
Eurographics Workshop on Visual Computing for Biology and Medicine (2023) Poster
L. Garrison and M. Linares (Poster Chairs)

MoBa Explorer: Enabling the Navigation of Data from the
Norwegian Mother, Father and Child Cohort Study (MoBa)

H. Balaka1,2,3, R. Valen 1, L. A. Garrison2 and M. Vaudel1,3,4

1Norwegian Institute of Public Health, Department of Genetics and Bioinformatics, Health Data and Digitalization, Norway
2University of Bergen, Department of Informatics, Visualization Group, Norway

3University of Bergen, Department of Clinical Science, Mohn Center for Diabetes Precision Medicine, Norway
4University of Bergen, Department of Informatics, Computational Biology Unit, Norway

Abstract
Studies in public health have generated large amounts of data helping researchers to better understand human diseases and im-
prove patient care. The Norwegian Mother, Father and Child Cohort Study (MoBa) has collected information about pregnancy
and childhood to better understand this crucial time of life. However, the volume of the data and its sensitive nature make its
dissemination and examination challenging. We present a work-in-progress design study and accompanying web application,
the MoBa Explorer, which presents aggregated MoBa study data genotypes and phenotypes. Our research explores how to
serve two distinct purposes in one application: (1) allow researchers to interactively explore MoBa data to identify variables of
interest for further study and (2) provide MoBa study details to an interested general public.

CCS Concepts
• Human-centered computing → Visualization;

1. Introduction

In the realm of public health, a substantial corpus of data has been
collected offering profound insights into human disease trajecto-
ries and comorbities. One such study is the Norwegian Mother, Fa-
ther and Child Cohort Study (MoBa) [MBV∗16], which captures
pivotal information concerning pregnancy and early childhood. Ef-
fective presentation of this data can help researchers hypothesize
and verify their theories. Additionally, accessible presentation of
this information can aid in its dissemination to the general public
with varying degrees of health literacy. However, MoBa study data
are complex, heterogeneous, and contain sensitive patient informa-
tion. As such, MoBa data are largely inaccessible to researchers and
the general public to explore and use. Researchers need to access
MoBa data to identify variables of interest for study requisition,
while lay audiences, many of whom may have been study partici-
pants, would like to access the data to, e.g., see how their data are
being used or to understand how likely a person with their, or their
child’s profile, may be to inherit certain diseases or conditions. Vi-
sualization is a proven way to facilitate user understanding and task
performance with complex datasets [Mun15], through visual anal-
ysis pipelines or through targeted presentation of information.

Several visualization approaches have been developed to sup-
port exploratory analysis of genomic [NHG19] and phenotype
data [PXH∗18], with specialized toolkits like Gosling for visualiz-
ing these data [LWLG21]. These approaches are developed mainly

for experts. While projects such as FinnGen [fin] and UK Biobank
[ukb] provide public-facing visual web interfaces to explore ge-
nomic and phenotype cohort data similar to those from MoBa, these
interfaces require advanced domain expertise, and are in practice
unapproachable to a broader public. Accessibility is now a legal re-
quirement for public services in Norway, and the development of
approaches for accessible visualizations of complex data is an ac-
tive area of research in visualization [EBM22]. The key and unique
challenge in our project is to identify the needs and use cases of two
disparate user groups, and to find an intersection of visualization
methods for genomic and phenotypic data that can serve the most
important needs of researchers and of an interested general public.
This poster presents our research-in-progress and next steps for a
design study and prototype web application, the MoBa Explorer, to
address this challenge.

2. Data, Tasks & Requirements

The Norwegian Mother, Father, and Child Cohort Study (MoBa) is
an ongoing longitudinal study by the Norwegian Institute of Public
Health (NIPH) of the causes of disease among mothers and chil-
dren, with input from fathers [MBV∗16]. Beginning in 1999, the
study has collected information from over 100,000 pregnancies.
The data include twelve collected time points over several years
and are mixed-type (qualitative and quantitative). Data collected
include biological material (e.g., blood, DNA, placental) as well as
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qualitative questionnaires to uncover dietary, environmental, and
lifestyle habits. MoBa data are stored across disparate question-
naires and databases that are difficult to search.

Tasks. Researchers using MoBa data wish to identify study vari-
ables of interest for requisition and further investigation, e.g., vari-
ables influencing early-childhood growth. For each variable, they
must identify the number of individuals expressing that variable,
and the percentage of missingness. They wish to link gene expres-
sion variables to resulting phenotype(s) variables. A researcher is
also interested in exploring how variable expression changes over
time, or differs according to social or demographic factors. Finally,
they wish to compare expression differences between related moth-
ers, fathers, and children. A lay user is interested in the former
points, but from a more personal perspective: they wish to under-
stand how their personal health information, or that of their parents
(if they were a child in the study) or how their children (if their
child was in the study) compares to others in the study.

Requirements. The main artifact of this research is a web ap-
plication that will enable researchers and the general public to ac-
cess MoBa study data in collaboration with the Norwegian Institute
for Public Health. The application should unify the disparate data
sources processed through projects like MoBaPsychGen [CFS∗22],
enabling users to search for and access variables from the MoBa
study. Data should be possible to subset according to key demo-
graphic features of interest, and display changing values of vari-
ables over time. Data cannot be individually identifiable, and must
be presented in aggregate. The visualization should include an op-
tion to show missingness of information for a given variable. To
adhere to Norwegian law, the application must meet accessibility
standards.

3. MoBa Explorer & Next Steps

We have developed a proof-of-concept MoBa Explorer addressing
some requirements identified in the previous section. The interface
provides a list of time points and corresponding variables encoded
as an accordion dropdown so that a user can select a time point and
then proceed to a variable of interest. For each variable depicted by
descriptive statistics, the interface shows flat tables with statistical
attributes giving exact numbers and boxplot charts, so that a user
can compare subsets of the data (Figure 1). As we are limited by
descriptive statistics, box-and-whisker diagrams give a concise and
constructive way to visualize this data [Mun15]. For variables with
categorical attributes, we are exploring use of stacked bar charts to
display categories in a part-whole relationship. While displaying a
variable, our interface lets users interact with it by selecting subsets
and focusing on them [Hau06].

This project is in its early stages with much to be done. We have
thus far focused mainly on expert interviews and tasks, but must
talk to lay users to understand their needs. The current visual en-
codings are a first step, but we are exploring alternatives that may
show these data in an equally or more expressive and engaging
manner. Critical to this process is to explore intuitive ways to make
the data visually accessible, through aria labels and other means to
“chunk” the data for a screen reader. Finally, we plan to conduct
pilot studies and evaluations of the tool to asess its success across
expert and lay audience groups.

Figure 1: The MoBa Explorer Prototype consists of four panels.
In the top panel, users may choose About to learn about the MoBa
study, or to browse and select MoBa Genotypes or Phenotypes, or
search through the search panel. The left panel allows selection of
time points. The central panel shows basic statistics for each of
the categories within a selected variable, showed in tabular form
for accessibility purposes and in a box plot below. The right panel
enables filtering of these categories.
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