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1. INTRODUCTION:

The overarching aim of this project is to define key information about improvement of

upper extremity function after spinal cord injury (SCI) (time and extent of recovery,

outcome of surgical and non-surgical interventions and the experience thereof) and

communicate this information to patients and clinicians to support their treatment

decisions. This will be achieved through the following three aims:

Aim 1: Using the EMSCI database initially and unbiased recursive partitioning statistical

techniques, establish the time course and variability of spontaneous recovery of upper

extremity function after cervical SCI in order to identify candidates who might benefit

from nerve transfer surgery.

Aim 2: Using a mixed methods research approach, patient and caretaker outcomes data

will be collected over time and across groups (non-intervention, nerve transfer versus

tendon transfer) and domains (medical, financial, and psychosocial experiences).

Standardized surveys and semi-structured interview data will be collected and analyzed.

The interview guide will be developed and refined based on input from a multidisciplinary

advisory panel.

Aim 3: Using information from Aims 1 and 2, as well as input from the advisory panel, a

de novo decisional support intervention will be created and pilot tested. A pre-post study

design will measure participant knowledge (terms, facts that differentiate outcomes),

decision self-efficacy (self-confidence in their ability to make a decision), and confidence

in choice before and after use of the decisional support intervention.

2. KEYWORDS:

Spinal cord injury, SCI, tetraplegia, nerve transfer surgery, tendon transfer surgery,

rehabilitation, caregiver, upper extremity function, hand function

3. ACCOMPLISHMENTS:

o What were the major goals of the project?

     Task/Milestone 

Administrative: 

Target Completion 

Date/Quarter 

Status 

Complete IRB approval at WUSM primary site COMPLETED 7/31/2017 

Complete IRB approval at VA sites after approval obtained at 

WUSM primary site 

COMPLETED 11/22/2017 

and 12/14/2017 

Complete paperwork for use of EMSCI database/Dr. Steeves 

work 

COMPLETED March, 

2018; payment confirmed 

5/23/18. 

Prepare protocol, consent forms, patient recruitment forms with 

appropriate DOD language and guidelines 

COMPLETED 

Complete second tier DOD human subjects regulatory review 

and approval process by HRPO.  

COMPLETED 3/1/2018 

for Primary site; 3/25/18 

for sub-sites. 

Identify and hire research assistants and coordinator; complete 

paperwork including human subjects’ protection training as 

relevant.  (Human research training has already been completed 

by all of the currently hired personnel at the primary and VA 

sites; the consultants (Dr. Steeves’ group will complete 

deidentified database work). 

COMPLETED at 

WU/VASTL; Coordinator 

hired at Stanford/VA Palo 

Alto on 4/18/18. 



2 

o What was accomplished under these goals?

We are satisfied with this project’s progress to date. 

Aim 1 – HRPO Log Number A-20223.1 

 - Obtained data from the European Multicenter Study about Spinal Cord Injury (EMSCI)

- Interim analysis report completed

- Refining of unbiased recursive partitioning (URP) statistics and analysis

Specific Aim 1: Establish the time course of spontaneous 

recovery of upper extremity function after cervical SCI 

Major Task 1 - Define clinically relevant data of interest within 

EMSCI database 

Subtask 1: Coordinate with Dr. Steeves (and team) to obtain 

latest data from EMSCI database. 

Dec 2017 (Y1Q1) COMPLETED Nov, 2017 

Subtask 2: Define clinically relevant subgroups within EMSCI 

database. 

Dec 2017 (Y1Q1) COMPLETED Jan, 2018 

Subtask 3: Use the EMSCI database to screen for individuals 

who have lost C7 function after cervical SCI and track recovery 

patterns for C7 function on each side of the body over the first 

year after injury. 

Mar 2018 (Y1Q2) COMPLETED Feb, 2018 

Milestone 1: EMSCI data reviewed Dec 2017 (Y1Q1) COMPLETED Nov, 2017 

Milestone 2: Clinically relevant subgroups identified Mar 2018 (Y1Q2) COMPLETED Jan, 2018 

Major Task 2 - Perform statistical analysis of defined clinically 

relevant subgroups 

Subtask 1: Discuss and confirm statistical analysis plan with Dr. 

Steeves. 

Mar 2018 (Y1Q2) COMPLETED May, 2018 

Subtask 2: Use descriptive statistical analysis and unbiased 

recursive partitioning (URP) statistics to predict what 

neurological and functional activity items most accurately 

identify surgical candidates. 

July 2018 (Y1Q4) 

IN PROGRESS 

Subtask 3: Completion of final statistical analysis by Dr. 

Steeves and team. 

July 2018 (Y1Q4) IN PROGRESS 

Subtask 4: Discuss summarized findings and present in 

layperson terms. 

Sep 2018 (Y1Q4) IN PROGRESS 

Milestone(s) Achieved: EMSCI database analysis completed 

with clinically appropriate data summarized in layperson terms. 

Sep 2018 (Y1Q4) DELAYED 

Specific Aim 2: Describe outcomes after no surgery versus 

nerve/tendon transfer surgery 

Target Completion 

Date/Quarter 

Status 

Major Task 1 Develop Interview Guides 

Subtask 1: Phone meeting between institutions/study sites—

discuss interview guides. 

Dec 2017 (Y1Q1) COMPLETED 1/10/18 

and 2/22/18 

Subtask 2: Assemble advisory panel. Dec 2017 (Y1Q1) COMPLETED Feb, 2018 

Subtask 3: Develop and revise interview guides. Dec 2017 (Y1Q1) COMPLETED Apr, 2018 

Milestone 1: Advisory panel participants identified. Dec 2017 (Y1Q1) COMPLETED Feb, 2018 

Milestone 2: Completion of interview guide. Dec 2017 (Y1Q1) COMPLETED Apr, 2018 

Major Task 2 Enroll and collect data 

Subtask 1: Enroll study participants for Aim 2 Dec 2019 (Y3Q1) IN PROGRESS 

Subtask 2: Complete subject interviews/surveys Dec 2019 (Y3Q1) IN PROGRESS 

Specific Aim 3: Develop and assess a decision support 

intervention tool 

Major Task 1 Develop Decision Support Intervention (DSI) 

Subtask 1: Review findings of Aim 1 and 2; create decision 

support intervention and knowledge subtest 
Mar 2020 (Y3Q2) 

DELAYED START 
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- Core questions:

 Is there a hard-stop time point after SCI for which no more natural recovery

occurs?

