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Overview

The following provide the background on maternal and neonatal health and health trends
over time in order to show the overall burden due to poor maternal and child health
outcomes on mothers and their children, as well as families and the society at large.

They also provide an overview of the social determinants of maternal and child health,
and ways in which the life course approach can help to prevent, detect, and manage
causes and consequences of poor maternal and child health outcomes.

Finally, the section summarizes the role that our environments play in shaping our health,
with a special focus on their significance during early fetal development that occurs
during pregnancy.

Maternal and Child Health: an Unfinished Agenda

24% We start from the premise that human health globally
can and needs to improve. We, as citizens of the
decrease in maternal world, need to work collectively to help each other
mortality over the live longer, healthier lives. It makes good sense to
past decade start at the very beginning of our lives — development

in utero, as that stage is one of the most significant
determinants of future health and well-being;
therefore, we need to focus on the health and welfare
of mothers and their children.

200,000

Ensuring safe pregnancy and childbirth for every

mothers die woman and newborn is a critical goal of global
from complications health efforts. A pressing priority in today’s world is
related to pregnancy guaranteeing that mothers and their children not just

and childbirth each year survive, but thrive.

Achieving good health and quality of life for all women
and children, especially those who are most vulnerable,
remains an unfinished agenda. Overcoming existing
challenges is essential, as ensuring positive birth
outcomes for all is both a public health and an ethical
imperative, and the foundation for sustainable human
and social development. There has been remarkable
progress over the last three decades in reducing
preventable maternal mortality and severe morbidity,
with a 24% decrease in maternal mortality over the
past decade.' However, improvements have been
uneven. Too many women continue to die in pregnancy
and childbirth: nearly 200,000 mothers still die from
complications related to pregnancy and childbirth each
year' (see Table 1, page 4).



Table 1. Global statistics on death and disability caused by pregnancy and labor.

2007 254,824 deaths
2017 193,639 deaths
Change 24% fewer deaths

To understand the total impact of poor maternal health
outcomes, it is important to take into account not only
maternal and child deaths but also the health burden
borne by mothers who survive pregnancy-related
injuries or complications. One way to understand this
impact is through a measure called the disability-
adjusted life year (DALY). Think of one DALY as one
lost year of healthy life. For each condition (e.g., type 2
diabetes), DALYs are calculated as the sum of the years
of life lost to premature death plus the years lived in
less than optimal health. In 2017, nearly 12 million years
of healthy motherhood were lost due to pregnancy
and childbirth complications? (see Table 2, page 5).

Disability caused during pregnancy and labor can have
long term effects on health for the rest of a woman’s
life. Maternal obstructed labor and uterine rupture is
the number one cause of long-term maternal disability
worldwide (50%). If these two conditions were avoided,
nearly 400,000 years of a pain-free, disability-free life
could be returned to mothers.* Maternal hemorrhage is
the number one cause of maternal deaths worldwide.®
In 2017, 20% of maternal deaths globally were due to
hemorrhage. If death from maternal hemorrhage alone

77,084,262 cases
79,812,246 cases

4% more cases of complications

can be avoided, over 38,500 mothers could be saved
each year®

The table on the next page shows the number of
healthy years of life lost by mothers in 2017 in the
countries with the most years of healthy life lost due to
poor maternal health outcomes. It displays estimates,
based on Global Burden of Disease (GBD) data from
1990-2017, of how many healthy years of life will be
lost in 2040, along with a percent change indicating
whether there would be an increase or a decrease

in years of healthy life lost between 2017 and 2040.
The burden of maternal and newborn morbidity and
mortality is inequitably distributed within and between
countries. Wealthy and highly educated countries with
lower birth rates, like Sweden or Germany, have lower
rates of maternal death and disability than countries
with lower income and education and higher birth
rates, like Nigeria or India.

Of the 531 women who die each day from causes
related to pregnancy and childbirth, approximately
97% die in low to medium socio-demographic index
countries. (continued p. 6)



Table 2. Years of healthy life lost due to pregnancy and childbirth complications, by country. Source: Institute for
Health Metrics and Evaluation (IHME). Used with permission. All rights reserved.

