reliability is good (ICC>0.85) in all 
muscles except foot dorsiflexion. Test-retest in SMA is excellent with all ICC >0.92.89 A clear understanding of 
muscle action, standardized testing positioning, as well as the placement of the dynamometer and type of test 
protocol (make vs break test) is required to get consistent, repeatable measurement from session to session. 
Isometric torque reference values for children and adolescents (influenced by age, weight, and height) are 
available to allow for identification of muscle strength impairments and deviation from typical patterns of 
strength progression.86,90,91 Hand held dynamometry discriminates between walkers and non-walkers and 
correlates with TFTs.92 

 Scoring: Quantitative measurement in kilograms, pounds, or newtons of force using a make or break 
test 
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 Time to complete: < 5 minutes per muscle group 

 Equipment: Hand-held dynamometer   

 Supportive evidence in SMA research: Elbow flexion/extension and knee flexion/extension HHD 
were collected in the Carni-VAL clinical trial of VPA in those with type II and III SMA ≥5 years of age.24 
There was no statistical difference in myometry from baseline to 6 or 12 months. Hand held 
dynamometry was also used to assess changes in strength in a resistive exercise training protocol with 
no change noted over 12 weeks despite an increase in the amount of weight lifted.29 Both studies 
reported high reliability (≥ 0.95), however, included small participant samples (n<20). 
 

Timed Function Tests (TFT) 

The TFTs can be used to assess time to complete a task. They can also be incorporated as part of another 
test (e.g. the 10-meter walk/run and the timed rise from the floor are also included as part of the RHS). 

 

Nine Hole Peg Test (9HPT) 

Click here for test manual, proforma, and references 

The originally validated and reliable 9HPT assessed fine motor dexterity in the distal upper extremity.93 The 
patient is instructed to pick up the 9 pegs one at a time, put them in the 9 holes of the pegboard as quickly as 
possible, and once they are in the holes, remove them again as quickly as possible one at a time, placing them 
into the shallow well opposite the pegboard.  

 Scoring: The time to complete the task is recorded for placing pegs in and then moving pegs out in 
seconds and the two times are added together for the ‘total score’.  

 Time to complete: 1-3 minutes 

 Equipment: Nine hole peg test, adjustable chair and table, stop watch 

 Supportive evidence in SMA research:  Use of the 9HPT has not been reported in SMA clinical trials 
to date. The test was used as a secondary measure in the type II/III Carni-VAL trial and there was no 
reported change in time from baseline to 6 months or 12 months for the 9HPT.24 

 

Repeated (5 times) Nine-hole peg test (r9HPT) 

Click here for test manual, proforma, and references 

The r9HPT is a modified version of original 9HPT which is targeted to examine endurance versus fine motor 
function. The patient is instructed to pick up the 9 pegs one at a time, put them in the 9 holes of the pegboard 
as quickly as possible, and once they are in the holes, remove them again as quickly as possible one at a time, 
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placing them into the shallow well opposite the pegboard. Participants perform 5 consecutive rounds with the 
same hand of choice. The time to complete the task is recorded for each round. The score for the r9HPT is an 
average of the five rounds. The change in scores from one round to the next is also examined to determine if 
increasing time is needed to perform as a result of muscle fatigability.94  

 Scoring: The time to complete the task is recorded for each round. The score for the r9HPT is an 
average of the five rounds.  

 Time to complete: ~20 minutes 

 Equipment: Nine hole peg test, adjustable chair and table, stop watch 

 Supportive evidence in SMA research:  The r9HPT was feasible and sensitive to detect fatigability in 
patients with SMA type II. A recent study included patients with SMA type II, IIIa, IIIb and IV as well as 
healthy and disease controls and demonstrated that those with type II SMA perform slower than all 
other groups. Time needed to complete each round increased in 65% of patients with SMA type II, 36% 
of type IIIa, 22% of type IIIb/IV, 31% of disease controls and 6% of healthy controls. Patients with SMA 
type II performed the test significantly more slowly than all other groups (p<0.005) specifically 
performing round five 27% slower overall as compared to healthy controls who performed round five 
14% faster than round 1. Those with types IIIa, IIIb, IV and disease controls performed similarly to 
healthy controls. The probability of continuing the test also decreased for those with type II as 
compared to other groups.94 

 

Endurance Shuttle Nine Hole Peg Test (ESNHPT) 

Click here for test manual, proforma, and references 

The ESNHPT was developed for neuromuscular patients with upper extremity weakness to provide a measure 
of upper limb endurance for those who cannot participate in other endurance tests (six-minute walk test). This 
test, along with the Endurance Shuttle Box and Block Test (ESBBT) assesses fatigability of both distal and 
proximal upper extremity musculature using a submaximal repetitive test protocol while pace is externally 
regulated. Participants are instructed to continuously perform the original 9HPT moving 9 pegs into and out of 
the peg board as fast as possible at 75% of their individual maximum speed. Auditory cuing by set-speed 
metronome is used to maintain 75% max speed. They are encouraged to continue as long as possible. The 
test ends when the patient misses 2 consecutive beeps. Primary outcome parameter is time to limitation (Tlim), 
the time a task can be maintained at the pre-set intensity. In a small study including 13 patients with SMA 31% 
of patients demonstrated fatigability at the end of the ESNHPT reflected by decrease in coordination, 
compensatory movements and changes in perceived exertion.95 Construct, convergent and discriminant 
validity and reliability of the ESNHPT has been demonstrated and supports use of the ESNHPT to assess 
fatigability in patients with types II, III & IV SMA older than 10 years of age.96  

 Scoring: Time to limitation in seconds when task continued at a preset speed 

 Time to complete: Maximum test duration is 20 minutes. Test discontinued when T-lim is met.  

 Equipment: 9HPT, adjustable chair and table, metronome, stop watch 

 Supportive evidence in SMA research: The ESNHPT has not been used in past clinical trials. It is 
currently being utilized in a phase 2 study of pyridostigmine in SMA and the Scholar Rock Study of 
SKR-015, a latent myostatin inhibitor. 
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Box and Blocks Test (BBT) 

Click here for test manual, proforma, and references 

The BBT is a test of gross manual dexterity of the upper limb. When testing begins, the patient is instructed to 
grasp one block at a time with the dominant hand, transport the block over the partition, and release it into the 
opposite compartment. The patient continues doing this for one minute. The number of blocks transported in 1 
minute is recorded. The procedure should then be repeated with the non-dominant hand. The examiner should 
sit across the table from the participant to observe performance. Reliability in typically developing children and 
adults across age bins has been reported, and reliability in non-neuromuscular disease populations has also 
been reported. However, no reliability to date has been reported for patients with SMA.97 

 Scoring: Number of blocks transported in 1 minute 

 Time to complete: Maximal test duration is 1 minute for each upper extremity, with a rest break in 
between trials. 

 Equipment:  Box and Blocks Test (150 blocks, box, partition), adjustable table and chair, stop watch 

 Supportive evidence in SMA research: The BBT has not to date been used in any SMA clinical trials. 

 

Endurance Shuttle Box and Block Test (ESBBT) 

Click here for test manual, proforma, and references 

The ESBBT was developed for neuromuscular patients with upper extremity weakness to provide a measure of 
upper limb endurance for those who cannot participate in other endurance tests (six-minute walk test). This 
test, along with the ESNHPT assesses fatigability of both distal and proximal upper extremity musculature 
using a submaximal repetitive test protocol while pace is externally regulated. Participants are instructed to 
continuously perform the original BBT transferring 10 blocks over the partition as fast as possible before the 
beep at 75% of their individual maximum speed. They are encouraged to continue for as long as possible. 
Auditory cuing by set-speed metronome (at 75% max speed) is used to maintain speed. The test ends when 
the patient misses 2 consecutive beeps. Primary outcome parameter is time to limitation (Tlim), the time a task 
can be maintained at the pre-set intensity.95 Construct, convergent and discriminant validity and reliability of 
the ESBBT has been demonstrated and supports use of the ESBBT to assess fatigability in patients with types 
II, III & IV SMA older than 10 years of age.96 

 Scoring: Time to limitation in seconds when task continued at a preset speed 

 Time to complete: Maximal test duration is 20 minutes. Test discontinued when T-lim is met. 

 Equipment: Box and Blocks Test, 200 blocks, adjustable table and chair, metronome, stop watch 

 Supportive evidence in SMA research: The ESBBT has not been used in past clinical trials. It is 
currently being utilized in a phase 2 study of pyridostigmine in SMA and the Scholar Rock Study of 
SKR-015, a latent myostatin inhibitor. 
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Bayley Scales of Infant Development III (BSID-III)/Bayley-4 

See above under Non-Sitters 

 

Ability Captured Through Interactive Video Evaluation (ACTIVE) 

Click here for test manual, proforma, and references 

The ACTIVE is a custom‐designed 65 second video game that measures workspace volume (WSV) and 
quantifies upper extremity function in SMA. Workspace volume is defined as the area around a person within 
which she/he can reach and interact. The ACTIVE uses the skeletal tracking algorithm developed for the 
Microsoft Kinect camera. The ACTIVE measures function and responsiveness to treatment over time and 
should be considered for use as part of the outcome measure toolbox in SMA.98 

 Scoring: A continuous scale of maximum WSV (reported in cubic meters) and scaled score per visit is 
provided. 

 Time to complete: 15 minutes 

 Equipment: Plug-and-play program, Microsoft Kinect camera, monitor 

 Supportive evidence in SMA research: The ACTIVE was significantly correlated to the HFMSE and 
RULM (p=0.85 and p=0.92 respectively; p<0.001) in SMA types II and III. Relevance to patients and 
families was established by strong correlations to PROs. Responsiveness to change was demonstrated 
by significant change in scaled scores after treatment (median 15.9 points, Wilcoxon signed-rank test 
p<0.01).98 
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Tests Most Commonly Used for Walkers 

Hammersmith Functional Motor Scale Expanded (HFMSE) 

 See above under Sitters. 

 

Revised Hammersmith Scale (RHS) 

See above under Sitters. 

 

Six-minute Walk Test (6MWT) 

Click here for test manual, proforma, and references 

The 6MWT has been used in multiple clinical trials for ambulatory participants with SMA and measures the 
total distance walked in 6 minutes. Participants are asked to walk for 6 minutes (or as long as they can go) 
along a standardized 25-meter course. At the end of 25 meters they are instructed to walk around a cone and 
return to the start, repeating as often as they are able. Minute distance and total distance walked over 6 
minutes is captured. This test can also provide an indication of fatigue as determined by the percent change in 
distance walked from the first to the last minute. Decrease in stride length, velocity and speed over time have 
also been described.99-101 The test demonstrates excellent reliability and convergent validity in those with SMA 
as it correlates positively with other functional and clinical assessments such as the HFMSE, knee flexion 
HHD, stride length, lower extremity manual muscle testing and inversely with the 10MWRT.102,103 Longitudinal 
data demonstrates age-related patterns of progression similar to other natural history motor function 
declines.100 

 Scoring: Minute distances and total distance walked over 6 minutes is captured.  

 Time to complete: 10 minutes 

 Equipment: clear 30-meter walkway, tape measurement, stop watch, 2 orange cones, post-it flags 

 Supportive evidence in SMA research: The 6MWT has been used in Cytokinetics’ Reldesemtiv study 
and the Biogen’s phase 2 open-label study of Nusinersen. In the Cytokinetics’ study dose dependent 
changes in the 6MWT were reported at both time points post-baseline. In the 150 mg twice daily group 
vs placebo, mean increases of 10.86 meters (p=0.2531) at 4 weeks and 7.72 meters (p=0.4684) at 8 
weeks post baseline were reported. In the 450mg BID group vs placebo, mean increases of 35.63 
meters (p=0.0037) at 4 weeks and 24.89 meters (p=0.0584) at 8 weeks post baseline were reported.104 
There was also a statistically significant correlation between Reldesemtiv peak concentration and 
change from baseline in the 6MWT with a slope estimate of 9.53 meters/mg/mL.104 In the Biogen study 
median distance walked increased over time by 17 meters at Day 253 and 98 meters at Day 1050, and 
mean fatigue decreased by -3.8%.105 It is currently being used in Biogen, Roche, and Scholar Rock 
clinical trials.  
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Other Timed Function Tests (TFT) 

See 9HPT, r9HPT, ESNHPT, BBT and ESBBT under sitters. 

 

10-meter Walk/Run Test (10MWRT) 

Click here for test manual, proforma, and references 

The 10MWRT records the time taken to safely walk or run 10 meters on a marked 10-meter course. Time to 
complete discriminates between older and younger individuals with SMA and correlates with knee extensor 
and flexor strength and effectively measures walking ability with minimal endurance needs.24,92 The 10MWRT 
is inversely correlated with the 6MWT distance.102 

 Scoring: Time to complete in seconds 

 Time to complete: Test discontinued if time > 180 seconds 

 Equipment: 10-meter walkway, stop watch 

 Supportive evidence in SMA research: Change in 10MWRT improved after 2 years of treatement on 
nusinersen.106 The 10MWRT was used in the Carni-VAL type III study. No changes were reported from 
baseline to 6 months or 12 months.24,107 It is currently being utilized in the Scholar Rock Study of SKR-
015, a latent myostatin inhibitor as part of the RHS. 

 

Timed Rise from Floor (TTR) 

Click here for test manual, proforma, and references 

The TTR  assesses the time taken to rise from supine on the floor to standing upright.24,92  

 Scoring: Time to complete test in seconds 

 Time to complete: Test discontinued if time > 180 seconds  

 Equipment: space to complete, floor mat, stop watch 

 Supportive evidence in SMA research: Change in TTR improved after 2 years of treatement on 
nusinersen.106 The TTR was used in the Carni-VAL type III study. No changes were reported from 
baseline to 6 months or 12 months.24,107 It is currently being utilized in the Scholar Rock Study of SKR-
015, a latent myostatin inhibitor as part of the RHS.106 
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Time to Climb 4 Stairs (TTC) 

Click here for test manual, proforma, and references  

The TTC assesses the time spent in the performance of a functional activity. Generally, the use of 
compensatory movements tends to increase the time spent in the performance of the activity tested and thus is 
indicative of worsening of functional status.  

 Scoring: Time to complete in seconds 

 Time to complete: Test discontinued if time > 180 seconds 

 Equipment: stop watch, set of four 6” high steps with rails on both sides 

 Supportive evidence in SMA research: Change in TTC improved after 2 years of treatment on 
nusinersen.106 The TTC was used in an SMA natural history study85 and the Carni-VAL type III clinical 
trial.24,107 No changes were reported from baseline to 6 months or 12 months.106  

 

Timed Up & Go (TUG) 

Click here for test manual, proforma, and references 

The TUG test is a quick measure of balance and mobility. The TUG scores correlate with clinical, functional, 
and strength assessment and decline linearly over time. Test-retest reliability was good to excellent for those 
with SMA. The TUG is correlated with total leg and knee flexor strength, the HFMSE, the 10MWRT, and 
6MWT.108 

 Scoring: Time to complete in seconds 

 Time to complete: < 2 minutes 

 Equipment: stop watch, chair with arms (seat height to allow for feet flat on floor and arms resting on 
arm rests), 3-meter pathway, marker cone 

 Supportive evidence in SMA research: The TUG was used in Cytokinetics’ study of Reldesemtiv, 
however, did not demonstrate significant differences between groups receiving Reldesemtiv vs 
placebo.104  

 

30 Second Sit to Stand (30STS) 

Click here for test manual, proforma, and references 

The 30STS is used by researchers and clinicians as an assessment of functional lower limb strength109 and 
has demonstrated good inter-tester and intra-tester reliability in adult populations using a standardized 
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protocol.110 The test was modified for ambulatory SMA population and measures the total number of completed 
stands in 30 seconds.  

 Scoring: Number of complete sit-to-stands are counted. Partial attempts or attempts when the 
participant does not fully obtain upright standing are not counted. Number of stands are recorded with 
the use of arms and without arms. 

 Time to complete: 30 seconds 

 Equipment: stop watch, bench without armrests 

 Supportive evidence in SMA research: The 30STS has not yet been used in past clinical trials. It is 
currently being utilized in the Scholar Rock Study of SKR-015, a latent myostatin inhibitor. 

 

Endurance Shuttle Walk Test (ESWT) 

Click here for test manual, proforma, and references 

The ESWT was developed for neuromuscular patients with lower extremity weakness to capture change in 
endurance in ambulatory patients. This test assesses fatigability and endurance capacity of lower extremity 
musculature using a submaximal repetitive test protocol while pace is externally regulated. Participants are 
instructed to continue walking on a 10meter shuttle course as fast as possible before the beep at 75% of their 
individual maximum speed. They are encouraged to continue for as long as possible until they are too tired or 
breathless. Walking speed was externally regulated by set-speed metronome (at 75% max speed) is used to 
maintain speed. The test is terminated prematurely when a participant fails two times in a row to reach the 
other side within time. Primary outcome parameter is time to limitation (Tlim), the time a task can be 
maintained at the pre-set intensity. The ESWT demonstrated good test-retest reliability and sensitivity to 
change after a seven-week rehabilitation program.95 Construct, convergent and discriminant validity and 
reliability of the ESWT has been demonstrated and supports use of the ESWT to assess fatigability in 
ambulatory patients with types III & IV SMA older than 10 years.95,96 

 Scoring: Time to limitation in seconds when task continued at a preset speed 

 Time to complete: Maximal test duration is 20 minutes. Test discontinued when T-lim is met. 

 Equipment: 10 meter shuttle course, metronome, stop watch 

 Supportive evidence in SMA research: The ESWT has not been used in past clinical trials. It is 
currently being utilized in a phase 2 study of pyridostigmine in SMA. 

 

Motor Function Measure (MFM-32, MFM-20) 

See above under Sitters. 
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Hand Held Dynamometry (HHD) 

See above under Sitters. 

 

Revised Upper Limb Module (RULM) 

See above under Sitters. 
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Tests for Presymptomatic Patients with SMA and/or Identified by NewBorn Screening (NBS) 

Children’s Hospital of Philadelphia Infant Test of Neuromuscular Disorders (CHOP INTEND) 

See above under Non-Sitters.  

 

Hammersmith Functional Motor Scale Expanded (HFMSE) 

See above under Sitters. 

 

Revised Hammersmith Scale (RHS) 

See above under Sitters. 

 

Hammersmith Infant Neurological Exam-Section 2, Motor Milestone (HINE-2) 

See above under Non-Sitters. 

 

World Health Organization Motor Milestones (WHO) 

See above under Non-Sitters. 

 

Six-minute Walk Test (6MWT) 

See above under Walkers. 

 

Peabody Developmental Motor Scales-2 (PDMS-2) 
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Click here for test manual, proforma, and references 

The PDMS-2 is a standardized evaluation for children from birth to 72 months (6 years). The Gross Motor 
Composite includes 4 domains:  reflexes, stationary, locomotion, and object manipulation. The Reflex Domain 
measures the child’s ability to automatically react to environmental events. The Stationary Domain measures 
the child’s ability to sustain control of his or her body within its center of gravity and retain equilibrium. The 
Locomotion domain measures the child’s ability to transport his or her body from one base of support to 
another. The Object Manipulation Domain measures the child’s ability to manipulate balls, i.e. throw, catch, 
and kick balls. The Fine Motor Composite includes 2 domains: Grasping and Visual-Motor Integration. The 
Grasping Domain measures a child's ability to use his or her hands and the Visual-Motor Integration Domain 
measures a child's ability to use his or her visual perceptual skills to perform complex eye-hand coordination 
tasks such as reaching and grasping for an object, building with blocks, and copying designs.111 

Item scores are summed, and results of subtests may be used to generate three global indexes of motor 
performance or composites: a gross motor quotient, a fine motor quotient, and a total motor quotient. The 
scores are used to determine the child’s performance compared with norms taken from typically developing 
children of their age. An age equivalent can also be determined. Reliability and validity are well established in 
multiple pediatric diagnoses and populations.111-113  

 Scoring: Each item is scored as 0 (cannot or will not attempt item), 1 (emerging skill but does meet full 
criteria for mastery, or 2 (child performs according to criteria specified for mastery). 

 Time to complete: 30-90 minutes, depending on age and subsets completed 

 Equipment: The PDMS-2 test kit and manual, desk/table, adjustable seating, and additional materials 
as specified in kit manual such as rattle, soft plush toy, small toy on string, 8-inch ball, tennis ball, blunt 
scissors, washcloth, food pellets, stairs with 7” rise, mat, stopwatch, etc.  

 Supportive evidence in SMA research: The PDMS-2 is currently being used in the Biogen 
NURTURE clinical trial. 

 

Bayley Scales of Infant Development III (BSID-III)/Bayley-4 

See above under Non-Sitters. 

 

Test of Infant Motor Performance Screening Items (TIMPSI) 

See above under Non-Sitters. 

 

Harris Infant Neuromotor Test (HINT) 
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Click here for test manual, proforma, and references 

The HINT is a brief, reliable and valid tool designed to differentiate between infants who are developing 
normally and those at increased risk for developmental delay.114 The HINT is a family focused screening tool 
aimed at identifying neuromotor and/or cognitive/behavioral delays between the ages of 2.5 and 12.5 months 
of age. The test consists of 21 items including observations of motor behaviors in supine, prone, transitions 
from supine to prone, and sitting and observations of locomotion, posture, movements and behavioral state. 
Reliability and validity are excellent and there are no significant differences across US or Canadian groups 
and/or across ethnicities of white vs non-white groups. Concurrent validity with the MAI, AIMS and Ages and 
Stagers Questionnaire has been demonstrated.114-118 Normative scores from 2.5 -12.5 months are 
included.114,118,119  

 Scoring: Scores range from 76 to 0, with lower scores corresponding to more mature development 

 Time to complete: 15-20 minutes 

 Equipment:  bright colored ring on an attached string, black and white contrasting pictures or picture 
book, tape measure, head circumference for age charts from CDC 

 Supportive evidence in SMA research:  It is currently being used in NBS testing for SMA infants. 

