
AIMS: DEMQOL (28 items) and DEMQOL-Proxy (31 items) were

developed to measure HRQL in people with dementia using psy-

chometric methods based on classical test theory (CTT) (Smith et al.

2005, 2007). Both instruments are widely used in research and are

currently being considered for routine use by the Department of

Health (England). Given the limitations of CTT, we aimed to develop

improved scoring algorithms for both DEMQOL and DEMQOL-

Proxy based on Rasch Measurement Theory (RMT) and identify other

areas in which the instruments could be improved. METHODS: In a

sample of 498 patients and family carers we used RMT to investigate

for both instruments: adequacy of scale to sample targeting, how well

the items work together as a measuring instrument (response

thresholds, pattern of item locations, item fit, item dependency, DIF

by age, gender, severity or relationship) and how well the instrument

measures the people in the sample (person separation index (PSI) and

person fit). Subsequent analysis attempted to resolve any anomalies

and to derive Rasch based scores which were compared with the raw,

summed total scores from the original CTT analysis. RESULTS:

Initial analyses indicated that targeting was better for DEMQOL-

Proxy than for DEMQOL, 5 DEMQOL and 11 DEMQOL-Proxy

items had response options that were not working as intended, 2

DEMQOL and 3 DEMQOL-Proxy items mis-fitted (fit residual[ 2.5;

Chi square and/or F-probabilities \0.01; ICC suggesting misfit), 1

DEMQOL and 5 DEMQOL-Proxy item pairs (mainly positive emo-

tions) had item dependency (r[ 0.4) and 5 DEMQOL-Proxy items

showed DIF (4 for severity, 1 for relationship). In a post hoc analysis

to explore ways forward, we resolved these anomalies for both

DEMQOL and DEMQOL-Proxy by dichotomising response options,

removing the positive emotion items and 1 additional item. PSI was

0.72 (DEMQOL) and 0.76 (DEMQOL-Proxy). Test characteristic

curves showed a clear S-shaped relationship, indicating improvement

in the interval nature of the scales. CONCLUSIONS: We have

improved the scoring algorithms for both DEMQOL and DEMQOL-

Proxy using RMT. Aspects of both instruments require further

investigation, including identifying the most appropriate response

options and developing new items to improve the content coverage.
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AIMS: This presentation will present scale development methods that

optimize repeated measures data in conjunction with the use of cur-

rent gold-standard psychometric analyses. The item response theory

(IRT) models discussed are specifically implemented to help the

development of patient reported outcomes for rare or hard to reach

populations. METHODS: The statistical foundations and practical

benefits of conditional, longitudinal IRT models are briefly detailed.

Two scale development examples are provided. The first example will

use simulated data to demonstrate the model’s ability to recover the

‘‘population’’ measurement structure using a series of sample sizes

(N = 50–500) and model complexities (number of items = 10–40).

The second example uses previously published data (N = 255, 10

items) to demonstrate these methods in practice. RESULTS: The

results of the simulation show that the ability to regain the population

measurement structure rests largely on the interaction between sample

size and the number of time points. Overall, the model performs well.

The results of the real-world data example demonstrate that using

conditional, longitudinal IRT models researchers can obtain the same

study results (N = 255) with half of the PRO development sample

(N = 125). CONCLUSIONS: The ability to obtain stable measure-

ment characteristics for a set of items with smaller samples than are

typically recommended when employing complex statistical models

allows researchers to optimize their study designs and have increased

confidence in subsequent comparisons using scores obtained from

such models. This innovative use of longitudinal IRT may be espe-

cially beneficial when attempting to develop scales for rare or hard to

reach populations.
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AIMS: We studied PROMIS item bank CAT administration assess-

ment histories to determine: efficiencies of ‘‘standard’’ CAT admin-

istration rules in limiting the number of items administered per CAT

to achieve established score precision levels; potential for refining

CAT rules to increase item-administration efficiencies while main-

taining score precision. In the PROMIS 1 Wave 2 Back Pain/De-

pression Study, CATs were administered to N = 417 cases assessed

across 11 PROMIS domains (baseline, up to two follow-up occa-

sions). CAT administration rules were: start with a pre-identified item

of moderate difficulty; administer a minimum four items per case;

stop when an estimated theta’s SE declines to\0.3 OR a maximum

12 items are administered. METHODS: Original CAT: 12,622 CAT

administrations were analyzed. CATs ranged in number of items

administered from 4 to 12 items; 72.5 % were 4-item CATs. The

second and third most frequently occurring CATs were 5-item

(n = 1102; 8.7 %) and 12-item CATs (n = 964; 7.6 %). 64,062 items

total were administered, averaging 5.1 items per CAT. Customized

CAT: Three new CAT stopping rules were introduced, each with

potential to increase item-presentation efficiency and maintain

required score precision: Stop if a case responds to the first two items

administered using the ‘‘lowest’’ response category (indicating clini-

cally-unimportant status); administer a minimum two items per case;