 If I (the person with SCI) didn’t do any surgical intervention, what function

might come back on its own?

 What is the time course of recovery after SCI?

 Are there meaningful gains in function between 6 and 12 months post SCI

in some sub-populations? And if so, are the gains such that surgical

intervention should be avoided and delayed at that time point?

Aim 2 – HRPO Log Numbers A-20223.2a, A-20223.2b, A-20223.2c, A-20223.2d 

- Obtained all local IRB and HRPO approvals

- Advisory Board identified and convened for conference calls

- Interview guides finalized with input from Advisory Board

- Interviewers trained to ensure a standardized interviewing technique.

- Subject and caregiver enrollment underway

 We plan to begin reviewing the retrospective findings of Aim 1 in the context of 

prospective data gathered in Aim 2 to conceptualize Aim 3. Throughout this process, we 

have targeted our analysis of pre-existing data (Aim 1) and interview guide development 

towards obtaining information that is meaningful and able to be understood by people with 

SCI, their caregivers and other healthcare providers (social workers, psychologists, 

therapists, etc.). 

PROTOCOL 1 (of 2 total): 

HRPO Assigned Numbers: A-20223.1 and A-20223.2a-d 

 Title: Supporting Patient Decisions about Upper Extremity Surgery in Cervical Spinal 

Cord Injury (AIM 1 and AIM 2) 

Target required for clinical significance: 38 patient/caregiver pairs 

STATUS:  

i) Progress on subject recruitment: Number of SCI subjects reported as enrolled last quarter: 10.

Wash U STL VA PA VA Stanford TOTAL Y1Q4 Goal 

Total Enrolled SCI Subjects 9 5 5 1 20 18 

# SCI Subject Interviews 

Obtained to date1

10 2 3 2 16 

# Caregiver Interviews  

Obtained to date2

9 2 2 2 15 

Total # Interviews Obtained 

to date 

19 4 5 4 31 

Notes: 1 Subjects are in various stages of the study (i.e., Enrolled, Baseline, Early Follow-up and Late 

Follow-up); thus there is not a perfect match between # enrolled and # of interviews obtained to date. 
2 Not all SCI subjects identified a caregiver to participate. 

ii) Amendments: None pending.

iii) Any adverse event/unanticipated problems: None.
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Aim 3 - PROTOCOL 2 (of 2 total):  

HRPO Assigned Number: Not yet assigned 

 Title: Supporting Patient Decisions about Upper Extremity Surgery in Cervical Spinal 

Cord Injury (AIM 3) 

STATUS:   

 Feedback from the IRB approval boards prompted the moving of Aim 3 into a separate 

planned IRB protocol submission. We will submit for IRB and DoD HRPO approvals for 

Aim 3 using information gained from Aims 1 & 2 and anticipate submission once a 

preliminary decision aid framework/prototype has been developed. 

o What opportunities for training and professional development has the project

provided?

 Study team coordinators responsible for interviewing subjects and

caregivers participated in an interview training session with Co-

Investigator Aimee James, PhD, MPH on 7/5/2018. She is a social

psychologist with expertise in qualitative and mixed methods research as

well as training and experience in public health and health education.

Training included review of 1) strategies for optimizing open-ended

question techniques and use of probes to facilitate discussion; 2) discussion

of field notes and other means to report relevant information; 3) framework

for performing, downloading, transcribing and saving research data

discussed; 4) next steps including strategies for identification of themes and

representative quotations as well as the interview transcription codebook,

and strategies for iterative interview guide refinement and modification

based on participant answers to questions were also described.

o How were the results disseminated to communities of interest?

 Nothing to Report.

o What do you plan to do during the next reporting period to accomplish the

goals?

 We will work to summarize EMSCI analysis findings.

 We will continue recruitment and enrollment of human subjects (people

with SCI and caregivers) at all sites to reach Aim 2 goals.

 We will plan and conceptualize the Decision Support Intervention (DSI) in

accordance with Aim 3 goals.

4. IMPACT:

o What was the impact on the development of the principal discipline(s) of the

project?

 Based on preliminary concerns about caregiver burden and other

experiences posed by the advisory board, the principal investigator has

already modified her clinical practice to improve the perioperative planning

process for people undergoing surgery and their caregivers.

o What was the impact on other disciplines? - Nothing to Report.

o What was the impact on technology transfer? - Nothing to Report.

o What was the impact on society beyond science and technology? - Nothing to

Report.



5 

5. CHANGES/PROBLEMS:

o Changes in approach and reasons for change - Nothing to Report.

o Actual or anticipated problems or delays and actions or plans to resolve them

 We are pleased to report that our subject enrollment, which was behind

projections on previous quarterly reports, is now on track and slightly

ahead of schedule.

o Changes that had a significant impact on expenditures

 The study is under the initial application’s predicted budget expenditure.

We encountered delays in obtaining final HRPO protocol approval and

subsequently staggered study team percent effort for work on the project

until human subjects’ enrollment was underway (see Quad Chart).

o Significant changes in use or care of human subjects, vertebrate animals,

biohazards, and/or select agents - Nothing to Report.

o Significant changes in use or care of human subjects - Nothing to Report.

o Significant changes in use or care of vertebrate animals - Nothing to Report.

o Significant changes in use of biohazards and/or select agents - Nothing to

Report.

6. PRODUCTS:

o Publications, conference papers, and presentations - Nothing to Report.

o Website(s) or other Internet site(s) - http://nerve.wustl.edu (Website for the

Center for Nerve Injury & Paralysis at Washington University in St. Louis School

of Medicine.)

o Technologies or techniques - Nothing to Report.

o Inventions, patent applications, and/or licenses - Nothing to Report.

o Other Products – Construction of the REDCap database for this project to collect

demographic and questionnaire data for enrolled subjects (blank forms attached in

appendices).

7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS

o What individuals have worked on the project?

