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RESULTS
•	 Nine of the 20 eligible providers interviewed were PTs (Figure 2)

	— PTs’ responses per HFMSE task grouping are listed in Table 2
	— For outcomes from neurologist interviews, please see poster 109, also by 

Nelson and colleagues

Figure 2. PT demographics and characteristics

Times per year administer
or use results from HFMSE, 

mean (SD) 

107.1 (97.4)

Age, mean (SD)

42.9 (9.9) years n=6
(66.7)

n=3
(33.3)

Female Male
Sex, n (%)

Number of patients with
SMA seen per year,

mean (SD) 

61.9 (42.3)

Familiarity with HFMSE,
n (%)

Very familiar, 
n=9 (100.0)

Received structured training on
HFMSE administration, n (%) 

Yes, n=9 (100.0)
No, n=0 (0.0)

Time per week spent providing
direct patient care, n (%) 

≥80% of time, n=3 (33.3)

0%-49% of time, n=3 (33.3)
50%-79% of time, n=3 (33.3)

Demographics and characteristics: PTs (n=9)

Primary clinical practice location

66.7%

22.2%

11.1%

Academic institution
(postsecondary)

Private outpatient 
office or group practice

Health system or 
hospital-based
outpatient clinic

HFMSE, Hammersmith Functional Motor Scale–Expanded; PT, physical therapist; SD, standard deviation;  
SMA, spinal muscular atrophy.

Table 2. Number of PT responses for each HFMSE task grouping

HFMSE 
item number Task

PTs
(n=9)

1 1 Plinth/chair sitting 1
2 2 Long sitting, legs straight 2
3, 4 3 One hand to head in sitting

4 Two hands to head in sitting
4

5-9 5 Supine to side-lying
6, 7 Rolls prone to supine over R/L
8, 9 Rolls supine to prone over R/L

2

10, 14 10 Sitting to lying
14 Lying to sitting

4

11 11 Props on forearms 3
13 13 Props on extended arms 4
12, 17 12 Lifts head from prone

17 Lifts head from supine
3

15, 16 15 Four-point kneeling
16 Crawling

2

18-20 18 Supported standing
19 Unsupported standing
20 Stepping

3

21-27 21, 22 Hip flexion in supine (R/L)
23, 24 High kneeling to half kneel (R/L)
25, 26 High kneeling to stand leading with R/L leg
27 Stand to sit

6

28, 29 28 Squat
29 Jump 12” 

4

30-33 30 Ascends stairs with rail
31 Descends stairs with rail
32 Ascends stairs without rail
33 Descends stairs without rail

6

HFMSE, Hammersmith Functional Motor Scale–Expanded; L, left; PT, physical therapist; R, right.
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Figure 3. PT perspectives on clinical meaningfulness

“That's kind of a hard question, because I have patients of all 
levels. […] For lower-functioning patients, just being able to 
roll, doesn't matter how they roll, whether they're pushing 
with their arms or whatever, that they're able to roll, can 
make a big difference. That can be critical for them if 
they're unable to do anything and […] they can position- 
change. However, that's not a critical item for somebody 
that is up and walking and being able to do the stairs. […] 
There's a lot of critical items, and it just depends on where 
they are in the scale for each of those patients.”

PT with >20 years in practice

“[Regarding hands to head in sitting tasks] Well, I think 
in terms of quality of life, having the satisfaction of 
being able to do those things for themselves and not 
have to have some—a caregiver do it […] Being able to 
either put makeup on, fix their hair, things like that, 
the way they want to do it is—has been reported to 
me as really important. I think that that’s huge, and 
not needing a caregiver makes them—can be much 
more independent and less reliant on a caregiver for 
those things.” 

PT with >20 years in practice

“I know that there's some 
statistical data out there talking 
about a 3- or 4-point change on 
the Hammersmith is considered 
significant. […] I think more 
important, though, is the things 
that our patients are feeling and 
seeing and experiencing that 
have changed.”

