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Figure 2. Major impacts on children’s school participation among 
school-aged children

Restricted to parents of children aged 5 to <12 years (n=25).
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Figure 3. Major impacts on children’s emotional well-being
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Figure 4. Major impacts on children’s social well-being
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BACKGROUND

OBJECTIVE

METHODS

RESULTS

 • The clinical complications and medical impacts of achondroplasia   
  (ACH) in children and adults are well studied1,2

 • Frequent complications of ACH in childhood include recurrent ear 
  infections (otitis media), sleep apnea, hearing loss, teeth crowding/
  misalignment, and speech delay or articulation problems, while   
  frequent complications in adulthood include chronic back and leg   
  pain, spinal stenosis, sleep apnea, and obesity2,3

 • Research has also shown that infants and young children with 
  ACH experience delays in some developmental milestones, 
  including gross motor, fine motor, communication, and feeding   
  milestones4,5

 • Less is known about the broader impacts of ACH on children’s   
  lives, including impacts on functioning and daily life, emotional    
  well-being, and social well-being

RESULTS

Parent Participant Sample Description

Participant sample characteristics are shown in Table 1.  
 • Average age of parents was 41.5 years (SD, 6.6; range, 32-68)  
 • Thirty-one parents were mothers (86.1%), and 5 parents were    
   fathers (13.9%)  
 • Most participants were married (80.6%, n=29), 8.3% were partnered  
   (n=3), 5.6% were divorced (n=2), and 5.6% were single (n=2) 
 • Seven parents (19.4%), all residing in the US, also had a diagnosis  
   of ACH

RESULTS

CONCLUSIONS

The qualitative research study design was based on an adapted    
grounded theory approach and followed FDA guidelines for the 
development of patient-reported outcome measures (PROs).

Based on a literature review and clinical expert interviews, a     
semi-structured interview guide was developed to elicit parents’ 
experiences related to ACH.  

Concept elicitation sample inclusion criteria:
 • an adult aged 18 years or older
 • able to read, write, and speak English (in the United States [US])   
  or Spanish (in Spain)
 • parent of a child (<18 years of age) diagnosed with ACH; and
 • actively involved in the child’s care

Concept elicitation sample exclusion criteria:
 • A cognitive impairment or other medical condition, including    
  psychiatric conditions, that would affect a participant’s ability    
  to take part in a telephone interview or focus group

It should be noted that this study was part of a larger study of 
parents of children with ACH <18 years of age, and this study 
focused only on parent participants with children aged 2 to <12 years.    

Individual telephone interviews and 1 parent focus group were    
conducted in the US and Spain with 36 parents of  children aged 2 to 
<12 years with ACH.  

Interview and focus group transcripts were analyzed for content    
and coded by themes using a qualitative analysis software program.

The qualitative analysis report was used to develop a preliminary    
theoretical model of pediatric ACH, including signs/symptoms, 
impacts, and modifiers, and to inform the content and structure of   
the ACEM – Impact measure.

Only impacts identified as major would be included in the measure.

Criteria for Identifying Major Impacts
 • Endorsement of at least 30% of parent participants in at least 2   
   of the 3 child age groups analyzed; or an endorsement of 25%   
   to 29% of parent participants in at least 2 of the 3 age      
   groups if conceptually important  
   – Endorsement percentages were considered across differing   
    age groups to ensure relevance to children of different ages
 • Would be responsive to treatment
 • Considered bothersome, limiting, or difficult
 • Impacts must be proximal (rather than distal)

Once the ACEM – Impact measure was developed, cognitive debriefing  
interviews were conducted with an additional 16 parents in the US   
to ensure that measure items were relevant and appropriate, and    
that instructions and items were easy to understand and complete. 

The purpose of the study was to investigate the impacts of ACH on 
children’s daily lives to support the development of the Achondroplasia 
Child Experience Measure – Impact (ACEM – Impact), which assesses 
the impacts of ACH on the functioning and well-being of children 
aged 2 to <12 years.

Development of a Measure for the Impacts of Pediatric 
Achondroplasia on Children’s Daily Functioning and Well-being

Demographic/Health Characteristics for Children of Parent 
Participants

Demographic/health characteristics for the children of parent 
participants are shown in Table 2.
 • 30.6% of parent participants (n=11) had children aged 2 to <5    
  years with achondroplasia, 36.1% of parents (n=13) had children   
  aged 5 to <9 years, and 33.3% of parents (n=12) had children    
  aged 9 to <12 years  
 • Nineteen children (52.8%) were female and 17 (47.2%) were male  
 • Twelve parents (33.3%) reported child’s health status as “excellent,”  
  14 (38.9%) reported as “very good,” 7 (19.4%) parents reported   
  as “good,” and 3 parents (8.3%) reported as “fair”