Ida Fox – no change

Catherine Curtin – no change

Aimee James – no change

John Steeves – no change

Carie Kennedy – no change

Dirk Haupt – no change

New to list: Name: Deborah Kenney 

Project Role: Clinical Research Coordinator at California sites 

Nearest person month worked: 2 

http://nerve.wustl.edu/
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Contribution to Project: Ms. Kenney assists in study coordination and human 

subject recruitment/enrollment for the Stanford University and Palo Alto Veterans 

Administration locations. 

o Has there been a change in the active other support of the PD/PI(s) or

senior/key personnel since the last reporting period? - Nothing to Report.

o What other organizations were involved as partners?

 1) Organization Name: Veterans’ Administration Healthcare System

 Location of Organization: St. Louis, Mo

 Partner's contribution to the project

 In-kind support

 Facilities

 Collaboration

 Other – Study sub site

 2) Organization Name: Stanford University

 Location of Organization: Stanford, CA

 Partner's contribution to the project

 In-kind support

 Facilities

 Collaboration

 Other – Study sub site

 3) Organization Name: Palo Alto Veterans’ Institute for Research

 Location of Organization: Palo Alto, CA

 Partner's contribution to the project

 In-kind support

 Facilities

 Collaboration

 Other – Study sub site

 4) Organization Name: European Multicenter Study about Spinal

Cord Injury (EMSCI)

 Location of Organization: Zurich, Switzerland

 Partner's contribution to the project

 Collaboration – Provided access to data for Aim 1 study

activities.

 5) Organization Name: Health Literacy Media (HLM)

 Location of Organization: St. Louis, MO

 Partner's contribution to the project

 Collaboration – Providing guidance for Aim 3 study

activities to make healthcare information easier to

understand and act upon.

8. SPECIAL REPORTING REQUIREMENTS

o QUAD CHARTS: The updated Quad Chart is submitted in the appendices.

9. APPENDICES:

o Aim 1 Analysis Plan (pp. 10-13)

o Aim 1 Interim Analysis dated June 3, 2018 (pp. 14-23)

o Aim 2 Interview Guides for Subjects and Caregivers (pp. 24-40)

o Aim 2 REDCap Database blank forms (pp. 41-55)

o Quad Chart updated for Q4Y1 (p. 56)



Analysis plan of EMSCI database for guidance on identification of 
prospective candidates for peripheral nerve transfer surgery to restore hand function 

after cervical spinal cord injury (DoD grant; PI: Dr. Ida Fox) 

Overall Goal: Over the first year after cervical spinal cord injury (SCI), establish the time course for the pattern 
of spontaneous recovery of upper extremity motor function. 

The goal of this analysis is to get information that provides the exact time course and probability of gain in 
specific function (such as hand function) that might help patients and clinicians make decisions regarding 
these novel and time-sensitive surgical treatment options (nerve transfers).  The end product of this analysis 
will need to be lay-person friendly bullet points as part of an information sheet (decision aid) that will be 
provided to clinicians and people with SCI contemplating intervention. 

Methods: Using the database of European Multicenter study about Spinal Cord Injury (EMSCI), descriptive and 
analytical statistical methods (e.g. unbiased recursive partitioning, URP) will be employed to describe, on a 
segment by cord segment basis, neurological and functional upper extremity recovery after cervical SCI, with 
particular attention to defining the proportion of patients that can be accurately predicted, within the first 6 
months after injury, to not recover hand function, but do recover biceps function for elbow flexion. Those 
candidates identified non-invasively could then be subsequently examined using minimally invasive 
electrophysiological diagnostics to confirm the direct damage and loss of motorneurons to extrinsic hand 
muscles (the target for possible nerve transfer surgery)  

Number of patients with cervical SCI contained within the ongoing EMSCI database is >1000. EMSCI 
performs neurological and functional assessments at defined time points after SCI (<2 weeks, 1 month, 3 
months, 6 months, 12 months). The non-invasive neurological assessment tool is the International Standards 
for Neurological Classification of Spinal Cord Injury (ISNCSCI) and includes motor and sensory grading of spinal 
cord segments (see ISNCSCI scoresheet attached to this outline). The functional assessment tool is the SCIM 
(spinal cord independence measure), which is similar to the FIM (functional independence measure), 
especially for items describing the degree of independence for upper extremity (self-care) functions (e.g. 
feeding, grooming, bathing and dressing). 

For this analysis, focus will be centered on motor scores obtained from cervical cord segments C5, C6, 
C7, C8, T1. Initial and subsequent changes in segmental motor scores will be described. The functional motor 
level for each side of the body is defined as the lowest key segmental muscle function that has a grade of at 
least 3 out of 5, provided cervical cord segments above that level are judged to be intact (normal). SCIM scores 
for various neurological levels and severity of cervical injury will also be assessed and correlated with motor 
scores within the same individual and across similar patients.  

The priority target population will be those people with intact (preserved) or recovered C5 motor 
function within 6 months after injury (muscle grade 5/5), but no motor function (0/5) at spinal levels C7, C8 
and/or T1.  

Task: Describe the pattern of motor and functional recovery from baseline (<2weeks after cervical injury) to at 
least 6 months after SCI. [Note: ISNCSCI records at 12 months after cervical SCI may not be available for all 
EMSCI participants as people are then outpatients and do not return for assessment]. People with similar 
motor recovery patterns will be grouped and percentages of the total population will be summarized.  

1. Is there a predictive algorithm that can be developed from the neurological and functional data to
identify prospective candidates for nerve transfer surgery?

2. Can we provide these candidates with clear and pertinent information/expectations about the chance
of (and to what degree) spontaneous recovery of specific functions?