PT with 11-15 years in practice

“I guess clinically meaningful change would 
be something that is a change on a scale 
[…] whether it be meaningful because it’s 
an actual gain of function or gain of ability, 
but it’s […] not a spurious signal that 
wouldn’t necessarily be repeatable or can 
be subject to, I don’t know, something like 
how much sleep someone had, but a true 
change.”

PT with 5-10 years in practice

PT quotes have been edited for readability. 
PT, physical therapist. 

CONCLUSIONS
•	 Clinically meaningful change was regarded as 

repeatable functional changes that are relevant and 
meaningful to a patient

•	 PTs generally recognized that any point differences 
or stability in HFMSE scores are meaningful, as these  
reflect important impacts on patients’ independence, 
ADLs, and QoL

	— Stability was generally regarded as important to 
patients' QoL and independence, as functional 
declines have meaningful negative impacts

•	 Understanding the clinical meaningfulness of HFMSE 
for individuals is essential to assist in relating point 
changes to real-world differences in patient experiences
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INTRODUCTION
•	 Spinal muscular atrophy (SMA) is a severe neuromuscular​ disease 

characterized by the permanent loss of spinal motor​ neurons, progressive 
muscle atrophy, and weakness, which leads to motor function decline1

•	 Although diagnosis and treatment of SMA have advanced considerably, 
patients with SMA report that gaining muscle strength and achieving new 
motor function skills or functional stabilization remain as unmet needs2,3

•	 Functional assessments, including the Hammersmith Functional Motor 
Scale–Expanded (HFMSE), are important for analyzing treatment efficacy 
over time4; however, determining meaningful changes can be challenging 
and often require input from patients with SMA or their caregivers

•	 Understanding which motor function changes are clinically meaningful to 
patients with SMA, their caregivers, and providers will provide insight into 
the importance of specific motor function changes and their real-world 
impact on patients’ daily lives

OBJECTIVES
•	 Examine perspectives on clinically meaningful outcomes among providers 

(physical therapists [PTs] and neurologists)
•	 Identify and understand which motor function changes on the HFMSE are 

clinically meaningful to providers (PTs and neurologists)
•	 Inform future research on SMA to incorporate additional clinically 

meaningful endpoints
•	 Here, we focus on understanding the PT perspective on the clinical 

meaningfulness of functional changes measured by the HFMSE

•	 60-minute, web-based, in-depth qualitative interviews 
were conducted with providers (PTs and neurologists) 
experienced with treating SMA and using the HFMSE; 
this analysis focuses on interviews with PTs 

•	 PTs meeting the inclusion criteria were eligible for study 
enrollment (Table 1) 

Table 1. Inclusion criteria

Key 
inclusion 
criteria

Licensed PT with a Bachelor, Master, or 
Doctor of Physical Therapy currently 
practicing in the United States

SMA Provides care/services to patients  
with SMA

Reports being familiar or very familiar  
with HFMSE

Administers or uses results from the 
HFMSE assessment to evaluate their 
patients with SMA ≥5 times per year

Practicing physical therapy for ≥5 years

HFMSE, Hammersmith Functional Motor Scale–Expanded; PT, physical therapist; 
SMA, spinal muscular atrophy.

•	 A semistructured discussion guide was informed by a focused targeted literature review 
(Figure 1)

•	 The discussion guide included open-ended questions to elicit and examine perspectives 
and experiences on:

	— How clinical meaningfulness is interpreted
	— What constitutes meaningful change at the individual item level on the HFMSE
	— How meaningful change in specific motor function abilities may impact the patient’s 

ability to perform activities of daily living (ADLs), quality of life (QoL), independence, 
and psychosocial health

•	 Interview transcripts were analyzed using the constant comparative method, an iterative 
approach to aggregate and synthesize qualitative data

Figure 1. Study approach overview

• Performed using PubMed and 
Google Scholar databases

• Informed the development 
of study documents 
(eg, interview discussion guide)

• Conducted to understand clinical 
meaningfulness in SMA and of 
select outcome measures

• Developed study documents 
− Study protocol
− Interview discussion guides

• Conducted semistructured, 
in-depth interviews with providers
(PTs and neurologists)

• Data collected during the interviews 
were coded and synthesized

• Study findings were contextualized 
using information from the fTLR 

Focused targeted
literature review (fTLR)

Develop qualitative 
study materials

Data collection
and analysis

fTLR, focused targeted literature review; PT, physical therapist; SMA, spinal muscular atrophy.