The qualitative analysis and the development of a preliminary theoretical 
model identified four conceptual domains for the impacts of ACH, as 
well as major impacts in each domain:
 • Functioning and daily life, including school participation: 
  – 13 major impacts (Figures 1 & 2)
 • Emotional well-being:  
  – 6 major impacts (Figure 3)
 • Social well-being:  
  – 7 major impacts (Figure 4)
 • Need for assistance/adaptive devices:  
  – 5 major impacts (Figure 5)

 • The study provides evidence to support the content validity for   
  the validation-ready ACEM – Impact parent ObsRO measure to   
  assess the impacts of ACH on daily functioning and emotional    
  and social well-being in children aged 2 to <12 years

 • A future psychometric validation study of the ACEM – Impact is   
  needed to further assess measure validity and reliability  

 • As new treatments for pediatric ACH are being developed, it is   
  critical for clinicians to understand and assess the impacts of    
  ACH on children’s general functioning and well-being that may be   
  improved with treatment 

Table 1. Parent participant demographic characteristics

Table 2. Demographic/health characteristics of children of parent participants 
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Preliminary theoretical model for Symptoms, Signs, and Impacts of achondroplasia (children ages 2 <12 years)

Symptoms

Signs 
(Characteristics of Condition)

• Joint issues   
 (loose joints   
 in hips or   
 knees)
• Disproportionality 
 (short arms   
 and legs)
• Short fingers/
 trident shaped  
 hands
• Short stature   
 (height)
• Curvature of   
 the spine
• Bowing of   
 legs
• Large head   
 size
• Teeth 
 problems 
 (eg,crowding,
 misalignment)

• Slowed 
 growth
• Long    
 torso/hips
• Flattening 
 of the
 face/nose
• Elbow 
 stiffness/
 limited arm   
 extension
• Low muscle   
 tone

• Ear problems   
 (eg, infections,  
 fluid in ears)
• Pain (eg, in   
 back, legs,   
 joints)  
• Hearing    
 problems   
 (eg, temporary  
 loss, decline)
• Low stamina   
 (tiring easily)
• Sleep apnea
• Balance    
 issues
• Speech    
 issues (eg,   
 delayed,    
 difficulty   
 with words)
• Trouble    
 breathing   
 (not including   
 sleep apnea)

• Sweating/hot
• Sinus issues   
 (eg, congestion)
• Other sleep 
 problems   
 (excluding   
 sleep apnea)
• Overweight/
 obesity
• Spinal issues
• Numbness/
 tingling/   
 neurological   
 issues

Functioning

Emotional Well-being

• Limited physical  
 activity
• Difficulty walking  
 long distances
• Difficulty running
• Difficulty climbing  
 stairs/steps
• Difficulty reaching  
 objects/high   
 places
• Problems toileting  
 themselves
• Problems 
 bathing/showering,  
 washing, brushing/
 combing hair
• Difficulty   
 performing tasks  
 that require fine  
 motor skills
• Problems with  
 dressing/undressing

• Difficulty sitting  
 for long periods
• Missed any   
 school due to  
 condition
• Limit or modify  
 participation in  
 physical education  
 (gym class)
• Difficulty 
 participating in  
 class/school work
• Ability to travel  
 (not included in  
 measure due to  
 recall period)

• Communication  
 difficulties
• Limited 
 independence
• Difficulty hiking/ 
 climbing
• Problems 
 opening/closing  
 doors
• Limited mobility/
 getting around
• Problems eating/ 
 feeding
• Difficulty lifting/ 
 carrying objects
• Problems with  
 participation in  
 school activities/ 
 field trips
• Difficulty getting  
 from place to   
 place at school

• Feel different   
 from others
• Frustrated
• Angry
• Sad
• Worried
• Embarrassed
• General upset
• Feel alone/left  
 out

• Confidence/  
 self-esteem   
 issues
• Anxious/nervous
• Bother/discomfort
• Feel things are  
 difficult
• Happy/proud

• Feel stress/
 overwhelmed
• Dislike/hate 
 (others teasing)
• Feel bad/hurt
• Feel limited/
 defeated
• Difficulty   
 accepting   
 condition
• Special treatment/
 excuse
• UniquenessSocial Well-being

• Difficulty 
 participating in  
 social activities
• Issues with   
 keeping up   
 physically with  
 other children  
 their age
• Difficulty 
 participating in  
 sports or 
 physical play 
• Teasing/bullying

• Negative 
 attention in   
 public (eg, 
 staring,    
 pointing)
• Treated as   
 younger than   
 they are
• Stigmatized by  
 others
  
  

• Unwanted   
 touching/lifting
• Peers treat   
 differently   
 (eg, protecting  
 child)
• General social  
 issues (eg,   
 “fitting in”)
• Positive impact  
 on friendships
• Difficulty   
 making friends

Need for Assistance/Adaptive Devices
• Need assistance  
 from others/use  
 adaptative devices  
 outside of school
• Need assistance  
 from others/use  
 adaptative devices  
 at school