Examples of questions to be assessed include: 

a) How many people start with a motor level of C4 (no C5 biceps function), but recover full C5 function
within the first 6 to 12 months after cervical SCI? Of those recovering full motor function at C5 what is
the pattern and timing for recovery of motor function within cervical segments below C5?

b) What is the pattern of segmental motor recovery over the first year after cervical SCI for people with
intact (preserved) C5 motor function at baseline? How many people with preserved C5 motor function
after SCI never recover motor function within C7, C8, or T1?

c) What is the pattern of segmental motor recovery over the first year after cervical SCI for people with
some preserved C5 motor function at baseline (e.g. initial motor scores of 1/5, 2/5, 3/5, or 4/5)? How
many people with partially preserved C5 motor function after SCI never recover motor function within
C7, C8, or T1?

d) What is the pattern of segmental motor recovery over the first year after cervical SCI for people with
intact (preserved) C5 and C6 motor function at baseline? How many people with preserved C5 and/or
C6 motor function after SCI never recover motor function within C7, C8, or T1?

e) Does the pattern of motor recovery become stable (unchanging thereafter) at some point within the
first year after cervical SCI (e.g. within the first 6 months)?

f) How often are the motor deficits and recovery patterns symmetrical on both sides of the cervical spinal
cord?

g) How does the pattern of cervical motor recovery differ across SCI severities (AIS A through to AIS D)?
h) What motor score patterns (e.g. algorithm) might best predict those people that are likely candidates

for subsequent electrophysiological analysis of motor nerve patency and function as a precursor to
consideration for nerve transfer surgery to restore hand function?

i) Repeat the above analysis using items from the SCIM self-care sub-score (see attached) for each level
and severity of cervical SCI.

Please provide comments and suggested changes on this plan using WORD track changes 
to John Steeves, with copy to all investigators. 







Date: June 3, 2018 

Unbiased recursive partitioning (URP) analysis of segmental motor recovery after cervical spinal cord injury (SCI) with 
focus on which neurological and functional characteristics could suggest which people may be candidates for more 

detailed electrophysiological and reflex testing as a precursor for consideration of peripheral transfer surgery to 
improve lower arm and hand function. 

Interim report to Dr. Ida Fox 
Analysis completed by Dr. John Steeves and Dirk Haupt 

Data source = European Multicenter study about Spinal Cord Injury (EMSCI) 

Sample size = 558 - 771 patients screened (depends on scenarios outlined below) 

Intact cord segment =  initial motor score of 4/5 or 5/5 for the identified segments (i.e. for segments C5, C6, and C7). In 
the case of the C4 segment, intact means normal (2/2) light touch (LT) and pin prick (PP) 
sensation for the initial examination < 2 weeks of cervical SCI . 

Poor motor recovery =  motor score for the segment being examined must have a median score of 1/5 or 0/5 at 6 
months after injury. This can be predicted at 3 months after cervical SCI (given the scenarios 
outlined below). Note: the segment immediately below the intact functional cervical cord will 
always show the best recovery. This is not a surprising finding and has been repeatedly reported 
in the past.  

Recommendation = peripheral electrophysiological or reflex-testing follow-up (as a prelude to any surgical 
intervention; nerve or tendon transfer) for a cervical cord segment exhibiting poor recovery of 
motor function (< 1/5) at 6 months after cervical SCI is worth discussion when the cord segment 
in question is at least 2 spinal cord segments below the motor intact cervical cord. 





















Semi-Structured Interview Guide — for Surgery Subjects 

Thank you for allowing us this time to interview you. I will be asking you questions about your 
experiences with health care providers and therapies for your spinal cord injury, and 
questions about information you were given or found out about your hand and arm function. 
There are no right or wrong answers to any of my questions. My goal is to try to understand 
your experiences with spinal cord injury and treatments for hand and arm function 
specifically.   

Baseline interview questions: 

1. Can you tell me about your injury, in terms of what happened, how old you were, and

when it was? (*Intro question to get them talking.)

2. We have information about your current function and abilities from the survey you/we

just completed. Can you now tell me some of the hand and arm abilities that you miss

most?

a. Probe: Why do you miss that activity the most?

(*for example, one person said something along the lines of ‘what I miss most is the
ability to shake hands b/c that is what ‘makes a man a [business] man’.)

3. What treatment or therapies have you had to improve your arm and\or hand function?

What therapies or treatments are you thinking of getting in the future?

a. Probe:

i. Can you tell me how you learned about these interventions and what information

helped you decide to have or not have the interventions?

4. Looking back, what do you wish someone had told you about the loss of hand and arm

function right after your injury?

5. How do you find out or get information about your hand and arm function and your

surgery? (Give them a chance to answer, then probe with format options.)

a. Probe:

i. Overall, in what format would you prefer to receive health information?

- On a mobile phone, through an app or by browsing online

- On the computer

- On paper such as a pamphlet, brochure, etc.

- In person, from a doctor, nurse or health care provider

6. How did you find out about the nerve/tendon transfer surgery?

a. Probes:

i. Tell me about the person who first introduced you to the possibility of surgery to

improve hand and arm function. (i.e. friend, PM&R doctor, internet search,

therapist, etc.)



ii. If it wasn’t a health care provider, did that person have surgery?

iii. How did you find your surgeon?

7. Walk me through your decision making process when deciding to get surgery.

a. Probes:

i. What motivated you to have surgery?

ii. What was it about this surgery that made it seem like a good fit for you?

iii. What were the drawbacks of this surgery?

iv. If you were trying to decide between nerve and tendon transfer, what made you

choose one over the other?

8. What do you know or what have you heard about nerve or tendon transfer surgery so

far?

9. Using your own words, how would you describe the benefits and risks of surgery for

hand and arm function to someone else with a spinal cord injury?

10. Can you describe any challenges you have faced in getting surgery?

a. Probe on: finances (i.e. insurance), caretaker issues, finding a surgeon, getting referral,

getting in to see surgeon

11. How have you prepared for the recovery the time right after surgery (When you get

home?)? Have you made any special plans or arrangements?

a. Probes:

i. Any extra caregivers?
ii. Rental or special equipment obtained (such as Hoyer lift, electric wheelchair)
iii. Activities that you might have to pause (such as sports, self-catheterization, any
others?)?

12. I’d like know about your expectations and goals for surgery. What do you hope to gain

from this surgery?

a. Probes:

i. What are your greatest concerns or fears about surgery?

ii. Describe your expectations for recovery and rehab after surgery.

iii. What questions do you still have about surgery, are there other things you might

want to know?

iv. What could your surgeon have explained better?

For VA patients: Do you have any concerns right now that you need help in addressing?  

