
Table 1. Patient Demographic Characteristics

Table 2. Most Frequently Participant-reported 
Impacts on Physical Functioning

Characteristic
Concept  

Elicitation Phase  
N=24

Cognitive  
Interview Phase 

N=10

Demographic

Age (years) [Mean (SD)] 29.5 (11.0) 31.1 (12.0)

Male [n (%)] 10 (41.7%) 5 (50.0%)

Hispanic or Latino [n(%)] 3 (12.5%) 1 (10.0%)

White [n(%)] 24 (100%) 10 (100%)

Employment status, n (%)

Emplyment, full-time or part-time 11 (45.8%) 3 (30.0%)

Homemaker 1 (4.2%) -

Student 5 (20.8%) 4 (40.0%)

Unemployed 1 (4.2%) 1 (10.0%)

Retired 1 (4.2%) 4 (40.0%)

Disabled 5 (20.8%) -

Overall health, n (%)

Excellent 6 (25.0%) 2 (20.0%)

Very good 9 (37.5%) 2 (20.0%)

Good 5 (20.8%) 3 (30.0%)

Fair 4 (16.7%) 2 (20.0%)

Poor - 1 (10.0%)

Severity of FOP, n (%)

Very Mild 1 (4.2%) -

Mild 5 (20.8%) 4 (40.0%)

Moderate 7 (29.2%) 3 (30.0%)

Severe 8 (33.3%) 1 (10.0%)

Very Severe 3 (12.5%) 2 (20.0%)

1 Responses are not mutually exclusive; 2 SD = standard deviation

Characteristic Concept Elicitation Phase  
N=21

Impact on mobility 19 (90.5%)

Impact on looking after yourself 19 (90.5%)

Impact on ability to sleep 18 (85.7%)

Impact on household chores 18 (85.7%)

Impact on ability to eat 17 (81.0%)

Impact on school or work 17 (81.0%)

Impact on ability to sit and move into different positions 14 (66.7%)

Impact on avoiding specific activities/planning activities 14 (66.7%)

Impact on energy level 12 (57.1%)

Impact on spending time with friends 12 (57.1%)

Impact on recreational activities/hobbies 12 (57.1%)

Impact on relationships with people in your life 11 (52.4%)

Impact on spending time with family 9 (42.8%)

Impact on looking after others 7 (33.3%)

Impact on overall health or feeling healthy 5 (23.8%)

Table 3. Sample FOP-PFQ Items

Figure 1. Overview of Methods

Literature Review
A brief review of the literature was conducted to identify the  

most relevant concepts and existing instruments that would be  
most appropriate in this condition.

Concept Elicitation: Qualitative Work with FOP Patients
One-on-one interviews were conducted with 21 FOP study  

participants to identify important concepts from patients about  
their condition, and the impact on physical functional status and  

activities of daily living (ADL) in their everyday life.

Analysis of Concept Elicitation Interviews
 Transcripts from audio-recordings were analyzed using ATLAS.ti using a 
coding dictionary. Participant statements were categorized according to 

concepts and themes; saturation of concepts was explored. 

Item Identification
Identification of the most appropriate items, to reflect the most proximal and 

common activities, drawn from the established PROMIS PF item bank.

A discussion guide was developed for concept elicitation interviews.

Clinician Input
Draft items were reviewed by an internal Clementia team and  

external clinical experts in the field of FOP.

Cognitive Interviews
One-on-one cognitive interviews were conducted with 10 FOP  

study participants to evaluate the comprehensiveness,  
relevance, and understandability (or content validity) of the  

newly drafted FOP-PFQ measure.

Revisions were made to the draft measure based on  
clinician input prior to content validity testing.

Analysis of Cognitive Interviews
Transcripts from the interview audio-recordings were analyzed using  
ATLAS.ti. Results were reviewed, and an Item Tracking Matrix was  

developed to document changes to the measure.
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RESULTS

