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Methods

• X-linked hypophosphatemia (XLH) is a rare genetic disorder causing 
phosphorus wasting and leads to poor bone mineralization, resulting 
rickets and skeletal, muscular, and dental manifestation throughout the 
life1,2,3.

• In the process of developing a conceptual framework for patient-reported 
outcomes (PROs), it is recommended to apply various literature, expert, 
and patient perspectives to derive a more appropriate conceptual model, 
but patient participation in research is very limited4,5,6. proper alternat

• Objective: This study aims to develop a comprehensive and clinically 
meaningful conceptual framework for patient-reported outcome 
measures (PROMs) in X-linked hypophosphatemia (XLH) through 
triangulation method. 
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Figure 2. Conceptual framework for a HRQoL PROM for patient with XLH: 
(a) Adult, (b) Children and Adolescent

• The study shed light on understanding conceptual framework  of 
PRO and disease burden of XLH and highlights the importance of 
lifecycle considerations in assessing their quality of life. 

• These findings have potential implications for other lifelong 
inherited diseases and chronic conditions, underscoring the need 
for tailored approaches in patient-centered healthcare assessment 
and management.

Conclusions

Limitation
• Due to the rare nature of the condition, our study had a limited 

number of patients, particularly adolescents and male. 

Qualitative analysis
• Informed framework analysis was performed based on the systematic 

literature review using MAXQDA Analytics Pro 2022 (BERBI GmbH 
Berlin) and Microsoft Excel (Microsoft Corporation).

Key
takeaway

The triangulation approach enabled us to develop a conceptual framework of HRQoL in XLH, despite the limited 
literature and patient numbers, and it uncovered the differences in the factors that constitute the conceptual 
framework of patient-reported quality of life outcomes between adults and children/adolescent.  

(a)

(b)

Main
Theme Subtheme Descriptive statistics I-CVI Consensus Convergenc

eMean SD Q1 Q3

Symptom

Musculoskeletal symptoms 5.00 0.00 5.00 5.00 1.00 1.00 0.00
Pain 4.80 0.45 5.00 5.00 1.00 1.00 0.00

Dental symptoms 4.80 0.45 5.00 5.00 1.00 1.00 0.00
Fatigue 4.40 0.55 4.00 5.00 1.00 0.75 0.50
Sensory 4.00 0.71 4.00 4.50 0.60 0.88 0.25

Physical function
Activity of daily living 4.20 0.84 4.00 5.00 0.60 0.75 0.50

Physical ability 4.40 0.55 4.00 5.00 1.00 0.75 0.50
Sleep 4.40 0.55 4.00 5.00 1.00 0.75 0.50

Social function

Personal and social relationships 4.40 0.55 4.00 5.00 1.00 0.75 0.50
Travel/social activities 4.20 0.84 4.00 5.00 0.60 0.75 0.50

Self-esteem 4.40 0.55 4.00 5.00 1.00 0.75 0.50
Work/school participation 4.40 0.55 4.00 5.00 1.00 0.75 0.50

Understanding & communicating 4.20 0.84 4.00 5.00 0.60 0.75 0.50

Emotional burden

Depression 4.20 0.84 4.00 5.00 0.60 0.75 0.50
Anxiety 4.20 0.84 4.00 5.00 0.60 0.75 0.50

Fear 4.00 0.71 4.00 4.50 0.60 0.88 0.25
Stressfulness 4.40 0.55 4.00 5.00 1.00 0.75 0.50
Frustration 4.40 0.55 4.00 5.00 1.00 0.75 0.50

Thought of death 3.80 0.45 4.00 4.00 0.60 1.00 0.00

Treatment burden

Financial burden 4.20 0.45 4.00 4.50 1.00 0.88 0.25
Productivity loss 4.20 0.45 4.00 4.50 1.00 0.88 0.25

Satisfaction of treatment 4.60 0.55 4.00 5.00 1.00 0.80 0.50
AE/Complications 4.60 0.55 4.00 5.00 1.00 0.80 0.50

Care utilization 4.60 0.89 5.00 5.00 1.00 1.00 0.00
Care experience 4.00 0.71 4.00 4.50 1.00 0.88 0.25

Family burden Pregnancy and childbirth 5.00 0.89 5.00 5.00 0.60 1.00 0.00
Sorry for the family 5.00 0.89 5.00 5.00 0.60 1.00 0.00

Development
Growth & development 4.80 0.45 5.00 5.00 1.00 1.00 0.00

Puberty disorder 2.80 1.10 2.00 4.00 -0.20 0.00 1.00
Limitation/loss of dream/plan 4.00 0.71 4.00 4.50 0.60 0.88 0.25

Peer abuse Bullied or teased 4.20 0.84 4.00 5.00 0.60 0.75 0.50
Exposure to school violence 4.20 0.45 4.00 4.50 1.00 0.88 0.25

Pediatric or 
adolescent specific 
treatment burden

Adherence to treatment 4.60 0.55 4.00 5.00 1.00 0.80 0.50
Interruption of education 4.20 0.45 4.00 4.50 1.00 0.88 0.25

Hardship with surgery
4.40 0.55 4.00 5.00 1.00 0.75 0.50

Care-giver's daily life 
impact

Social life disruption 4.40 0.55 4.00 5.00 1.00 0.75 0.50
Care of self 4.20 0.84 4.00 5.00 0.60 0.75 0.50

Change of plan 4.20 0.84 4.00 5.00 0.60 0.75 0.50
Care-giver's 

emotional burden

Guilty 4.40 0.89 4.00 5.00 0.60 0.80 0.50
Frustration 4.20 0.45 4.00 4.50 1.00 0.88 0.25

Stressfulness 4.00 0.00 4.00 4.00 1.00 1.00 0.00
Care-giver's Conflict 

with family
Patient parenting 4.00 0.71 4.00 4.50 0.60 0.88 0.25

Healthy sibling parenting 4.00 0.71 4.00 4.50 0.60 0.88 0.25

Results

No Participants Sex Age
Age at 

diagnosis
(year)

Procedure
/surgery 

experience

P-1 Patient Female 38 4

P-2 Patient Female 46 6 ○

P-3 Patient Female 32 2 ○

P-4 Patient Female 26 1.5 ○

P-5 Caregiver Male 5 1.6 ○

P-6 Caregiver Male 9 0.9 ○

P-7 Caregiver Female 9 3

P-8 Caregiver Male 8 1.7

P-9 Caregiver Female 7 1.5

P-10 Caregiver Male 14 5 ○

P-11 Caregiver Female 3 1.7

• Based on the SR results, we extract 22 main 
themes and 127 sub-themes. These themes 
were compared with previously developed .

• A total of 11 participants, XLH patients (n=4) 
an caregivers of pediatric patients (n=7) 
were interviewed. 

• 5 Out of 7 specialists with experience of 
treatment of XLH patients were participated 
2 round modified Delphi survey.

• We identified the differentiated HRQoL 
conceptual frameworks for adult and 
children: 6 main and 19 sub domains for 
adult, and 11 main and 32 sub domains for 
children (Figure 2).

Table 1. Baseline 
characteristics of participants 
of in-depth interview

Figure 1. PRISMA Table 2. Main and sub themes 
extracted from SR
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