Sometimes talking about these subjects can be hard and if you feel distressed or sad by some 

of what we have talked about, we want to provide you with the numbers of the VA St. Louis 

Healthcare System Spinal Cord Injury Unit SW and/or psychologist who might be able to 

provide you with further information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 



Early Follow-up interview questions: 

Last time we spoke, you told me a little bit about your injury, treatments you’d done up until 

that point, your decision making process to have surgery as well as your expectations about 

it.  I will ask some of the same questions again and I will add some new questions as well. 

There are no right or wrong answers. My goal is to try to understand your experiences with 

spinal cord injury and treatments for hand and arm function specifically. 

1. So it’s been about a month since we last checked in with you- tell me how things are going

with your hand and arm function.

a. Probe:

i. Have you been at home, or at an inpatient facility? (*If Inpt, ask LOS)
ii. Was that your preferred place? Do you think it would it have made a difference to be
someplace else?
iii. How have you been coping?

2. Can you talk about any gains or losses in your hand and arm function since the surgery?

a. Probe:

i. Are there some or any tasks that you need more help with?

ii. Are there some/any tasks that you need less help with?

iii. Describe the types of technology or assistive devices you have and use for everyday

function.

iv. Have you had to rely on others more? If so- share more about what that experience

has been like.

3. Describe any other health issues that may have affected your hand and arm function. (i.e.,

urinary tract infection or flu prevented exercising/working out)

4. Tell me what, if anything, you’re doing in regards to therapy.

a. Probe:

i. Intensiveness, frequency, PT vs OT, things you did on your own…. 

ii. Probe on: getting to therapy [Note to interviewer: before asking, figure out whether

they are doing inpatient or outpatient therapy]

iii. Tell me what therapies or exercises you’ve found to be most or least helpful.

iv. If you have missed any therapy sessions, please tell me about the reasons that

prevented you from going.

5. Can you tell me a little bit about your experience with hand and upper extremity pain and

other side effects of surgery?  Has it affected your functioning?

a. Probes:

i. Is your pain related to surgery or not?

ii. If it is due to the surgery is it more or less than you expected?

iii. How do you try to deal with it?



iv. What helps lessen your pain?

v. What would you tell someone who is considering surgery about post op pain they

might expect?

6. Describe any challenges you have had in getting treatments and therapies to improve hand

and arm function.

a. Probe:

i. Can you describe whether finances have been a barrier to getting treatment or

therapies?

ii. Can you describe if you’ve run into any problems with insurance? Had to pay out of

pocket for things? Or go without care because of it?

7. Can you describe your experience right after surgery when you couldn’t use your hand

and/or arm in the same way as before surgery?

a. Probe:

i. What things did you need to stop or change due to surgery?
ii. Did you need extra caregivers, or any special or rented equipment?
iii. How did these needs match up to what you had expected before surgery?
iiii. What could have been explained better before surgery to prepare you for the post-
operative time?

8. What was the easiest thing about the surgery? The hardest thing?

a. Probe:

i. Overall, has anything about the surgery, including the surgery itself, therapy and

recovery afterwards, or your functioning, been different from what you expected

going into it?

9. Looking back to when you were first injured, is there anything you know now about spinal

cord injury and your surgery that you wish someone had explained to you early after

injury?

10. What would you say to someone else thinking about having this surgery?

For VA patients: Do you have any concerns right now that you need help in addressing?  

Sometimes talking about these subjects can be hard and if you feel distressed or sad by some 

of what we have talked about, we want to provide you with the numbers of the VA St. Louis 

Healthcare System Spinal Cord Injury Unit SW and/or psychologist who might be able to 

provide you with further information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 



Late Follow-up interview questions: 

Some time has passed since we last spoke. In previous interviews you have told me a little bit 

about your injury, treatments you’d done up until that point, your decision making process to 

have surgery as well as your expectations about it. For this final interview, I’d like to ask some 

similar questions to the last time we talked, and some new questions as well. There are no 

right or wrong answers. My goal is to try to understand your experiences with spinal cord 

injury and treatments for hand and arm function specifically. 

1. What changes if any, have you noticed in your hand and upper extremity function?

a. Probe: What types of things are easier/harder/have not changed?

2. What was the easiest thing about the surgery? Hardest thing?

a. Probe:

i. Overall, has anything in regards to surgery, including the surgery itself, therapy and

recovery afterwards, or your functioning, been different from what you expected

going into it?

3. Describe any barriers you have encountered in accessing treatments and therapies,

including surgery, to improve hand and arm function.

a. Probe:

i. Can you describe whether finances have been a barrier to getting treatment or

therapies?

ii. Can you describe if you’ve run into any problems with insurance? Had to pay out of

pocket for things? Or go without care because of it?

4. Tell me a little bit about how you think your current hand and arm function has impacted

your caregivers and/or personal care assistants.

5. Looking back, what do you wish someone had told you about spinal cord injury and

treatment right after your injury?

6. Think back to the expectations and goals you had for your surgery before you had it done.

How did those expectations match up with what actually happened?  This includes any

expectations about the surgery process (actual surgery, recovery, etc). Did you meet the

goals you had for surgery?

a. Probe: Describe anything about your surgery that you did not expect or that was surprising.

7. Thinking back to any extra care needed, any special equipment you had to obtain, and any

activities that you had to pause in order to have surgery – Was it worth it?



8. Are you now considering additional surgery(ies) or treatments to improve your hand and

arm function? Why, why not?

9. Pretend you’re talking to someone else considering having surgery to get more hand and

arm function, what would you say to them?

For VA patients: Do you have any concerns right now that you need help in addressing?  

Sometimes talking about these subjects can be hard and if you feel distressed or sad by some 

of what we have talked about, we want to provide you with the numbers of the VA St. Louis 

Healthcare System Spinal Cord Injury Unit SW and/or psychologist who might be able to 

provide you with further information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 



Semi-Structured Interview Guide -  for Non-Surgery Subjects 

Thank you for agreeing to this interview. I will be asking you questions to better understand 
your experiences with spinal cord injury, including your experiences with health care 
providers.  We will also talk about information and treatment for your spinal cord injury. There 
are no right or wrong answers to any of my questions. My goal is to try to understand your 
experiences with spinal cord injury and treatments for spinal cord injury.   