Objective: Fibrodysplasia Ossificans Progressiva (FOP) 
is a rare and disabling genetic condition of progressive 
extraskeletal bone formation. Physical functioning declines 
as FOP progresses. The objective was to develop a 
measure of physical function (PF) in adults with FOP. 
Methods: We reviewed the Patient Reported Outcomes 
Measurement Information System (PROMIS) PF item bank 
for relevant items for FOP, and 44 PF items were identified.  
We then conducted concept elicitation interviews with 21 
patients diagnosed with FOP (with varying levels of disease 
severity) who attended the International FOP Association 
patient meeting in Orlando, Florida, in November 2013. 
The selected PF items were administered after the concept 
elicitation interviews. Interview data were analyzed to identify 
categories of physical functioning that were impacted by 
FOP. Based on the concept elicitation findings and PF item 
data, 26 items were initially selected for the new measure. 
Clinical experts in FOP reviewed the proposed set of items. 
Five (5) additional items were incorporated into the draft 
measure, and cognitive interviews were conducted with 
10 patients, and revisions were made to the final FOP-PF 
Questionnaire (FOP-PFQ; 28 items).
Results: For the concept elicitation interviews, mean age 
was 30 years (range 16–54 years) and 58% were female. 
For the cognitive interviews, mean age was 31 years (range 
16–57 years) and 50% were female. Concept elicitation 
interviews demonstrated substantial impacts of FOP on 
mobility, upper extremity function, and related activities. The 
findings from the concept elicitation interviews, PROMIS PF 
item descriptive data, and discussion with clinical experts 
resulted in 31 relevant items which were included in the 
draft FOP-PFQ. Based on the cognitive interviews, the 
majority of patients understood the instructions, questions, 
and response scales; three items were deleted due to 
redundancy or item removal from the original PROMIS item 
bank.
Conclusions: This qualitative research supports the content 
validity of the FOP-PFQ and illustrates the application 
of PROMIS item banks for efficient new instrument 
development in an ultra-rare and disabling genetic disease.

 � Items were identified from the PROMIS PF item bank, 
which was determined to be relevant and applicable to the 
FOP patient population (based on the concept elicitation 
phase), to evaluate the physical impairments that 
participants reported experiencing.

 � Basing the FOP-PFQ item content on the PROMIS 
mobility and upper extremity item bank provides an 
efficient approach to instrument development. 

 � The cognitive interviews demonstrated that, for the 
majority of participants, the FOP-PFQ was relevant and 
well-understood. 

 � The instructions, item content, response scales, and 
recall period were found to be comprehensive, clear, and 
relevant by most of the study participants.

 � Several modifications were made to increase clarity of 
instructions and accuracy of responses, resulting in the 
final 28-item FOP-PFQ.

 � Results support the content validity of the FOP-PFQ, 
which is recommended for subsequent application 
in a clinical trial setting and further assessment in 
psychometric qualities.

 � The FOP-PFQ is currently being utilized in a clinical trial of 
a potential therapeutic in FOP (NCT02190747) as well as 
a Natural History Study of FOP (NCT02322255).

 � To identify relevant  items and evaluate content validity 
of a condition-specific PRO measure, the Fibrodysplasia 
Ossificans Progressiva-Physical Function Questionnaire 
(FOP-PFQ), to evaluate physical functioning in patients 
with FOP.

Description of Sample 
 � Twenty-one (21) participants took part in concept 
elicitation interviews at the International FOP Association 
(IFOPA) 25th Anniversary and FOP Family Gathering 
in Orlando, FL, held in November 2013 (Table 1). An 
additional 3 participants completed background forms, 
therefore demographic characteristics were obtained 
and are included here for descriptive purposes; these 
3 participants were not interviewed due to meeting 
recruitment goals and reaching saturation of concepts 
already in the initial interviews. The mean age of 
participants from the cognitive interview phase was 30 
years (range 16–54 years) and 58% were female.

 � An additional 10 participants took part in one-on-one 
telephone cognitive interviews to assess the content 
validity of the draft FOP-PFQ measure in March–April 
2014 (Table 1); the mean age was 31 years (range 16–57 
years) and 50% were female.

Concept Elicitation Discussions
 � The concept elicitation phase allowed for the 
understanding of key physical impacts and experiences 
among patients with a diagnosis of FOP, the most 
prominent of which were related to daily activities such as 
self-care, walking and ability to move and reach, ability to 
eat, and ability to carry out common household chores.

Item Identification
 � The PROMIS PF item bank provides an excellent source 
of pre-tested potential items on mobility and upper 
extremity functioning with known psychometric qualities.5 

 � Based on the concept elicitation interviews, PF item 
data, and FOP clinical expert feedback on relevance and 
importance of the items, the draft set of 44 PROMIS PF 
items was modified to include the 31 most relevant items 
for FOP patients to assess functional impairment with 
upper extremities and mobility. 

 � Sample items identified from the PROMIS PF item bank 
for inclusion into the new FOP-PFQ measure are listed in 
Table 3.

 � Responses are chosen from a 5-point scale ranging from 
“without any difficulty” (score of 5) to “unable to do” (score 
of 1).

Cognitive Interviews
 � The cognitive interviews demonstrated that, for the 
majority of participants, the FOP-PFQ was relevant and 
well-understood. 