 

Alberta Infant Motor Scale (AIMS) 

Click here for test manual, proforma, and references 

The AIMS is a norm referenced observational movement assessment scale, constructed to measure gross 
motor maturation in infants from birth through independent walking. The test consists of 58 items assessed by 
observation in 4 postures: prone, supine, sitting and standing.120-122 The AIMS has good reliability and validity 
as well as scaling along the age continuum of development.122 Correlation with the BSID-III123,124 and between 
live and home video demonstrations have been demonstrated.125 Normative scores initially established in 1994 
were re-established in 2014.120  

 Scoring: Items scored as present (1) or absent (0). 

 Time to complete: 15-20 minutes 

 Equipment: none 

 Supportive evidence in SMA research:  The AIMS was utilized in the SMA NeuroNEXT study and 
demonstrated significant deviation from typical progression in untreated infants with SMA45 and is 
currently being used in NBS follow up studies in SMA as well as with infants treated 
presymptomatically. 

 

Other Timed Function Tests (TFT) 
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See above under sitters and walkers for information on the 10MWRT, TTR, TTC, TUG, 9HPT, r9HPT, 
ESNHPT, BBT, and ESBBT. 
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Tests for Adult Patients with Chronic SMA 

CHOP ATEND / Adult Test of Neuromuscular Disorders (ATEND) 

Click here for test manual, proforma, and references 

See above under Non-Sitters for CHOP INTEND. The CHOP ATEND was a new scale modified from the 
original CHOP INTEND and excluded items that cannot be performed with adults (items 11, 15, and 16). For 
older, weaker individuals with severe contractures, motor assessments are a challenge due to limitations in the 
ability to safely transfer or lie prone. The newer ATEND is a wheelchair-based functional motor outcome 
assessment for individuals with a neuromuscular disorder who are not able to sit or transfer out of the 
wheelchair. Work is on-going to collect data to further develop and refine the scale properties with future plans 
for modern psychometric analysis. 

 

Hand Held Dynamometry (HHD) (grip/pinch) 

See above under Sitters. 

 

SMA Functional Rating Scale (SMAFRS)/Modified SMAFRS 

Click here for test manual, proforma, and references 

The SMAFRS was adapted from the ALS-FRS to assess function by patient and caregiver report in adults with 
SMA. The test demonstrates reliability and validity as SMAFRS scores are correlated with disease severity 
(strength and SMN2 copy number).126 Ten items address questions related to eating, upper extremity dressing, 
lower extremity dressing, grooming, bathing, toileting, turning in bed and adjusting bed clothes, transfers, 
walking, and climbing stairs. A modified version (Modified SMAFRS) is available that has combined upper and 
lower body dressing to eliminate redundancy while adding an item on respiratory support.127 

 Scoring: Patient or caregiver response is recorded based on a scale from 0 (fully dependent) to 5 (fully 
independent) 

 Time to complete: 10-15 minutes 

 Equipment: None-required  

 Supportive evidence in SMA research:  The SMAFRS was utilized as a secondary outcome in the 
adult gabapentin placebo-controlled trial128 and the Modified SMAFRS was used in the adult Carni-Val 
trial24 and demonstrated stability over a 12-month period. 

 

Egen Klassification 2 (EK2) 
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Click here for test manual, proforma, and references 

This EK2 test assesses functional abilities for those with SMA who are non-ambulatory. It examines activities 
and abilities such as transfers, trunk mobility, wheelchair use, bed mobility, cough, feeding, bulbar issues, 
distal hand function, and well-being. The CE evaluates function in conversation with the patient, to determine 
how certain items are normally performed by the patient and by asking the patient to demonstrate certain skills 
based on initial responses to a question. Some items such as ‘ability to turn in bed’, and ‘physical well-being’ 
are interview questions only. The test is an ordinal scale with 17 items. The EK scale is clinically relevant 
enabling clinicians to focus on practical issues and highlighting areas of concern. The EK2 scale demonstrates 
reliability and validity and can differentiate patients at Brooke levels 2 and 3, 3 and 4, and 4 and 5, but could 
not differentiate between the weakest patients at Brooke levels 5 and 6. However, it is uncertain whether the 
scale has sufficient sensitivity for application in clinical trials or whether the additional items are beneficial.129,130  

 Scoring: Items are scored according to what an individual typically does. A few items require 
demonstration. Each item is scored 0-3, and the sum of all scores is the EK-sum score, with 0being the 
highest level of function and 51 being the lowest. 

 Time to complete: 10-20 minutes 

 Equipment: None required other than patient’s wheelchair as needed 

 Supportive evidence in SMA research:  The EK2 has not to date been used in any SMA clinical 
trials. 

 

Other Timed Function Tests (TFT) 

See 9HPT, r9HPT, ESNHPT under sitters. 

 

Pulmonary Outcome Measures 

Pulmonary Function Tests (PFTS) (includes FVC, MIP, MEP, SNIP, PCF) 

Click here for test manual, proforma, and references 

The PFTs are non-invasive measures of lung volume, capacity, rates of flow and gas exchange. These tests 
may include Maximal Inspiratory Pressure (MIP), Maximal Expiratory Pressure (MEP), Sniff Nasal Inspiratory 
Pressure (SNIP), Peak Cough Flow (PCF) and Forced Vital Capacity (FVC). The FVC has demonstrated 
reliability in SMA131 and is often measured using a spirometer with incentive visual reinforcement displayed on 
a computer screen. Three consecutive attempts are recorded, and the maximal result is taken as the measure 
of FVC.131,132 Decline in respiratory and lung muscle function in those with type II occurs earlier than those with 
type III SMA as demonstrated by longitudinal assessment133 with FVC and SNIP being the most feasible and 
accurate measure of this decline.  

 Scoring: Output Varies by test 

 Time to complete: Variable 
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 Equipment: Variable  

 Supportive evidence in SMA research: The PFTs have been used in multiple SMA natural history 
studies as well as in several clinical trials. Natural history reports that patients with FVC ≥70% of 
predicted normal at baseline had a greater mean decline in pulmonary function at both 24 months (p = 
0.02) and 36 months (p = 0.007) than subjects with FVC <70%. No other significant correlates for 
pulmonary function were found by subgroups defined by age, gender, SMA type, ambulatory status, 
baseline motor function, and baseline pulmonary function.9 

 

Respiratory Inductance Plethysmography (RIP) 

Click here for test manual, proforma, and references 

The RIP can non-invasively measure and analyze precise patterns of thoracoabdominal chest and abdominal 
wall movements and synchrony. In a small study of infants with SMA type I (n=7) feasibility of use was 
demonstrated and reliable data were obtained safely for RIP phase angle and labored breathing index even in 
very weak infants. Data obtained corresponded to the clinical estimate of severity and predicted the need for 
respiratory support.47  

 Scoring: Varies by test 

 Time to complete: Variable, most protocols use 15-20 minutes of monitoring with RIP 

 Equipment: The RIP test kit, various size chest bands, electrodes and laptop computer 

 Supportive evidence in SMA research: The RIP is currently being used in Biogen and Roche clinical 
trials. 
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Patient-Reported Outcome Measures (PROs), including Quality of Life (QOL) (All Patients) 

It is important to include the patient perspective in evaluations and assessments performed clinically and in 
research trials. Patient-reported outcomes establish what is meaningful to individuals and families affected by 
SMA and are intended to compliment, not replace, clinician-reported measures. Psychometrically sound, 
validated, flexible, and comprehensive assessments which are feasible in children and sensitive to change 
(e.g., PROMIS®) should be used as a framework to generate these patient-reported outcomes. A recent 
systematic review of quality of life in children with SMA noted that the PedsQL™ is the most commonly used 
in SMA studies, both the generic and neuromuscular modules. While there is a wide selection of 
measurement tools available in QOL literature, these are not disease-specific and there is not yet consensus 
on which tool is best for those with SMA.42 The SMA specific modules or tools may be most sensitive to 
capture change across studies. 

Assessment of Caregiver Experience with Neuromuscular Disease (ACEND) 

Click here for test manual, proforma, and references 

The ACEND was developed and validated to specifically assess caregiver impact experienced by raising 
children severely affected by neuromuscular diseases.134 While specifically developed for application to 
caregivers of patients undergoing orthopedic surgery, it has application to those with SMA. This PRO asks how 
much help the child requires to perform tasks in 7 domains including mobility, sitting/play, transfers, self-
feeding, time burden, finance, and emotion. 
 
 Scoring: Occurs on a 5 and 6-point Likert response scale representing the percentage of help required 

 Time to complete: 10-15 minutes per module 

 Equipment: paper and pen 

 Supportive evidence in SMA research: No natural history study data has been published in SMA. 
The ACEND is currently being used in Biogen clinical trials. 

 

ACTIVLIM 

Click here for test manual, proforma, and references 

The ACTIVLIM is a measure of activity limitations for patients with upper and/or lower limb impairments 
constructed using Rasch analyses. The scale measures a patient's ability to perform daily activities requiring 
the use of the upper and/or the lower limbs, with whatever strategies the participants choose. This 22-item 
scale can be used for patients from 6 to 80 years of age in such a way that the evolution of the disease course 
can be followed from the childhood to the adulthood. Reliability and construct validity have been established in 
the neuromuscular population.135,136 

 Scoring: A 3-level response scale is presented to the adult patient and to the parents of the affected 
child. Patients are asked to rate their perception on the response scale as 'Impossible', 'Difficult' or 
'Easy'.  

 Time to complete: 10-15 minutes 
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 Equipment: paper and pen 

 Supportive evidence in SMA research: The ACTIVLIM has not to date been used in any SMA clinical 
trials. 

 

Egen Klassification 2 (EK2) 

See above under Adults with Chronic SMA 

 

Fatigue Severity Scale (FSS) 

Click here for test manual, proforma, and references 

The FSS is a unidimensional scale which focuses on the physical aspects of fatigue. It is a self-reported 
questionnaire developed to measure the impact of disabling fatigue on daily functioning and can be applied to 
patients with neuromuscular diseases.137,138 It is composed of 9-items that cover several areas including 
physical, social, and cognitive effects.  

 Scoring: Scores range from 1 = “strongly disagree” to 7 = “strongly agree”. A higher score represents 
greater fatigue. A global score is a mean score of individual item scores. A score of >4 indicates 
abnormal fatigue and a score of >5 indicates severe fatigue. 

 Time to complete: 5-10 minutes 

 Equipment: paper and pen 

Supportive evidence in SMA research: Perceived fatigue in patients with SMA type II, type III139,140 
and congenital myopathies has recently been shown to be captured using the FSS.138 Test-rest for the 
FSS in SMA was highly consistent.138 
 

Patient-Reported Outcomes Measurement Information System (PROMIS®) 

Click here for test manual, proforma, and references 

The PROMIS® is a set of person-centered measures that evaluates and monitors physical (including fatigue), 
mental, and social health in adults and children.141,142 It includes over 300 measures and can be used with the 
general population and with individuals living with chronic conditions. The PROMIS® measures are 
copyrighted. All English and Spanish PROMIS® measures are publicly available for use in one’s individual 
research, clinical practice, educational assessment, or other application without licensing or royalty fees.  

 Scoring: HealthMeasure score available in three ways: 1) Use a data collection tool that automatically 
calculates scores; 2) Use the FREE HealthMeasure’s Scoring Service, powered by Assessment 
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CenterSM to score PROMIS®, ASCQ-Me®, Neuro-QoL™, and NIH Toolbox® Emotion measures; 3) 
Score by hand using a Scoring Manual for self-report and proxy-report short forms 

 Time to complete: 10-15 minutes per module 

 Equipment: On paper with pen (short forms and profiles only), computer, or app 

 Supportive evidence in SMA research: No natural history study data has been published in SMA. 
The PROMIS® is currently being utilized in the Scholar Rock Study of SKR-015, a latent myostatin 
inhibitor. 

 

Pediatric Evaluation of Disability Inventory – Computer Adaptive Test (PEDI-CAT) 

Click here for test manual, proforma, and references 

The PEDI-CAT is a questionnaire typically completed by the parent/caretaker that assesses a patient’s ability 
to perform daily functions.143 The PEDI-CAT is completed by the parent/legal guardian. The test is suitable to 
assess function in newborns to 21-year-olds with established reliability and validity for multiple pediatric 
populations.144,145 Properties of the PEDI-CAT are under study for those with SMA. 

 Scoring: The answers are scored on a 4-point scale (unable to easy). The PEDI-CAT provides two 
types of transformed summary scores: normative scores and scaled scores. Separate summary scores 
are calculated for each of the four domains. There is no total score that sums across all four domains. 

 Time to complete: 10-20 minutes 

 Equipment: iPad or tablet to allow user to complete at clinic visit, must purchase PEDI-CAT software 
to administer and complete scoring 

 Supportive evidence in SMA Research: The PEDI-CAT has been used in natural history clinical trials 
where Rasch analysis revealed that the distribution of abilities for the Mobility and Daily Activities 
(upper extremity tasks) domains were best represented for those with type III SMA and distribution of 
abilities in the Daily Activities domain also represented those with type II SMA. Less difficult items need 
to be added to increase the sensitivity and validity for those with type I and II SMA.146 It is currently 
being utilized in the Scholar Rock Study of SKR-015, a latent myostatin inhibitor. 

 

Pediatric Quality of Life Inventory (PedsQL™), Neuromuscular Module and Multidimensional Fatigue 
Scale 

Click here for test manual, proforma, and references 

The PedsQL™ is a disease-specific questionnaire intended to evaluate the patient’s perception of the 
neuromuscular disease state for children ages 2 to 18 years, including SMA.147,148 The PedsQL™ 
Neuromuscular Module is a 25-item scale that encompasses three subscales: About My/My Child’s 
Neuromuscular Disease (seventeen items), Communication (three items), and About Our Family Resources 
(five items). The format, instructions, Likert response scale, and scoring method for the Neuromuscular Module 
are identical to the Generic module.149 
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The PedsQL™ Multidimensional Fatigue Scale was designed to measure perceived fatigue in pediatric 
patients ages 2–18 and later expanded to include greater than age 18 years. The 18-item scale is comprised of 
3 subscales: general fatigue (6 items), sleep/rest fatigue (6 items), and cognitive fatigue (6 items). It is a 
generic symptom-specific instrument that includes a child self-report and parent proxy-report  

 Scoring: A five-point Likert response scale is utilized (0 = never a problem; 1 = almost never a 
problem; 2 = sometimes a problem; 3 = often a problem; 4 = almost always a problem). Items are 
reverse- scored and linearly transformed to a 0–100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), so 
that higher scores indicated better health-related quality of life. Scale scores are computed as the sum 
of the items divided by the number of items answered.  

 Time to complete: 5-10 minutes per module 

 Equipment: paper and pen 

 Supportive evidence in SMA research: The PedsQL™ Neuromuscular Module and Multidimensional 
Fatigue Scale have been utilized in natural history clinical trials with minimal data published on 
longitudinal assessments. Data supports the feasibility, reliability and validity of the PedsQL™ Generic 
and Neuromuscular Modules in pediatric patients with SMA.132,149-151 The PedsQL™ Neuromuscular 
Module is currently being used in the Biogen clinical trial.  
 

SMA Functional Rating Scale (SMAFRS)/Modified SMAFRS 

See above under tests for Adults with Chronic SMA. 

 

SMA-Health Index (SMA-HI) 

Click here for test manual, proforma, and references 

The SMA-HI is a patient-reported outcome measure that is comprehensive, easily utilized, and capable of 
measuring a patient’s perception of their total disease burden and 15 areas of SMA sub-health.  

 Scoring: Not available in the public domain 

 Time to complete: Not available in the public domain 

 Equipment: Index available for purchase 

 Supportive evidence in SMA research: No data has been published on the validity or reliability of the 
SMA-HI. The SMA-HI was used in the Cytokinetics’ study of Reldesemtiv. Study results not yet 
published.  

Many of the above available outcome measures have been used in the SMA population. A summary of 
outcome measure clinical properties for use in SMA are outlined in Table 5 below. 
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Table 5: Summary of Clinical Properties of Outcome Measures  
  

CLINICALLY REPORTED OUTCOME MEASURES FOR SMA 

Outcome measures used in 
SMA 

CHOP 
INTEND 

TIMPSI HFMS HFMSE RHS MFM RULM 6MWT TFT* 

Clinical subgroups Type I Type I Type II Type II, 
III 

Type II, III Type II, III Type II, III Type 
III 

Type II 

Functional subgroups Non-sitter Non-sitter Sitter Sitter/ 
Walker 

Sitter/ 
Walker 

Sitter/ 
Walker 

Sitter/ 
Walker 

Walker Sitter/ 
Walker 

Supports mechanism of 
action 

Specific to therapeutic agent under investigation 

Conceptual framework fits 
SMA 

Y Y Y Y Y Y Y Y Y 

Reliability Y Y Y Y Y Y Y Y ** 

Validation with other 
measures 

Y Y Y Y Y Y Y Y ** 
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Normative ranges NA Y NA NA NA NA NA Y Y 

Natural history studies Y Y Y Y 

 

Y Y Y Y 

Multicenter studies Y Y Y Y Y Y Y Y Y 

Clinical trials Y Y Y Y Y Y Y Y Y 

Responsiveness to 
treatment 

Y 

 

Y Y 

 

Y Y Y 

 

Clinical meaningfulness 

   

Y 

 

 

 

Y 

 

 

*TFT= TUG, Time to climb 4 stairs, time to rise from floor, 10MWRT, 9HPT, r9HPT,BBT, ESNHPT, 
ESBBT  

**clinical properties described here as a whole for details specific to each TFT measure see Section 3 
above.  

Y = Yes 

NA = Not Applicable 

Blank = Data not published  
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Important Aspects of a Research Evaluation 

Scoring Considerations for Outcome Measures 

One should score all items based on best performance. However, patients with SMA often utilize substitutions 
and compensations to complete tasks. In scoring, one should be cognizant of item-scoring criteria and use the 
rule of thumb “when in doubt score down.” 

Assessment for Inclusion and Exclusion Criteria 

Each study will set inclusion/exclusion criteria that are often based on a minimum or maximum performance 
level on at least one if not multiple motor function tests. This can help prevent ceiling or floor effects of the 
outcome measures and endpoints used for the trial. The inclusion/exclusion criteria may also be based on 
degree of contracture or scoliosis development in some cases as these impairments can limit a patient’s ability 
to perform on outcome measures as well (see Biomechanics of Movement in SMA). It is very important that 
you are aware of these criteria and assess the patient and adhere to these guidelines during your screening 
visit. Adhering to these criteria may also mean that a potential participant may be excluded from enrollment 
based on scores on specific motor outcomes or secondary impairments. Communication amongst study team 
members (PI, CE, coordinator, etc.) is essential to identifying appropriate/eligible study participants. 
Discussions should occur at the screening visit if functional status, contractures, scoliosis, or motor function 
cut-offs are a concern. The utilization of telemedicine opportunities is becoming increasingly more common to 
“pre-screen” unknown patients to reduce the number of screen failures of ineligible patients. It is the PIs role to 
communicate outcomes to the participant and family so that they understand why they may have been 
excluded. Clear communication will support the success of the clinical trial and help the greater SMA 
community.  

Blinding 

As a CE participating in a clinical trial, you may be blinded to the assigned treatment intervention (specific 
treatment arm/placebo) in a controlled study so that you cannot be influenced by that knowledge. In addition, 
you will be asked to maintain a blind to your previous study assessments and to not look back on previous test 
scores as this may bias or impact your scoring for the current assessment. You may also be asked to maintain 
blinding to the patients’ therapies or routines to reduce ascertainment bias to your evaluations.  

Time and Budget Planning: Estimates of Your Time for Assessments, Trainings, Webinars, and Related 
Activities 

Clinical evaluators should understand the time it takes to complete assessments and required trainings for 
SMA clinical trials. This will help for planning and scheduling adequate time to be released from clinic duties as 
well as budgeting for interdepartmental fund transfers to cover time release. Estimated times to complete the 
most common assessments are noted above under assessments. Clinical evaluators should also estimate that 
there will be some set-up/clean-up, rest periods, and completion of case report form time as part of each 
assessment. In addition to time for direct evaluations, CEs should plan on 1-2 days (8-16 hrs.) to attend the 
initial investigator meeting for each clinical study. There are also ongoing evaluator training requirements that 
may vary from on-site to web-based activities from 1-2 hours quarterly or biannually. There may also be time 
outside of the direct trainings (max 60-90 minutes) necessary to complete post training reliability assessments. 
While these are broad estimates, they are provided so that you can best estimate what time might be required 
to fully partake in a clinical trial as a CE. Across clinical trials there is variability in outcomes that will be used, 
as well as training requirements. Protocol specifics should be discussed with the study sponsor prior to the 
start/initiation of the study, during the budget planning phase to assure that your time is adequately covered.  
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Difficulty Maintaining Consistency with Rotating Hospital PT Positions 

It is important to maintain consistency amongst evaluators who are trained and collecting data in a clinical trial. 
Rotating staff positions make this difficult to accomplish. If you are currently assigned to a rotating position and 
wish to participate in a clinical trial as a CE, you may need to negotiate specific time that allows you to be 
available to the study team for assessments on a consistent and regular basis. This is best discussed up front 
with your clinical manager and the study’s PI.  

