
Background
 � Spinal muscular atrophy (SMA) is a rare, neuromuscular condition that 

requires management from a variety of specialists, as well as equipment to 
support daily living, incurring high levels of healthcare cost and resource 
use (HCRU).1

 � Realistic estimates of HCRU are needed to inform cost-effectiveness 
modelling for health technology assessments (HTA) of therapies in this 
condition; however, previous studies have underestimated the full extent 
of HCRU by patients with SMA in the UK, due to potential issues including 
recall bias, small sample sizes and limited consideration of costs outside of 
secondary care.2

 � In order to develop robust HCRU inputs to inform an HTA submission to 
the National Institute for Health and Care Excellence (NICE; TA113863), 
the perspective of patient experts in SMA was sought in the design and 
interpretation of a modified Delphi panel aiming to gain consensus on these 
data among specialist healthcare professionals (HCPs) in the UK.

Methods
Summary of Delphi Panel Process

 � Two rounds of questionnaires were administered to 34 HCPs, including 
specialist consultants, nurses and allied health professionals actively 
managing patients with SMA in the UK (Figure 1).

 � In Round 1, participants anonymously completed a questionnaire 
soliciting estimates of quantities and frequencies of HCRU in UK patients 
with SMA according to disease severity. Categories of HCRU included 
healthcare visits, tests and procedures, and specialist equipment.

 � The level of consensus for each item was then assessed based on  
pre-defined thresholds for the spread of individual responses around the 
median.

 � In Round 2, participants were presented with the aggregate results from 
Round 1; for any items that had failed to reach consensus, they were 
asked to rate their level of agreement with the median value obtained 
using a six-point Likert scale.

Scope of Patient Engagement in the Study
 � Two patient experts (AT and PT) from the patient advocacy groups SMAUK 

and TreatSMA were invited to join the steering committee for the Delphi panel; 
AT is living with SMA, and PT is a parent and caregiver for a child with SMA.

 � The patient experts provided direct input on the Round 1 questionnaire to 
ensure relevance and validity of the HCRU items included, as well as the 
interpretability of the question wording.

 � In addition, they reviewed the results obtained in the Delphi panel to 
comment on their face validity.

Results
Impact of the Patient Perspective on Study Design

 � Input from patient experts in the questionnaire design enabled: a) 
comprehensive identification of relevant HCRU items; b) recognition of the 
need to stratify questions by SMA type and age group; and c) insight into 
complexity of care pathways beyond secondary care (Figure 2).

Impact of the Patient Perspective on Interpretation  
of Results

 � After the two Delphi rounds, consensus between the participating HCPs 
was reached on >90% of HCRU items included in the Delphi panel (data not 
shown), allowing comprehensive population of HCRU inputs in the economic 
model for submission to NICE.

 � Validation of the study results from a real-world patient perspective 
provided confirmatory support for the values obtained.

 � The patient experts’ review nonetheless revealed a potential 
underestimation by HCPs of HCRU items commissioned in the community 
care setting, e.g. through community physiotherapists, providing greater 
insight into the wider economic burden of SMA.
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Objective
To elicit realistic healthcare resource use inputs to inform a  
cost-effectiveness model for a therapy in spinal muscular atrophy 
by engaging with patient experts throughout the study design and 
interpretation.

Conclusion
Involvement of patient experts in the design of the modified Delphi panel 
enabled HCRU by patients with SMA in the UK to be comprehensively 
captured for inclusion in the cost-effectiveness model, with feedback 
from the NICE External Assessment Group noting the “rigorous” 
questionnaire design and “valuable insights into the economic impact of 
SMA” provided by the study.3

Inclusion of the patient perspective in real-world studies from start 
to finish facilitates the generation of robust evidence to inform HTA 
decision-making.

