Supplementary materials 2: Review of previous natural history studies and functional scales
Natural history models
Landfeldt et al (1) proposed three natural history models to illustrate economic evaluations based on hypothetical data. The first model was based on a new patient-reported outcome, the Duchenne Muscular Dystrophy Functional Ability Self-Assessment Tool (DMDSAT), which comprised 24 health states plus death. Due to the volume of health states and lack of clinical meaning assigned to each health state, the model is not included here. The second model depicted the common ‘ambulatory model’, first described in the 2010 DMD guidelines (2). This model comprised four health states: early ambulatory, late ambulatory, early non-ambulatory, and late non-ambulatory (plus death). However, no description of these states by functional ability was provided. 
A second literature review was undertaken to identify potential health state definitions from the literature. Three papers identified proposed definitions for the health states in the Landfeldt ambulatory model. Three used the Brooke score to describe upper body function (3-5), two used the Vignos scale to describe ambulatory function (3, 5), while one described ambulatory function specifically as the ability to climb stairs and walk (4). There was a consensus that patients could climb stairs (with a varying level of assistance) and walk in the early ambulatory state. Patients could no longer climb stairs in the late ambulatory state but could still walk with varying levels of assistance. A Brooke score of 1–2 (4) or 1–3 (3, 5) defined early non-ambulatory patients, indicating that a good level of weighted hand-to-mouth function was still achieved by patients. A Brooke score of greater than 2/3 defined late non-ambulatory patients, indicating that patients had poorer to no hand-to-mouth function. 
The third model described by Landfeldt et al (1) was based on ventilator use only: no ventilation, night-time ventilation, and day and night-time ventilation. 
In the Company submission to NICE for Ataluren (Translarna) (6), the manufacturer described a model that comprised five health states (plus death): ambulatory, non-ambulatory, non-ambulatory with ventilation support, non-ambulatory with scoliosis, and non-ambulatory, ventilation support and scoliosis. 
Functional scales
The Vignos scale (7) was developed to describe lower body function and the Brooke scale (8) to describe upper body function. Therefore, the whole disease can be described using a combination of these two measures. The Vignos scale includes climbing stairs, standing from a chair, walking (including the use of leg braces), standing in leg braces, wheelchair use, and being confined to bed. The Brooke scale includes full overhead reach, hand-to-mouth function (weighted and unweighted), and fine motor skills.
The adapted functional mobility scale (9), based on the scale proposed by Swinyard and Deaver (10), was used in a study investigating the relationship between bone density, mobility, and fractures in patients with DMD. The scale included: climbing stairs, rising from a chair, walking, standing, using a manual wheelchair, and self-feeding. 
Henricson et al (11) proposed a novel functional milestone scale to help demonstrate the impact of glucocorticoid therapy in DMD. The scale was based on the Timed Functional Tests (TFTs) (the ability to stand from supine, climb four stairs, and walk/run 10m), the Vignos scale, and the Brooke scale. The TFTs were in the order stated above and the Vignos scale was used to indicate the level of assistance needed to walk. A cut off of Brooke ≤4 was used to split the non-ambulatory stages.
Houwen-van Opstal et al (12) proposed categories to group patients when investigating the relationship between disease severity and health related quality of life. The reduced ambulatory scale had a single ambulant state (Vignos ≤6) and two non-ambulatory states; where Brooke ≤3 indicated good upper limb function and Brooke >3 indicated decreased upper limb function.
Schreiber-Katz et al (13) defined a scale based on self-reported outcomes for use in a cost of illness study. The extended ambulatory scale included an extra non-ambulatory state: confinement to bed. The scale included: getting up from the floor, climbing stairs, walking, (manual and electric) wheelchair use, independent standing and sitting, upper limb function, and hand function. This scale was descriptive in nature.
Otto et al (14) recorded disease stage as part of a study investigating predictors of health-related quality of life. The proposed scale also extended the ambulatory model by including a pre-symptomatic state and splitting late non-ambulatory into three states. The scale included: getting up from the floor, climbing stairs, walking, (electric and non-powered) wheelchair use, standing, sitting, hand-to-mouth function, and fine motor skills. This scale was also descriptive in nature.
Lastly, the Davis Duchenne Functional scale was proposed to describe the DMD pathway. Similar to Henricson et al (11), the early stages began with losing the ability to perform the TFTs in the predictable order (the ability to stand from supine was split by different time thresholds). Once the ability to walk was lost, the Brooke scale was used to describe upper body function. The milestones of interest were full overhead reach (Brooke 1), hand-to-mouth function (Brooke 2–4), and motor skills (Brooke 5), where a Brooke score of 6 represented no useful function of the hands.
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