Commonly Used Equipment Needed in the Clinical/research Setting  

Below is a list of the common equipment needs you may require for evaluations. A clinical trial site should be 
able to request any additional or missing equipment from the clinical trial sponsor. 

 Benches, chairs, table (should be adjustable) 
 Set of standard height stairs 
 Test kits (e.g., BSID-III/Bayley-4, RULM, RIP, PDMS-2, etc.) 
 Stopwatch and cones for 6MWT 
 Standard toys to use for CHOP INTEND or HFMSE  
 Camera or iPad, tripods, memory cards 

Rules for Equipment Use Outside of Clinical Trial 

Study sponsors are responsible for providing equipment and materials needed for clinical trials at your 
institution. Standardized tools, test kits and equipment such as toys, cameras, stairs, benches, tables, cones 
for 6-minute walk test, etc., should be provided by the sponsor. It is important to understand that equipment 
provided must be safely stored and used only for those patients participating in that sponsor’s clinical trial. At 
the end of a study some equipment may need to be returned or destroyed, and other equipment may be 
allocated back to your site for permanent non-study use. It is important to clarify these equipment guidelines for 
each study and sponsor as they do vary. 

 
 
  

KEY POINTS: EVALUATION IN THE RESEARCH SETTING 

 It is important to be familiar with the multitude of common clinical outcomes used 
across the phenotypic spectrum of SMA. Outcomes selected for a clinical assessment 
or research clinical trial may vary based on type of SMA, current functional status, age 
at assessment, stage of disease and/or mechanism of intervention/drug being 
assessed. 

 Progress in development of clinical assessments for those with SMA is ongoing with 
ultimate aims to minimize burden while providing a comprehensive assessment using 
tools across multiple domains including gross and fine motor function, cognition, 
balance, speed, and fatigue. Additionally, evaluation of performance-based measures 
includes both Quality of Life (QOL) and Patient Reported Outcome Measures 
(PROMs). 
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Section 4: Additional Considerations for Patient Safety, Performance 
of Outcome Measures, and Adult Populations 
The Clinical Evalluator in the Context of the Care Team 

A multidisciplinary team is key to the management of patients with SMA and different aspects of care should 
not be managed in isolation. Physical therapists work with other health care professionals to assess the 
musculoskeletal system and related functional impairments. To monitor function that reflects activities of daily 
living, the selection of assessments used should include strength and range of motion measures, relevant 
motor functional scales, and timed tests. Physical therapists should evaluate patients with SMA with these 
assessments routinely every 6 months to allow regular monitoring and identify recommendations and changes 
in management and interventions.6 Communication of these recommendations and changes should occur with 
the appropriate providers of the multidisciplinary team (including Occupational and Speech Therapy, Rehab 
Medicine, Orthopedics, Orthotists, Neurology, etc.). 

Considerations for Standard of Care and Supportive Care 

A rehabilitation standard of care consensus statement for SMA was originally published in 2007 and was 
revised in 2018.6,7 These guidelines include a review of evidence and expert consensus that have been widely 
adopted by clinicians all over the world. Increasing evidence of improvements in the natural history as well as 
with disease modifying therapies have promoted a more proactive, anticipatory approach to rehabilitation 
management and it has been observed that regular physical therapy sessions may influence trajectories of 
progression.6,7 

The rehabilitation section of this manuscript6 describes rehabilitation goals for the 3 different functional 
classifications: Non-Sitter, Sitters, and Walkers. Each functional group has intervention recommendations for 
stretching, positioning, mobility, and exercise as well as care considerations and assessment options that have 
been thoroughly reviewed.6 

Safety Considerations in SMA with Physical Assessments  

When assessing patients with SMA, there are numerous safety considerations that must be recognized prior to 
and during your evaluation and treatment, and that should also guide your plan of care recommendations: 

Fatigue 

Most patients with SMA report severe perceived fatigue and have physiological fatigue. This fatigue can impact 
their ability to participate in daily activities, physical therapy, and in community and school settings. 
Modifications to their daily schedule or modifications to their daily activities in general are recommended to 
minimize the impact of fatigue on their daily life and routine. Patients with SMA are advised to recognize and 
report fatigue so adequate breaks and rest periods can be implemented to prevent worsening of fatigue or 
potential risk for injury.94-96,99,103,105,138-140,152,153 

Falls 

Ambulatory patients are at risk of falling. This may be related to stride length. Most falls occur indoors and are 
associated with intrinsic and extrinsic factors including weakness, loss of balance, tripping, or slipping. Falling 
puts patients at risk for bruises, sprains, and even fractures.152,153 Many walkers report frequent falls and an 
inability to get themselves up off the floor. Non-ambulatory patients are at risk of falling over when sitting 
without support (may need contact guard or close supervision) due to poor postural control and trunk strength 
and inability to utilize protective and righting reactions. They may fall out of their mobility and positioning 
devices if not safely secured in.  
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Fractures 

Due to disuse (muscle weakness and lack of exercise), osteoporosis, and low vitamin D levels, non-ambulatory 
patients are at risk of fragility fractures.6 These fractures can occur during transfers, stretching, and accidents 
in their mobility devices or from a fall. Ambulatory patients are at risk of fractures with a fall while walking in the 
home or out in the community, especially when on uneven surfaces. 

Vital Signs 

When assessing patients with SMA with respiratory insufficiency, a review of vital signs including oxygen 
desaturation and tachycardia using pulse oximetry with heart rate monitoring should be used to monitor their 
respiratory status during evaluation and testing. This is most important with non-sitters and some weak sitters.5 
Upright supported sitting, standing, and prone suspension may put these patients at risk for acute respiratory 
distress and should be monitored very closely and should be performed with extreme caution when performing 
functional motor assessments and during therapy intervention. 

Fasting and Nutrition 

Fasting can impact motor performance during testing and should be kept to a minimum. Less than 6 hours of 
fasting is recommended for acute care for non-sitters to prevent metabolic acidosis, fatty acid metabolism 
abnormalities, and hyper/hypoglycemia.6 Allowing the patient and family to take frequent rest breaks and 
allowing for proper nutrition should take priority. 

Pain 

Numerous orthopedic issues can lead to pain including hip instability, severe contractures, limited mobility 
secondary to lack of movement, and the development of scoliosis. Pain management as well as appropriate 
referrals should be considered when assessing a patient who is in extreme pain with movement and transfers. 
Additionally, post-operative pain should always be taken into consideration when evaluating and assessing 
patients.6 

Positioning Limitations Due to Contractures and Scoliosis 

Contractures are common in SMA and result from decreased range of motion, prolonged static positioning, and 
an imbalance in agonist-antagonist muscle groups.6 Severe contractures of the upper and lower extremities, as 
well as the neck, may impact the patient’s ability to obtain or maintain start positions and end positions when 
using a functional motor scale assessment. Most scales have the ability to highlight and comment on these 
limitations by item as well as their impact on function. 

Sixty to ninety percent of non-ambulatory patients with SMA develop scoliosis of the spine and are monitored 
by spinal radiographs.6 Scoliosis can impact patient positioning as well as functional abilities and should be 
taken into consideration on the impact of testing and activities of daily living.154 Scoliosis can create notable 
asymmetries impacting the evaluation and motor function assessments. 

Transfers 

Non-ambulatory, older patients with SMA may require equipment to assist with safe transfers. This may be 
determined when the caregivers and CEs are unable to dependently transfer a patient out of their mobility 
device. Transfer boards, lift systems including Hoyer and ceiling lifts, and sheets may be used for optimal 
transfers and bed mobility to support safety and decrease the risk of injury. During transfers without equipment, 
take care to fully support a child and limit abrupt movement. Always ask the child and parent or caretaker for 
preferred transfer methods to avoid upsetting a child or creating discomfort. Remember to communicate that 
you are going to transfer the child/adolescent/adult before doing so to minimize apprehension, especially in 
those that are weaker and less mobile.  
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Clothing 

When evaluating and assessing a patient, it is ideal to see as much of their body as possible for easy 
examination. Infants and small children should be evaluated with diaper only. Children and adults should have 
shorts and t-shirt to clearly see their limbs and trunk. When removing clothing be cognizant of room 
temperature with young infants and also respectful of cultural beliefs. Ideally the patients should be barefoot 
during assessments, however, if performing gait assessments including the 6MWT, rubber soled shoes are 
recommended. Socks, sandals/flip-flops, and Crocs are not recommended to be worn during evaluations. It is 
good practice to ask your study coordinator to remind the family to bring the correct clothing and shoes to each 
appointment. 

Considerations for Evaluating Chronic Adults 

SMA is a progressive disease and chronic adults continue to lose muscle strength and motor function with 
increasing age.2,155 Quality of life and participation may be impacted by worsening of contractures, bulbar 
dysfunction, respiratory involvement and functional limitations. Some outcome measures have been outlined 
and highlighted for use in assessing older patients however the standard SMA-specific motor function 
assessment may not best describe their functional abilities (potential floor effects). Non-ambulatory adults may 
require a lift device to promote safe transfers; without one, they may refuse to transfer out of their wheelchair 
or mobility devices for testing. Ambulatory adult patients may have difficulty getting up from the floor or sitting 
down on the floor safely. Ultimately optimizing function and maintaining independence is the primary goal for 
these adult patients.  

Considerations for Illness, Handwashing Protocols for Safety and Equipment Cleaning 

Patients with SMA have respiratory compromise leaving them susceptible to viral infections and illnesses. 
These illnesses often lead to acute hospitalizations and can exacerbate diffuse muscle weakness. It is 
essential that patients are not exposed to others with an illness and do not make direct contact with equipment 
from a previously ill person. Standard safety protocols for the prevention of illness must be upheld with regular 
handwashing and cleaning of equipment and examination tables. Masks should be worn and avoidance of 
contact with ill providers should be implemented. If a patient is already ill, their ability to undergo evaluation 
and assessment of their motor function should be carefully assessed. If assessment is undertaken when a 
patient is ill, be sure to document such on the CRF, scoresheet or proforma. 

Best Practices and Testing Considerations for Best Performance 

Time of Day 

Ideally, patients should be tested first thing in the morning to prevent the impact of fatigue on their evaluation 
and assessments from their daily activities and routines. This time of day should be maintained for all 
evaluations and functional assessments throughout the course of the study. Patients may require rest periods 
and/or naps during testing to allow for optimal assessment and this should be considered when scheduling visit 
appointments. 

Nutrition 

Patients should be fed within 1 hour prior to evaluation and testing. They should be well fed and satiated to 
prevent the effects of fasting on their performance. Breaks for a snack or drink during assessments should be 
provided as needed. 

Travel 

When patients are traveling long distances, it may be amendable to have them stay overnight to allow for 
testing in the morning. Scheduling arrivals the day prior to allow for a good night’s sleep prior to assessment is 
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also important. Long travel can impact fatigue and their ability to accomplish motor function tasks increasing 
their variability from day to day. The effects of long travel should be avoided and kept to a minimum.  

Location and Equipment 

All evaluations and motor function testing should be performed in the same location and room when possible to 
prevent any variability in environments. Maintaining consistency with the room, examination tables, and 
equipment will promote best results. If the testing location or equipment changes, this should be recorded and 
any impact on function should be noted. 

Coordinating with the Team and Family in Planning Visits for Consistency over Time 

The CE will need to coordinate with the research team as well as the family to plan for the ideal time and set-
up for their evaluations and motor assessments. Communication to prioritize these assessments is key to 
optimizing testing conditions and getting the best performance from the patient. All testing considerations listed 
above should be discussed with the research study team and family to identify the most optimal window of 
time. 

Rescheduling and Abiding by Study Windows 

If a patient is unable to attend a study visit, protocol specific study windows should allow for rescheduling for a 
certain number of days/weeks before or after their scheduled visit. It is important to try and maintain their 
evaluations and assessments within this window of time to prevent protocol deviations and the proper 
management of the patient. Assessing outside those windows should be discussed with the study team and 
reported to site managers. 

  

 
 
  

KEY POINTS: ADDITIONAL CONSIDERATIONS FOR SMA EVALUATIONS 

 PTs are an integral part of the multidisciplinary care team that selects assessments to 
monitor functional abilities that reflect activities of daily living. Routine physical therapy 
evaluations should occur every 6 months to allow regular monitoring and to identify 
changes in management and interventions. 

 Increasing evidence of improvements in the natural history with proactive care as well 
as with disease modifying therapies has promoted a more proactive, anticipatory 
approach to rehabilitation management as outlined in the revised rehabilitation 
standard of care consensus statement in SMA.  

 There are numerous safety considerations that must be recognized prior to and during 
your evaluation and treatment, that should also guide your plan of care 
recommendations including fatigue, falls, fractures, vital signs, etc. 

 To establish optimal performance and success, best practice standards and testing 
considerations must be applied when assessing a patient with SMA including time of 
day, nutrition, travel, etc. 
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Conclusion  
Clinical evaluators play an essential role in clinical trials, and this is especially true in SMA. Through close 
collaboration with their team, effective execution of their responsibilities, and adoption of a patient-focused 
approach that builds trust and rapport, CEs can help trials to run more smoothly, and ensure that patients have 
a more positive experience. 

Over time, CEs may find that they want to extend the approaches described in this document to the larger, 
community of therapists treating those with SMA, and find ways to engage with the SMA community more 
broadly, for instance through professional workshops and conferences (see Table A5: Professional 
Development: Meetings for Continuing Education), and other means. Such engagement may enable CEs to 
continue to learn about challenges and strategies to improve clinical trial site readiness and enhance the 
patient’s experience in clinical trials. Clinical evaluators may also discover opportunities for learning methods 
and practices for the best care and management of patients with SMA from experienced SMA physicians and 
caregivers and even the patients themselves. Finally, given the opportunity, CEs in SMA trials can help 
contribute to the success of SMA trials by being active collaborators in trial design and feedback processes.  
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Appendices: Additional Resources for Clinical Evaluators  
The tables below provide information on additional resources that may be helpful for clinical evaluators. 

1. Table A1 Recommended Regulatory Training for Clinical Evaluators 

2. Table A2 SMA Seminal Paper Reference List 

3. Table A3 External Resources for SMA Education and Training 

4. Table A4 Outcome Measure and Evaluation Resources 

5. Table A5 Professional Development: Meetings for Continuing Education 

6. Table A6 RULM Kit Supply List 
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Table A1: Recommended Regulatory Training for Clinical Evaluators 

There should be adequate training for all staff participating in the conduct of a study, and proper 
documentation that required training has been completed and it is up-to-date. Having proper documentation 
that the research staff/CE is qualified to perform the functions of their role, as delegated on study protocol 
and forms FDA 1572/delegation log is mandated by Regulators, Sponsor, and study site. This includes any 
new staff members that start after the study has begun. 
 

Trainings Description 

GCP Certification 

Certification may be provided by an academic institution, sponsor or certifying 
program such as, 
 CITI Program [registration is required] 
 FDA GCP Educational Materials or,  
 Regulations: Good Clinical Practice and Clinical Trials  
 Sponsor-specific GCP training 

Regulatory/FDA 
Mandated Training 

FDA Regulatory Compliance: Training on the ethical conduct of research may be 
found, via the following resources:  
 CITI Program [registration is required] 
 Code of Federal Regulations, via US FDA website,  CFR Title 21 [Food and 

Drugs] → Chapter I → Subchapter A [General Provisions]→ Part 50, 
includes: 

o Key Research Definitions – e.g., Clinical investigation, Sponsor, 
Clinical Investigator, Human Subject, IRBs, etc. 

o Subpart B—General requirements for the Informed Consent of 
Human Subjects / Key Elements of Informed Consent  

 SOCRA: FDA Clinical Trial Requirements, Regulations, Compliance, and 
GCP Conference 

Human Subject Protection Research: Ensures the ethical conduct and 
protection of human subjects, including pediatric patients and other ‘vulnerable 
populations’ – (e.g., children, prisoners, the medically fragile, etc.). 
 Office for Human Research Protections - Online Education, includes links 

to: 
o Belmont Report –Provides the background behind the reason for 

the existence of these regulations. 
o Regulations on protecting human subjects in research 
o About research participation 
o Informational videos for research participants – on what is research, 

questions to ask, randomization, etc.  
o Upcoming educational events 

Responsible Conduct of Research: Describes specific obligations and 
commitments of, and standards of conduct for, persons who sponsor or monitor 
clinical investigations involving humans with food, investigational products and/or 
devices. See above. 
Research with Minors: There are special/additional considerations for the 
PI/research staff when conducting research with minors. If you are assigned as a 
primary/back-up CE in a clinical trial, involving minors, you must also complete this 
training. For a description of regulatory requirements to conduct research with 
children,  refer to the following: 
 Additional Safeguards for Children in Clinical Trials -(CRF) Title 21 → 

Chapter I → Subchapter D→ Part 50  
 

https://about.citiprogram.org/en/homepage/
https://www.fda.gov/science-research/good-clinical-practice-educational-materials/does-fda-conduct-gcp-training
https://www.fda.gov/science-research/clinical-trials-and-human-subject-protection/regulations-good-clinical-practice-and-clinical-trials
https://about.citiprogram.org/en/homepage/
https://www.ecfr.gov/cgi-bin/text-idx?SID=31042205817afb0b7dcd59f9bbab69c4&mc=true&node=pt21.1.50&rgn=div5
https://www.ecfr.gov/cgi-bin/text-idx?SID=31042205817afb0b7dcd59f9bbab69c4&mc=true&node=pt21.1.50&rgn=div5
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=50&showFR=1&subpartNode=21:1.0.1.1.20.2
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=50&showFR=1&subpartNode=21:1.0.1.1.20.2
https://www.socra.org/conferences-and-education/training-conferences-workshops-courses/fda-clinical-trial-requirements-regulations-compliance-and-gcp-conference/program-information/
https://www.socra.org/conferences-and-education/training-conferences-workshops-courses/fda-clinical-trial-requirements-regulations-compliance-and-gcp-conference/program-information/
https://www.hhs.gov/ohrp/index.html
https://www.hhs.gov/ohrp/regulations-and-policy/belmont-report/index.html
https://www.hhs.gov/ohrp/regulations-and-policy/regulations/45-cfr-46/index.html
https://www.hhs.gov/ohrp/education-and-outreach/about-research-participation/index.html
https://www.hhs.gov/ohrp/education-and-outreach/about-research-participation/informational-videos/index.html
https://www.hhs.gov/ohrp/education-and-outreach/upcoming-educational-events/index.html
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=50&showFR=1&subpartNode=21:1.0.1.1.20.4
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=50&showFR=1&subpartNode=21:1.0.1.1.20.4
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[for trials not involving greater than minimal risk; trials involving greater than 
minimal risk but presenting the prospect of direct benefit to individual subjects; 
trials involving greater than minimal risk and no prospect of direct benefit to 
individual subjects, but likely to yield generalizable knowledge about the subjects' 
disorder or condition] 
Financial Disclosure Form/Conflict of Interest: See description of form, 
including instructions for completion, below 

Privacy and 
Security 

HIPAA for Clinicians & Non-clinicians with Research Responsibilities: May be 
certified through  
 CITI Program [registration is required] 
 Institutional training 

Required Documentation for CEs 

Start Up Forms 
Updated Curriculum Vitae (CV) 
Professional state license 
Professional certifications 

Investigator 
Statements/ 
Agreements 

Form FDA 1572:  
 See, Instruction for Completing Form FDA 1572  

Financial 
Disclosure Form 

Financial Disclosure Form (59 FR 48708): 
 See, Financial Disclosures by Clinical Investigators   

*Part of FDA regulations: CFR 54; 21 CF 312) 
 
  

https://about.citiprogram.org/en/homepage/
https://www.fda.gov/media/79326/download
https://www.fda.gov/science-research/clinical-trials-and-human-subject-protection/financial-disclosures-clinical-investigators
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Table A2: SMA Seminal Paper Reference List 

Standard of Care and Guidelines 
Finkel RS, Mercuri E, Meyer OH, et al. Diagnosis and management of spinal muscular atrophy: Part 2: 
Pulmonary and acute care; medications, supplements and immunizations; other organ systems; and ethics. 
Neuromuscul Disord. 2018;28(3):197-207. 

Mercuri E, Finkel RS, Muntoni F, et al. Diagnosis and management of spinal muscular atrophy: Part 1: 
Recommendations for diagnosis, rehabilitation, orthopedic and nutritional care. Neuromuscul Disord. 
2018;28(2):103-115. 

Takanashi JI, Takase N. Reader response: Evidence in focus: Nusinersen use in spinal muscular atrophy: 
Report of the Guideline Development, Dissemination, and Implementation Subcommittee of the American 
Academy of Neurology. Neurology. 2019;93(10):464. 

Wang CH, Finkel RS, Bertini ES, et al. Consensus statement for standard of care in spinal muscular atrophy. 
J Child Neurol. 2007;22(8):1027-1049. 

Clinical Trial Readiness 
Peterson I, Cruz R, Sarr F, Stanley AM, Jarecki J. The SMA clinical trial readiness program: creation and 
evaluation of a program to enhance SMA trial readiness in the United States. Orphanet J Rare Dis. 
2020;15(1):118. 