 METHODS

Figure 4. PT perspectives on clinically meaningful changes reflected in HFMSE tasks

HFMSE task 14 (lying to sitting) 01
[Improving from] a 0 to a 1 is a big deal, 
like a big, big deal. Being able to get to 
sitting on your own is huge and huge for 
patients no matter how you do it. 

PT with 11-15 years in practice 

HFMSE task 10 (sitting to lying): 10
So now you’re talking about the person who can’t 
transition from a sitting position to a lying position 
and probably has a caregiver or someone who’s 
helping them perform this task. […] Now, you’re 
talking about a person who has lost the ability to 
change positions that are critical to daily life.

PT with 5-10 years in practice  

HFMSE tasks 3, 4 (hands to head): 01
They can itch their face and not have to ask their 
parent to do it. They can adjust their glasses without 
having to ask someone to do it. They can scratch their 
ear, brush the hair out of their face. I think it just gives 
them a little bit of independence. I think 
independence is key in changing between 2, 1, or 0, or 
0, 1, 2 for pretty much every item.

PT with 11-15 years in practice

HFMSE tasks 30-33 (stairs): 10
Then you're stuck wherever you are. 
[…] I think that in a safety situation, a 
fire, a flood, that would be awful in 
those scenarios.

PT with 11-15 years in practice 

HFMSE task 28 (squatting): 12
This can be a really big jump […] If they're now 
able to do a 2, they're doing really well. They're 
probably fully independent with daily life tasks.

PT with 16-20 years in practice

HFMSE task 2 (long sitting): 12
[…] I think the measure from 1 to 2 is very 
impactful. Being able to sit and hold something 
while you're—and to play, or to be able to pull 
your shirt on so your hands are free and you can 
have 2 hands to do something else with, I think 
that improves your quality of life quite a bit.

PT with 16-20 years in practice

HFMSE task 15 (4-point kneeling): 21
I think that that can have a large impact because I 
think that that is, again, for the younger kid can be if 
we go from a 2 to a 1, we may have essentially lost a 
skill…I may have lost the ability to do something 
independently…I think that that can [have] […] 
more significant impact on their quality of life and 
view of their abilities. 

PT with 5-10 years in practice 

HFMSE tasks 5-9 (rolling): 01
I think it would give them some increased 
independence. They would probably still 
need to rely on people to some degree, just 
because they can only roll to the 1 side. I 
think it would probably be a pretty big 
game changer, in that they may not have to 
be stuck or needing to quite ask for quite as 
much assistance.

PT with 11-15 years in practice

HFMSE tasks 3, 4 (hands to head): Stability
[…] Even if they can maintain, from what I hear 
from patients, that's critical, as well as just 
maintaining and not getting worse and not 
losing function, is critical.

PT with >20 years in practice

PT quotes have been edited for readability. 
HFMSE, Hammersmith Functional Motor Scale–Expanded; PT, physical therapist.

•	 PTs regarded clinically meaningful changes 
as repeatable functional improvements that 
are relevant to the patient and improve QoL 
(Figure 3)

	— When defining clinically meaningful change, 
PTs had slightly more specific criteria 
than neurologists who were interviewed 
(please see poster 109, also by Nelson and 
colleagues) 
•	 Score changes must reflect true functional 

changes, rather than random variation or 
temporary factors (eg, fatigue, time  
of day) 

	— Objective score changes alone may not fully 
capture the real-world impact or what is 
most important to patients 

•	 Many noted that any point difference or 
stability across specific HFMSE tasks can 
be meaningful, as it could enhance patient 
independence, engagement in meaningful 
activities, and QoL (Figure 4)

	— Tasks reflecting the most clinically 
meaningful changes vary according to  
age and functional level