DALY: disability

. . . % change
adjusted life year ;°fefrg;°ocfa;§:2 Mothers’ By 2040, healthy 2017 to 2040
_ . Measure healthy years lost  years lost for (healthier mothers
thlnk one DALY of healthy (number, 2017) ? mothers (humber) or more years of

as one lost year of metherhod o healthy life lost)

healthy life .
India DALYs 2,475,486 989,246 150%
Pakistan DALYs 1152,610 420,426 174%
L Nigeria DALYs 1,073,810 838,985 -28%
Ethiopia has been
Democratic Republic o
tremendously of the Congo DALYs 576,679 642,610 10%
successful at drlvmg Ethiopia DALYs 479795 331,792 -45%
down maternal
) Indonesia DALYs 376,673 312,662 20%
mortality
Tanzania DALYs 291,968 283,925 -3%
Bangladesh DALYs 289,777 92,060 -215%
Kenya DALYs 245142 200,696 22%
Afghanistan DALYs 235,923 267,885 12%
Niger DALYs 169,286 189,985 1%
China DALYs 164,140 36,715 -347%
Chad DALYs 160,048 172,479 7%

Madagascar DALYs 159,866 159,774



Cote d’'lvoire DALYs 152,779
Cameroon DALYs 152,774
Mali DALYs 151,220
Sudan DALYs 138,578
Somalia DALYs 137,372
Mozambique DALYs 134,341

(SDI summarizes where a country lies on the spectrum
of economic development, expressed on a scale from
0-1; it summarizes the averages for income per capita,
educational attainment, and birth rates).” Similarly, of the
estimated 193,639 maternal deaths that occurred globally
in 2017, nearly half occurred in Sub-Saharan Africa and
approximately one-third in South Asia.® Furthermore,
adolescent mothers, women and children in conflict

and humanitarian settings, and those who are most
vulnerable and marginalized (based on geographic,
ethnic, racial, socio-economic or immigration status) face
a higher risk of poor health outcomes.®

Some countries have defied these expectations,

for better or worse. For example, Ethiopia has been
tremendously successful at driving down maternal
mortality faster than some of its economic peers, while

148,144 -3%
136,140 -12%
98,115 -54%
83,482 -66%
177,518 23%
153,935 13%

the United States has performed far worse than most
of its wealthy counterparts (see Figure 1), particularly
among women who are socially and economically
disadvantaged. Women in the United States are more
likely to die from childbirth or pregnancy-related causes
than women in any other high-income country, and
maternal mortality among black women is 3-4 times
higher than among their white counterparts!®™* |n fact,
maternal mortality levels in the US closely resemble
some lower-income countries. The trend in mortality is
mirrored in maternal morbidity data as well, which is also
inequitably distributed across population groups.

Black mothers experience a 112—-115% higher rate of
severe maternal morbidity (such as acute renal failure,
shock, and sepsis, or procedures including blood
transfusion or hysterectomy) than white mothers®



Women in the U.S.
are more likely to die
from childbirth or
pregnancy-related
causes than women
in any other high-
income country

Figure 1: In the United States, mothers are losing more years of healthy life due to pregnancy and childbirth than
countries like China and Brazil. Source: Institute for Health Metrics and Evaluation (IHME). Used with permission.

All rights reserved.
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Pregnancy and childbirth, of course, have a strong
effect on mothers’ health, but they are also critically
important to the health of newborns in the short- and
long-term. Short gestation for birth weight and low
birth weight for gestation contributed to over 7.2
million years lived with disability worldwide in 2017,
due to preterm birth*

Babies born before term are at an increased risk of

mortality throughout childhood, are more likely to have
less than a high school diploma or graduate education,
have poorer reproductive health outcomes later in life,

and are more likely to have premature babies of their
own later in life.®

Obstetric complications during pregnancy, childbirth,
and the immediate postpartum period are not the

only causes of poor maternal and newborn health.
Gestational diabetes mellitus (GDM), anemia, mental
health conditions, overweight and obesity, and
hypertension during pregnancy have a significant
adverse impact on the health outcomes in both women
and their newborns 6 17.18.19.20. 21