Cure SMA. Cure SMA clinical trial readiness toolkit. Elk Grove Village (IL): Cure SMA; 2018. Retrieved from: 
https://www.curesma.org/clinical-trial-readiness/ 

Cure SMA. Best practices for clinical research coordinators in spinal muscular atrophy (SMA). Elk Grove 
Village (IL): Cure SMA; 2018. Retrieved from: https://www.curesma.org/clinical-trial-readiness/ 

Natural History of SMA 
Barois A, Mayer M, Desguerre I, et al. Spinal muscular atrophy. A 4-year prospective, multicenter, 
longitudinal study (168 cases). Bull Acad Natl Chir Dent. 2005;189:1181-98; discussion 98-9. 

Borkowska J, Rudnik-Schoneborn S, Hausmanowa-Petrusewicz I, Zerres K. Early infantile form of spinal 
muscular atrophy (Werdnig-Hoffmann disease) with prolonged survival. Folia Neuropathol. 2002;40:19-26. 

Chabanon A, Seferian AM, Daron A, et al. Prospective and longitudinal natural history study of patients with 
Type 2 and 3 spinal muscular atrophy: Baseline data NatHis-SMA study. PLoS One. 2018;13(7):e0201004. 

Coratti G, Pera MC, Lucibello S, et al. Age and baseline values predict 12 and 24-month functional changes 
in type 2 SMA. Neuromuscul Disord. 2020;10.1016/j.nmd.2020.07.005. 

Coratti G, Lucibello S, Pera MC, et al. Gain and loss of abilities in type II SMA: A 12-month natural history 
study. Neuromuscul Disord. 2020;10.1016/j.nmd.2020.07.004. 

Choi YA, Suh DI, Chae JH, Shin HI. Trajectory of change in the swallowing status 
ispinal muscular atrophy type I. Int J Pediatr Otorhinolaryngol. 2020;130:109818. 

Chung BH, Wong VC, Ip P. Spinal muscular atrophy: survival pattern and functional status. Pediatrics. 
2004;114:e548-53. 

De Sanctis R., Coratti G, Pasternak, A, et al. Developmental milestones in type I spinal muscular atrophy. 
Neuromuscul Disord. 2016;26(11), 754-759.  
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Table A3: External Resources for SMA Education and Training 

The table below categorizes external resources for SMA education and training into the following subsections: Standards of Care Documents, 
Standards of Care for Families, Physical Therapy Specific SMA Resources, General SMA Resources, SMA Care and Management, Pharmaceutical 
Related Resources, SMA Clinical Trials, and Cure SMA Resources. This list encompasses many resources but is not fully comprehensive; it is 
intended as a guide for further information. Each resource is captured with a title, source description, and a resource link if applicable.  
 

 Title Resource Description Resource Link 

Standard of 
Care (SOC) 
Documents 

Consensus statement for 
standard of care in spinal 
muscular atrophy. 2007 

In 2007, an International Conference on the SOC for SMA 
published a consensus statement on SMA standard of care 
that has been widely used throughout the world. (Wang et 
al., 2007) 

https://journals.sagepub.com/doi/ab
s/10.1177/0883073807305788 

Diagnosis and 
management of spinal 
muscular atrophy: Part 1: 
Recommendations for 
diagnosis, rehabilitation, 
orthopedic and nutritional 
care. 2018 

Updated SOC in SMA (Mercuri et al., 2018), expands on the 
topics covered in the 2007 SOC recommendations and 
includes information on the most updated, best practices in 
care for SMA. Part 1 focuses on the methods used to 
achieve SOC recommendations, and an update on 
diagnosis, rehabilitation, orthopedic and spinal 
management. It also covers nutritional, swallowing and 
gastrointestinal management.  

https://www.sciencedirect.com/scien
ce/article/pii/S0960896617312841?v
ia%3Dihub 

Diagnosis and 
management of spinal 
muscular atrophy: Part 2:  
Pulmonary and acute care; 
medications, supplements 
and immunizations; other 
organ systems; and ethics. 
2018 

Updated SOC in SMA (Finkel et al., 2018), expands on the 
topics covered in the previous recommendations and 
includes information on the most updated, best practices in 
care for SMA. Part 2 focuses on pulmonary management, 
acute care, other organ involvement, ethical issues, 
medications, and the impact of new treatments for SMA. 

https://www.sciencedirect.com/scien
ce/article/pii/S0960896617312907?v
ia%3Dihub  

Standards of 
Care for 
Families 

A Family Guide to the 
Consensus Statement for 
Standard of Care in Spinal 
Muscular Atrophy. 2007 

This Family Guide to the Consensus Statement for SOC in 
SMA was prepared by advocates for families impacted by 
SMA including the SMA Foundation, Cure SMA (then 
Families of SMA), MDA, and Fight SMA.  

https://www.mda.org/sites/default/fil
es/publications/SMA_Family_Guide
_Care_Standards.pdf 

A guide to the 2017 
International SMA 
Standards of Care - 
published in 2019 (Treat 
NMD) 

A user-friendly précis and a comprehensive outline of the 
standard of care recommendations.  

https://treat-nmd.org/wp-
content/uploads/2019/06/uncategori
zed-A-Guide-to-the-2017-
International-Standards-of-Care-for-
SMA_UKEnglish_Digital-v2L.pdf 

https://journals.sagepub.com/doi/abs/10.1177/0883073807305788
https://journals.sagepub.com/doi/abs/10.1177/0883073807305788
https://www.sciencedirect.com/science/article/pii/S0960896617312841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0960896617312841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0960896617312841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0960896617312907?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0960896617312907?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0960896617312907?via%3Dihub
https://www.mda.org/sites/default/files/publications/SMA_Family_Guide_Care_Standards.pdf
https://www.mda.org/sites/default/files/publications/SMA_Family_Guide_Care_Standards.pdf
https://www.mda.org/sites/default/files/publications/SMA_Family_Guide_Care_Standards.pdf
https://treat-nmd.org/wp-content/uploads/2019/06/uncategorized-A-Guide-to-the-2017-International-Standards-of-Care-for-SMA_UKEnglish_Digital-v2L.pdf
https://treat-nmd.org/wp-content/uploads/2019/06/uncategorized-A-Guide-to-the-2017-International-Standards-of-Care-for-SMA_UKEnglish_Digital-v2L.pdf
https://treat-nmd.org/wp-content/uploads/2019/06/uncategorized-A-Guide-to-the-2017-International-Standards-of-Care-for-SMA_UKEnglish_Digital-v2L.pdf
https://treat-nmd.org/wp-content/uploads/2019/06/uncategorized-A-Guide-to-the-2017-International-Standards-of-Care-for-SMA_UKEnglish_Digital-v2L.pdf
https://treat-nmd.org/wp-content/uploads/2019/06/uncategorized-A-Guide-to-the-2017-International-Standards-of-Care-for-SMA_UKEnglish_Digital-v2L.pdf


 

103 

Physical 
Therapy 
Specific SMA 
Resources 

Physical Therapist's Guide 
to Spinal Muscular Atrophy 
- Move Forward PT, APTA. 
2014 

Consumer e-newsletter of the American Physical Therapy 
Association (APTA). Article provides a general, high level 
overview of SMA including a description of signs and 
symptoms, diagnosis, how a PT may help, real life 
experiences, etc. 

https://www.choosept.com/symptom
sconditionsdetail/physical-therapy-
guide-to-spinal-muscular-atrophy  

APTA Academy of 
Pediatrics PT (APPT) - 
SMA Fact Sheet. 2021 

Useful fact sheet for PTs working with SMA patients. It 
includes quick and easily accessible information on SMA 
signs and symptoms, diagnosis and intervention strategies.  

https://pediatricapta.org/includes/fac
t-
sheets/pdfs/PEDS_Factsheet_SMA.
pdf 

Cure SMA Care Series, 
Musculoskeletal System 

This is a Cure SMA booklet specifically regarding issues 
with the musculoskeletal system in SMA. It reviews 
orthopedic concerns including contractures, hips, and spine.  

https://curesma.wpengine.com/wp-
content/uploads/2019/07/the-
musculoskeletal-system.pdf 

Exercise and Spinal 
Muscular Atrophy - website 

SMA UK article on studies from the past few years 
investigating the benefits of exercise with regards to SMA.  

https://smauk.org.uk/exercise-
spinal-muscular-atrophy  

Management of Spinal 
Deformities in Spinal 
Muscular Atrophy 

These slides were originally presented at the 2018 Annual 
Cure SMA Conference. Details surgical and nonsurgical 
options for treating spinal deformities that often occur in 
SMA, such as scoliosis. 

https://curesma.wpengine.com/wp-
content/uploads/2019/07/orthopedic-
management-2018conf.pdf 

Medical Management of 
Adults with SMA 

These slides were originally presented at the 2018 Annual 
Cure SMA Conference. They give an overview of the 
standards of care for adult SMA patients, as well as a 
discussion of the upcoming drug pipeline options for this 
population. 

https://curesma.wpengine.com/wp-
content/uploads/2019/07/adult-med-
management-conf2018-
presentation.pdf 

SMA and Exercise Brief article providing an overview of SMA exercise research 
and highlighting a few studies regarding the benefits of 
swimming, strength tests, and resistance training.  

https://smanewstoday.com/sma-
and-exercise/ 

APTA Section on 
Neurology Fact Sheet: 
Spinal Muscular Atrophy in 
Adults 

Useful fact sheet for PTs working with SMA adult patients. It 
includes quick and easily accessible information about the 
adult form of SMA and how physical therapy can help.  

https://www.neuropt.org/docs/degen
erative-diseases-sig/spinal-
muscular-atrophy-in-
adults.pdf?sfvrsn=8d2aae96_2 

https://pediatricapta.org/includes/fact-sheets/pdfs/PEDS_Factsheet_SMA.pdf
https://pediatricapta.org/includes/fact-sheets/pdfs/PEDS_Factsheet_SMA.pdf
https://pediatricapta.org/includes/fact-sheets/pdfs/PEDS_Factsheet_SMA.pdf
https://pediatricapta.org/includes/fact-sheets/pdfs/PEDS_Factsheet_SMA.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/the-musculoskeletal-system.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/the-musculoskeletal-system.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/the-musculoskeletal-system.pdf
https://smauk.org.uk/exercise-spinal-muscular-atrophy
https://smauk.org.uk/exercise-spinal-muscular-atrophy
https://curesma.wpengine.com/wp-content/uploads/2019/07/orthopedic-management-2018conf.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/orthopedic-management-2018conf.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/orthopedic-management-2018conf.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/adult-med-management-conf2018-presentation.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/adult-med-management-conf2018-presentation.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/adult-med-management-conf2018-presentation.pdf
https://curesma.wpengine.com/wp-content/uploads/2019/07/adult-med-management-conf2018-presentation.pdf
https://smanewstoday.com/sma-and-exercise/
https://smanewstoday.com/sma-and-exercise/
https://www.neuropt.org/docs/degenerative-diseases-sig/spinal-muscular-atrophy-in-adults.pdf?sfvrsn=8d2aae96_2
https://www.neuropt.org/docs/degenerative-diseases-sig/spinal-muscular-atrophy-in-adults.pdf?sfvrsn=8d2aae96_2
https://www.neuropt.org/docs/degenerative-diseases-sig/spinal-muscular-atrophy-in-adults.pdf?sfvrsn=8d2aae96_2
https://www.neuropt.org/docs/degenerative-diseases-sig/spinal-muscular-atrophy-in-adults.pdf?sfvrsn=8d2aae96_2
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Spinal Muscular Atrophy 
Teaching and Excellence 
for Physiotherapists an 
International Network 
(STEP IN) 

STEP IN aims to develop training expertise and shared 
educational resources for physiotherapists who provide 
clinical care or research for SMA patients. 

https://www.stepinsma.org/ 

Summit of Strength Virtual 
Program: Physical Therapy 
at Home 

This installment of the Summit of Strength webinar series 
focused on Physical Therapy at Home. 

https://www.youtube.com/watch?v=
7l8nMQIXbfs&feature=youtu.be 

Physio with Marion  Online web series related to physiotherapy treatment and 
equipment 

https://www.treatsma.uk/physio-
with-marion/ 

General SMA 
Resources 

Cure SMA Cure SMA is dedicated to the treatment and cure of SMA, 
the number one genetic cause of death for infants. We fund 
groundbreaking research and provide families the support 
they need for today. 

http://www.curesma.org/ 

Muscular Dystrophy 
Association 

Families are at the heart of MDA's mission. A caring and 
concerned group of families started MDA in 1950, and they 
continue to relentlessly pursue the promise to free families 
from the life-threatening effects of muscular dystrophy and 
muscle-debilitating diseases today. 

https://www.mda.org/ 

Spinal Muscular Atrophy 
Foundation 

The mission of the SMA Foundation is to accelerate the 
development of a treatment for Spinal Muscular Atrophy. 

http://www.smafoundation.org/ 

Treat-NMD Neuromuscular 
Network 

TREAT-NMD is a network for the neuromuscular field that 
provides an infrastructure to ensure that the most promising 
new therapies reach patients as quickly as possible. Since 
its launch in January 2007 the network's focus has been on 
the development of tools that industry, clinicians and 
scientists need to bring novel therapeutic approaches 
through preclinical development and into the clinic, and on 
establishing best-practice care for neuromuscular patients 
worldwide. 

http://www.treat-nmd.eu/ 

https://www.stepinsma.org/
https://www.youtube.com/watch?v=7l8nMQIXbfs&feature=youtu.be
https://www.youtube.com/watch?v=7l8nMQIXbfs&feature=youtu.be
https://www.treatsma.uk/physio-with-marion/
https://www.treatsma.uk/physio-with-marion/
http://www.curesma.org/
https://www.mda.org/
http://www.smafoundation.org/
http://www.treat-nmd.eu/
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Treat Spinal Muscular 
Atrophy 

Treat SMA is a UK charity made up of people living with 
SMA and their parents and carers who joined hands to 
improve the diagnostics, standard of care, social support, 
and access to treatments in this severe genetic disorder. 

https://www.treatsma.uk/ 

ChildMuscleWeakness.org 
- National Task Force for 
Early Identification of 
Childhood Neuromuscular 
Disorders 

The National Task Force for Early Identification of Childhood 
Neuromuscular Disorders convened in 2009 to address the 
delay that families frequently experience between symptom 
onset and diagnosis of neuromuscular disorders. The Task 
Force aims to increase clinicians’ awareness of peripheral 
neuromuscular disease as a cause of developmental delay 
in young children, and to help providers in primary care, 
rehabilitation medicine, and physical therapy identify the 
early symptoms of neuromuscular disorders. 

https://www.childmuscleweakness.o
rg/ 

The Gene: An Intimate 
History 

Documentary series unravels history of the human genome 
and explores the ethical implications of groundbreaking 
developments in genetics. SMA is discussed in episode 2. 

https://www.kpbs.org/news/2020/apr
/06/gene-intimate-history/ 

Genetics Home Reference 
from the U.S. National 
Library of Medicine (NIH) 

Genetics Home Reference provides consumer-friendly 
information about the effects of genetic variation on human 
health. 

https://ghr.nlm.nih.gov/condition/spin
al-muscular-atrophy 

About Spinal Muscular 
Atrophy 

NIH National Human Genome Research Institute https://www.genome.gov/Genetic-
Disorders/Spinal-Muscular-Atrophy 

Spinal Muscular Atrophy The American Society of Gene & Cell Therapy is the 
primary professional membership organization for gene and 
cell therapy. 

https://www.asgct.org/education/spi
nal-muscular-atrophy 

National Organization for 
Rare Disorders (NORD) 

NORD, a 501(c)(3) organization, is a patient advocacy 
organization dedicated to individuals with rare diseases and 
the organizations that serve them. NORD, along with its 
more than 280 patient organization members, is committed 
to the identification, treatment, and cure of rare disorders 
through programs of education, advocacy, research, and 
patient services. 

https://rarediseases.org/rare-
diseases/spinal-muscular-atrophy/ 

https://www.treatsma.uk/
https://www.childmuscleweakness.org/
https://www.childmuscleweakness.org/
https://www.kpbs.org/news/2020/apr/06/gene-intimate-history/
https://www.kpbs.org/news/2020/apr/06/gene-intimate-history/
https://ghr.nlm.nih.gov/condition/spinal-muscular-atrophy
https://ghr.nlm.nih.gov/condition/spinal-muscular-atrophy
https://www.genome.gov/Genetic-Disorders/Spinal-Muscular-Atrophy
https://www.genome.gov/Genetic-Disorders/Spinal-Muscular-Atrophy
https://www.asgct.org/education/spinal-muscular-atrophy
https://www.asgct.org/education/spinal-muscular-atrophy
https://rarediseases.org/rare-diseases/spinal-muscular-atrophy/
https://rarediseases.org/rare-diseases/spinal-muscular-atrophy/
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Learn About Spinal 
Muscular Atrophy 

DNA Learning Center – Cold Spring Harbor http://www.learnaboutsma.org/ 

Nusinersen (Spinraza TM): 
The First FDA Approved 
Treatment for SMA 

Cold Spring Harbor Laboratories 
CanadaGairdner Awards 

https://www.youtube.com/watch?v=
2zFP331gmQo 
 

NeurologyLive | Direct 
Access to Expert Insight in 
Neurology 

NeurologyLive™ offers a print and digital media platform to 
busy healthcare professionals treating neurological 
diseases to deliver practice-changing news and insight 
directly from top medical conferences and researchers. 

https://www.neurologylive.com/searc
h?keywordTerm=spinal+muscular+a
trophy 

SMA Europe SMA Europe provides a framework to stimulate 
collaboration and accelerate translational research 
pathways in SMA and promote patient care. 

https://www.sma-europe.eu/ 

SMA News Today SMA News Today is strictly a news and information website 
about the disease. 

https://smanewstoday.com/ 

Spinal Muscular Atrophy UpToDate Wolters Kluwer Health webpage https://www.uptodate.com/contents/
spinal-muscular-atrophy 

Spinal Muscular Atrophy Medscape information page https://emedicine.medscape.com/art
icle/1181436-overview 

SMArt Moves – Cure SMA Website designed to improve families and health care 
professionals’ understanding of SMA motor delays, 
especially around the importance of an SMA early diagnosis 
and early treatment. The website delivers helpful resources 
about the critical signs, the need for rapid action, and the 
life-saving benefits possible for so many children given 
access to swift and crucial treatments. 

http://events.curesma.org/site/Page
Navigator/SmartMoves/SmartMoves
.html 

http://www.learnaboutsma.org/
https://www.youtube.com/watch?v=2zFP331gmQo
https://www.youtube.com/watch?v=2zFP331gmQo
https://www.neurologylive.com/search?keywordTerm=spinal+muscular+atrophy
https://www.neurologylive.com/search?keywordTerm=spinal+muscular+atrophy
https://www.neurologylive.com/search?keywordTerm=spinal+muscular+atrophy
https://www.sma-europe.eu/
https://smanewstoday.com/
https://www.uptodate.com/contents/spinal-muscular-atrophy
https://www.uptodate.com/contents/spinal-muscular-atrophy
https://emedicine.medscape.com/article/1181436-overview
https://emedicine.medscape.com/article/1181436-overview
http://events.curesma.org/site/PageNavigator/SmartMoves/SmartMoves.html
http://events.curesma.org/site/PageNavigator/SmartMoves/SmartMoves.html
http://events.curesma.org/site/PageNavigator/SmartMoves/SmartMoves.html
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Spinal Muscular Atrophy Baby's First Test is the nation's newborn screening 
education resource center. Baby's First Test provides 
current educational and family support and services 
information, materials, and resources about newborn 
screening at the local, state, and national levels. 

https://www.babysfirsttest.org/newb
orn-screening/conditions/spinal-
muscular-atrophy 

SMA Care and 
Management 

SMA: Disease 
Mechanisms and Therapy, 
1st Edition 
Editors: Charlotte Sumner 
Sergey Paushkin Chien-
Ping Ko 

This book provides a comprehensive accounting of recent 
advances in basic and clinical research that covers SMA 
clinical features and standards of care, multifaceted aspects 
of SMN protein functions and SMA disease pathology, 
various animal models, and biomarkers, as well as current 
therapeutic development. Chapter 23 reviews SMA Motor 
Functional Scales and Measures of Pulmonary Function 

https://www.elsevier.com/books/spin
al-muscular-atrophy/sumner/978-0-
12-803685-
3?dgcid=shopping_low_priority&gcli
d=EAIaIQobChMIn8f2nJf33QIVgsBk
Ch3fkw21EAYYASABEgLW6vD_Bw
E 

http://www.sciencedirect.com/scienc
e/article/pii/B978012803685300023
9 

Understanding Spinal 
Muscular Atrophy (SMA) 

Information on understanding SMA from the Cure SMA Care 
Series Booklet 

https://www.curesma.org/wp-
content/uploads/2020/08/08262020_
Understanding_SMA_vWeb.pdf 

VOICE OF THE PATIENT 
REPORT: A summary 
report resulting from an 
Externally Led Patient-
Focused Drug 
Development Meeting 
reflecting the U.S. Food 
and Drug Administration 
(FDA) Patient-Focused 
Drug Development 
Initiative 

This document is a report of the Cure SMA’s April 2017 
Externally Led Patient-Focused Drug Development (PFDD) 
Meeting with FDA. The report details SMA patient/ parent/ 
caregiver perspectives on treatment and clinical trials for 
SMA patients. The report was developed as a resource for 
the FDA and drug development community to help 
“researchers, clinicians, payers and other related 
organizations, to provide a better understanding of the 
needs, hopes and goals of [the SMA] community.” 