stop if the change in SE estimate (previous to current item adminis-

tration) is positive but \0.01. RESULTS: The three new stopping

rules reduced the total number of items administered by

25,643–38,419 items (40.0 % reduction). After four items were

administered, only n = 1824 CATs (14.5 %) were still in assessment

mode (vs. n = 3477 (27.5 %) in the original CATs). On average,

cases completed 3.0 items per CAT (vs. 5.1). CONCLUSIONS: Each

new rule addressed specific inefficiencies in the original CAT

administration process: Cases not having or possessing a low/clini-

cally unimportant level of the assessed domain; allow the SE\ 0.3

stopping criterion to come into effect earlier in the CAT adminis-

tration process; cases experiencing poor domain item bank mea-

surement, (e.g., ‘‘floor,’’ ‘‘ceiling’’ cases). Customizing CAT

administration rules to better suit specific research study or clinical

practice needs can decrease response burden while maintaining score

precision standards.
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AIMS: Ideally, the item response probability to a quality of life (QoL)

questionnaire should only depend on the respondents’ QoL level. If

such a probability also depends on other characteristics such as eth-

nicity, gender or socioeconomic status, differential item functioning

(DIF) may be present. Identifying DIF plays a key role in verifying

measurement invariance when validating questionnaires. Moreover,

being able to take into account DIF allows limiting measurement

biases when analyzing patient-reported ouctomes (PRO) data. Several

methodologies have been proposed for dealing with DIF, one of the

most flexible and powerful being the IRT-based likelihood ratio test.

With such a method, the covariate suspected to be responsible for DIF

on a given item can be identified. For this purpose, nested models

(with and without DIF) are compared: one constrained to be DIF-free

for the suspected item, and one considering DIF by including inter-

actions between the item parameter and the considered covariate. The

best model is then chosen for analyzing data, allowing taking into

account DIF if necessary. However, some problems can occur when

covariates responsible for DIF are not well identified. Multiple

covariates can be wrongly suspected, leading in multiple comparisons

thus in type I error rate inflation. Moreover, the covariate truly

responsible for DIF might not be identified because it is not a directly

observed covariate but a latent variable. METHODS: We propose an

adaptation of the IRT likelihood ratio test based on mixture partial

credit models (PCM). With these models, items parameters are con-

sidered as fixed effects and both the latent trait to be analyzed (for

example QoL) and the covariate responsible for DIF are considered as

continuous and categorical latent variables, respectively. Latent

classes can finally be constructed based on such categorical latent

variables using individual posterior probabilities, and then described

using observed data. RESULTS: We illustrate the properties of such

likelihood ratio test based on mixture PCM using both simulated data

and observed data from the Pays-de-la-Loire Workers Surveillance

Program (France), and provide a MPlus� based macro-program

working under Stata� for performing such a procedure. CONCLU-

SIONS: We believe that such program may facilitate the use of these

methods by researchers.
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AIMS: There is still little experience with the practical application of

common metrics combining different Patient-Reported Outcomes

(PROs) on a common scale. Using the example of the well-estab-

lished depression scale of the Patient Health Questionnaire (PHQ-9),

the present study was aimed at examining the performance of a

recently published depression metric in independent samples and at

comparing different methods of linking scores. METHODS: Using

secondary data analysis, we applied a common metric model based on

Item-Response Theory (IRT) presented by Wahl et al. (2014) to four

German-speaking samples (n = 3315) that completed the PHQ-9.

A Confirmatory Factor Analysis (CFA) was conducted in each sample

to establish unidimensionality and local independence. We then fitted

a Generalized Partial Credit Model (GPCM) with item parameters

fixed to the parameters reported for the common depression metric.

For each sample as well as for the full sample, we compared resulting

parameters to new parameter estimates derived from two different

model estimation approaches with unknown item parameters (esti-

mation with shifted prior and Stocking-Lord linking). We investigated

the agreement between latent depression scores (theta) resulting from

the different estimation methods by fitting a mixed-effects model and

using Bland–Altman plots. RESULTS: We found slightly different

IRT item parameters across samples and estimation methods. Fixed to

a German general population mean of 50 and a standard deviation of

10, the estimated depression score differences between the methods

were about D = 1.0 in the different samples. While these differences

were statistically significant, differences between samples were

16–130 times larger compared to the observed effects of the linking

method. CONCLUSIONS: Using published item parameters from the

common depression metric for theta estimation is clinically equiva-

lent to the use of sample-specific item parameter estimates. These

findings provide evidence that expected-a posteriori (EAP) scoring

with unconstrained normal prior using a common metric is an

appropriate alternative to re-estimation methods. Common metric

score estimation is available for researchers at http://www.common-
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