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Results
• Rasch analysis: Baseline analysis showed disordered thresholds (Fig.1) 

and poor model fit. Response scales were collapsed from a 6- to 4-
point scale. Iterative analyses constructed a 22-item LivCI comprising 4 
unidimensional scales (stigma, participation, wellbeing, and device 
aesthetics and management) (Table 1), with reasonable scale-to-
sample targeting (Fig. 2). LivCI-Total was found to be multi-
dimensional, precluding calculation of a summed total score.

• Internal consistency reliability: Cronbach’s alpha values ranged from 
0.64 to 0.94. Inter-item correlation values were within the accepted 
0.3 to 0.7 range for 3/4 domains (range = 0.025 to 0.775).

• Criterion validity: Results support 6/6 (100%) of hypotheses (Table 2).
• Construct validity: Results support 15/28 (54%) of hypotheses (Table 

2), showing moderate correlation values with most comparator 
PROMs.

Introduction
The Living with Cochlear Implants (LivCI) is a new patient-reported 
outcome measure (PROM) of human factors associated with living with 
cochlear implant(s) (CI). It measures constructs of importance to 
recipients not addressed by existing CI-specific measures. Its conceptual 
framework was co-developed with CI candidates/recipients.1 Cognitive 
interviews and an expert panel confirmed content validity.2 Development 
and psychometric evaluation of the LivCI3 is described below.
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Methods
• Design: Multi-phase, cross-sectional study in Australia.
• Participants: Two samples of adult CI candidates/recipients (Study 1: n 

= 279; Study 2: n = 145).
• Data collection: Study 1: Remote, electronic completion of the 54-

item LivCI; Study 2: remote, electronic completion of the 22-item 
Rasch-constructed LivCI and 6 comparator PROMs 

• Data analysis: Rasch analysis for item reduction, assessment of 
response categories, and scale construction (Study 1). Classical test 
theory approaches evaluated internal consistency, construct and 
criterion validity (Study 2).

Conclusions
• The LivCI is formed of four standalone, unidimensional scales measuring 

human factors associated with CI: stigma, participation, wellbeing, and 
device aesthetics and management. 

• It is one of the few CI-specific PROMs developed according to COSMIN 
principles.4 Further validation to establish norms, test-retest reliability 
and responsiveness to change is required.

• The LivCI is suitable for use as a research tool and with individual 
patients. It measures constructs of importance to recipients not 
addressed by existing CI-specific measures.

• Contact livci@cochlear.com to access the LivCI free-of-charge.

Enquiries: melanie.ferguson@curtin.edu.au

Fig 2. Person-item threshold map for the Psychosocial and Wellbeing scale

Table 2: Criterion and construct validity assessment showing a priori hypotheses and 
results (Pearson correlation coefficient values, green = results support hypothesis). 
Bright yellow cells indicate domains of comparator PROMs hypothesised to be similar 
conceptually to LivCI domains (criterion validity). 

Table 1: Rasch analysis for the final 22-item LivCI scales

Fig.1. Disordered and collapsed rating categories for Item 33 “Like device appearance”
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