Furthermore, when these conditions are present
during the maternal health period, they increase

the risk of these conditions becoming chronic in the
years following the pregnancy.?? For instance, women
who have experienced GDM during pregnancy face
a 50% increased risk of type 2 diabetes a few years
later in their life course,? and depression in the

early postpartum period is associated with chronic
depression at later time points,?* which, in extreme
instances, can lead to self-harm.?®

Furthermore, emerging evidence demonstrates that
various exposures in utero, as well as during infancy
and early childhood periods, increase the risk of

adverse health outcomes in the short-term and later

in life. Such exposures range from environmental to
psychosocial to nutritional.?®

For example, suboptimal nutrition, such as lack

of folate (during a critical period of neural tube
development), iron, and vitamin B12 can lead,
respectively, to: neural tube defects, congenital heart
disease and oral clefts;?” lower Apgar scores, reduced
stores of iron and other nutrients, growth stunting;'®
and poorer memory and attention span and an
increased risk for insulin resistance.® (The important
relationship between exposures in early development
and health across the life course will be discussed
further later in this section.)

Poor Maternal and Child Health: Beyond a Personal Tragedy

Complex social processes determine who survives
and who thrives during and after childbirth.?®° The
implications are interlinked, intergenerational, and
extensive, impacting women’s health in later stages of
the life course, child’s survival and development, and
the health of the next generation.

The impact of maternal deaths goes beyond the
immediate family, affecting the wider community and
leading to social and economic breakdown.

The causes and implications of poor pregnhancy and
birth outcomes are complex. Poor maternal and
newborn health in most cases is not an outcome of a
single misfortunate episode attributable to an isolated
biological or individual risk factor.

Rather, it is typically a product and reflection of a range
of factors including:

The health status of girls and women,

Their access (or lack thereof) to quality and
timely health care, and

Critical social factors that strongly influence
health, such as socio-economic status,
education, and gender disparity.

A social determinants approach to maternal health has
enhanced our understanding of the complex interplay
between structural determinants and conditions of
daily life that shape health outcomes and produce
health inequalities.®



A mother's death This approach argues that disparities in people’s Applied to the analysis of poor maternal health, the

: o access to information, decision making and life World Health Organization identifies six categories of
and severe dlsablllty opportunities, along with political and social structures  structural and social determinants (Figure 2): 32
can devastate that distribute power and resources unequally across
. : : populations, contribute to ill health and inequitable
||ve||hoods, quallty of levels of well-being across population groups.®
life and survival odds
of those she leaves Figure 2: Structural and social determinants of maternal health.

behind

Individual Attributes of Women Family Charactristics Community Context
age, parity, knowledge of services, economic status, access to rural-urban, class cast, ethnicity,
previous obstetric history resources, support from natal and social capital, distance to facilities

extended family, marital relationship

-8

Culture and Social Values Health services Structural Determinants
women’s status, gender norms, availability of skilled healthcare laws, policies, budgets, education,
religion, health beliefs, social workforce, acceptability of services, social protection for promoting

cohesion fees and charges for services health and well-being of women




A holistic approach

to understanding
and addressing poor
maternal health is
required to move the
needle towards

a healthier future

The other side of the story — what happens following

a poor pregnancy and childbirth experience — is
equally complex, going far beyond a single event

or a personal tragedy. A mother’s death and severe
disability can devastate livelihoods, quality of life and
survival odds of those she leaves behind.*® A nascent
but growing body of research points towards the
disastrous consequences and ripple effect of maternal
mortality and morbidity. The death and severe disease
of mothers are linked with infant and child mortality
and, beyond this immediate effect, the impacts are
intergenerational and multi-sectoral.3*3%3¢ In many
societies, a woman, especially a mother, plays a critical
role for home and social functioning — from providing
newborn and infant care, to maintaining social relations,
to ensuring proper health, education and socialization
of her children.

The loss of a mother is therefore associated with poor
growth outcomes for the surviving children, increased
risk of disrupted education and school dropouts, early
marriage and childbearing of adolescent daughters,
and their associated increased risk of maternal mortality
and morbidity.3” 38 39At the societal level, poor birth
outcomes are related to loss of economic opportunities

and spiraling cycles of poverty for the mothers, children,
and their families; such outcomes can also accrue to
communities that lose women during childbirth.4#

Given the complexity of factors leading up to an
adverse maternal and/or newborn outcome at birth and
the long-term consequences of such an event on the
woman, her child, and community, a holistic approach to
understanding and addressing poor maternal health is
required to move the needle towards a healthier future.

