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Abstract

Background: A Finnish joint research effort Kuopio Birth Cohort (KuBiCo) seeks to evaluate the effects of genetics,
epigenetics and different risk factors (medication, nutrition, lifestyle factors and environmental aspects) during
pregnancy on the somatic and psychological health status of the mother and the child.
Methods: KuBiCo will ultimately include information on 10,000 mother-child pairs who have given their informed
consent to participate in this cohort. Identification of foetal health risk factors that can potentially later manifest as
disease requires a repository of relevant biological samples and a flexible open up-to-date data handling system to
register, store and analyse biological, clinical and questionnaire-based data. KuBiCo includes coded questionnaire-
based maternal background data gathered before, during and after the pregnancy and bio-banking of maternal
and foetal samples that will be stored in deep freezers. Data from the questionnaires and biological samples will be
collected into one electronic database. KuBiCo consists of several work packages which are complementary to each
other: Maternal, foetal and placental metabolism and omics; Paediatrics; Mental wellbeing; Prenatal period and delivery;
Analgesics and anaesthetics during peripartum period; Environmental effects; Nutrition; and Research ethics.
Discussion: This report describes the set-up of the KuBiCo and descriptive analysis from 3532 parturients on response
frequencies and feedback to KuBiCo questionnaires gathered from June 2012 to April 2016. Additionally, we describe
basic demographic data of the participants (n = 1172). Based on the comparison of demographic data between official
national statistics and our descriptive analysis, KuBiCo represents a cross-section of Finnish pregnant women.
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Background
Population-based pregnancy cohorts have demonstrated
that foetal growth, exposure to smoking and pollutants
as well as the presence of maternal diseases, the domes-
tic environment, psychological stress and nutrition have
long-term effects on the health of the offspring [1, 2].
One way to investigate the multiple associations between
the effects of prenatal exposure and health of the
offspring later in life is via birth cohorts that combine
clinical, questionnaire and biological data in a way that
is easy to link. According to the Declaration of Helsinki
(www.wma.net) and legislation in many countries in-
cluding Finland (488/1999; www.finlex.fi), research eth-
ics in human studies requires special attention. However,
how to carry out practical procedures in cohort studies
in ethically best way is not self-evident and requires
further studies [3].

Human foetus is much more sensitive than adult to
the adverse effects of chemicals or other risk factors.
This is due to the on-going development, characterized
by high cell proliferation capacity combined with defi-
ciencies in the foetal metabolic detoxification capacity,
an immature immune system and still-developing
DNA-repair mechanisms [4]. At this stage, chemicals
can permanently reprogram physiological responses
through epigenetic mechanisms increasing the suscepti-
bility of the foetus to diseases appearing after birth [5].
These modifications can be analysed, for instance, by
RNA sequencing, metabolomics, proteomics and epigen-
etics [6–8]. In addition, it has also been demonstrated
that maternal health status during pregnancy predicts
future wellbeing of the child and mother [9].

Alterations occurring during the pre-, peri- and post-
natal developmental periods can increase sensitivity for
further aberrations at later stages of life [10]. Human
data supporting this hypothesis emerges from studies
showing that aberrant programming of growth and devel-
opment can lead to respiratory disease [11], non-Hodgkin
lymphoma [12] and neurological diseases [13].

In Finland, approximately 50% of pregnant women
consume medicinal products during their pregnancy
[14]. In addition to medicinal products, natural and
herbal medications are frequently used during preg-
nancy, and should be considered as a possible foetal risk
factor [15]. Furthermore, up to 15% of pregnant women
smoke in Finland [16]. There is a paucity of data con-
cerning various maternal exposures during pregnancy
and their impact on overall developmental outcomes.

Nutrients and their metabolism play a crucial role in the
health and wellbeing of both mother and foetus, and they
are associated with the long-term health of the offspring
[17]. Less information exists about the intake of
non-essential nutrients and other food-based compounds
and about their association with the health of children.

Kuopio Birth Cohort (KuBiCo, www.kubico.fi) is
anchored on the concept of developmental origin of
diseases [18–20]. It will generate new knowledge by
integrating clinical and analytical data, achieving a
systematic increase in understanding the combined ef-
fects of multiple factors on health and disease. KuBiCo
is intended to help resolve the effects of genetic and
epigenetic backgrounds and potential risk factors
(medications and nutritional, lifestyle, and environmen-
tal factors) during pregnancy on the health status of the
mother and child. KuBiCo is a joint research effort
between the University of Eastern Finland (UEF), the
Kuopio University Hospital (KUH) and the National
Institute for Health and Welfare (THL).

This paper describes the setup of KuBiCo and descrip-
tive analysis of response frequencies and feedback to
KuBiCo questionnaires of altogether 3532 parturients
from June 2012 to April 2016. Additionally, we report
basic demographic data of 1172 KuBiCo participants
and show that they agree with Finnish national statistics.

Methods/design
Altogether, the final database is planned to include
10,000 mother-child pairs. All pregnant women who are
expected to give birth in KUH in the Finnish county
Northern Savo are invited to participate in KuBiCo.
KuBiCo does not include individual exclusion criteria.
Those who sign the informed consent at any stage of
pregnancy will be included in KuBiCo and prospective
data collection. Majority of the participants (> 90%) are
recruited during the routine first trimester visit (gesta-
tional week 6–9) at the prenatal clinics by primary
health care personnel or midwifes, when the pregnancy
has been determined by clinical inspection.

Collection and organization of data and samples
Barcode identification stickers with a KuBiCo code are
used to process samples into the system and archive all
biological samples (maternal and umbilical cord blood,
placental samples, microbial swab from neonate’s oral
cavity, hair and house dust samples) (Fig. 1). The groups
participating in KuBiCo will utilize the WebKuBiCo
database that sends, receives and stores all the question-
naire data from the beginning of the confirmed preg-
nancy until the child reaches adulthood. Each woman is
entered into the WebKuBiCo database by using her
personal bank account safety codes (the most widely
used electronic identification system in Finland) and
each pregnancy will have a KuBiCo code of its own.
Therefore, during the project, one woman may have sev-
eral KuBiCo codes in relation to subsequent pregnancies.
This web-based platform will also automatically create
educative/guiding feedback to the women based on their
answers to the questionnaires. So far, the service has
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