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1 Introduction

Neuroimaging studies involving children present
methodological challenges beyond those encountered
in adult research. Anxiety, difficulty remaining still,
and unfamiliarity with the scanner environment can
substantially compromise data quality and participant
compliance (Davis et al.| 2022)). Pediatric neuroimag-
ing therefore requires carefully designed preparation
procedures, age-appropriate communication, and
child-friendly task design alongside technically sound
scanning protocols.

This project is embedded within a broader investiga-
tion of gut-immune-brain axis disruptions and their im-
pact on brain development in extremely preterm-born
children (< 28 weeks of gestation), a population at el-
evated risk for ADHD, ASD, and anxiety. To estab-
lish feasible and reliable procedures before extending
the study to this vulnerable population, the present pilot
tests the full protocol with typically developing, term-
born school-aged children.

2 Methods

Three interrelated goals guide this piloting phase:

1. evaluating protocol feasibility of a multi-
component session including fMRI acquisition,
cognitive assessments, and biological sampling;

2. developing and assessing child-friendly preparation
procedures and materials; and

3. conducting a preliminary analysis of the spa-
tial navigation task (“Apple Game”) for use with
school-age children.

The sample consisted of four typically developing,
term-born children (n = 4, two 7-year-olds, one fe-
male).

Feasibility was evaluated across two procedural do-
mains. The scanner preparation protocol drew on
evidence-based strategies including gradual exposure,
parental presence, and scheduled breaks. For fMRI ac-
quisition, head motion, indexed by framewise displace-
ment, and scan completion rates were recorded as in-
dices of data quality and compliance. For the dried blood
spot procedure, completion rates and reasons for non-
completion (refusal vs. incomplete attempt) were docu-
mented as indicators of procedural tolerance.

The Apple Game was originally developed and val-
idated in older adults to assess path integration (Bier-

brauer et al.| [2020). As few established tools exist for
measuring path integration in children, it is essential to
test whether the task produces sufficient performance
variability to capture individual differences reliably. In
the task, participants navigate a virtual environment to
collect an apple and subsequently return to their starting
position across two conditions (no landmark, landmark);
drop error distance served as the primary performance
measure and was analyzed using Python.

3 Preliminary Results

All four participants completed the full fMRI session
(100% scan completion). Head motion tended to in-
crease over session length. Gradual scanner exposure
was essential. One participant attempted and completed
the dried blood spot procedure.

Apple Game performance showed consistent individ-
ual differences across participants. Drop error was lower
in the landmark condition compared to the no-landmark
condition for all four participants (see Fig. 1), and 8-
year-olds showed lower overall error than 7-year-olds,
suggesting that performance varied with both landmark
availability and age.

Drop Error by Age Group and Landmark Condition
(circles = individuals, diamond = group mean)
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Fig. 1: Drop error by landmark condition and age group
(n=4).
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