Providing full access to evidence-based approaches
and interventions to all women and children requires an
understanding of the context in which those women live
and the health systems operate, as well as a sufficient
and sustained investment to tackle the complex
network of causes culminating in and resulting from
poor maternal health.*? In the same vein, it is worth
noting that investing in improving maternal health is not
just intrinsically important but likely to have tremendous
returns, considering the lifetime impact of pregnancy
and childbirth on the health and well-being of women,
newborns and children, and their associated economic
and societal impact.*® As such, we emphasize the case

for a societal responsibility of improving maternal health.

10



Advancing the Maternal and Child Health Agenda

Through a Life Course Approach

A life course approach can help prevent, detect

early, and manage causes and consequences of

poor maternal and child health outcomes. Taking a

life course perspective recognizes the relationship
between risk factors and subsequent health outcomes
at different stages of life. The five core principles

of the life course perspective offer a framework for
understanding and addressing both upstream and
downstream determinants of poor maternal health:** 4

1. Life span development and timing views health
as a lifelong process, meaning that experiences
across the person’s lifespan must be contextually
considered to understand their health.

2. Timing of exposures views not only what the
exposures are, but when they happen and how
they shape health. For example, exposures may
have stronger effects if they occur during certain
critical or sensitive periods of development where
individuals are more vulnerable. The duration of
exposures and the order in which they occur also
affects outcomes.

3. Human agency emphasizes the role of personal
control in one’s health.

4. Linked lives stresses the notion of interdependent
lives, suggesting the societal responsibility towards
health.

5. Historical time and place impact the contextual
factors influencing health over an individual’s life
course.

A life course approach advocates for broadening

the scope of maternal and newborn health beyond

the narrow period of pregnancy, childbirth and six
weeks’ postpartum period (the “traditional” maternal
health period). That is, it conceptualizes maternal and
newborn health as impacted by events before, during,
after and outside of the pregnancy and the immediate
postpartum period. It also breaks down artificial silos
between maternal health and chronic disease that result
in poor health outcomes and missed opportunities to
tackle the comprehensive health needs of women and
children.*® It therefore allows viewing maternal health
care as an opportunity to assess risks, detect conditions
and intervene in a timely fashion, educate and counsel
women and families and, consequently, improve women
and children’s health for the long term.

The life course perspective also recognizes that early
development is a critical or sensitive window that has

a disproportionate importance on the child’s future
health. According to the developmental origins of health
and disease (DOHaD) paradigm, adverse exposures
during early development can contribute to disease
later in life,268 a process referred to as “developmental
programming.” There are a number of reasons why early
development is a particularly susceptible period. Infants
and children have an increased hand-to-mouth activity
and spend more time on the floor, which can increase
their chemical exposure. They consume more air, food,
and water relative to their body weight, which increases
the relative dose of exposures. Furthermore, during the
prenatal, infancy, and early childhood periods, rapid

and extensive development of immature organs and
systems takes place. The fragility and plasticity of these

1



organs and systems leaves them vulnerable to harmful
influences and disruptions that may affect their future
function.*5° Emerging evidence indicates that even
the preconception period is a critical window during
which exposures experienced by the mother or father
can affect the future offspring’s development 55253

In particular, developing humans are susceptible to
epigenetic effects that contribute to disease later in life.

The field of epigenetics — modifications that can change
gene expression without actual DNA changes — has
grown significantly in recent years and has altered

our understanding of the relationship between our
genes and our environment. The epigenome can be
thought of as marks or patterns that regulate whether
and how the genes encoded in the DNA sequence

are expressed. That is, genes do not solely determine
our biological fate; rather, they provide the basis for

a range of potential outcomes that are determined
through interactions with our environments. Epigenetic
modifications are in essence a molecular memory left
behind by our environments,>*** and early development
is a key window when epigenetic modifications occur,>®

leaving long-lasting impacts of these early environments.