FIGURE 1

Delphi panel process

FIGURE 2

Summary of patient expert impact in the design and outcome of the Delphi panel

Abbreviations: HCP: healthcare professional; HCRU: healthcare resource use; IQR: interquartile range; NICE: National Institute for Health and Care Excellence;  
SMA: spinal muscular atrophy.
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Review of previous studies of 
HCRU in SMA and development 

of Delphi panel protocol

Delphi Panel Scoping Delphi Panel Round 1 Delphi Panel Round 2 Qualitative Validation

Scoping call with lead 
clinician and patient experts

 to discuss content and structure 
of the Delphi panel

Questionnaire development, 
reviewed by lead clinician and 

patient experts

Recruitment of 36 participants, 
including UK neuromuscular 
consultants, physiotherapists, 
clinical nurse specialists, care 
advisors and pharmacists, who:

Had managed a minimum of 20 
patients with SMA; and/or

Had 5 or more years of 
experience managing patients 
with SMA

Three questionnaires were 
developed covering paediatric 
patients with SMA type 1, 
paediatric patients with SMA 
type 2/3 and adult patients 
with SMA type 2/3

Each questionnaire 
included 45 HCRU items 
including hospitalisations, 
specialist visits, tests, 
procedures and specialist 
equipment (mobility, home, 
respiratory, feeding, other)

Each questionnaire was further 
stratified by the model health 
states (defined by respiratory 
and ambulatory function), for a 
total of up to 225 HCRU items

Round 1 questionnaire

34/36 (94%) invited 
participants completed their 
assigned questionnaire

Consensus (defined based on 
spread of responses around 
the median) was reached on 
36.4–45.6% of HCRU items 
across the three questionnaires

Analysis

28/34 (82%) participants 
completed their assigned 
questionnaire

Consensus was reached on 
74.2–87.1% of HCRU items 
across the three questionnaires

Analysis

Dissemination via SurveyMonkey 
between 1st–17th December 2023

Dissemination via SurveyMonkey 
between 5th–19th February 2024

Aggregate results from Round 
1 (median and IQR) were fed 
back to the participants

For HCRU items having failed 
to reach consensus (in all or 
certain health states), 
participants were asked to 
rate their agreement with the 
median obtained in Round 1 
using a six-point Likert scale

Consensus on agreement 
was defined as ≥70% of 
participants selecting “strongly 
agree”/”agree”

Round 2 questionnaire Clinical expert advisory 
board meeting, aiming to: 

Validate the results

Identify factors explaining why 
consensus was not reached for 
certain HCRU items

Discuss broadly 
representative values for 
items having failed to reach 
consensus, where feasible

Meeting with the two 
patient experts to contextualise 

and validate the outcomes of 
the Delphi panel and advisory 

board, as informed by their 
real-world experiences 

Key questions on frequency of 
replacement and funding sources 

for specialist equipment were 
also addressed

Population of cost-effectiveness 
model with the HCRU inputs 

derived from the Delphi panel 
and qualitative validation 

process, for submission to NICE

Expert patient involvement

Provided input on key HCRU items 
involved in treatment and daily 
management of SMA, including 
those likely to be key drivers of 

total costs

Comprehensive capture of HCRU 
items across a range of medical and 
non-medical categories, including 

healthcare visits, tests and 
procedures, and equipment

HCRU items suggested by the patient 
experts were included in each 

questionnaire, and descriptions of the 
items were drafted and reviewed by 

the patient experts for accuracy

Suggested that HCPs may not have 
full oversight of their patients’ 

management in settings such as 
community care, specialist 

equipment services and at home

As participants could decline to 
answer specific questions, the level 

of confidence in the data 
collected though the Delphi panel 

was increased

The wording in the questionnaires was 
carefully drafted to highlight possible 

sources of uncertainty and participants 
were allowed to skip questions or indicate 
if they did not feel confident in answering

Patient expert insight Implementation Impact on results

Noted that management of SMA 
differs substantially by type and 

age group even after accounting for 
planned stratification by severity of 

disease progression

Allowed generation of very granular 
inputs by age, SMA type and disease 
progression, providing better capture 
of the inherent heterogeneity in care 

within the SMA population

Three separate questionnaires 
were developed for the Paediatric 

Type 1, Paediatric Type 2/3 and 
Adult Type 2/3 populations