 � The instructions, item content, response scales, and 
recall period were found to be comprehensive, clear, and 
relevant by most of the study participants.

 � Several modifications were recommended to increase 
clarity of the instructions and accuracy of responses, as 
well as align to the current PROMIS item bank.

 � The final FOP-PFQ contains 28 items covering mobility, 
upper extremity function, and transferring between various 
positions (e.g., lying in bed to standing).

 � All research activities undertaken in this study were 
consistent with the United States (US) Food and Drug 
Administration's (FDA’s) current thinking on optimal PRO 
instrument development and validation, as described in the 
FDA Guidance for Industry on Patient Reported Outcome 
Measures.4 

 � This study was approved by an Institutional Review Board 
(IRB) and was conducted in the US in a sample of patients 
with FOP.

 � The methods used are described in Figure 1.

 � Fibrodysplasia Ossificans Progressiva (FOP) is a rare 
and progressive genetic condition involving uncontrolled 
extraskeletal bone formation.1 

 � There are 800 people currently diagnosed with FOP 
worldwide, and there are estimated to be as many as 
3,300–4,000 affected persons worldwide based upon point 
prevalence data of ~1:2,000,000.2

 � This condition is associated with symptoms typically 
starting around 2–4 years of age, with immobility by  
mid-twenties and a shortened life expectancy of 
approximately 56 years old.3 

 � By 15 years of age, most patients have multiple joints 
locked-up including the neck, spine, shoulder, and hip1, 
and there is an increased incidence of falls. 

 � There is currently no condition-specific patient-reported 
outcome (PRO) measure to evaluate physical functioning 
in patients with FOP to evaluate potentially effective 
treatments in clinical trials. 

 � Rare conditions, such as FOP, are more challenging to 
assess due to the small number of diagnosed patients.

 � Potential items were identified from the Patient Reported 
Outcomes Measurement Information System (PROMIS) 
Physical Function (PF) item bank. 

 � PROMIS is a system of highly reliable, precise measures 
of patient-reported health status for physical, mental, and 
social well-being, and was determined to be relevant and 
applicable to this patient population, to evaluate the many 
physical impacts that participants reported experiencing.

Clementia Pharmaceuticals, Inc. was involved in the design, collection, analysis, interpretation of data, and decision to present these results. The study was sponsored by Clementia Pharmaceuticals, Inc. Drs. Kaplan and Pignolo were involved in the study design and in the analysis and interpretation of 
data. All authors approved the final text and content of the poster. The International FOP Association was instrumental in coordinating the patient interviews and supporting this questionnaire development.

1. Cohen RB, Hahn GV, Tabas JA, Peeper J, Levitz CL, Sando A, Sando N, Zasloff M, Kaplan FS. The natural history of heterotopic ossification in patients who have fibrodysplasia ossificans progressiva. A study of forty-four patients. J Bone Joint Surg Am. 1993;75(2):215-219.
2. Kaplan FS, LeMerrer M, Glaser DL, Pignolo RJ, Goldsby RE, Kitterman JA, Groppe J, Shore EM. Fibrodysplasia ossificans progressiva. Best Pract Res Clin Rheumatol. 2008;22:191-205.
3. Kaplan FS, Zasloff MA, Kitterman JA, Shore EM, Hong CC, Rocke DM. Early mortality and cardiorespiratory failure in patients with fibrodysplasia ossificans progressiva. J Bone Joint Surg Am. 2010;92:686-691.
4. Food and Drug Administration. Guidance for industry on patient-reported outcome measures: use in medical product development to support labeling claims. Fed Reg. 2009;74(235):65132-65133.
5. Hays RD, Spritzer KL, Amtmann D, Lai JS, Dewitt EM, Rothrock N, Dewalt DA, Riley WT, Fries JF, Krishnan E. Upper-extremity and mobility subdomains from the Patient-Reported Outcomes Measurement Information System (PROMIS) adult physical functioning item bank. Arch Phys Med Rehabil. 

2013 Nov;94(11):2291-2296.

Are you able to put on a shirt or blouse?

Are you able to cut your food using eating utensils?

Are you able to wash and dry your body?

Are you able to get in and out of bed?

Are you able to go for a walk of at least 15 minutes?

 � Key concepts were confirmed by participants in 
subsequent discussions, and no new emerging concepts 
were mentioned, thus saturation of concepts was 
demonstrated for these concepts. 

 � A saturation grid depicting the impact of FOP on physical 
functioning was developed, the frequency counts of which 
are shown in Table 2.