Baseline Interview questions: 

13. Can you tell me about your injury, in terms of what happened, how old you were, and

when it was? (*Intro question to get them talking.)

14. We have information about your current function and abilities from the survey we/you

just completed. Can you now tell me some of the hand and arm abilities that you miss

most?

a. Probe: Why do you miss that activity the most?

(*for example, one person said something along the lines of ‘what I miss most is the
ability to shake hands b/c that is what ‘makes a man a [business] man’.)

15. What treatment or therapies have you had to improve your arm and\or hand function?

What therapies or treatments are you thinking of getting in the future?

a. Probe: Can you tell me how you learned about these treatments? What information

helped you decide to have or not have the treatment?

16. Looking back, what do you wish someone had told you about the loss of hand and arm

function right after your injury?

17. How do you find out or get information about your hand and arm function? (*Give them a

chance to answer, then probe with format options.)

a. Probe:

i. Overall, in what format would you prefer to get health information?

- On a mobile phone, through an app or by browsing online

- On the computer

- On paper such as a pamphlet, brochure, etc.

- In person, from a doctor, nurse or health care provider

18. Tell me what you know or have heard about surgery choices to get more hand and arm

function.

a. If they haven’t heard, or were told they weren’t a candidate: STOP THERE.

b. If yes, PROBE: What surgeries have you heard of? And did you think about having

surgery done at any point?

c. If they say yes, but decided against, PROBE: Why did you think that wasn’t a good fit

for you? What made you decide not to do this? (i.e., fear, didn’t think it would help, cost,

caregiver issues)



d. Are you doing anything else to get more hand and arm function? (i.e., therapy, stem

cells, waiting for cure, etc.) 

For VA patients: Do you have any concerns right now that you need help in addressing?  

Sometimes talking about these subjects can be hard and if you feel distressed or sad by some 

of what we have talked about, we want to provide you with the numbers of the VA St. Louis 

Healthcare System Spinal Cord Injury Unit SW and/or psychologist who might be able to 

provide you with further information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 

Early Follow-up interview questions: 

Last time we spoke, you told me a little bit about your injury and any treatments you’d done 

up until that point. I will ask some of the same questions again and I will add some new 

questions as well. There are no right or wrong answers. My goal is to try to understand your 

experiences with spinal cord injury and treatments for hand and arm function specifically. 

11. So it’s been about # months since we last checked in with you- tell me how things are

going with your hand and arm function.

a. Probe: How have you been coping?

12. Can you talk about any gains or losses in your hand and arm function since we last spoke?

a. Probe:

i. Are there some or any tasks that you need more help with?

ii. Are there some/any tasks that you need less help with?

iii. Describe the types of technology or assistive devices you have and use for everyday

function.

iv. Have you had to rely on others more? If so- share more about what that experience

has been like.

13. Describe any health issues that may have affected your hand and arm function. (i.e., flu

prevented exercising/working out)

14. What are you currently doing to get more hand and arm function?

15. Tell me what, if anything, you’re doing in regards to therapy.

a. Probe:

i. How often are you doing this, how intense it is, PT vs OT, things you did on your

own…. 

ii. Probe on: getting to therapy

iii. Tell me what therapies or exercises you’ve found to be most or least helpful.

iv. If you have missed any therapy sessions, please tell me about the reasons that

prevented you from going.



16. Can you tell me a little bit about your experience with hand and upper extremity pain? How

does it affect your daily life?

a. Probes:

i. How do you try to deal with it?

ii. What helps lessen your pain?

17. Describe any challenges you have had in getting treatments and therapies to improve hand

and arm function.

a. Probe:

i. Can you describe whether finances have been a barrier to getting treatment or

therapies?

ii. Have you had any problems with health insurance? Had to pay out of pocket for

things? Or go without care because of health insurance?

18. Looking back, what do you wish someone had told you about spinal cord injury and

treatment right after your injury?

For VA patients: Do you have any concerns right now that you need help in addressing?  

Sometimes talking about these subjects can be hard and if you feel distressed or sad by some 

of what we have talked about, we want to provide you with the numbers of the VA St. Louis 

Healthcare System Spinal Cord Injury Unit SW and/or psychologist who might be able to 

provide you with further information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 

Late Follow-up interview questions: 

Some time has passed since we last spoke. The last time we talked, you told me a little bit 

about your injury and any treatments you’d done up until that point. For this final interview, I’d 

like to ask some similar questions, and some new questions as well. There are no right or 

wrong answers. My goal is to try to understand your experiences with spinal cord injury and 

treatments for hand and arm function specifically. 

1. What changes if any, have you noticed in your hand and arm function?

a. Probe: What types of things are easier/harder/have not changed?

2. Are you doing anything else to get more hand and arm function? Why, why not?

3. How do you think your experiences so far with your hand and arm function has impacted

your caregivers?



4. Looking back, what do you wish someone had told you about spinal cord injury and
treatment right after your injury?

5. Based on your experience, what would you tell someone who just lost hand and arm
function due to an SCI?

a. Probe: Tell me a little bit about your choices or experiences that you would change, and why

you would change them. 

For VA patients: 

Do you have any concerns right now that you need help in addressing?  Sometimes talking 

about these subjects can be hard and if you feel distressed or sad by some of what we have 

talked about, we want to provide you with the numbers of the VA St. Louis Healthcare System 

Spinal Cord Injury Unit SW and/or psychologist who might be able to provide you with further 

information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 



Semi-Structured Interview Guide—for SCI Caregiver (surgery pts) 

Introduction 

Thank you for agreeing to this interview. A lot of the focus right after a spinal cord injury and 
during treatment is on the patient, but we want to hear about things from your point of view. 
My goal is to try to understand your experiences caring for someone with spinal cord injury 
and how you feel about treatments for hand and arm function. I will be asking you questions 
about your experiences with health care providers. We will also talk about treatment and 
information you were given or found on your own. There are no right or wrong answers to any 
of my questions.  

 (Complete the caregiver intake form.) 

