Developing computerized adaptive tests to improve the efficiency of patient-
reported outcome assessment: Clinically feasible procedures
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INTRODUCTION METHODS Table 1. Performance of CAT Table 2. Performance of CAT when the
. - . . . . . ‘ . . , of varying lengths. recision stopping rule is manipulated.
The time and resources related to administering, scoring and recording We used the items in the ‘Lower Extremity Functional Scale’, the ying 'eng P PPINg P
patient-reported measures can limit their use in clinical settings. Medical Outcomes Study Short Form-36 ‘Role-Physical’, and ‘Physical- Correlation with Precision -~ tion with umber of
Function’” subscales to create a CAT for physical functioning. G OFCAT | reraues (O PSP e ey L B
(SE) mean [range]
Lower Extremity Functional Scale 20 items
Efficiency Computerized adaptive ~ 4 [tems 0.90 0.20 0.99 21.7 [17-34]
(qu(jck‘, ?asy;o teSting addl’eSSGS .the SF36 Physical Function subscale 10 items — CAT item pool 8 Items 0.95 0.25 0.96 11.3 [8_34]
adaminister : /
Precision Cha”enges Of patlent_ SF36 Role Physical subcale 4 items 12 Items 0.97 0.30 0.94 7.0 [5'34]
S reported outcome 20 Items 0.99 0.35 0.92 4.6 [4-34]
measurement. We analyzed an existing dataset of responses (n=1,429) to the scales,
R ... collected from workers with lower extremity impairment. Data analysis
measure will be maximally efficient and precise. was conducted using the mirtCAT packages in R and RStudio. ) rrerme————
Our key steps were (Figure 1): S Standard error of measrement S
1. We tested the items to ensure they are appropriate for use in CAT. - 5 .
OBJECTIVE 2. Calibration of the items using our dataset of responses. 5 o . 5. D=
Demonstrate clinically feasible procedures to develop a computerized- 3. We conducted computer simulations using the mirtCAT package in : <
with real respondents. We had two aims: . 4]
(‘I) Inform -the d@S'gn elements Of our CAT ) Number of items administered by CAT ) Number of items administered by CAT
COMPUTERIZED ADAPTIVE TESTING (2) evaluate the performance of CATs of varying lengths o
_ _ _ | | | We developed the working CAT, using the mirtCAT package in R. This s 5

* In computerized adaptive testing (CAT), patients receive a unique software is freely available. g . |-
set of items from a large item bank targeted towards their own 2 M g
health status. 2 - 5 - | P

« CAT successively selects questions, based on what is known about Figure 2. CAT uses items that have been calibrated to a single metric : : i)
the patient from their previous responses (continuum of physical functioning), the person’s scores will be on the same §

' scale. y _ _ S _

» CAT is designed to stop when it reaches a pre-determined threshold Flgurg 3.. Exlamplehs_lof rC])AT scoring responses frrc])m four |nd|V|duaIsf. The estimated
(e.g. maximum number of items, or a minimum standard error of o scoreisinb ug, while the grey greg repre§entst e standard error o m.easurement
™ ment) |k £ i evel of (SE) for the estimated score. This illustration shows how the score estimate changes,

easurement). _physica A S A A A {o g _4p | ph and the estimate becomes more precise (SE decreases) as items are administered.

» The individualized test produces a reliable measurement with far SR | Byl (wE| (BB (8| (B | (G| BL | g
fewer items than traditional questionnaires. 8% |zt |3s | (% 3R | jE (%5 | E2 ) |Es | |3l

O 2 <~ 5 O O &) < < : Figure 4 Relat|0n3h|p Between

: e Scores from the legacy measures to

' CAT scores.

This figure illustrates the impact of
manipulating test length on precision.
For a CAT with a maximum test length
of 8 items, the correlation between
the full questionnaires and the CAT
scores is lower. If a more precise
measurement is needed, then a

Figure 1. Key Steps in developing a CAT for clinical practice
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* Secondary analysis of a for CAT using the
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* LEFS * Collect data (responses to designs * Use freely available software
* SF36 Role PhySical itemS) reS pOnseS ° Manipu|ate test |ength’
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CONCLUSION

CATs are an efficient option for patient-reported outcome measurement. We
have demonstrated clinically feasible procedures for developing and
implementing CATs into clinical practice.
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