Early epigenetic and developmental origins research
focused on the quality and quantity of maternal

and infant nutrition, while subsequent research has
expanded to examine the environment more broadly.
Environmental pollutants and chemicals linked to
epigenetic modifications or otherwise linked to the
DOHaD paradigm include secondhand smoke, ambient
air pollution, endocrine disruptors, and metalloids

such as arsenic.*®®’ Psychosocial factors include
prenatal maternal stress, parenting behaviors, lower
socioeconomic status, and neighborhood disadvantage
(e.g., socioeconomic status or crime).?¢°8°°

Diseases linked to developmental exposures are
similarly wide-ranging, including reproductive conditions;
certain types of cancer; obesity; cardiovascular disease;
asthma; neurodevelopmental problems; psychiatric
conditions; and immunological disorders.?%42

Paternal exposures, too, matter, as some epigenetic
modifications are potentially inheritable across
generations. One long-term study, for example, found
that children born to fathers who did not have abundant
access to food during pre-puberty had lower rates

of cardiovascular disease, whereas children whose
paternal grandfathers had plenty of food during that
same period and may have overeaten had an increased
risk of diabetes.®®

It is important to note that different exposures and
related health outcomes have different critical windows
throughout pregnancy and early childhood. For
example, studies of a European famine (the Dutch Winter
Hunger Study) found that children born to mothers
who experienced famine in mid- to late pregnancy had
significantly lower birth weight and were more likely to
develop type 2 diabetes as adults, whereas those whose
mothers experienced the famine in early pregnancy
were more likely to be obese as adults.”’

Collectively, the principles and overall framework of the
life course perspective, applied to the understanding

of the causes and consequences of poor maternal

and child health, indicate the importance of coupling
promotion of healthy pregnancies with attention to
women’s lifelong health and well-being. Applying the life
course perspective creates an opportunity to address
both distal and proximate factors that affect maternal
and child health (Figure 3, next page).
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Figure 3: Distal and proximate factors affecting maternal and child health.

PROXIMATE FACTORS
Nutrition

Timely and competent
clinical care

Supportive and high-quality
interpersonal care during
pregnancy and childbirth

An enabling environment for
healthy child development

As the social determinants of health and life course
model are considered, we can start to examine the
role, and measure the impact, of education on the
health and economic productivity of a country. As
we focus the lens on education of women, research
has shown that the educational attainment of women
in particular has important implications for health
outcomes, including those of their children.

Between 1970 and 2009, with improvements in the
educational attainment of young women around the
world, global under-5 child mortality rates dramatically
improved. Over four million children surviving past
the age of 5 can be attributed to better mother’s
education. Mothering skills in particular can be
credited for this progress because the link between
mothers’ education and childhood survival is stronger
for children aged 1-5 years than for younger infants.

DISTAL FACTORS

Poverty

Racism

Poorly planned urbanization
Political crises

Gender inequality

Deficient education

Gender-based violence

Environmental crises

As we examine the impact of just one additional year
of education, it has been found that for every one year
of increase in the education of women of reproductive
age, the child mortality decreased by 9.5% (1970-
2009).%2

Substantial progress in educational attainment for
women has been achieved globally; however, the gap
between the countries with the highest and lowest
educational attainment for women widened between
1970 and 2009 — with a difference of 13.8 years of
education for women in 2009. In 17 countries, the
mean educational attainment for women was less than
two years, and in six of these countries (Afghanistan,
Burkina Faso, Chad, Mali, Niger, and Yemen), adult
women received less than one year of education.®?
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195 countries In addition to the direct link between education and tangible assets, contribute to economic productivity.
child mortality, a recent study measuring human capital Human capital (productive years an individual in

demonstrates that in 195 countries demonstrates that nations failing to each country can be expected to work between
nations failing to invest in health and education are at risk of stagnating  the ages of 20 to 64, maximum being 45) can help
. . economies and lower per capita GDP.?® This link is inform a strategy that looks at the overall productivity
invest in health and measured using human capital by looking at attributes  of a country and provide a mechanism to measure

. of a population — including levels of education, the outcomes related to investments in health and
educatlon are at training, skills and health — that, along with physical education. Figure 4, below, shows the global variation
risk of stagnating capital such as buildings, equipment, and other in human capital across countries.
economies and
Iower per ca pita Figure 4: Map of expected human capital by country in 2016. http://www.healthdata.org/sites/default/files/files/

infographics/Infographic_Human-Capital_2018.pdf. Institute for Health Metrics and Evaluation (IHME), used with

GDP permission. All rights reserved.

