HEALTHY BIRTH,
NSRS GRO\WTH & DEVELOPMENT VE 1 RUM

A Case Study in Comparing Cognitive Development Across Populations

Jonathan L. French,” Amy Racine-Poon,? Stef van Buuren,? Jonas Haggstrom,* and the Lifecycle, Auxology, & Neurocognitive Development Surge Team®

"Metrum Research Group; ?Novartis, Inc.; 3STNO; 4Holy Diver Consulting; °Sponsored by the Bill & Melinda Gates Foundation, Healthy Birth, Growth, and Development Initiative

Figure 1: Discrimination Plots for a Sample of Items
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(2) To assess whether the D-score can be used for

between-population comparisons. _ _ .
Figure 3: Scatterplots of D-scores based on matched- and full-sets of items in HIC Study 1
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Fig 3b. Faceted by age (months)
at the time of observation.
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Methods

Data: Statistical methods: Rasch model assumptions:
(1) Invariance to the set of items used.
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2 studies in high income countries (HIC): A child’s D-score was connected to observed

_ ~2000 (Study 1) and ~500 children (Study 2). longitudinal outcomes through Rasch model’ (2) Common item-level difficulty across
Figure 5. Mean D-score vs. Age 1 study i LMIC : ~1900 child (an item-response theory model) (Figure 2). populations.
study in an > = children. . e
60 All 3 studies: birth . Specifically, the probability of a positive (3) Items vary only in difficulty (parallel curves)
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50- development differed between studies. J full-set and matched-set of items in the HIC
The instrument used in the HIC studies included The item-level difficulty values (T1;) were studies.
o 56 items (“full-set”). previously es_t|m1a£ed using data from one of Discrimination plots made to compare item
§40_ Tﬁc tudy 1 The instrument used in the LMIC study included the HIC studies.” difficulty and item discrimination across
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(‘matched-set’). conditional on the item responses, the 1, and a
weakly informative, age-dependent prior
distribution.

were compared between study populations.
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Figure 6. Mean standardized D-score vs. Age.

Comparison of the D-score Discrimination plots (Figure 1): D-scores in all 3 studies
calculated using the full- and ltem-level difficulty similar increased consistently as
matched-set of items in HIC across these HIC and LMIC children matured. (Figure 5)
03- ' ' : opulations for most items :
9 stu@es (Flgu.re 3): E)ovperlapping curves) Average standardized scores
E'gh Co_rrg!at';’”dst?"tthtﬁvga" ana Some items appear to be more were lower at 6 and 24 mo and
S Study y age indicated that the D-score LTI . : :
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: T Thus, calculation of the D-score (e.g., says mom/dad). (19
g using the matched set of items in Items in LMIC population
the LMIC study could proceed. appear to differ only by
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Figure 4).
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