Data Request form YOUth (version 6.0, February 2020)

Introduction

The information you provide here will be used by the YOUth Executive Board, the Data Manager,
and the Data Management Committee to evaluate your data request. Details regarding this
evaluation procedure can be found in the Data Access Protocol.

All data requests will be published on the YOUth researcher’s website in order to provide a
searchable overview of past, current, and pending data requests. By default, the publication of
submitted and pending data requests includes he names and institutions of the contact person
and participating researchers as well as a broad description of the research context.

After approval of a data request, the complete request (including hypotheses and proposed
analyses) will be published. If an applicant has reasons to object to the publication of their
complete data request, they should notify the Project Manager, who will evaluate the objection
with the other members of the Executive Board and the Data Management Committee. If the
objection is rejected, the researcher may decide to withdraw their data request.

Section 1: Researchers

In this section, please provide information about the researchers involved with this data request.
- Name, affiliation and contact information of the contact person
- Name and details of participating researchers (e.g. intended co-authors)
- Name and details of the contact person within YOUth (if any)

Contact person for the proposed study:

Name: Carlijn van den Boomen

Institution: Utrecht University

Department: Faculty of Social and Behavioural Sciences — department of
Psychology

Address: Heidelberglaan 1 — room H066

Email: c.vandenboomen@uu.nl

Phone: 030-2531266

Participating researcher:

Name: Anna Praat (master student)

Institution: Utrecht University

Department: Faculty of Social and Behavioural Sciences — department of
Psychology

Address:

Email: a.c.praat@students.uu.nl

Phone:




Participating researcher:

Name: Chantal Kemner

Institution: Utrecht University

Department: Faculty of Social and Behavioural Sciences — department of
Psychology

Address: Heidelberglaan 1 — room H068

Email: c.kemner@uu.nl

Phone: 030-2537907

Participating researcher:

Name: Caroline Junge

Institution: Utrecht University

Department: Faculty of Social and Behavioural Sciences — department of
Psychology

Address: Heidelberglaan 1 — room H066

Email: c.m.m.Junge@uu.nl

Phone: 030-2531266

Participating researcher:
Name:
Institution:
Department:
Address:
Email:
Phone:

Contact person within YOUth (if any)
Name:
Institution:
Department:
Address:
Email:
Phone:

Section 2: Research context

In this section, please briefly describe the context for your research plans. This section should

logically introduce the next section (hypotheses). As mentioned, please note that this section will

be made publicly available on our researcher’s website after submission of your request.

Please provide:

- The title of your research plan

- Avery brief background for the topic of your research plan

- The rationale for and relevance of your specific research plan

- The specific research question(s) or aim(s) of your research (Please also provide a brief
specification)

- Ashort description of the data you request

References can be added at the end of this section (optional).




Title of the study

The effect of Covid-19 related measures on face and emotional face processing in
infants and toddlers

Background of the topic of your research plan, rationale, relevance (max. 500 words)

The development of processing faces and facial emotional expressions is an important
building block of social competencel. Children are born with a preference for faces?, and
show differential processing of faces versus objects in the brain at three months of age®.
Particularly speed of processing® and sensitivity to specific faces® refine during childhood.
Furthermore, differential processing of facial expressions develops rapidly in the first year
of life!, and refines during childhood®. The development of both processes crucially
depends on experiencel®. However, social interactions changed tremendously since the
start of the Covid-19 crisis. For instance, due to social distancing children likely had more
interaction with their parents and siblings, but less with other persons. Furthermore, face-
masks reduced the input from parts of the face, which in adults is shown to affect emotional
face processing’. Overall, these measures resulted in a lower variety and possibly different
(emotional) face input to children, hypothesized to result in changes in the development of
(emotional) face processing®. Putting this hypothesis to the test, this paper investigates
what the effect is of reduced variety of input due to Covid-19 related measures on face and
emotional face processing in infants and toddlers.

Current theories highlight that experience is essential for neurocognitive development.
Neuroconstructivism explains neural development as an ongoing interaction between
neural activity, gene expression and the environment®. In addition, according to the
predictive processing approach mental representations develop by processing mismatches
between what the brain predicted to happen and the actual input'®. Both theories imply
that the quantity and quality of input is an important influence for neurocognitive
development. Moreover, it is hypothesized that there might be critical or sensitive periods
in which input is most crucial for (emotional) face processing to develop®.

Little is known about influences of input on development of face versus object processing®.
What is mainly revealed is that extreme deprivation of input early in life reduces other
aspects of face processing, such as face discrimination!!, and that subtle differences in
input affects sensitivity to faces from specific races®. There are many more studies showing
that emotional face processing depends on input from the social environment. Extreme
deprivation in the first year leads to abnormalities in emotional face processing later in
lifel>13, Moreover, even small differences in input, due to for instance the personality or
behavior of parents**>1® or children'”!®, relate to differences in emotional face
processing. These latter studies suggest that differences in interactions early in life relate
to differences in emotional face processing. However, the effects of the reduced variety of
input, as occurred during the lockdown, during infancy or toddlerhood on this ability are
unknown.