EACH COUNTRY IS ASSIGNED A HUMAN CAPITAL SCORE RANGING FROM 0 TO 45, measured in units
of health-, education-, and learning-adjusted expected years lived between age 20 and 64 years.
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Our Environments and Our Health

Our environment plays an important role in
determining our health status. Although it is less often
thought of as an opportunity for health promotion
compared to other determinants such as health
services, it is increasingly well understood that our
environment has a profound impact on our health and
well-being and that it is a critical target for efforts to

Figure 5: Factors included in the physical environment.

Natural environment,
such as plants, weather,
or climate change

Built environment,
such as buildings or
transportation

Housing, homes, and
neighborhoods

Exposure to toxic
substances and other
physical hazards

improve population and individual health. The physical
environment is comprised of a wide variety of factors
which include natural as well as built environments, air
and water quality, among others®*®® ( Figure 5, below).
Our social environment — our relationships, groups,
neighborhoods, and workplaces — can also influence
health in myriad ways.®®

¥

Water and air quality

Worksites, schools, and
recreational settings

Aesthetic elements,
such as good lighting,
trees, or benches

Physical barriers,
especially for people
with disabilities
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Clean air is essential for optimal health. Humans
breathe more than 15,000 liters (530 ft°) of air every day,
consuming approximately four times more air than food
and liquid together.®” Research is well-established on
the detriments of poor air quality — particulate matter
pollution, increased levels of carbon dioxide, volatile
organic compounds, and other contaminants — which
can lead to cardiovascular diseases, diabetes, lower
respiratory infections, and respiratory system cancers.”
Indeed, air pollution is considered one of the greatest
killers of our generation.®® In the United States alone,

air pollution is estimated to contribute to over 100,000
deaths per year,®® and is a significant contributor to many
noncommunicable diseases.” In 2015, air pollution was
responsible for 19% of all cardiovascular deaths, 24%

of all deaths caused by ischemic heart disease, 21%

of all stroke deaths, and 23% of all lung cancer deaths
globally.”

Access to water that is clear of inorganic, organic and
biological contaminants is also critical for maintaining
optimal health. Humans are mostly made of water —

in fact, water makes up more than 50% of an adult’s
body weight.” Humans have developed increasingly
sophisticated systems to transport water to our homes.
However, even in parts of the world with access to these
advanced treatment technologies, it is still challenging
to ensure that everyone has access to water that is free
of contaminants. Conventional water treatment does not
always remove contaminants effectively, and pollutants
can also be introduced through water distribution
infrastructures. Agricultural contaminants, heavy metals,
bacteria, disinfectant by-products and other chemicals
can be harmful if they are present in drinking water,
leading to diarrheal diseases, developmental delays and
disabilities, kidney damage and various cancers.”*”° To
give one specific example, water is a major source of

lead exposure, which is the 2nd leading environmental
contributor to heart disease globally®® and is responsible
for 63% of DALYs due to intellectual disability®' (in total,
including water and other sources).

New ways in which our environment affects our health
continue to be discovered. Of note, mounting research
evidence indicates that the quality, type, and timing

of light exposure can have profound effects on our
health, well-being, and performance.?? Most mammals,
including humans, have an internal clock that keeps
the sleep-wake rhythm on a roughly 24-hour cycle. Our
bodies are naturally programmed to function on a cycle
that matches the solar day.®* Known as the circadian
rhythm, this clock is synchronized by light and controls
many aspects of our physiology, metabolism, and
behavior, including our sleep-wake cycle.?*

Multiple body functions, including sleep and digestion,
are regulated in part by the daily hormonal fluctuations
prompted by our internal circadian clocks. These
hormones are released by an area in the brain called
the hypothalamus.®® The timing of hormone release

is based on the timing of light exposure, which the
brain receives via specialized nerve cells in the eye,
called intrinsically photosensitive retinal ganglion cells
(ipRGCs). In addition to its effects on the sleep-wake
cycle, light also affects many other functions of our
body, including alertness,®® mood,?’” cognition,®® and
metabolism.®* Disruption or desynchronization of the
circadian rhythm and related hormones (e.g., through
exposure to bright light at night) has been linked to
obesity, diabetes, depression, metabolic disorders,
and breast cancer.?®°? Furthermore, reduced
exposure to daylight is associated with depression,
cognitive function impairment, and poorer work
performance.®*°®
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Concentrations of
toxins, allergens and
other pollutants in the
air can be two to five
times higher indoors
than they are outside

Although people often think only of the outdoors when
they think of “environments,” the indoor environments
are also important for our health. For most of human
history, people have spent most of their lives outdoors,
experiencing both the dangers and benefits of the
natural environment.