https://www.curesma.org/wp-
content/uploads/2018/01/SMA-VoP-
for-publication-1-22-2018.pdf 

Spinal muscular atrophy - 
causes, symptoms, 
diagnosis, treatment, 
pathology 

Video by Osmosis https://www.youtube.com/watch?v=
Ax89gbbC-4g 

https://www.babysfirsttest.org/newborn-screening/conditions/spinal-muscular-atrophy
https://www.babysfirsttest.org/newborn-screening/conditions/spinal-muscular-atrophy
https://www.babysfirsttest.org/newborn-screening/conditions/spinal-muscular-atrophy
https://www.elsevier.com/books/spinal-muscular-atrophy/sumner/978-0-12-803685-3?dgcid=shopping_low_priority&gclid=EAIaIQobChMIn8f2nJf33QIVgsBkCh3fkw21EAYYASABEgLW6vD_BwE
https://www.elsevier.com/books/spinal-muscular-atrophy/sumner/978-0-12-803685-3?dgcid=shopping_low_priority&gclid=EAIaIQobChMIn8f2nJf33QIVgsBkCh3fkw21EAYYASABEgLW6vD_BwE
https://www.elsevier.com/books/spinal-muscular-atrophy/sumner/978-0-12-803685-3?dgcid=shopping_low_priority&gclid=EAIaIQobChMIn8f2nJf33QIVgsBkCh3fkw21EAYYASABEgLW6vD_BwE
https://www.elsevier.com/books/spinal-muscular-atrophy/sumner/978-0-12-803685-3?dgcid=shopping_low_priority&gclid=EAIaIQobChMIn8f2nJf33QIVgsBkCh3fkw21EAYYASABEgLW6vD_BwE
https://www.elsevier.com/books/spinal-muscular-atrophy/sumner/978-0-12-803685-3?dgcid=shopping_low_priority&gclid=EAIaIQobChMIn8f2nJf33QIVgsBkCh3fkw21EAYYASABEgLW6vD_BwE
https://www.elsevier.com/books/spinal-muscular-atrophy/sumner/978-0-12-803685-3?dgcid=shopping_low_priority&gclid=EAIaIQobChMIn8f2nJf33QIVgsBkCh3fkw21EAYYASABEgLW6vD_BwE
https://www.elsevier.com/books/spinal-muscular-atrophy/sumner/978-0-12-803685-3?dgcid=shopping_low_priority&gclid=EAIaIQobChMIn8f2nJf33QIVgsBkCh3fkw21EAYYASABEgLW6vD_BwE
http://www.sciencedirect.com/science/article/pii/B9780128036853000239
http://www.sciencedirect.com/science/article/pii/B9780128036853000239
http://www.sciencedirect.com/science/article/pii/B9780128036853000239
https://www.curesma.org/wp-content/uploads/2020/08/08262020_Understanding_SMA_vWeb.pdf
https://www.curesma.org/wp-content/uploads/2020/08/08262020_Understanding_SMA_vWeb.pdf
https://www.curesma.org/wp-content/uploads/2020/08/08262020_Understanding_SMA_vWeb.pdf
https://www.curesma.org/wp-content/uploads/2018/01/SMA-VoP-for-publication-1-22-2018.pdf
https://www.curesma.org/wp-content/uploads/2018/01/SMA-VoP-for-publication-1-22-2018.pdf
https://www.curesma.org/wp-content/uploads/2018/01/SMA-VoP-for-publication-1-22-2018.pdf
https://www.youtube.com/watch?v=Ax89gbbC-4g
https://www.youtube.com/watch?v=Ax89gbbC-4g
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SMA and the drug that 
fights it, explained 

Video By Cold Spring Harbor Laboratory https://www.youtube.com/watch?v=
YLluIVwg_y4 

Pharmaceutical 
Related 
Resources 

New Treatments for Spinal 
Muscular Atrophy — 
Neurodegenetic Diseases  

2020 Science Writers' Boot Camp: Johns Hopkins 
Webinar: Dr. Charlotte Sumner 

https://www.youtube.com/watch?v=i
AvPCsz3Q7I 

SMA Therapeutics: A 
Comparative Overview of 
Drugs Approved and in 
Development 

Presentation outlining targets for therapeutic intervention in 
SMA  

http://www.smafoundation.org/wp-
content/uploads/2017/07/Comparati
ve-Overview-of-SMA-Drugs-1.pdf 

Biogen SMA Scientific 
Lounge 

A dynamic evolving online hub including enduring digital 
resources to ensure access to leading SMA science and 
resources. 

https://www.biogensmalounge.eu/ 

Together in SMA  Biogen’s information page on SMA and treatment https://www.togetherinsma-
hcp.com/?cid=aff-tisma-header-hp 

Clinical Development 
Program for SMA  

Novartis (AveXis) information page on SMA treatment https://www.avexis.com/research-
and-development 

Spinal Muscular Atrophy 
(SMA) Fact Sheet 

Novartis’ fact sheet on SMA https://www.novartis.com/news/medi
a-library/spinal-muscular-atrophy-
sma-factsheet 

Spinal Muscular Atrophy: 
bringing patient support to 
a rare disease 

Roche’s article on SMA https://www.roche.com/research_an
d_development/what_we_are_worki
ng_on/neuroscience/approaching-
sma.htm 

https://www.youtube.com/watch?v=YLluIVwg_y4
https://www.youtube.com/watch?v=YLluIVwg_y4
https://www.youtube.com/watch?v=iAvPCsz3Q7I
https://www.youtube.com/watch?v=iAvPCsz3Q7I
http://www.smafoundation.org/wp-content/uploads/2017/07/Comparative-Overview-of-SMA-Drugs-1.pdf
http://www.smafoundation.org/wp-content/uploads/2017/07/Comparative-Overview-of-SMA-Drugs-1.pdf
http://www.smafoundation.org/wp-content/uploads/2017/07/Comparative-Overview-of-SMA-Drugs-1.pdf
https://www.biogensmalounge.eu/
https://www.togetherinsma-hcp.com/?cid=aff-tisma-header-hp
https://www.togetherinsma-hcp.com/?cid=aff-tisma-header-hp
https://www.avexis.com/research-and-development
https://www.avexis.com/research-and-development
https://www.novartis.com/news/media-library/spinal-muscular-atrophy-sma-factsheet
https://www.novartis.com/news/media-library/spinal-muscular-atrophy-sma-factsheet
https://www.novartis.com/news/media-library/spinal-muscular-atrophy-sma-factsheet
https://www.roche.com/research_and_development/what_we_are_working_on/neuroscience/approaching-sma.htm
https://www.roche.com/research_and_development/what_we_are_working_on/neuroscience/approaching-sma.htm
https://www.roche.com/research_and_development/what_we_are_working_on/neuroscience/approaching-sma.htm
https://www.roche.com/research_and_development/what_we_are_working_on/neuroscience/approaching-sma.htm
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Roche in spinal muscular 
atrophy:  Making a 
difference for families 

Video from Roche https://www.youtube.com/watch?v=
Fp7MQlZGpKI 

Our Pipeline, PTC  
Therapeutics 

PTC Therapeutics approved medicines https://www.ptcbio.com/our-
pipeline/approved-medicines/ 

Understanding SMA Genentech article and video on understanding SMA https://www.gene.com/stories/under
standing-sma 

https://www.youtube.com/watch?v=
5mI_ZsWkkc4 

Pipeline SRF-015 for 
Spinal Muscular Atrophy 

Scholar Rock SMA drug trial pipeline https://scholarrock.com/our-
pipeline/spinal-muscular-atrophy/  

Spinal Muscular Atrophy Cytokinetics information page on SMA https://cytokinetics.com/our-
focus/spinal-muscular-atrophy/ 

Cut and Paste: Treating 
Spinal Muscular Atrophy 
with Nusinersen 

Video by Youreka Science https://www.youtube.com/watch?v=
wrN-BRrzZ5E 

SMA Type 1: How Gene 
Therapy Works 

Video by Nationwide Childrens https://www.youtube.com/watch?v=i
BmyXr_o1hU&t=22s 

SMA Clinical 
Trials 

SMA Trial Readiness 
Toolkit Hub 

This comprehensive trial readiness toolkit was created by 
Cure SMA and is intended to help equip new SMA clinical 
trial sites in the effective conduct of SMA clinical trial. It has 
content on SMA diagnosis, treatment, clinical presentation, 
and on every aspect of the clinical trial process and how it 
pertains to SMA. Cure SMA encourages CEs and all 
research staff to peruse the entire toolkit for more 

https://www.curesma.org/clinical-
trial-readiness/ 

https://www.youtube.com/watch?v=Fp7MQlZGpKI
https://www.youtube.com/watch?v=Fp7MQlZGpKI
https://www.ptcbio.com/our-pipeline/approved-medicines/
https://www.ptcbio.com/our-pipeline/approved-medicines/
https://www.gene.com/stories/understanding-sma
https://www.gene.com/stories/understanding-sma
https://www.youtube.com/watch?v=5mI_ZsWkkc4
https://www.youtube.com/watch?v=5mI_ZsWkkc4
https://scholarrock.com/our-pipeline/spinal-muscular-atrophy/
https://scholarrock.com/our-pipeline/spinal-muscular-atrophy/
https://cytokinetics.com/our-focus/spinal-muscular-atrophy/
https://cytokinetics.com/our-focus/spinal-muscular-atrophy/
https://www.youtube.com/watch?v=wrN-BRrzZ5E
https://www.youtube.com/watch?v=wrN-BRrzZ5E
https://www.youtube.com/watch?v=iBmyXr_o1hU&t=22s
https://www.youtube.com/watch?v=iBmyXr_o1hU&t=22s
https://www.curesma.org/clinical-trial-readiness/
https://www.curesma.org/clinical-trial-readiness/
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information, as well as the Cure SMA website for parent- 
and family friendly materials. 

Cure SMA Clinical Trials 
Drug 
Development/Pipeline 

Graphics outline of therapeutic pipeline for SMA (updated 
frequently) 

https://www.curesma.org/sma-drug-
pipeline/ 

Current List of SMA Clinical 
Trials 

List of ongoing SMA Clinical Trials from the National 
Institutes of Health (NIH) (updated frequently) 

https://clinicaltrials.gov/ct2/results?c
ond=Spinal+Muscular+Atrophy&ter
m=&cntry=&state=&city=&dist= 

Common Data Elements 
for Spinal Muscular 
Atrophy  

National Institute of Neurological Disorders & Stroke 
(NINDS) Common Data Elements Standardized data 
collection elements recommended for use in SMA clinical 
trials and registries to allow for harmonized data collection 
so that data is consistently captured and recorded across 
studies. The CDEs also allow for comparison of results 
across studies to allow for effective aggregation of 
information into more significant metadata results. 

https://www.commondataelements.n
inds.nih.gov/Spinal%20Muscular%2
0Atrophy#pane-157 

Core Dataset for Spinal 
Muscular Atrophy (SMA) 

This page contains information about core dataset for 
TREAT-NMD registries which are collecting data on people 
with SMA. This dataset was expanded in September 2018 
in order to better inform on the natural history of SMA, and 
provide data to support post-marketing surveillance (safety 
and effectiveness) for new treatments. 

https://treat-nmd.org/patient-
registries/treat-nmd-core-
datasets/sma-core-dataset/ 

Cure SMA 
Resources 

Education Resources from 
Cure SMA 

Cure SMA Clinical Care Evidence and Medical Education 
Tools 

https://www.curesma.org/about-
sma-for-hcps/  and 
https://www.curesma.org/educationa
l-opportunities-for-providers/   

Cure SMA Youtube 
Channel (Free) 

Cure SMA’s YouTube channel is home to a variety of Cure 
SMA webinars and other videos that may be of interest to 
those who want to learn more about SMA and how it affects 
those with the disease.  

https://www.youtube.com/channel/U
CECjEl49gy32nz8wWeb2AFQ 

  

https://www.curesma.org/sma-drug-pipeline/
https://www.curesma.org/sma-drug-pipeline/
https://clinicaltrials.gov/ct2/results?cond=Spinal+Muscular+Atrophy&term=&cntry=&state=&city=&dist=
https://clinicaltrials.gov/ct2/results?cond=Spinal+Muscular+Atrophy&term=&cntry=&state=&city=&dist=
https://clinicaltrials.gov/ct2/results?cond=Spinal+Muscular+Atrophy&term=&cntry=&state=&city=&dist=
https://www.commondataelements.ninds.nih.gov/Spinal%20Muscular%20Atrophy#pane-157
https://www.commondataelements.ninds.nih.gov/Spinal%20Muscular%20Atrophy#pane-157
https://www.commondataelements.ninds.nih.gov/Spinal%20Muscular%20Atrophy#pane-157
https://treat-nmd.org/patient-registries/treat-nmd-core-datasets/sma-core-dataset/
https://treat-nmd.org/patient-registries/treat-nmd-core-datasets/sma-core-dataset/
https://treat-nmd.org/patient-registries/treat-nmd-core-datasets/sma-core-dataset/
https://www.curesma.org/about-sma-for-hcps/
https://www.curesma.org/about-sma-for-hcps/
https://www.curesma.org/educational-opportunities-for-providers/
https://www.curesma.org/educational-opportunities-for-providers/
https://www.youtube.com/channel/UCECjEl49gy32nz8wWeb2AFQ
https://www.youtube.com/channel/UCECjEl49gy32nz8wWeb2AFQ
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Table A4: Outcome Measures and Evaluation Resources (Alphabetical Order) 

Tool Description Manual of 
Procedures 

Score Sheet Resources 

Ability Captured 
Through Interactive 
Video Evaluation 
(ACTIVE) 

The ACTIVE is a custom‐
designed video game that 
measures workspace volume 
and quantifies upper extremity 
function in SMA. 

NA NA https://onlinelibrary.wiley.co
m/doi/full/10.1111/dmcn.14
230 

ACTIVLIM The ACTIVLIM is a measure 
of activity limitations for 
patients with upper and/or 
lower limb impairments. The 
scale measures a patient's 
ability to perform daily 
activities requiring the use of 
the upper and/or the lower 
limbs, whatever the strategies 
involved. 

http://rssandbox.iescagill
y.be/activlim-
instructions.html 

http://rssandbox.iesc
agilly.be/activlim-
downloads.html 

http://rssandbox.iescagilly.b
e/activlim.html 

https://www.nmd-
journal.com/article/S0960-
8966(08)00703-7/fulltext 

Adult Test of 
Neuromuscular 
Disorders (ATEND) 

The ATEND is a wheelchair-
based functional motor 
outcome assessment for 
individuals with a 
neuromuscular disorder who 
are not able to sit or transfer 
out of the wheelchair. 

https://med.stanford.edu/
day-lab/atend.html 

https://med.stanford.e
du/day-lab/atend.html 

https://www.nmd-
journal.com/article/S0960-
8966(20)30387-4/fulltext 
 

Alberta Infant Motor 
Scale (AIMS) 

The AIMS is a norm-
referenced assessment of 
gross infant motor skills from 
ages 0-18 months. It 
evaluates weight bearing, 
posture, and antigravity 
movements of infants. 

https://www.elsevier.com
/books/motor-
assessment-of-the-
developing-
infant/piper/978-0-7216-
4307-6 
 

https://www.us.elsevi
erhealth.com/alberta-
infant-motor-scale-
score-sheets-aims-
9780721647210.html 
 

https://pubmed.ncbi.nlm.nih.
gov/1468050/ 

https://content.iospress.com
/articles/journal-of-
neuromuscular-
diseases/jnd180327 
 

https://onlinelibrary.wiley.com/doi/full/10.1111/dmcn.14230
https://onlinelibrary.wiley.com/doi/full/10.1111/dmcn.14230
https://onlinelibrary.wiley.com/doi/full/10.1111/dmcn.14230
http://rssandbox.iescagilly.be/activlim-instructions.html
http://rssandbox.iescagilly.be/activlim-instructions.html
http://rssandbox.iescagilly.be/activlim-instructions.html
http://rssandbox.iescagilly.be/activlim-downloads.html
http://rssandbox.iescagilly.be/activlim-downloads.html
http://rssandbox.iescagilly.be/activlim-downloads.html
http://rssandbox.iescagilly.be/activlim.html
http://rssandbox.iescagilly.be/activlim.html
https://www.nmd-journal.com/article/S0960-8966(08)00703-7/fulltext
https://www.nmd-journal.com/article/S0960-8966(08)00703-7/fulltext
https://www.nmd-journal.com/article/S0960-8966(08)00703-7/fulltext
https://med.stanford.edu/day-lab/atend.html
https://med.stanford.edu/day-lab/atend.html
https://med.stanford.edu/day-lab/atend.html
https://med.stanford.edu/day-lab/atend.html
https://www.nmd-journal.com/article/S0960-8966(20)30387-4/fulltext
https://www.nmd-journal.com/article/S0960-8966(20)30387-4/fulltext
https://www.nmd-journal.com/article/S0960-8966(20)30387-4/fulltext
https://www.elsevier.com/books/motor-assessment-of-the-developing-infant/piper/978-0-7216-4307-6
https://www.elsevier.com/books/motor-assessment-of-the-developing-infant/piper/978-0-7216-4307-6
https://www.elsevier.com/books/motor-assessment-of-the-developing-infant/piper/978-0-7216-4307-6
https://www.elsevier.com/books/motor-assessment-of-the-developing-infant/piper/978-0-7216-4307-6
https://www.elsevier.com/books/motor-assessment-of-the-developing-infant/piper/978-0-7216-4307-6
https://www.elsevier.com/books/motor-assessment-of-the-developing-infant/piper/978-0-7216-4307-6
https://www.us.elsevierhealth.com/alberta-infant-motor-scale-score-sheets-aims-9780721647210.html
https://www.us.elsevierhealth.com/alberta-infant-motor-scale-score-sheets-aims-9780721647210.html
https://www.us.elsevierhealth.com/alberta-infant-motor-scale-score-sheets-aims-9780721647210.html
https://www.us.elsevierhealth.com/alberta-infant-motor-scale-score-sheets-aims-9780721647210.html
https://www.us.elsevierhealth.com/alberta-infant-motor-scale-score-sheets-aims-9780721647210.html
https://pubmed.ncbi.nlm.nih.gov/1468050/
https://pubmed.ncbi.nlm.nih.gov/1468050/
https://content.iospress.com/articles/journal-of-neuromuscular-diseases/jnd180327
https://content.iospress.com/articles/journal-of-neuromuscular-diseases/jnd180327
https://content.iospress.com/articles/journal-of-neuromuscular-diseases/jnd180327
https://content.iospress.com/articles/journal-of-neuromuscular-diseases/jnd180327
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Assessment of 
Caregiver 
Experience with 
Neuromuscular 
Disease (ACEND) 

The ACEND was developed 
and validated to specifically 
assess caregiver impact 
experienced by raising 
children severely affected by 
neuromuscular diseases. 
While specifically developed 
for application to patients 
undergoing orthopedic 
surgery it has application to 
those with SMA and is 
currently being assessed in 
larger patient populations. 

NA NA https://journals.lww.com/pe
dorthopaedics/Fulltext/2011
/04000/Development_and_I
nitial_Validation_of_the.11.
aspx 

Bayley Scales of 
Infant and Toddler 
Development (BSID-
III/ Bayley-4 

The BSID-III/Bayley-4 is a 
standardized test series of 
measurements used primarily 
to assess the development of 
infants and toddlers, ages 1–
42 months.  

