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Introduction

The Personalized Medicine Research Project
(PMRP)" of Marshfield Clinic is a biobank of
approximately 20,000 individuals. Subjects are
asked during enrollment to list first degree relatives
who (at the time of enrollment) live in the study
catchment area, which research coordinators
attempt to link to patients in the Marshfield Clinic
system.
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Figure 1. Page from the enrollment questionnaire
that asks the participant to list blood relatives
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While self-reported relationships have some known
limitations such as unreported relationships,
reporting non-blood relatives (i.e. listing an adopted
child as a child), and data entry errors by research
coordinators, this data can be used in lieu of
genetically verified relationships to discover subject
relatedness. While other researchers have
compared self-reported family relationships to
genetic data for a targeted population?, we further
the use of such data through the creation of a
software application to address underreported

relationships and data entry errors.
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( Methods )

Self-reported family relationship data were
processed by a custom software application to
create a pedigree for a subset of PMRP subjects in
a genome-wide association study. The application
addressed different problems from self-reported
data (see the panel “Deriving Relationships”).
Identity by descent (IBD) analysis was done on the
genotyped data for these subjects, and used as the
gold standard to verify the pedigree.
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Deriving Relationships

Establishing Bi-Directional Relationships
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Person C lists Person A Inferred that Person C is Person C lists Person A
as a parent a child of Person A and Person B as parents
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Person C lists Person A and Person B lists Person C
Person B as parents, and as a sibling and Person D
Person D as a sibling as a child

Resolving Conflicting Relationships

AFT(®) [c]

Inferred relationship tree
Competing relationships between
Person B and Person C

If the system is not able to arrive at a conclusion, it flags suspicious relationships for manual intervention.
In the course of this study, research coordinators took the list of unresolvable relationships and manually
corrected them. Some of the causes of errors were:

- Data entry errors from questionnaire (i.e. listing relationship as “sibling” instead of “parent”)

- Selecting the wrong person as the relative (i.e. multiple “Jane Smiths”)

- Listing unrelated individuals as blood relatives (i.e. step-mother as mother)

Determining Half-Sibling Relationships
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Person C lists Person A and
Person B as parents, and
Person D as a sibling

Person D lists Person A
and Person E as parents

Intermediate relationship tree
Detects multiple mothers for Person D

Determine strongest weighting
between relationships to
resolve conflict

Building Full Relationship Trees From Partial Data

Person D lists Person C
as a sibling
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Inferred relationship tree
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Inferred relationship tree
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Based on explicitly defined relationships,
arrive at half-sibling as the most likely
relationship structure

Results

The generated pedigree file contained 3,968 individuals from
the PMRP population.

194 of the 1,300 relationships (14.9%) were created by the
software using the methods described: 151 for siblings, 26
for parents and 17 for children.

Total Siblings Parent/Offspring
Overall: 1,300 820 480
Missed: 56 50 6
Incorrect: | 60 60
26 - unrelated, listed as full
34 - half siblings listed as full
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Conclusions and Future Work

Benefits of the system include:
- Ability to fill in missing relationships
- Automatically resolve some incorrect relationships/errors
- Flag potential sample errors by using genetic relationships

Limitations of the system include:
- Assumption families follow a traditional structure
- Unable to detect non-blood relatives listed as related

Future work with this system will include:
- Flagging potential relationship errors during data entry
- Exploring the use of the EHR as an additional source of
information to resolve conflicting or missing relationships 0
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