Increased insight into the effects of reduced variety of input on (emotional) face processing
in infants and toddlers leads to improved apprehension of the mechanisms involved and
sensitive periods in the development of (emotional) face processing. In addition, this can
inform caregivers and policy makers on possible consequences of Covid-19 related
measures on young children.




The specific research question(s) or aim(s) of your research

The current study aims to investigate the effects of reduced social input during the Covid-
19 crisis on face processing and emotional face processing in infants and toddlers.

Summary of the data requested for your project: Please indicate which data you request
to answer your research question.

We will use the data from the YOUth Baby and Child cohort, particularly the ‘around 5
months’, ‘around 10 months’ (infants), and ‘around 3 years’ (toddlers) waves. The
outcome measure reflecting general face processing is data from the EEG Face House task
(neutral face versus house); the one reflecting emotional face processing is data from the
EEG Face Emotion task in combination with responses to the neutral face of the EEG Face
House task (comparing happy, fearful, and neutral faces). We will investigate the effects
of the Covid-19 related measures through comparing a group of children tested before
versus after March 2020.

To describe the participants, we will use from both parents the demographics, general
health, daily care questionnaire, and Covid questionnaire (how many people live in the
house; whether parents, persons in the household, or children had Covid-19; whether
parents worked at location, at home or couldn’t work). The demographic and daily care
guestionnaires filled out at all three waves are of interest for this study, and the general
health at around 10 months (not measured at around 5 months and 3 years). Finally, the
Covid questionnaire will be used for the participants that filled them in.
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Section 3: Hypotheses
In this section, please provide your research hypotheses. For each hypothesis:
- Be as specific as possible
- Provide the anticipated outcomes for accepting and/or rejecting the hypothesis

Hypotheses

The hypothesis regarding face processing can be less guided by the literature, due to the
little information on influences of input on neural face categorization. As the amplitude of
ERP signals in response to faces versus objects seems to be quite stable across life*> we
don’t expect significant effects of the Covid-19 related measures on amplitude. However,
as the ERP latency still decreases during childhood*® and also seems most affected in
persons with atypical face processing (e.g. those with Autism Spectrum Disorder!®?°), we
expect that ERP latency is most vulnerable to effects of the Covid-19 related measures.
Because latency can only reliably be measured for the N290 peak in response to faces, not




for the other peaks or objects?, we focus the analyses on the face-evoked N290. Thus, we
expect that the difference in ERP amplitudes between faces and houses is equal in the
participants tested before versus after March 2020 but that the latency in response to
faces differs between participants tested before versus after March 2020. We expect that
this effect in latency is largest at 5-months, then 10-months, and smallest or even absent
for 3-year-olds.

We expect the Covid-19 related measures affect emotional face processing in infants and
toddlers but that this effect is largest in infants. More specifically, we expect that children
tested after March 2020 show smaller differences in the amplitude of the ERP signal
between happy, fearful, and neutral faces than children tested before that date.
Furthermore, we expect that this effect is larger at 10 months than 3 years (no data
available at 5 months), because of the strong development and hence increased
vulnerability of emotional face processing in infancy.

Section 4: Methods

In this section, you should make clear how the hypotheses are tested. Be as specific as possible.

Please describe:

- The study design and study population (Which data do you require from which subjects?)

- The general processing steps (to prepare the data for analysis)

- The analysis steps (How are the data analysed to address the hypotheses? If possible, link

each description to a specific hypothesis)

- Any additional aspects that need to be described to clarify the methodological approach

(optional)

Study design, study population and sample size (e.g. cross-sectional or longitudinal;
entire population or a subset; substantiate your choices)

For face processing, we will use a cross sectional 3x2x2 design, with age (5m; 10m; 3y)
and experience (tested before; after March 2020) as independent between subject
variables, stimulus (face; house) as independent within subject variable, and amplitude of
the ERP (N290, P400, Nc) as dependent variable.

Similarly, for emotional face processing, we will use a cross-sectional 2x2x3 design, with
age (10m; 3y) and experience (tested before; after March 2020) as independent between
subject variables, emotion (happy; fearful; neutral) as independent within subject
variable, and amplitude of the ERP (N290; P400; Nc) as dependent variable.

More specifically, we want to include all infants and toddlers tested after March 2020 and
a subset (if possible age- and gender-matched) with the same sample size of the children
tested before March 2020. This would result in approximately 275 5-month-olds, 375 10-
month-olds, and 200 3-year-olds tested before and after March 2020.