Baseline interview questions: 

1. (If applicable after filling out the intake form) Tell me about your relationship with (NAME)
prior to his/her injury. How has your relationship changed since the injury?

 Probe: What was that change like for you? 

2. (If applicable after filling out the intake form) You named several people who help in
providing care for (NAME). Please describe how their roles are different or similar from yours.

3. What is the hardest part about your caregiver role?

4. How do you find out or get information about spinal cord injury and options to improve
hand and arm function? (Give them a chance to answer, then probe with format options.)

a. Probe:

i. Overall, in what format would you prefer to receive health information?

- On a mobile phone, through an app or by browsing online

- On the computer

- On paper such as a pamphlet, brochure, etc.

- In person, from a doctor, nurse or health care provider

5. Since (NAME’s) initial injury, what changes have you noticed in his/her hand and arm
function?

Probe:  function and activities of daily living; new activities, if any; quality of life changes; or 
anything else you can think of; etc. 

6. Describe the process of looking for different treatment options to improve hand and arm
function with (NAME).

Probes: 
a. What resources did you turn to for information?
b. What do you think is important when it comes to treatment options? In your opinion, what
factors did you like about the treatment options? What factors did you dislike?
c. Did you have a preference between the options? Were you both in agreement with the final
decision?



7. How have you prepared for the time after (NAME) has surgery? What plans have you made?
Probe:  
i. Any extra caregivers?
ii. Rental or special equipment obtained
iii. Activities that you might have to pause?

For VA patient caregivers: 
Do you have any concerns right now that you need help in addressing?  Sometimes talking 
about these subjects can be hard and if you feel distressed or sad by some of what we have 
talked about, we want to provide you with the numbers of the VA St. Louis Healthcare System 
Spinal Cord Injury Unit SW and/or psychologist who might be able to provide you with further 
information—please let us know. 

Thank you so much for your time.  Can I answer any other questions? 

Early follow up questions:  
Intro: The last time we spoke, you talked about your role as a caregiver. This time, I’d like to 
discuss what’s been going on since that time. There are no right or wrong answers. My goal is 
to try to understand your experiences caring for someone with spinal cord injury and how you 
feel about treatments for hand and arm function. 
(Complete the caregiver intake form.) 

1. Since (NAME) had surgery, how has the type or amount of care that you give to him/her
changed?

Probes: 
a. How did his/her post-op recovery change your routine? More work vs. less work?

2. Where has (NAME) been during this post-operative time?
Probes: 
a. At home, or at an inpatient facility? (*If inpatient, ask for length of stay)
b. Was that your preferred place? Do you think it would it have made a difference for
him/her to be someplace else? In what way?
c. How have you been coping during this post-operative time?

3. Since the surgery, what have any therapy or other treatments been like for (NAME) from
your perspective?

Probes: 
a. Have they started therapy? (i.e. intensiveness, frequency)
b. What has that experience been like for you?
c. Could anything have made the therapy sessions or scheduling easier or    better?
d. What barriers may have gotten in the way of receiving therapy or treatments?

4. Where do you turn to get support about your role as a caregiver?

5. Where do you turn to get information on your role as a caregiver?
Probes: 
a. What information do you wish was out there?



6. Tell me about any challenges or frustrations you’ve experienced as a caregiver since the
surgery (i.e., getting pt to f/u visits or therapy?).

7. How do your experiences so far match up with your original expectations about recovery
after surgery?

Probes:  
a. Was anything unexpected or surprising to you about the process, the surgery, the recovery,

the outcome?

b. Did you need extra caregivers; any special or rented equipment; any activities that you had

to pause?

c. Did the surgery affect your financial situation?

d. Any issues with hand or arm pain? How did you handle that?

e. Knowing what you know now, what would you tell others?  Can you tell me about that?

How has this affected (NAME)’s function and your need to provide assistance?

For VA patient caregivers: 
Do you have any concerns right now that you need help in addressing?  Sometimes talking 
about these subjects can be hard and if you feel distressed or sad by some of what we have 
talked about, we want to provide you with the numbers of the VA St. Louis Healthcare System 
Spinal Cord Injury Unit SW and/or psychologist who might be able to provide you with further 
information—please let us know.  

Can I answer any other questions? Thank you so much for your time. 

Late follow up questions: 

Intro: Some time has passed since we last spoke about your role as a caregiver. For this final 
interview, I’ll ask questions to learn about changes since we last talked. Some questions will 
be similar to the last time we talked. There are no right or wrong answers.  My goal is to try to 
understand your experiences caring for someone with spinal cord injury and how you feel 
about treatments for hand and arm function. 

 (Complete the intake form.) 

1. With respect to hand and arm function, how has the kind or amount of support that you give
to (NAME) changed since he/she had surgery.

Probes: 

a. i.e., physical, emotional, financial support

b. Where has (NAME) been during this post-operative time?

c. How did his/her post-op recovery change your routine? More work vs. less work?

2. Where do you turn to get support about your role as a caregiver?

3. Where do you turn to get information on your role as a caregiver?
Probes: 
a. What information do you wish was out there?



4. Looking back, what do you wish someone had told you about spinal cord injury and
treatment right after (NAME’S) injury?

Probes: 
a. What information could have helped you during the decision-making process?

b. Are there any resources you would have liked to have or anyone you would have liked to

talk to?

c. What do you think the doctors, nurses, or healthcare team could do to make the treatment

and recovery process easier?

5. As a caregiver, what are your overall thoughts about the surgery?
Probes: 

a. How has the surgery changed your life?
b. What would you say were the hardest and easiest things for you as a caregiver?
c. What do you see as the main changes in (NAME)’s function?
d. Would you say the outcome has been more positive or more negative?

6. How do your experiences so far match up with your original expectations about recovery
after surgery?

Probes:  
a. Was anything unexpected or surprising to you about the process, the surgery, the recovery,

the outcome?

b. Did you need extra caregivers; any special or rented equipment; any activities that you had

to pause?

c. Did the surgery affect your financial situation?

d. Any issues with hand or arm pain? How did you handle that?

e. Knowing what you know now, what would you tell others?  Can you tell me about that?

How has this affected (NAME)’s function and your need to provide assistance?