Available for purchase 
with test kit 

Available for 
purchase with test kit 

https://www.pearsonassess
ments.com/store/usassess
ments/en/Store/Professiona
l-
Assessments/Behavior/Ada
ptive/Bayley-Scales-of-
Infant-and-Toddler-
Development-%7C-Third-
Edition/p/100000123.html 

https://www.pearsonassess
ments.com/store/usassess
ments/en/Store/Professiona
l-Assessments/Cognition-
%26-Neuro/Bayley-Scales-
of-Infant-and-Toddler-
Development-%7C-Fourth-
Edition/p/100001996.html 

https://www.sciencedirect.c
om/topics/medicine-and-
dentistry/bayley-scales-of-
infant-development 

https://journals.lww.com/pedorthopaedics/Fulltext/2011/04000/Development_and_Initial_Validation_of_the.11.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2011/04000/Development_and_Initial_Validation_of_the.11.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2011/04000/Development_and_Initial_Validation_of_the.11.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2011/04000/Development_and_Initial_Validation_of_the.11.aspx
https://journals.lww.com/pedorthopaedics/Fulltext/2011/04000/Development_and_Initial_Validation_of_the.11.aspx
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Behavior/Adaptive/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Third-Edition/p/100000123.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Cognition-%26-Neuro/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Fourth-Edition/p/100001996.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Cognition-%26-Neuro/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Fourth-Edition/p/100001996.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Cognition-%26-Neuro/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Fourth-Edition/p/100001996.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Cognition-%26-Neuro/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Fourth-Edition/p/100001996.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Cognition-%26-Neuro/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Fourth-Edition/p/100001996.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Cognition-%26-Neuro/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Fourth-Edition/p/100001996.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Cognition-%26-Neuro/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Fourth-Edition/p/100001996.html
https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Cognition-%26-Neuro/Bayley-Scales-of-Infant-and-Toddler-Development-%7C-Fourth-Edition/p/100001996.html
https://www.sciencedirect.com/topics/medicine-and-dentistry/bayley-scales-of-infant-development
https://www.sciencedirect.com/topics/medicine-and-dentistry/bayley-scales-of-infant-development
https://www.sciencedirect.com/topics/medicine-and-dentistry/bayley-scales-of-infant-development
https://www.sciencedirect.com/topics/medicine-and-dentistry/bayley-scales-of-infant-development
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Box and Block Test 
(BBT, ESBBT) 

The BBT is a standardized, 
quantitative test assessing 
unilateral gross manual 
dexterity of the upper 
extremity. 

https://www.sralab.org/sit
es/default/files/2017-
06/Box%20and%20Block
s%20Test%20Instruction
s.pdf 

NA https://www.performancehe
alth.com/box-and-blocks-
test 

https://bmcneurol.biomedce
ntral.com/articles/10.1186/s
12883-019-1244-3 
(Additional File 2) 

https://bmjopen.bmj.com/co
ntent/8/7/e019932 

https://ojrd.biomedcentral.c
om/articles/10.1186/s13023
-020-1348-2 

Children’s Hospital 
of Philadelphia 
Infant Test of 
Neuromuscular 
Disorders (CHOP 
INTEND) 

The CHOP INTEND is a 
reliable and valid measure of 
motor skills in weaker patients 
with SMA type I and 
neuromuscular disorders 
presenting in infancy. 

http://columbiasma.org/d
ocs/cme-2010/CHOP-
INTEND-for-SMA-Type-I-
Manual-of-
Procedures.pdf 

http://columbiasma.or
g/docs/cme-
2010/CHOP%20INTE
ND%20for%20SMA%
20Type%20I%20-
%20Score%20Sheet.
pdf 

https://www.nmd-
journal.com/article/S0960-
8966(09)00698-1/fulltext 

Egen Klassifikation 
Scale Version 2 
(EK2) 

The EK2 is a question‐based 
scale of 17 items relating to 
an individual's “own 
functioning” in the home. 

https://rcfm.dk/wp-
content/uploads/sites/2/2
021/01/EK2_Manual_Re
vised070618_Engelsk.pd
f 

https://rcfm.dk/wp-
content/uploads/sites/
2/2021/01/EK2_engel
sk.pdf 

https://onlinelibrary.wiley.co
m/doi/10.1002/pri.221 

Endurance Shuttle 
Walk Test (ESWT) 

The ESWT assesses 
fatigability and endurance 
capacity in ambulatory 
patients with neuromuscular 
disease. 

NA NA https://bmcneurol.biomedce
ntral.com/articles/10.1186/s
12883-019-1244-3 

https://bmjopen.bmj.com/co
ntent/8/7/e019932 

https://ojrd.biomedcentral.c
om/articles/10.1186/s13023
-020-1348-2 

https://www.sralab.org/sites/default/files/2017-06/Box%20and%20Blocks%20Test%20Instructions.pdf
https://www.sralab.org/sites/default/files/2017-06/Box%20and%20Blocks%20Test%20Instructions.pdf
https://www.sralab.org/sites/default/files/2017-06/Box%20and%20Blocks%20Test%20Instructions.pdf
https://www.sralab.org/sites/default/files/2017-06/Box%20and%20Blocks%20Test%20Instructions.pdf
https://www.sralab.org/sites/default/files/2017-06/Box%20and%20Blocks%20Test%20Instructions.pdf
https://www.performancehealth.com/box-and-blocks-test
https://www.performancehealth.com/box-and-blocks-test
https://www.performancehealth.com/box-and-blocks-test
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmjopen.bmj.com/content/8/7/e019932
https://bmjopen.bmj.com/content/8/7/e019932
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
http://columbiasma.org/docs/cme-2010/CHOP-INTEND-for-SMA-Type-I-Manual-of-Procedures.pdf
http://columbiasma.org/docs/cme-2010/CHOP-INTEND-for-SMA-Type-I-Manual-of-Procedures.pdf
http://columbiasma.org/docs/cme-2010/CHOP-INTEND-for-SMA-Type-I-Manual-of-Procedures.pdf
http://columbiasma.org/docs/cme-2010/CHOP-INTEND-for-SMA-Type-I-Manual-of-Procedures.pdf
http://columbiasma.org/docs/cme-2010/CHOP-INTEND-for-SMA-Type-I-Manual-of-Procedures.pdf
http://columbiasma.org/docs/cme-2010/CHOP%20INTEND%20for%20SMA%20Type%20I%20-%20Score%20Sheet.pdf
http://columbiasma.org/docs/cme-2010/CHOP%20INTEND%20for%20SMA%20Type%20I%20-%20Score%20Sheet.pdf
http://columbiasma.org/docs/cme-2010/CHOP%20INTEND%20for%20SMA%20Type%20I%20-%20Score%20Sheet.pdf
http://columbiasma.org/docs/cme-2010/CHOP%20INTEND%20for%20SMA%20Type%20I%20-%20Score%20Sheet.pdf
http://columbiasma.org/docs/cme-2010/CHOP%20INTEND%20for%20SMA%20Type%20I%20-%20Score%20Sheet.pdf
http://columbiasma.org/docs/cme-2010/CHOP%20INTEND%20for%20SMA%20Type%20I%20-%20Score%20Sheet.pdf
http://columbiasma.org/docs/cme-2010/CHOP%20INTEND%20for%20SMA%20Type%20I%20-%20Score%20Sheet.pdf
https://www.nmd-journal.com/article/S0960-8966(09)00698-1/fulltext
https://www.nmd-journal.com/article/S0960-8966(09)00698-1/fulltext
https://www.nmd-journal.com/article/S0960-8966(09)00698-1/fulltext
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_Manual_Revised070618_Engelsk.pdf
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_Manual_Revised070618_Engelsk.pdf
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_Manual_Revised070618_Engelsk.pdf
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_Manual_Revised070618_Engelsk.pdf
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_Manual_Revised070618_Engelsk.pdf
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_engelsk.pdf
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_engelsk.pdf
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_engelsk.pdf
https://rcfm.dk/wp-content/uploads/sites/2/2021/01/EK2_engelsk.pdf
https://onlinelibrary.wiley.com/doi/10.1002/pri.221
https://onlinelibrary.wiley.com/doi/10.1002/pri.221
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmjopen.bmj.com/content/8/7/e019932
https://bmjopen.bmj.com/content/8/7/e019932
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
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Fatigue Severity 
Scale (FSS) 

The FSS is a patient-reported 
outcome measure to evaluate 
the impact of fatigue. 

NA https://www.sralab.or
g/sites/default/files/20
17-06/sleep-Fatigue-
Severity-Scale.pdf 

https://jamanetwork.com/jou
rnals/jamaneurology/article-
abstract/589466 

https://link.springer.com/arti
cle/10.1007%2Fs11136-
013-0565-8 

https://content.iospress.com
/articles/journal-of-
neuromuscular-
diseases/jnd180342 

https://www.nature.com/arti
cles/s41598-020-68051-w 

Hammersmith 
Functional Motor 
Scale Expanded 
(HFMSE) 

The HFMSE allows for 
assessment of higher 
functioning sitters and walkers 
(SMA types II and III). Ease of 
administration and correlation 
with established motor 
function measures and 
excellent validity and reliability 
justify use for those with SMA 
in clinical trials. 

http://columbiasma.org/d
ocs/HFMSE_2019_Manu
al.pdf 

http://columbiasma.or
g/docs/HFMSE_2019
_Proforma.pdf 

https://journals.sagepub.co
m/doi/10.1177/0883073811
420294 

https://www.nmd-
journal.com/article/S0960-
8966(07)00186-1/abstract 

Hammersmith Infant 
Neurological 
Examination (HINE) 
- Motor Section Part 
2 

The HINE is an easily 
performed and relatively brief 
clinical neurological 
examination for infants aged 
between 2 and 24 month. The 
motor section Part 2 has been 
used to record milestone 
achievement in SMA. 

https://hammersmith-
neuro-exam.com/ 

https://hammersmith-
neuro-exam.com/wp-
content/uploads/2019
/02/HINE-
proforma_08.02.19.p
df 

https://onlinelibrary.wiley.co
m/doi/10.1002/mus.25705 

https://www.nmd-
journal.com/article/S0960-
8966(16)30816-1/fulltext 

https://www.sciencedirect.c
om/science/article/pii/S0887
899416305653 

https://www.jpeds.com/articl
e/S0022-3476(99)70016-
8/pdf 

https://www.sralab.org/sites/default/files/2017-06/sleep-Fatigue-Severity-Scale.pdf
https://www.sralab.org/sites/default/files/2017-06/sleep-Fatigue-Severity-Scale.pdf
https://www.sralab.org/sites/default/files/2017-06/sleep-Fatigue-Severity-Scale.pdf
https://www.sralab.org/sites/default/files/2017-06/sleep-Fatigue-Severity-Scale.pdf
https://jamanetwork.com/journals/jamaneurology/article-abstract/589466
https://jamanetwork.com/journals/jamaneurology/article-abstract/589466
https://jamanetwork.com/journals/jamaneurology/article-abstract/589466
https://link.springer.com/article/10.1007%2Fs11136-013-0565-8
https://link.springer.com/article/10.1007%2Fs11136-013-0565-8
https://link.springer.com/article/10.1007%2Fs11136-013-0565-8
https://content.iospress.com/articles/journal-of-neuromuscular-diseases/jnd180342
https://content.iospress.com/articles/journal-of-neuromuscular-diseases/jnd180342
https://content.iospress.com/articles/journal-of-neuromuscular-diseases/jnd180342
https://content.iospress.com/articles/journal-of-neuromuscular-diseases/jnd180342
https://www.nature.com/articles/s41598-020-68051-w
https://www.nature.com/articles/s41598-020-68051-w
http://columbiasma.org/docs/HFMSE_2019_Manual.pdf
http://columbiasma.org/docs/HFMSE_2019_Manual.pdf
http://columbiasma.org/docs/HFMSE_2019_Manual.pdf
http://columbiasma.org/docs/HFMSE_2019_Proforma.pdf
http://columbiasma.org/docs/HFMSE_2019_Proforma.pdf
http://columbiasma.org/docs/HFMSE_2019_Proforma.pdf
https://journals.sagepub.com/doi/10.1177/0883073811420294
https://journals.sagepub.com/doi/10.1177/0883073811420294
https://journals.sagepub.com/doi/10.1177/0883073811420294
https://www.nmd-journal.com/article/S0960-8966(07)00186-1/abstract
https://www.nmd-journal.com/article/S0960-8966(07)00186-1/abstract
https://www.nmd-journal.com/article/S0960-8966(07)00186-1/abstract
https://hammersmith-neuro-exam.com/
https://hammersmith-neuro-exam.com/
https://hammersmith-neuro-exam.com/wp-content/uploads/2019/02/HINE-proforma_08.02.19.pdf
https://hammersmith-neuro-exam.com/wp-content/uploads/2019/02/HINE-proforma_08.02.19.pdf
https://hammersmith-neuro-exam.com/wp-content/uploads/2019/02/HINE-proforma_08.02.19.pdf
https://hammersmith-neuro-exam.com/wp-content/uploads/2019/02/HINE-proforma_08.02.19.pdf
https://hammersmith-neuro-exam.com/wp-content/uploads/2019/02/HINE-proforma_08.02.19.pdf
https://hammersmith-neuro-exam.com/wp-content/uploads/2019/02/HINE-proforma_08.02.19.pdf
https://onlinelibrary.wiley.com/doi/10.1002/mus.25705
https://onlinelibrary.wiley.com/doi/10.1002/mus.25705
https://www.nmd-journal.com/article/S0960-8966(16)30816-1/fulltext
https://www.nmd-journal.com/article/S0960-8966(16)30816-1/fulltext
https://www.nmd-journal.com/article/S0960-8966(16)30816-1/fulltext
https://www.sciencedirect.com/science/article/pii/S0887899416305653
https://www.sciencedirect.com/science/article/pii/S0887899416305653
https://www.sciencedirect.com/science/article/pii/S0887899416305653
https://www.jpeds.com/article/S0022-3476(99)70016-8/pdf
https://www.jpeds.com/article/S0022-3476(99)70016-8/pdf
https://www.jpeds.com/article/S0022-3476(99)70016-8/pdf
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Harris Infant 
Neuromotor Test 
(HINT) 

The HINT is a neuromotor 
screening test that can be 
used with low-risk (typically 
developing) or high-risk 
infants ranging in age from 
2.5 to 12.5 months. 

https://www.thetimp.com/
products-for-
therapists#!/HINT-
Products/c/100058132 

https://www.thetimp.c
om/products-for-
therapists#!/HINT-
Products/c/10005813
2 

https://www.thetimp.com/ab
out-our-tests 

https://www.thetimp.com/pr
oducts-for-therapists 

https://journals.lww.com/iycj
ournal/Abstract/2003/04000
/Development_and_Standar
dization_of_the_Harris.6.as
px 
 

Motor Function 
Measure (MFM) 

The MFM is designed to 
measure functional motor 
abilities in neuromuscular 
diseases. It is a validated and 
usable from 6 to 60 years old. 

https://mfm-nmd.org/get-
a-user-manual/?lang=en 

Available for 
purchase 

https://mfm-
nmd.org/?lang=en 

https://www.archives-
pmr.org/article/S0003-
9993(13)00098-1/fulltext 

Neuromuscular 
Gross Motor 
Outcome (GRO) 

The Neuromuscular GRO is a 
gross motor outcome 
measure designed to assess 
whole body strength, motor 
development and function for 
all levels of ability across the 
lifespan in those diagnosed 
with neuromuscular disease. 

NA NA https://www.nationwidechild
rens.org/research/areas-of-
research/center-for-gene-
therapy/lowes-
lab/neuromuscular-gross-
motor-outcome-gro 

https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://protect-us.mimecast.com/s/iBALCVOrz2UjjpNPSz9AM5?domain=thetimp.com
https://www.thetimp.com/about-our-tests
https://www.thetimp.com/about-our-tests
https://www.thetimp.com/products-for-therapists
https://www.thetimp.com/products-for-therapists
https://journals.lww.com/iycjournal/Abstract/2003/04000/Development_and_Standardization_of_the_Harris.6.aspx
https://journals.lww.com/iycjournal/Abstract/2003/04000/Development_and_Standardization_of_the_Harris.6.aspx
https://journals.lww.com/iycjournal/Abstract/2003/04000/Development_and_Standardization_of_the_Harris.6.aspx
https://journals.lww.com/iycjournal/Abstract/2003/04000/Development_and_Standardization_of_the_Harris.6.aspx
https://journals.lww.com/iycjournal/Abstract/2003/04000/Development_and_Standardization_of_the_Harris.6.aspx
https://mfm-nmd.org/get-a-user-manual/?lang=en
https://mfm-nmd.org/get-a-user-manual/?lang=en
https://mfm-nmd.org/?lang=en
https://mfm-nmd.org/?lang=en
https://www.archives-pmr.org/article/S0003-9993(13)00098-1/fulltext
https://www.archives-pmr.org/article/S0003-9993(13)00098-1/fulltext
https://www.archives-pmr.org/article/S0003-9993(13)00098-1/fulltext
https://www.nationwidechildrens.org/research/areas-of-research/center-for-gene-therapy/lowes-lab/neuromuscular-gross-motor-outcome-gro
https://www.nationwidechildrens.org/research/areas-of-research/center-for-gene-therapy/lowes-lab/neuromuscular-gross-motor-outcome-gro
https://www.nationwidechildrens.org/research/areas-of-research/center-for-gene-therapy/lowes-lab/neuromuscular-gross-motor-outcome-gro
https://www.nationwidechildrens.org/research/areas-of-research/center-for-gene-therapy/lowes-lab/neuromuscular-gross-motor-outcome-gro
https://www.nationwidechildrens.org/research/areas-of-research/center-for-gene-therapy/lowes-lab/neuromuscular-gross-motor-outcome-gro
https://www.nationwidechildrens.org/research/areas-of-research/center-for-gene-therapy/lowes-lab/neuromuscular-gross-motor-outcome-gro
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Nine Hole Peg Test 
(NHPT, r9HPT, 
ESNHPT) 

The NHPT is a brief, 
standardized, quantitative test 
of upper extremity function. 

NA NA https://www.performancehe
alth.com/jamar-9-hole-peg-
test-kit 

https://ojrd.biomedcentral.c
om/articles/10.1186/s13023
-018-0904-5 

https://bmcneurol.biomedce
ntral.com/articles/10.1186/s
12883-019-1244-3 

https://bmjopen.bmj.com/co
ntent/8/7/e019932 

https://ojrd.biomedcentral.c
om/articles/10.1186/s13023
-020-1348-2 

Patient-Reported 
Outcomes 
Measurement 
Information System 
(PROMIS®) 

The PROMIS® is a set of 
person-centered measures 
that evaluates and monitors 
physical, mental, and social 
health in adults and children. 
It can be used with the 
general population and with 
individuals living with chronic 
conditions. 

http://www.healthmeasur
es.net/explore-
measurement-
systems/promis/obtain-
administer-measures 

http://www.healthmea
sures.net/score-and-
interpret/interpret-
scores/promis 

http://www.healthmeasures.
net/explore-measurement-
systems/promis 

https://ojrd.biomedcentral.c
om/articles/10.1186/s13023
-020-01498-2 

Peabody 
Developmental 
Motor Scales 
(PDMS-2) 

The PDMS2 is composed of 
six subtests that measure 
interrelated motor abilities of 
children from birth through 
age 5. 

Available for purchase 
with test kit 

Available for 
purchase with test kit 

https://www.pearsonclinical.
com/therapy/products/1000
00249/peabody-
developmental-motor-
scales-secondedition-pdms-
2.html 

https://www.performancehealth.com/jamar-9-hole-peg-test-kit
https://www.performancehealth.com/jamar-9-hole-peg-test-kit
https://www.performancehealth.com/jamar-9-hole-peg-test-kit
https://ojrd.biomedcentral.com/articles/10.1186/s13023-018-0904-5
https://ojrd.biomedcentral.com/articles/10.1186/s13023-018-0904-5
https://ojrd.biomedcentral.com/articles/10.1186/s13023-018-0904-5
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1244-3
https://bmjopen.bmj.com/content/8/7/e019932
https://bmjopen.bmj.com/content/8/7/e019932
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-1348-2
http://www.healthmeasures.net/explore-measurement-systems/promis/obtain-administer-measures
http://www.healthmeasures.net/explore-measurement-systems/promis/obtain-administer-measures
http://www.healthmeasures.net/explore-measurement-systems/promis/obtain-administer-measures
http://www.healthmeasures.net/explore-measurement-systems/promis/obtain-administer-measures
http://www.healthmeasures.net/explore-measurement-systems/promis/obtain-administer-measures
http://www.healthmeasures.net/score-and-interpret/interpret-scores/promis
http://www.healthmeasures.net/score-and-interpret/interpret-scores/promis
http://www.healthmeasures.net/score-and-interpret/interpret-scores/promis
http://www.healthmeasures.net/score-and-interpret/interpret-scores/promis
http://www.healthmeasures.net/explore-measurement-systems/promis
http://www.healthmeasures.net/explore-measurement-systems/promis
http://www.healthmeasures.net/explore-measurement-systems/promis
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-01498-2
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-01498-2
https://ojrd.biomedcentral.com/articles/10.1186/s13023-020-01498-2
https://www.pearsonclinical.com/therapy/products/100000249/peabody-developmental-motor-scales-secondedition-pdms-2.html
https://www.pearsonclinical.com/therapy/products/100000249/peabody-developmental-motor-scales-secondedition-pdms-2.html
https://www.pearsonclinical.com/therapy/products/100000249/peabody-developmental-motor-scales-secondedition-pdms-2.html
https://www.pearsonclinical.com/therapy/products/100000249/peabody-developmental-motor-scales-secondedition-pdms-2.html
https://www.pearsonclinical.com/therapy/products/100000249/peabody-developmental-motor-scales-secondedition-pdms-2.html
https://www.pearsonclinical.com/therapy/products/100000249/peabody-developmental-motor-scales-secondedition-pdms-2.html
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Pediatric Evaluation 
of Disability 
Inventory – 
Computer Adaptive 
Test (PEDI-CAT) 

The PEDI-CAT is a caregiver-
reported outcome measure 
that evaluates functional skills 
in the domains of self-care, 
mobility, social/cognitive and 
responsibility from birth to 21 
years old. 

Available for purchase 
with software 

Available for 
purchase with 
software 

https://www.pedicat.com/ 

https://onlinelibrary.wiley.co
m/doi/full/10.1002/mus.251
64?scrollTo=references 

Pediatric Quality of 
Life Inventory 
(PedsQL™ ) 
Neuromuscular 
Module and 
Multidimensional 
Fatigue Scale 

The PedsQL™ was designed 
to measure health related 
quality of life dimensions 
specific to children ages 2 to 
18 years with neuromuscular 
disorders, including SMA.  

http://www.pedsql.org/pe
dsqladmin.html 

Available for 
purchase 

http://www.pedsql.org/ 

http://www.pedsql.org/Peds
QL-Scoring.pdf 

https://www.nmd-
journal.com/article/S0960-
8966(09)00623-3/abstract 

Pulmonary Function 
Tests (PFT) 

The PFTs are noninvasive 
tests that measure lung 
volume, capacity, rates of 
flow, and gas exchange. 

NA NA https://www.sciencedirect.c
om/science/article/pii/S1090
379813000615 

https://jamanetwork.com/jou
rnals/jamaneurology/fullartic
le/782727 

https://jamanetwork.com/jou
rnals/jamaneurology/fullartic
le/503374 

Respiratory 
Inductance 
Plethysmography 
(RIP) 

The RIP can non-invasively 
measure and analyze precise 
patterns of chest and 
abdominal wall movements. 