General processing steps to prepare the data for analysis

EEG (same processing steps for the Face House and the Face Emotion data)

ERP preprocessing - Using Matlab (The Mathworks, Natick, MA) and Fieldtrip?! data will be
pre-processed. Data will be re-sampled offline to 512 Hz, and filtered with a high-pass filter
of 0.1 Hz (24 dB/oct), a low-pass filter of 30 Hz (24 dB/oct) and a notch filter of 50 Hz. In
order to compute ERPs, epochs of 100 ms pre-stimulus (baseline) until 1000 ms post-




stimulus will be extracted from the continuous data. The data will be demeaned, with
baseline defined as 100 ms pre-stimulus until stimulus onset. Trials are removed in single
electrodes if it contains artefacts. Artefacts are defined as too high amplitudes (below -200
or above 200 pV), jumps (detected using ft_artifact_jump), excessively non-normal
(kurtosis >7), containing flatlining electrodes (inverse of variance > 0.1) or containing
excessive noise (variance > 1500) and absence of data. An electrode is rejected if it contains
less than five artefact-free trials. Trials are removed in all electrodes if more than 16% of
electrodes contained artefacts as described above (based on previous research on face
processing in infants®®4. Activity will be referenced to the average of all included
electrodes. For each stimulus condition an average of the ERP will be created per
participant. The potential electrodes of interest will be P7, P3, PO3, 01, Oz, 02, PO4, P4
and P8 (for the N290 and P400) and Cz, Fz, C3, C4, F3, F4, FC1, and FC2 (for the Nc). The
definitive electrodes of interest will be selected based on data quality: if the electrode is
removed in over 75% of participants in one wave (5m, 10m or 3y), it will no longer be an
electrode of interest. The data quality will be investigated per wave, but if electrodes need
to be excluded, this will be done for all waves to improve comparisons between waves.
Based on previous research in infants (e.g. Kobiella, Grossmann, Reid, & Striano, 2007;
Leppanen, Moulson, Vogel-Farley, & Nelson., 2007), participants will be included in data
analyses for a specific wave if at least 10 segments per condition are included in the
individual average of each of the electrodes of interest.

ERP component analyses — The components of interest are the N290, P400 and Nc.
We will create an average ERP collapsed over electrodes of interest (if included, see above):
for N290 and P400 the P7, P3, PO3, O1, Oz, 02, PO4, P4, and P8. For the Nc, electrodes of
interest are C3, Cz, C4, FC1, FC2, F3, F4 and Fz. For all components, we will investigate the
mean activity. The time window for this activity will be determined per age-group, because
the components are known to have an earlier latency with age. The time window will be
based on the grand average of all participants in the age-group, and defined as starting at
the timepoint half-way the previous component and the current component and ending at
the timepoint half-way the current and the next component. In addition, for the ‘around 3’
participants, we’ll investigate based on visual inspection whether the peaks of the
components can be reliably detected within the defined time window (i.e. that the script
detects the peak at the moment that clearly is a peak). If that is the case, we also investigate
the peak amplitude and latency for this wave.

Specific processing and analysis steps to address the hypotheses

To answer the research questions we will use repeated measures ANOVAs, separately for
face and for emotional face processing and separately for each of the ERPs of interest. For
face processing, we will use a cross sectional 3x2x2 design, with age (5m; 10m; 3y) and
experience (tested before; after March 2020) as independent between subject variables,
stimulus (face; house) as independent within subject variable, and amplitude of the ERP
(N290, P400, Nc) as dependent variable. Similarly, for emotional face processing, we will
use a cross-sectional 2x2x3 design, with age (10m; 3y) and experience (tested before; after
March 2020) as independent between subject variables, emotion (happy; fearful; neutral)




as independent within subject variable, and amplitude of the ERP (N290; P400; Nc) as
dependent variable.

Additional methodological aspects (optional)

Section 5: Data request

In this section, please specify as detailed as possible which data (and from which subjects) you

request.

Data requested

questionnaire

Experiment Experiment Waves Purpose in this study

Type Name

EEG Face house 5m, 10m, 3y outcome measure

EEG Face emotion 10m, 3y outcome measure

Questionnaire | Demographics | 5m, 10m, 3y Description of the participants
(both Father
and Mother)

Questionnaire | Daily care 5m, 10m, 3y Description of the participants

Questionnaire | General Health | 10m Description of the participants
Questionnaire

Questionnaire | Covid-19 5m, 10m, 3y Description of the participants

Data request for the purpose of:
X Analyses in order to publish
D Analyses for data assessment only (results will not be published)

Publication type (in case of analyses in order to publish):
X Article or report

[ ] PhD thesis

[ ] Article that will also be part of a PhD thesis

Would you like to be notified when a new data lock is available?

Yes

X
[] No

Upon approval of a data request, the complete request will be made publicly available on our

researcher’s website by default.

Do you agree with publishing the complete request on our researcher’s website after it is

approved?
X Yes

[ ] No. Please provide a rationale
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