• Need other   
 accommodations/
 adaptations at  
 school (eg, more  
 time)

POTENTIAL MODIFIERS

• Child’s age
• Gender
• Parent/sibling   
 achondroplasia   
 status  
• Socio-economic   
 status
• Country
• Insurance coverage
• Healthcare system/
 structure   
 accessibility

• HCP understanding/
 knowledge    
 about achondroplasia
• Severity of 
 achondroplasia
• Treatment history
• Surgical interventions 
• Number and/or   
 severity of    
 co-morbidities
• Degree of social   
 support

• Degree of family   
 support
• Coping strategies
• Level of social   
 acceptance
• Degree of 
 accessibility in   
 environment for   
 people with    
 achondroplasia

• School level of   
 support/
 accommodations   
 provided
• Parent’s access to  
 resources/
 education about   
 condition
• Use of adaptative   
 devices

Functioning
• Long-term   
 impact    
 on mobility
• Need for 
 wheelchairs/
 scooters
• Decreased   
 work    
 performance/
 inability to   
 work
• Future physical  
 limitations

Emotional 
Well-being
• Increased   
 mental    
 health problems 
• Psychological  
 distress

Social 
Well-being
• Increased   
 likelihood   
 of isolation

Physical 
Health
• Long-term   
 impact on   
 physical health  
 (back problems)
• Chronic pain,   
 spinal stenosis,  
 obesity,
 increased risk 
 of mortality

Economic
• Reduced 
 financial    
 status
• Decreased 
 occupational   
 level
• Healthcare   
 resource use

Family
• Family stress/
 divorce

Figure 1. Major impacts on children’s functioning and daily life
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Figure 5. Major impacts: need for assistance/adaptive devices
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The newly developed ACEM – Impact measure included 31 items in 4 
conceptual domains.  
 • The ACEM – Impact was designed as an observer-reported 
  outcome (ObsRO) measure to be completed by parents of 
  children aged 2 to <12 years with ACH
 • Based on the cognitive debriefing interviews, minor edits to the 
  measure were made to improve understanding and readability
The ACEM – Impact is a validation-ready parent ObsRO designed to 
assess the impacts of ACH on the functioning and well-being of 
children aged 2 to <12 years with ACH.
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Spain
(n=11)

US
(n=25)

Total
(N=36)

Age, mean(SD)

Relationship to child, n(%)

Marital status, n(%)

Education, n(%)

(range)

mother
father

single
married
partnered
divorced

less than high school
high school or equivalent
college degree
post-graduate school

40.4(3.1)
(35-43)

8(72.7)
3(27.3)

2(18.2)
6(54.5)
3(27.3)

0 2(8.0) 2(5.6)

2(18.2)
4(36.4)
5(45.5)

0
Work status, n(%)

full-time
part-time
student
retired

6(54.5)

Parent has ACH
n(%) yes 0

3(27.3)
0
0

not working (other) 2(18.2)

23(92.0)
2(8.0)

0
23(92.0)

0

1(4.0)
2(8.0)

12(48.0)
10(40.0)

10(40.0)

7(28.0)

3(12.0)
2(8.0)
1(4.0)
9(36.0)

31(86.1)
5(13.9)

2(5.6)
29(80.6)

3(8.3)

3(8.3)
6(16.7)

17(47.2)
10(27.8)

16(44.4)

7(19.4)

6(16.7)
2(5.6)
1(2.8)

11(30.6)

42.0(7.6)
(32-68)

41.5(6.6)
(32-68)

Percentages may not add to 100 due to rounding. ACH = achondroplasia; SD = standard deviation.

Spain
(n=11)

US
(n=25)

Total
(N=36)

Child age, n(%)

Child gender, n(%)

Health status (parent-reported), n(%)

2 to <5 years
5 to <9 years
9 to <12 years

female
male

excellent
very good
good
fair

5(45.5)
4(36.4)
2(18.2)

7(63.6)
4(36.4)

3(27.3)
3(27.3)
3(27.3)
2(18.2)

Age/time diagnosed with ACH, n(%)
in utero
at birth
<2 months of age
2-6 months of age

9(81.8)
1(9.1)
1(9.1)

0
unknown (adopted) 0

9(36.0)
10(40.0)

12(48.0)
13(52.0)

9(36.0)
11(44.0)
4(16.0)
1(4.0)

12(48.0)
4(16.0)
2(8.0)
5(20.0)
2(8.0)

13(36.1)
12(33.3)

19(52.8)
17(47.2)

12(33.3)
14(38.9)
7(19.4)
3(8.3)

21(58.3)
5(13.9)
3(8.3)
5(13.9)
2(5.6)

6(24.0) 11(30.6)

Percentages may not add to 100 due to rounding. ACH = achondroplasia; SD = standard deviation.
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