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Developmental Origins of
Health and Diseadse

It is well known that pregnant individuals have to be
concerned about their own health; after all, they are
living for two, eating for two, and making decisions for
two. As the fetus grows in the womb, it is exposed to a
variety of conditions. Logically, for a fetus to develop
properly, it needs a healthy environment. Research
helps us understand how significant the pre-conception
and pregnancy periods are for lifelong health.

In 1995, Dr. David Barker proposed the fetal origins
hypothesis that states that during the second half of a
pregnancy if a fetus does not receive proper nutrition
the body’s organs grow out of proportion. This is
associated with an increased risk of coronary heart
disease (CHD) later in life. The baby’s birth weight
and head circumference are used as proxy measures
(approximate gauges) of conditions in the womb.
These measurements predict some long-term health
outcomes (Barker, 1995). Eriksson (2005) writes, in
the ten years that followed Barker’s original article,
evidence accumulated to support the fetal origins
hypothesis, and not just for CHD but for many
different health problems.

Gluckman and Hanson (2004) suggest the broader
term, “developmental origins of disease paradigm”
when discussing the role of prenatal conditions for
disease in adulthood. They explain that both the
embryo (3 — 8 weeks prenatally) and the fetus (from
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the 9th prenatal week until delivery) are extremely
sensitive to the environment of the womb. They
describe that many factors can negatively affect the
quality of this environment, for example: poor
nutrition, reduced oxygen delivery, young maternal
age, and whether it is the mother’s first pregnancy. If
the prenatal environment is not conducive to healthy
growth, three responses are possible: 1. the fetus might
mature too quickly because of an increase of certain
hormones, 2. the fetus might grow too slowly as it
conserves nutrients, or 3. spontaneous abortion or
preterm delivery might occur (Gluckman and Hanson,
2004). Greater adversity in utero, resulting in lower
birth weights of infants, and a subsequent period of
"catch-up growth™ where children then gained weight
rapidly, has been shown to significantly increase the
risk of heart disease and diabetes (Gluckman and
Hanson, 2004). The term "programming” is now used
to describe the relationship between the environments
that influence fetal development and life-long health
outcomes.

Evidence is emerging that what goes on prenatally can
affect infant mental health and temperament as well as
physical health. Lenroot and Giedd (2011) describe
that following two instances of widespread famine (the
Dutch Hunger Winter of 1944-45 and the Chinese
Famine of 1959-60) when pregnant individuals were
severely undernourished, their children had twice the
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expected rate of schizophrenia. Researchers are
studying how maternal stress, depression and anxiety
might affect fetal, and subsequently, infant
development. For example, pregnant women who are
depressed or anxious may predispose their children to
developing depression or anxiety disorders. As
information emerges in this area of research we will
expand our understanding of the biological and
environmental roots to various mental health
conditions (Kinsella & Monk, 2009; Werner et al.,
2007).

Research is exploring flavour learning, which includes
the relationship between how maternal nutrition
changes the flavour of amniotic fluid and breast milk,
and subsequent taste preferences in early childhood
and later life. A study by Mennella et al., in 2001
showed that infants who were exposed to carrot juice
prenatally had fewer negative responses to cereal
prepared with carrot juice than a control group of
infants who were not exposed to carrot juice prenatally.
An interesting review of literature by De Cosmi et al.
(2017) concluded that introducing a varied diet and
new foods repeatedly throughout prenatal and early
infancy periods increased willingness to try new foods
in supportive social environments. The early
establishment of food preferences through the prenatal,
infant and childhood periods has been associated with a
lower risk of childhood obesity in several studies (De
Cosmi et al., 2017).

@ RED RIVER COLLEGE | Allrights reserved ©2019

The preconception period is another important focus of
recent research, as understanding grows that the
parents’ health at the time of conception can have an
influence on the health of their children throughout
their life course. For example, paternal obesity has
been associated with increased risk of chronic disease
for the fetus, and evidence suggests that obesity in
offspring may be more likely if one or both parents are
obese at the time of conception (Stephenson et al.,
2018).

Eriksson (2005) explains that, “the development of
most non-communicable diseases entails several
interactions, including genetic ones. From a public
health point of view we need to keep in mind that adult
diseases are not programmed as such but the tendency
towards a disease is programmed” (p. 1096). As with
most developmental outcomes, innate and
environmental factors combine to influence (but not
determine) a person’s overall health. Therefore, if we
want to improve health outcomes we must pay
attention to all of the potential influences. The
developmental origins research highlights why we need
to focus on the health of parents of childbearing age
and not just child and adult lifestyle factors. Given
recent evidence that indicates potential for
transgenerational effects of fetal programming, it is
essential that we strive towards optimal conditions for
preconception and prenatal health to improve the
health of future generations.
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