7. If someone else was trying to decide if they should have surgery to get more hand or arm
function after a spinal cord injury, what would you tell them and their caretaker?

Probe:  Had you heard any stories of people who had surgery? What should someone know 
before going in? (i.e. equipment, practical aspects) 

For VA patient caregivers: 
Do you have any concerns right now that you need help in addressing?  Sometimes talking 
about these subjects can be hard and if you feel distressed or sad by some of what we have 
talked about, we want to provide you with the numbers of the VA St. Louis Healthcare System 
Spinal Cord Injury Unit SW and/or psychologist who might be able to provide you with further 
information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 



Semi-Structured Interview Guide—for SCI Caregiver (non-surgery) 

Introduction 

Thank you for agreeing to this interview. A lot of the focus right after a spinal cord injury and 
during treatment is on the patient, but we want to hear about things from your point of view. 
My goal is to try to understand your experiences caring for someone with spinal cord injury 
and how you feel about treatments for hand and arm function. I will be asking you questions 
about your experiences with health care providers. We will also talk about treatment and 
information you were given or found on your own. There are no right or wrong answers to any 
of my questions.  

 (Complete the caregiver intake form.) 

Baseline interview questions: 

1. (If applicable after filling out the intake form) Tell me about your relationship with (NAME)
prior to his/her injury. How has your relationship changed since the injury?

 Probe: What was that change like for you? 

2. (If applicable after filling out the intake form) You named several people who help in
providing care for (NAME). Please describe how their roles are the same or different from
yours.

3. What is the hardest part about your caregiver role?

4. How do you find out or get information about spinal cord injury and options to improve
hand and arm function? (Give them a chance to answer, then probe with format options.)

a. Probe:

i. Overall, in what format would you prefer to receive health information?

- On a mobile phone, through an app or by browsing online

- On the computer

- On paper such as a pamphlet, brochure, etc.

- In person, from a doctor, nurse or health care provider

5. Since (NAME’s) initial injury, what changes have you noticed in his/her hand and arm
function?

Probe:  function and activities of daily living; new activities, if any; quality of life changes; or 
anything else you can think of; etc. 

6. Tell me what you know or have heard about surgery choices to get more hand and arm

function.

d. If they haven’t heard, or were told that subject wasn’t a candidate: STOP THERE.

e. If yes, PROBE: What surgeries have you heard of? What do you think is important when

it comes to treatment options? In your opinion, what factors did you like about the

treatment options? What factors did you dislike?



f. If they say yes, but subject decided against, PROBE: Why do you think that wasn’t a

good option? (i.e., fear, didn’t think it would help, cost, caregiver issues)

d. Is (NAME) doing anything else to get more hand and arm function? (i.e., therapy, stem

cells, waiting for cure, etc.) 

For VA patient caregivers: 
Do you have any concerns right now that you need help in addressing?  Sometimes talking 
about these subjects can be hard and if you feel distressed or sad by some of what we have 
talked about, we want to provide you with the numbers of the VA St. Louis Healthcare System 
Spinal Cord Injury Unit SW and/or psychologist who might be able to provide you with further 
information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 

Early follow up questions: 

Intro: The last time we spoke, you talked about your role as a caregiver. This time, I’d like to 
discuss what’s been going on since that time. There are no right or wrong answers. My goal is 
to try to understand your experiences caring for someone with spinal cord injury and how you 
feel about treatments for hand and arm function.  

(Complete the caregiver intake form.) 

1. Since we last spoke, how has the type or amount of care that you give to (NAME) changed
in terms of his/her hand and arm function?

2. What have therapies or treatments been like for (NAME) from your perspective?
Probes: 
a. Are they doing some type of therapy? (i.e. intensiveness, frequency)
b. What has that experience been like for you?
c. Could anything have made the therapy sessions better? Or scheduling easier?
d. What barriers may have gotten in the way of therapy or treatments?

3. Tell me about any challenges or frustrations you’ve experienced as a caregiver (i.e., getting
pt to f/u visits or therapy?).

4. Where do you turn to get support about your role as a caregiver?

5. Where do you turn to get information on your role as a caregiver?
Probes: 
a. What information do you wish was out there?

For VA patient caregivers: 
Do you have any concerns right now that you need help in addressing?  Sometimes talking 
about these subjects can be hard and if you feel distressed or sad by some of what we have 
talked about, we want to provide you with the numbers of the VA St. Louis Healthcare System 



Spinal Cord Injury Unit SW and/or psychologist who might be able to provide you with further 
information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 

Late follow up questions: 

Intro: Some time has passed since we last spoke about your role as a caregiver. For this final 
interview, I’ll ask questions to learn about changes since we last talked. Some questions will 
be similar to the last time we talked. There are no right or wrong answers.  My goal is to try to 
understand your experiences caring for someone with spinal cord injury and how you feel 
about treatments for hand and arm function. 

(Complete the caregiver intake form.) 

1. How has the type or amount of care that you give to (NAME) changed in terms of his/her
hand and arm function?

2. What have therapies or treatments been like for (NAME) from your perspective?
Probes: 
a. Are they doing some type of therapy? (i.e. intensiveness, frequency)
b. What has that experience been like for you?
c. Could anything have made the therapy sessions better? Or scheduling easier?
d. What barriers may have gotten in the way of therapy or treatments?

3. Where do you turn to get support about your role as a caregiver?

4. Where do you turn to get information on your role as a caregiver?
Probes: 
a. What information do you wish was out there?

5. Looking back, what do you wish someone had told you about spinal cord injury and
treatment right after (NAME’S) injury?

Probes: 
d. Are there any resources you would have liked to have, or anyone you would have liked to

talk to?

e. What do you think the doctors, nurses, or healthcare team could do to make the treatment

and recovery process easier?

For VA patient caregivers: 
Do you have any concerns right now that you need help in addressing?  Sometimes talking 
about these subjects can be hard and if you feel distressed or sad by some of what we have 
talked about, we want to provide you with the numbers of the VA St. Louis Healthcare System 
Spinal Cord Injury Unit SW and/or psychologist who might be able to provide you with further 
information—please let us know. 

Can I answer any other questions? Thank you so much for your time. 




