NA NA https://onlinelibrary.wiley.co
m/doi/full/10.1002/ppul.229
97 

Revised 
Hammersmith Scale 
(RHS) 

The RHS is a 
psychometrically sound and 
versatile clinical outcome 
assessment to test the broad 
range of physical abilities of 
patients with type II and III 
SMA. 

http://www.smareachuk.o
rg/information-for-
professionals/category/re
vised-hammersmith-
scale 

http://www.smareach
uk.org/information-
for-
professionals/categor
y/revised-
hammersmith-scale 

https://journals.plos.org/plos
one/article?id=10.1371/jour
nal.pone.0172346 

https://www.pedicat.com/
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25164?scrollTo=references
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25164?scrollTo=references
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25164?scrollTo=references
http://www.pedsql.org/pedsqladmin.html
http://www.pedsql.org/pedsqladmin.html
http://www.pedsql.org/
http://www.pedsql.org/PedsQL-Scoring.pdf
http://www.pedsql.org/PedsQL-Scoring.pdf
https://www.nmd-journal.com/article/S0960-8966(09)00623-3/abstract
https://www.nmd-journal.com/article/S0960-8966(09)00623-3/abstract
https://www.nmd-journal.com/article/S0960-8966(09)00623-3/abstract
https://www.sciencedirect.com/science/article/pii/S1090379813000615
https://www.sciencedirect.com/science/article/pii/S1090379813000615
https://www.sciencedirect.com/science/article/pii/S1090379813000615
https://jamanetwork.com/journals/jamaneurology/fullarticle/782727
https://jamanetwork.com/journals/jamaneurology/fullarticle/782727
https://jamanetwork.com/journals/jamaneurology/fullarticle/782727
https://jamanetwork.com/journals/jamaneurology/fullarticle/503374
https://jamanetwork.com/journals/jamaneurology/fullarticle/503374
https://jamanetwork.com/journals/jamaneurology/fullarticle/503374
https://onlinelibrary.wiley.com/doi/full/10.1002/ppul.22997
https://onlinelibrary.wiley.com/doi/full/10.1002/ppul.22997
https://onlinelibrary.wiley.com/doi/full/10.1002/ppul.22997
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
http://www.smareachuk.org/information-for-professionals/category/revised-hammersmith-scale
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0172346
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0172346
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0172346
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Revised Upper Limb 
Module (RULM) 

The RULM scale shows good 
reliability and validity, making 
it a suitable tool to assess 
upper extremity function in the 
SMA population. 

http://columbiasma.org/d
ocs/cme-2010/RULM-
Generic-Manual-16-Dec-
2014.pdf 

http://columbiasma.or
g/docs/cme-
2010/RULM-Generic-
Score-16-Dec-
2014.pdf 

https://onlinelibrary.wiley.co
m/doi/full/10.1002/mus.254
30 

RULM Kit Supply List 
Six-Minute Walk 
Test (6MWT) 

The 6MWT measures 
ambulatory function as well as 
fatigue. It is widely accepted 
from a regulatory perspective 
and shows validity and 
reliability for those with SMA. 

https://journals.sagepub.
com/doi/suppl/10.1177/0
883073813493663 
(supplemental file) 

NA https://n.neurology.org/cont
ent/74/10/833?ijkey=0dc2b
7ddbd62c23ddd3a01b5282
b826db73e6990&keytype2=
tf_ipsecsha 

https://onlinelibrary.wiley.co
m/doi/full/10.1002/mus.251
20 

https://onlinelibrary.wiley.co
m/doi/10.1002/mus.26794 

SMA Functional 
Rating Scale 
(SMAFRS) 

The SMAFRS was developed 
to assess function in 
ambulatory adults with SMA. 
The modified SMAFRS was 
developed to eliminate 
redundancy. 

NA NA https://onlinelibrary.wiley.co
m/doi/10.1002/mus.21350 

https://n.neurology.org/cont
ent/90/15_Supplement/P4.4
52 

https://onlinelibrary.wiley.co
m/doi/10.1002/mus.26756 
 

SMA Health Index 
(SMA-HI) 

The SMA-HI is patient-
reported outcome measure 
that is highly comprehensive, 
easily utilized, and capable of 
measuring a patient’s 
perception of their total 
disease burden and 15 areas 
of SMA sub-health.  

NA NA https://onlinelibrary.wiley.co
m/doi/10.1002/mus.27223?
af=R 

http://columbiasma.org/docs/cme-2010/RULM-Generic-Manual-16-Dec-2014.pdf
http://columbiasma.org/docs/cme-2010/RULM-Generic-Manual-16-Dec-2014.pdf
http://columbiasma.org/docs/cme-2010/RULM-Generic-Manual-16-Dec-2014.pdf
http://columbiasma.org/docs/cme-2010/RULM-Generic-Manual-16-Dec-2014.pdf
http://columbiasma.org/docs/cme-2010/RULM-Generic-Score-16-Dec-2014.pdf
http://columbiasma.org/docs/cme-2010/RULM-Generic-Score-16-Dec-2014.pdf
http://columbiasma.org/docs/cme-2010/RULM-Generic-Score-16-Dec-2014.pdf
http://columbiasma.org/docs/cme-2010/RULM-Generic-Score-16-Dec-2014.pdf
http://columbiasma.org/docs/cme-2010/RULM-Generic-Score-16-Dec-2014.pdf
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25430
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25430
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25430
https://journals.sagepub.com/doi/suppl/10.1177/0883073813493663
https://journals.sagepub.com/doi/suppl/10.1177/0883073813493663
https://journals.sagepub.com/doi/suppl/10.1177/0883073813493663
https://n.neurology.org/content/74/10/833?ijkey=0dc2b7ddbd62c23ddd3a01b5282b826db73e6990&keytype2=tf_ipsecsha
https://n.neurology.org/content/74/10/833?ijkey=0dc2b7ddbd62c23ddd3a01b5282b826db73e6990&keytype2=tf_ipsecsha
https://n.neurology.org/content/74/10/833?ijkey=0dc2b7ddbd62c23ddd3a01b5282b826db73e6990&keytype2=tf_ipsecsha
https://n.neurology.org/content/74/10/833?ijkey=0dc2b7ddbd62c23ddd3a01b5282b826db73e6990&keytype2=tf_ipsecsha
https://n.neurology.org/content/74/10/833?ijkey=0dc2b7ddbd62c23ddd3a01b5282b826db73e6990&keytype2=tf_ipsecsha
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25120
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25120
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.25120
https://onlinelibrary.wiley.com/doi/10.1002/mus.26794
https://onlinelibrary.wiley.com/doi/10.1002/mus.26794
https://onlinelibrary.wiley.com/doi/10.1002/mus.21350
https://onlinelibrary.wiley.com/doi/10.1002/mus.21350
https://n.neurology.org/content/90/15_Supplement/P4.452
https://n.neurology.org/content/90/15_Supplement/P4.452
https://n.neurology.org/content/90/15_Supplement/P4.452
https://onlinelibrary.wiley.com/doi/10.1002/mus.26756
https://onlinelibrary.wiley.com/doi/10.1002/mus.26756
https://onlinelibrary.wiley.com/doi/10.1002/mus.27223?af=R
https://onlinelibrary.wiley.com/doi/10.1002/mus.27223?af=R
https://onlinelibrary.wiley.com/doi/10.1002/mus.27223?af=R
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Strength 
Assessments 

Hand-Held Dynamometry 
(HHD) is a quantitative and 
objective method for 
assessment of muscular 
strength using a portable 
handheld dynamometer and 
demonstrates reliability and 
validity in those with SMA. 
 
Maximal voluntary isometric 
contraction testing (MVICT) is 
a standardized method for 
measurement of muscle 
strength using a 
quantitative muscle 
assessment system in 
patients with neuromuscular 
disease.  

NA NA https://onlinelibrary.wiley.co
m/doi/10.1002/mus.10166 

https://journals.plos.org/plos
one/article?id=10.1371/jour
nal.pone.0140822 

https://onlinelibrary.wiley.co
m/doi/10.1002/mus.26756 
 

Ten-Meter Walk/Run 
Test (10MWRT) 

The 10MWRT assess walking 
speed as a measure of 
ambulatory function over a 
shorter distance and has 
established reliability and 
validity in SMA. 

http://smaoutcomes.org/h
ammersmith_manual/pdf/
timed_test_module 

NA https://onlinelibrary.wiley.co
m/doi/full/10.1002/mus.200
18 

Test of Infant Motor 
Performance 
Screening Items 
(TIMPSI) 

The TIMPSI is a shorter, 
screening version of the TIMP 
which is psychometrically 
valid, well-constructed scale 
used to assess motor 
performance in infants born 
preterm through 4 months of 
age. 

Available for purchase Available for 
purchase 

https://www.thetimp.com/ab
out-our-tests 

https://www.thetimp.com/pr
oducts-for-therapists 

https://journals.lww.com/pe
dpt/Fulltext/2013/25020/Reli
ability_and_Validity_of_the_
TIMPSI_for_Infants.4.aspx 
 

https://onlinelibrary.wiley.com/doi/10.1002/mus.10166
https://onlinelibrary.wiley.com/doi/10.1002/mus.10166
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0140822
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0140822
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0140822
https://onlinelibrary.wiley.com/doi/10.1002/mus.26756
https://onlinelibrary.wiley.com/doi/10.1002/mus.26756
http://smaoutcomes.org/hammersmith_manual/pdf/timed_test_module
http://smaoutcomes.org/hammersmith_manual/pdf/timed_test_module
http://smaoutcomes.org/hammersmith_manual/pdf/timed_test_module
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.20018
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.20018
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.20018
https://www.thetimp.com/about-our-tests
https://www.thetimp.com/about-our-tests
https://www.thetimp.com/products-for-therapists
https://www.thetimp.com/products-for-therapists
https://journals.lww.com/pedpt/Fulltext/2013/25020/Reliability_and_Validity_of_the_TIMPSI_for_Infants.4.aspx
https://journals.lww.com/pedpt/Fulltext/2013/25020/Reliability_and_Validity_of_the_TIMPSI_for_Infants.4.aspx
https://journals.lww.com/pedpt/Fulltext/2013/25020/Reliability_and_Validity_of_the_TIMPSI_for_Infants.4.aspx
https://journals.lww.com/pedpt/Fulltext/2013/25020/Reliability_and_Validity_of_the_TIMPSI_for_Infants.4.aspx
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Thirty Second Sit to 
Stand (30STS) 

The 30STS measures the 
number of sit to stands a 
person can complete in 30 
seconds, rather than the 
amount of time to complete a 
pre-determined number of 
repetitions. 

https://www.cdc.gov/stea
di/pdf/STEADI-
Assessment-30Sec-
508.pdf 
 

https://www.cdc.gov/s
teadi/pdf/STEADI-
Assessment-30Sec-
508.pdf 

 

Time to Climb 4 
Stairs (TTC) 

The TTC assesses the time 
spent in the performance of a 
functional activity. 

NA NA https://journals.plos.org/plos
one/article?id=10.1371/jour
nal.pone.0201004 

https://journals.plos.org/plos
one/article?id=10.1371/jour
nal.pone.0021296 

Timed Rise from 
Floor (TTR) 

The TTR assesses the time 
taken to rise from supine on 
the floor to standing upright. 

http://smaoutcomes.org/h
ammersmith_manual/pdf/
timed_test_module 

NA https://onlinelibrary.wiley.co
m/doi/full/10.1002/mus.200
18 

Timed “up & go” 
(TUG) Test 

The TUG is a quick measure 
of balance and mobility. The 
TUG scores correlate with 
clinical, functional, and 
strength assessment. 

https://www.cdc.gov/stea
di/pdf/TUG_Test-print.pdf 

https://www.cdc.gov/s
teadi/pdf/TUG_Test-
print.pdf 

https://onlinelibrary.wiley.co
m/doi/full/10.1002/mus.241
53 

World Health 
Organization (WHO) 
Motor development 
milestones 

The WHO measures six 
motor milestones from birth to 
age 18 months. It relies on 
parent and evaluator 
assessment, and is used 
longitudinally. 

https://www.who.int/child
growth/mgrs/en/fnb_mot
or_37_45.pdf?ua=1 

NA https://www.who.int/childgro
wth/standards/motor_milest
ones/en/ 

  

https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf
https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf
https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf
https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf
https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf
https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf
https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf
https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0201004
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0201004
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0201004
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0021296
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0021296
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0021296
http://smaoutcomes.org/hammersmith_manual/pdf/timed_test_module
http://smaoutcomes.org/hammersmith_manual/pdf/timed_test_module
http://smaoutcomes.org/hammersmith_manual/pdf/timed_test_module
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.20018
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.20018
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.20018
https://www.cdc.gov/steadi/pdf/TUG_Test-print.pdf
https://www.cdc.gov/steadi/pdf/TUG_Test-print.pdf
https://www.cdc.gov/steadi/pdf/TUG_Test-print.pdf
https://www.cdc.gov/steadi/pdf/TUG_Test-print.pdf
https://www.cdc.gov/steadi/pdf/TUG_Test-print.pdf
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.24153
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.24153
https://onlinelibrary.wiley.com/doi/full/10.1002/mus.24153
https://www.who.int/childgrowth/mgrs/en/fnb_motor_37_45.pdf?ua=1
https://www.who.int/childgrowth/mgrs/en/fnb_motor_37_45.pdf?ua=1
https://www.who.int/childgrowth/mgrs/en/fnb_motor_37_45.pdf?ua=1
https://www.who.int/childgrowth/standards/motor_milestones/en/
https://www.who.int/childgrowth/standards/motor_milestones/en/
https://www.who.int/childgrowth/standards/motor_milestones/en/
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Table A5: Professional Development: Meetings for Continuing Education 

 Title Resource Description Resource Link 

Organizations 

American Academy of 
Neurology (AAN) 

The AAN Annual Meeting offers innovative, unique, and 
creative experiences throughout the week served up in 
exciting and inspirational formats to fuel your mind, body, 
and spirit. 

https://www.aan.com/conferenc
es-community/annual-meeting/ 

American Association of 
Neuromuscular & 
Electrodiagnostic 
Medicine (AANEM) 

The AANEM is a nonprofit membership association 
dedicated to the advancement of neuromuscular (NM), 
musculoskeletal, and electrodiagnostic (EDX) medicine. 

http://www.aanem.org/Meetings
/Annual-Meeting 

American Physical 
Therapy Association 
(APTA) 

A collaborative effort between APTA and our 18 specialty 
sections (Combined Sections Meeting). 

https://www.apta.org/your-
career/courses-and-events 

Child Neurology Society 
(CNS) 

The CNS Annual Meeting is the meeting of choice for child 
neurologists and professionals in other fields of study 
related to neurologic and neurodevelopmental disorders in 
children and adolescents. 

https://www.childneurologysoci
ety.org/meetings 

Cure SMA The annual conference brings together researchers, 
healthcare professionals, and families to network, learn, 
and collaborate. 

http://www.curesma.org/get-
involved/conference/ 

Muscular Dystrophy 
Association (MDA) 

The long-standing clinical and scientific conferences 
leverage MDA’s extensive reach into the scientific, clinical 
research and clinical practice communities to bring 
together the world’s leading experts in neuromuscular 
disease as it represents the full spectrum of scientific 
researchers, medical professionals and decision makers. 

https://www.mda.org/conferenc
es 

Muscle Study Group 
(MSG) 

The MSG, is a consortium of scientific investigators from 
academic and research centers who are committed to the 
cooperative planning, implementation, analysis and 
reporting of controlled clinical trials and of other research 
for muscle and other neuromuscular diseases. 

https://musclestudygroup.org/ 

SMA Europe SMA Europe provides a framework to stimulate 
collaboration and accelerate translational research 
pathways in SMA and promote patient care. 

https://www.sma-
europe.eu/newscat/meetings-
and-conferences/ 

https://www.aan.com/conferences-community/annual-meeting/
https://www.aan.com/conferences-community/annual-meeting/
http://www.aanem.org/Meetings/Annual-Meeting
http://www.aanem.org/Meetings/Annual-Meeting
https://www.apta.org/your-career/courses-and-events
https://www.apta.org/your-career/courses-and-events
https://www.childneurologysociety.org/meetings
https://www.childneurologysociety.org/meetings
http://www.curesma.org/get-involved/conference/
http://www.curesma.org/get-involved/conference/
https://www.mda.org/conferences
https://www.mda.org/conferences
https://musclestudygroup.org/
https://www.sma-europe.eu/newscat/meetings-and-conferences/
https://www.sma-europe.eu/newscat/meetings-and-conferences/
https://www.sma-europe.eu/newscat/meetings-and-conferences/
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Spinal Muscular Atrophy 
Teaching and Excellence 
for Physiotherapists an 
International Network 
(STEP IN) 

STEP IN aims to develop training expertise and shared 
educational resources for physiotherapists who provide 
clinical care or research for SMA patients. 

https://www.stepinsma.org/ 

TREAT-NMD 
Neuromuscular Network 

TREAT-NMD is a network for the neuromuscular field that 
provides an infrastructure to ensure that the most 
promising new therapies reach patients as quickly as 
possible. 

https://treat-
nmd.org/engagement/ 

World Muscle Society 
(WMS) 

The activities of WMS shall be open to all professionals 
working in the neuromuscular field, irrespective of 
nationality, race and political opinion. It shall be a 
multidisciplinary Society, reflecting in particular the different 
disciplines involved in the study of neuromuscular 
disorders and the management of patients with these 
disorders. 

https://www.worldmusclesociety
.org/ 

Continuing Medical 
Education 
Opportunities 

Addressing the Needs of 
Adults With Spinal 
Muscular Atrophy: 
Expanding Approaches, 
Improving Care 

Online course https://sma.cme-lms.com/ 

Advances in 
Neuromuscular Disorder 
Management 

Ology Medical Education is an independent, expert-led 
educational resources in neurology and neuromuscular 
diseases (Free). It is Access to a regularly updated 
sourcerange of CME-accredited activities, provided by 
Ology Medical Education, including webcasts, infographics, 
and interactive patient cases, to promote best practices for 
the covering clinical and management of SMA, patient 
case discussions, and more. 

https://ologyeducation.org/  
https://ologyeducation.org/neu
romusculardisorders/ 
 
https://ologyeducation.org/pag
e/2/?s=sma  

Assessing functional 
changes in adult patients 
with SMA 

Interactive Infographic https://ologyeducation.org/blo
g/2020/05/01/assessing-
functional-changes-in-adult-
patients-with-sma-interactive-
infographic/ 

Case discussions on 
specialist care in adult 
SMA – EXPRESS expert 
presentation series 

Educational online activity https://ologyeducation.org/cour
ses/case-discussions-on-
specialist-care-in-adult-sma-

https://www.stepinsma.org/
https://treat-nmd.org/engagement/
https://treat-nmd.org/engagement/
https://www.worldmusclesociety.org/
https://www.worldmusclesociety.org/
https://sma.cme-lms.com/
https://protect-us.mimecast.com/s/17IZCKrBl7I0KX3Wf3Z3ut?domain=linkprotect.cudasvc.com
https://ologyeducation.org/neuromusculardisorders/
https://ologyeducation.org/neuromusculardisorders/
https://ologyeducation.org/page/2/?s=sma
https://ologyeducation.org/page/2/?s=sma
https://ologyeducation.org/blog/2020/05/01/assessing-functional-changes-in-adult-patients-with-sma-interactive-infographic/
https://ologyeducation.org/blog/2020/05/01/assessing-functional-changes-in-adult-patients-with-sma-interactive-infographic/
https://ologyeducation.org/blog/2020/05/01/assessing-functional-changes-in-adult-patients-with-sma-interactive-infographic/
https://ologyeducation.org/blog/2020/05/01/assessing-functional-changes-in-adult-patients-with-sma-interactive-infographic/
https://ologyeducation.org/blog/2020/05/01/assessing-functional-changes-in-adult-patients-with-sma-interactive-infographic/
https://ologyeducation.org/courses/case-discussions-on-specialist-care-in-adult-sma-express-expert-presentation-series/
https://ologyeducation.org/courses/case-discussions-on-specialist-care-in-adult-sma-express-expert-presentation-series/
https://ologyeducation.org/courses/case-discussions-on-specialist-care-in-adult-sma-express-expert-presentation-series/
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express-expert-presentation-
series/ 
 

Continuing Medical 
Education (CME) for SMA 

Current Educational Programs provided by Cure SMA https://www.curesma.org/educa
tional-opportunities-for-
providers/ 
 

Critical Insights on Recent 
Advances in Spinal 
Muscular Atrophy 

On Demand webcast https://www.mycme.com/course
s/critical-insights-on-recent-
advances-in-spinal-muscular-
atrophy-7019 
 

The France Foundation Courses on SMA https://www.francefoundation.c
om/education/disease-
area/spinal-muscular-atrophy 

Integrating neurological 
and pulmonary care for 
adolescents with SMS 

On Demand Webcast and Interactive Patient Cases https://ologyeducation.org/cou
rses/integrating-neurological-
and-pulmonary-care-for-
adolescents-with-sma/  

Interactive ePatient Case: 
Spinal Muscular Atrophy 
(SMA) in Adults  

Course on Lippincott CME Connection  https://cme.lww.com/public/mod
ules/12913/steps/30289 

Learning Center Progress 
in Spinal Muscular Atrophy 
Management  

CME activities provided by Office of Continuing Medical 
Education Elsevier and Ology Medical Education Course 
on MedPage Today 

https://sma.elsevierresource.co
m/cme-activities 

Navigating the Therapeutic 
Advances for Spinal 
Muscular Atrophy 

On Demand webcast https://www.youtube.com/watch
?v=lVSoRGPytSs 

Nusinersen Shows Benefit 
in Later-Onset Spinal 
Muscular Atrophy 

Course on MedPage Today https://www.medpagetoday.co
m/neurology/generalneurology/
79447  

https://ologyeducation.org/courses/case-discussions-on-specialist-care-in-adult-sma-express-expert-presentation-series/
https://ologyeducation.org/courses/case-discussions-on-specialist-care-in-adult-sma-express-expert-presentation-series/
https://www.curesma.org/educational-opportunities-for-providers/
https://www.curesma.org/educational-opportunities-for-providers/
https://www.curesma.org/educational-opportunities-for-providers/
https://www.mycme.com/courses/critical-insights-on-recent-advances-in-spinal-muscular-atrophy-7019
https://www.mycme.com/courses/critical-insights-on-recent-advances-in-spinal-muscular-atrophy-7019
https://www.mycme.com/courses/critical-insights-on-recent-advances-in-spinal-muscular-atrophy-7019
https://www.mycme.com/courses/critical-insights-on-recent-advances-in-spinal-muscular-atrophy-7019
https://www.francefoundation.com/education/disease-area/spinal-muscular-atrophy
https://www.francefoundation.com/education/disease-area/spinal-muscular-atrophy
https://www.francefoundation.com/education/disease-area/spinal-muscular-atrophy
https://ologyeducation.org/courses/integrating-neurological-and-pulmonary-care-for-adolescents-with-sma/
https://ologyeducation.org/courses/integrating-neurological-and-pulmonary-care-for-adolescents-with-sma/
https://ologyeducation.org/courses/integrating-neurological-and-pulmonary-care-for-adolescents-with-sma/
https://ologyeducation.org/courses/integrating-neurological-and-pulmonary-care-for-adolescents-with-sma/
https://cme.lww.com/public/modules/12913/steps/30289
https://cme.lww.com/public/modules/12913/steps/30289
https://sma.elsevierresource.com/cme-activities
https://sma.elsevierresource.com/cme-activities
https://www.youtube.com/watch?v=lVSoRGPytSs
https://www.youtube.com/watch?v=lVSoRGPytSs
https://www.medpagetoday.com/neurology/generalneurology/79447
https://www.medpagetoday.com/neurology/generalneurology/79447
https://www.medpagetoday.com/neurology/generalneurology/79447
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Obtaining Support and 
Ongoing Care for Children 
with SMA after Gene 
Replacement Therapy 

On Demand webcast including 6 modules https://www.neurocarelive.com/
sma/ 

Post-Gene Replacement 
Treatment SMA 
Phenotypes and 
Multidisciplinary Care 

On Demand webcast available at Neuro Series Live – 
Requires log in to access 

https://www.neuroserieslive.co
m/presentation-
cme/?q=2021_SMA_CME 

Presentation, diagnosis 
and management of SMA: 
Multidisciplinary 
perspectives 

Expert opinion online course https://touchneurology.com/spin
al-muscular-atrophy/ 

Recent Developments in 
the Spinal Muscular 
Atrophy Treatment 
Landscape 

Peer-to-Peer Professional Educational Webinar provided 
by MDA 

https://gateway.on24.com/wcc/
experience/elitemda/1962960/2
159472/mda-grand-rounds-
webinars  

Spinal Muscular Atrophy Online course modules https://checkrare.com/learning-
center/p-spinal-muscular-
atrophy/ 

Spinal Musuclar Atrophy in 
Focus 

Course on MedPage Today https://www.medpagetoday.co
m/resource-centers/spinal-
muscular-atrophy-focus 
 

Spinal Muscular Atrophy: 
Best Practices for SMA in 
an Evolving Era: 
Advantages & Challenges 
of Multidisciplinary Care 

Internet enduring material from the virtual conference on 
December 3-5, 2020, sponsored by Stanford University 
School of Medicine 

https://stanford.cloud-
cme.com/course/courseovervi
ew?P=3000&EID=40071 

Spinal Muscular Atrophy: 
Current Advances in 
Treatment and 
Recommendations for 
Evaluation and 
Rehabilitation Online  
 

Internet enduring material from the live conference on 
December 6-7, 2019, sponsored by Stanford University 
School of Medicine  

https://stanford.cloud-
cme.com/default.aspx?P=0&EI
D=35514  

https://www.neurocarelive.com/sma/
https://www.neurocarelive.com/sma/
https://protect-us.mimecast.com/s/mKXLCXDwBXT77LVMHkQ284?domain=neuroserieslive.com
https://protect-us.mimecast.com/s/mKXLCXDwBXT77LVMHkQ284?domain=neuroserieslive.com
https://protect-us.mimecast.com/s/mKXLCXDwBXT77LVMHkQ284?domain=neuroserieslive.com
https://touchneurology.com/spinal-muscular-atrophy/
https://touchneurology.com/spinal-muscular-atrophy/
https://gateway.on24.com/wcc/experience/elitemda/1962960/2159472/mda-grand-rounds-webinars
https://gateway.on24.com/wcc/experience/elitemda/1962960/2159472/mda-grand-rounds-webinars
https://gateway.on24.com/wcc/experience/elitemda/1962960/2159472/mda-grand-rounds-webinars
https://gateway.on24.com/wcc/experience/elitemda/1962960/2159472/mda-grand-rounds-webinars
https://checkrare.com/learning-center/p-spinal-muscular-atrophy/
https://checkrare.com/learning-center/p-spinal-muscular-atrophy/
https://checkrare.com/learning-center/p-spinal-muscular-atrophy/
https://www.medpagetoday.com/resource-centers/spinal-muscular-atrophy-focus
https://www.medpagetoday.com/resource-centers/spinal-muscular-atrophy-focus
https://www.medpagetoday.com/resource-centers/spinal-muscular-atrophy-focus
https://stanford.cloud-cme.com/course/courseoverview?P=3000&EID=40071
https://stanford.cloud-cme.com/course/courseoverview?P=3000&EID=40071
https://stanford.cloud-cme.com/course/courseoverview?P=3000&EID=40071
https://stanford.cloud-cme.com/default.aspx?P=0&EID=35514
https://stanford.cloud-cme.com/default.aspx?P=0&EID=35514
https://stanford.cloud-cme.com/default.aspx?P=0&EID=35514
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Spinal Muscular Atrophy: 
Evaluation and 
Management for the 
Rehabilitation Specialist 

Recap of Continuing Medical Education Course, held 
October 20-21, 2017 at CUIMC. Must fill out a brief form to 
view videos of the presentations and discussions. 

https://cumc.co1.qualtrics.com/j
fe/form/SV_cVjVY0DNwBo9mh
D 

SMA Newborn Screening 
and Early Intervention 

Peer-to-Peer Professional Educational Webinar provided 
by MDA 

https://gateway.on24.com/wcc/
experience/elitemda/1962960/2
159472/mda-grand-rounds-
webinars  

Spinal Muscular Atrophy 
(SMA) Symposium on 
Optimizing Care  

Audio recordings of 2016 symposium  https://soundcloud.com/user-
5816643  

The role of the physical 
therapist in SMA 
management: patient 
cases from the clinic 

On Demand Webcast and Interactive Patient Cases  https://ologyeducation.org/cou
rses/the-role-of-the-physical-
therapist-in-sma-
management-patient-cases-
from-the-clinic/   

  

https://cumc.co1.qualtrics.com/jfe/form/SV_cVjVY0DNwBo9mhD
https://cumc.co1.qualtrics.com/jfe/form/SV_cVjVY0DNwBo9mhD
https://cumc.co1.qualtrics.com/jfe/form/SV_cVjVY0DNwBo9mhD
https://gateway.on24.com/wcc/experience/elitemda/1962960/2159472/mda-grand-rounds-webinars
https://gateway.on24.com/wcc/experience/elitemda/1962960/2159472/mda-grand-rounds-webinars
https://gateway.on24.com/wcc/experience/elitemda/1962960/2159472/mda-grand-rounds-webinars
https://gateway.on24.com/wcc/experience/elitemda/1962960/2159472/mda-grand-rounds-webinars
https://soundcloud.com/user-5816643
https://soundcloud.com/user-5816643
https://ologyeducation.org/courses/the-role-of-the-physical-therapist-in-sma-management-patient-cases-from-the-clinic/
https://ologyeducation.org/courses/the-role-of-the-physical-therapist-in-sma-management-patient-cases-from-the-clinic/
https://ologyeducation.org/courses/the-role-of-the-physical-therapist-in-sma-management-patient-cases-from-the-clinic/
https://ologyeducation.org/courses/the-role-of-the-physical-therapist-in-sma-management-patient-cases-from-the-clinic/
https://ologyeducation.org/courses/the-role-of-the-physical-therapist-in-sma-management-patient-cases-from-the-clinic/
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Table A6: RULM Kit Supply List (as of September 2020)4 

Item Description Image Source/Vendor Link 

One Tablecloth 
marked with circles   

White non-friction 
surface. Dimensions 
specified in Appendix 1 
of RULM manual 

 

Make signs. www.Makesigns.com   
Design #: 200120115902   

2 or 3 Standard 
pencil 

Standard lead pencil 

 

Can be sourced locally. 
https://www.staplesadvantage.com/webapp/wcs/stores/servlet/StplShowItem
?cust_sku=476919&catalogId=4&item_id=51852728&langId=-
1&currentSKUNbr=476919&storeId=10101&itemType=1&addWE1ToCart=tr
ue&documentID=e886f43878250d3a5f259d0b939e54fd572e068d 

2 Coins/Tokens 24 mm diameter 
 

https://www.amazon.com/gp/product/B01EKMI000/ref=oh_aui_detailpage_o
06_s00?ie=UTF8&psc=1 

40 plastic cups 
(vending cups) one 
placed inside the 
other 

The RULM was 
standardized with 
European standard cups. 
Capacity: 200 ml/8 oz 
Upper ∅  7 cm/2.7in  
Lower ∅ 4,5 cm/1.7 in  

 Height: 8 cm/   3,1 
 

Can be sourced locally in UK (Maddison’s) 
https://www.maddisonsuk.com/epages/BT4896.sf/en_GB/?ObjectPath=/Sho
ps/BT4896/Products/%22CUP/008%22  

One calibration 
metric weight 

200 g 

 

 
https://www.amazon.com/MAGIKON-Precision-Calibration-Weight-
Single/dp/B08S3HVN42/ref=rvi_6/140-7631865-
9430533?pd_rd_w=gS5U5&pf_rd_p=c0296674-5a83-4ad6-b035-
0702d2b359df&pf_rd_r=5GC925ZB25BC0F99XT21&pd_rd_r=0de2de7e-
afd1-48fb-939e-
40a33793a6c2&pd_rd_wg=sm9K3&pd_rd_i=B08S3HVN42&psc=1 
 

One calibration 
metric weight 

500 g 

 

https://www.amazon.com/gp/product/B00SSK3YNO/ref=od_aui_detailpages
00?ie=UTF8&psc=1  

                                                   
4 Cure SMA is not endorsing any specific item by providing the links in the table. The links provided in the table should only be used as a reference for the supply 
described. 

http://www.makesigns.com/
https://www.staplesadvantage.com/webapp/wcs/stores/servlet/StplShowItem?cust_sku=476919&catalogId=4&item_id=51852728&langId=-1&currentSKUNbr=476919&storeId=10101&itemType=1&addWE1ToCart=true&documentID=e886f43878250d3a5f259d0b939e54fd572e068d
https://www.staplesadvantage.com/webapp/wcs/stores/servlet/StplShowItem?cust_sku=476919&catalogId=4&item_id=51852728&langId=-1&currentSKUNbr=476919&storeId=10101&itemType=1&addWE1ToCart=true&documentID=e886f43878250d3a5f259d0b939e54fd572e068d
https://www.staplesadvantage.com/webapp/wcs/stores/servlet/StplShowItem?cust_sku=476919&catalogId=4&item_id=51852728&langId=-1&currentSKUNbr=476919&storeId=10101&itemType=1&addWE1ToCart=true&documentID=e886f43878250d3a5f259d0b939e54fd572e068d
https://www.staplesadvantage.com/webapp/wcs/stores/servlet/StplShowItem?cust_sku=476919&catalogId=4&item_id=51852728&langId=-1&currentSKUNbr=476919&storeId=10101&itemType=1&addWE1ToCart=true&documentID=e886f43878250d3a5f259d0b939e54fd572e068d
https://www.amazon.com/gp/product/B01EKMI000/ref=oh_aui_detailpage_o06_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B01EKMI000/ref=oh_aui_detailpage_o06_s00?ie=UTF8&psc=1
https://www.maddisonsuk.com/epages/BT4896.sf/en_GB/?ObjectPath=/Shops/BT4896/Products/%22CUP/008%22
https://www.maddisonsuk.com/epages/BT4896.sf/en_GB/?ObjectPath=/Shops/BT4896/Products/%22CUP/008%22
https://www.amazon.com/MAGIKON-Precision-Calibration-Weight-Single/dp/B08S3HVN42/ref=rvi_6/140-7631865-9430533?pd_rd_w=gS5U5&pf_rd_p=c0296674-5a83-4ad6-b035-0702d2b359df&pf_rd_r=5GC925ZB25BC0F99XT21&pd_rd_r=0de2de7e-afd1-48fb-939e-40a33793a6c2&pd_rd_wg=sm9K3&pd_rd_i=B08S3HVN42&psc=1
https://www.amazon.com/MAGIKON-Precision-Calibration-Weight-Single/dp/B08S3HVN42/ref=rvi_6/140-7631865-9430533?pd_rd_w=gS5U5&pf_rd_p=c0296674-5a83-4ad6-b035-0702d2b359df&pf_rd_r=5GC925ZB25BC0F99XT21&pd_rd_r=0de2de7e-afd1-48fb-939e-40a33793a6c2&pd_rd_wg=sm9K3&pd_rd_i=B08S3HVN42&psc=1
https://www.amazon.com/MAGIKON-Precision-Calibration-Weight-Single/dp/B08S3HVN42/ref=rvi_6/140-7631865-9430533?pd_rd_w=gS5U5&pf_rd_p=c0296674-5a83-4ad6-b035-0702d2b359df&pf_rd_r=5GC925ZB25BC0F99XT21&pd_rd_r=0de2de7e-afd1-48fb-939e-40a33793a6c2&pd_rd_wg=sm9K3&pd_rd_i=B08S3HVN42&psc=1
https://www.amazon.com/MAGIKON-Precision-Calibration-Weight-Single/dp/B08S3HVN42/ref=rvi_6/140-7631865-9430533?pd_rd_w=gS5U5&pf_rd_p=c0296674-5a83-4ad6-b035-0702d2b359df&pf_rd_r=5GC925ZB25BC0F99XT21&pd_rd_r=0de2de7e-afd1-48fb-939e-40a33793a6c2&pd_rd_wg=sm9K3&pd_rd_i=B08S3HVN42&psc=1
https://www.amazon.com/MAGIKON-Precision-Calibration-Weight-Single/dp/B08S3HVN42/ref=rvi_6/140-7631865-9430533?pd_rd_w=gS5U5&pf_rd_p=c0296674-5a83-4ad6-b035-0702d2b359df&pf_rd_r=5GC925ZB25BC0F99XT21&pd_rd_r=0de2de7e-afd1-48fb-939e-40a33793a6c2&pd_rd_wg=sm9K3&pd_rd_i=B08S3HVN42&psc=1
https://www.amazon.com/MAGIKON-Precision-Calibration-Weight-Single/dp/B08S3HVN42/ref=rvi_6/140-7631865-9430533?pd_rd_w=gS5U5&pf_rd_p=c0296674-5a83-4ad6-b035-0702d2b359df&pf_rd_r=5GC925ZB25BC0F99XT21&pd_rd_r=0de2de7e-afd1-48fb-939e-40a33793a6c2&pd_rd_wg=sm9K3&pd_rd_i=B08S3HVN42&psc=1
https://www.amazon.com/gp/product/B00SSK3YNO/ref=od_aui_detailpages00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B00SSK3YNO/ref=od_aui_detailpages00?ie=UTF8&psc=1


 

127 

One calibration 
metric weight 

1 kg 

 

https://www.amazon.com/Calibration-Weight-0-16gm-Chrome-
Scales/dp/B07SY8GTMY/ref=sr_1_4?dchild=1&keywords=1kg+metal+calibr
ation+weight&qid=1624929523&s=industrial&sr=1-4 

500 g. gym sand 
weight 

Make sure it can be 
fastened into a ring 
shape  

https://www.amazon.com/TheraBand-Weights-Adjustable-Strengthening-
Physical/dp/B0029U8CXG/ref=sr_1_1?keywords=B0029U8cxg&qid=158324
5017&sr=8-1 

Take and Toss 
bowls  or plastic 
round container 
with lid that has lip 
(8 oz) 

Top ∅: 10cm/4 in 
Bottom ∅: 7,5 cm/3 in 
h: 5cm/2 in 

 

https://www.amazon.com/dp/B000096M2Z/ref=dp_cerb_1 

Push light button ∅ 6,7 cm/2.6 in 
h: 1,5 cm/0.6 in 

 

https://www.amazon.com/gp/product/B074XG1C57/ref=ppx_yo_dt_b_asin_ti
tle_o03_s00?ie=UTF8&psc=1  

Plain A4 paper Size A4: 21cm/8.3 in X 
29,7cm/11.7 in 
Paper weight: 80 gsm 

 

Can be sourced locally. 
https://www.amazon.com/Premium-8-3-11-7-Printer-
Paper/dp/B07FTXJCYF/ref=sr_1_3_sspa?dchild=1&keywords=a4+paper+fo
r+printer&qid=1597685367&sr=8-3-
spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzUDlHVzNWTEo
zSjMzJmVuY3J5cHRlZElkPUEwNzU1ODg2MTBTUlhEOEVEOU0yOSZlbm
NyeXB0ZWRBZElkPUEwMjkyNTQxMjJGUVJZVVBZTEFBWSZ3aWRnZXR
OYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0Ns
aWNrPXRydWU 

 

 

https://www.amazon.com/Calibration-Weight-0-16gm-Chrome-Scales/dp/B07SY8GTMY/ref=sr_1_4?dchild=1&keywords=1kg+metal+calibration+weight&qid=1624929523&s=industrial&sr=1-4
https://www.amazon.com/Calibration-Weight-0-16gm-Chrome-Scales/dp/B07SY8GTMY/ref=sr_1_4?dchild=1&keywords=1kg+metal+calibration+weight&qid=1624929523&s=industrial&sr=1-4
https://www.amazon.com/Calibration-Weight-0-16gm-Chrome-Scales/dp/B07SY8GTMY/ref=sr_1_4?dchild=1&keywords=1kg+metal+calibration+weight&qid=1624929523&s=industrial&sr=1-4
https://www.amazon.com/TheraBand-Weights-Adjustable-Strengthening-Physical/dp/B0029U8CXG/ref=sr_1_1?keywords=B0029U8cxg&qid=1583245017&sr=8-1
https://www.amazon.com/TheraBand-Weights-Adjustable-Strengthening-Physical/dp/B0029U8CXG/ref=sr_1_1?keywords=B0029U8cxg&qid=1583245017&sr=8-1
https://www.amazon.com/TheraBand-Weights-Adjustable-Strengthening-Physical/dp/B0029U8CXG/ref=sr_1_1?keywords=B0029U8cxg&qid=1583245017&sr=8-1
https://www.amazon.com/dp/B000096M2Z/ref=dp_cerb_1
https://www.amazon.com/gp/product/B074XG1C57/ref=ppx_yo_dt_b_asin_title_o03_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B074XG1C57/ref=ppx_yo_dt_b_asin_title_o03_s00?ie=UTF8&psc=1
https://www.amazon.com/Premium-8-3-11-7-Printer-Paper/dp/B07FTXJCYF/ref=sr_1_3_sspa?dchild=1&keywords=a4+paper+for+printer&qid=1597685367&sr=8-3-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzUDlHVzNWTEozSjMzJmVuY3J5cHRlZElkPUEwNzU1ODg2MTBTUlhEOEVEOU0yOSZlbmNyeXB0ZWRBZElkPUEwMjkyNTQxMjJGUVJZVVBZTEFBWSZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU
https://www.amazon.com/Premium-8-3-11-7-Printer-Paper/dp/B07FTXJCYF/ref=sr_1_3_sspa?dchild=1&keywords=a4+paper+for+printer&qid=1597685367&sr=8-3-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzUDlHVzNWTEozSjMzJmVuY3J5cHRlZElkPUEwNzU1ODg2MTBTUlhEOEVEOU0yOSZlbmNyeXB0ZWRBZElkPUEwMjkyNTQxMjJGUVJZVVBZTEFBWSZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU
https://www.amazon.com/Premium-8-3-11-7-Printer-Paper/dp/B07FTXJCYF/ref=sr_1_3_sspa?dchild=1&keywords=a4+paper+for+printer&qid=1597685367&sr=8-3-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzUDlHVzNWTEozSjMzJmVuY3J5cHRlZElkPUEwNzU1ODg2MTBTUlhEOEVEOU0yOSZlbmNyeXB0ZWRBZElkPUEwMjkyNTQxMjJGUVJZVVBZTEFBWSZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU
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