Today, in contrast, people spend much of their lives
indoors — over 90% among Americans.?® While our
transition to indoor environments has provided us
with many advantages — such as protection against
the elements — it has also created a fundamental
disconnect with the power of nature, and its central
impact on our biology.

Furthermore, the indoor environment can fail to
provide adequate protection from — or even increase
exposure to — key environmental hazards. Research
suggests that concentrations of toxins, allergens and
other pollutants in the air can be two to five times
higher indoors than they are outside.'° There are
several reasons for this increase; for example, indoor

air quality is significantly influenced by outdoor air
quality due to forced ventilation, infiltration, and
window operation. Indoor sources can pose a threat
to air quality as well, including building materials and
furnishings, gas appliances, solid fuel, pests, pets, and
insects.

We can further broaden our understanding of

the effects of the “environment” on health by
moving beyond the physical environment to the
social environment. Interpersonal interactions and
community conditions can establish norms that
facilitate healthy or unhealthy behaviors, such as
smoking, or seeking help when needed. They can
expose individuals to harmful experiences, such as
discrimination and bullying, or beneficial ones, such
as validation and trust. And they can connect people
to health-relevant resources, such as jobs, access to
health care, or housing.'' Social support is reliably
associated with mental and emotional health, and in
the long term, with chronic disease and mortality."°>"%*
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By applying the social determinants of health life
course perspective, and environmental influences to
maternal and child health, we can develop a more
comprehensive approach to creating conditions

in which women and newborns thrive. The term
“materno-toxic,” coined by Humanity 2.0 collaborator
Jennie Joseph, describes areas or conditions that are
unsafe or lethal for pregnant, postpartum or parenting
women, and by extension to their children.

Across the pathways through which the environment
affects health, there is clear patterning of risk across
the life course: mothers require supportive, healthy
environments to experience optimal pregnancies and
subsequent health. Meanwhile, the in utero, infancy,
and early childhood periods are windows of increased
vulnerability to harmful environmental exposures,
which may not manifest in disease until adulthood or
even old age.

Materno-toxic exposures are not just within the
physical or built environment, but are embedded in
social and interpersonal environments that contain
implicit and explicit biases which are perpetuated
by the systemic discrimination based on race, class
and gender that plague America and many other
countries. That type of toxicity can surround the
mother or mother/baby dyad regardless of whether
other environmental factors or the institution itself is
designed to be safe for maternity care or support.

While a healthy environment is important at every
stage of women’s and children’s life course, it is
particularly critical leading up to and during pregnancy,
and during infancy and early childhood. As such,

creating an optimally healthy environment in the
broadest sense of the word should be an urgent
priority for improved reproductive outcomes and
human development. For example, reproductive health
associations including the International Federation

of Gynecology and Obstetrics, the American College
of Obstetricians and Gynecologists, and the Royal
College of Obstetricians and Gynaecologists urge
reproductive health professionals “to take timely action
to prevent exposure to toxic environmental chemicals,”
arguing that reducing such exposures “from food, air,
water, and other sources of pollution” will contribute to
improved maternal and child health.'®®

Fortunately, our emerging knowledge of the
mechanisms through which the early environment
affects health indicates that there is opportunity and
reason for hope if we can prevent these harmful
exposures. By holistically improving mothers’ and
babies’ environments, we have an opportunity to make
long-lasting improvements to health across multiple
generations.'®

The human environment and the
natural environment deteriorate
together; we cannot adequately
combat environmental degradation
unless we attend to causes related
to human and social degradation.
In fact, the deterioration of the
environment and of society affects
the most vulnerable people on the
planet.

- Encyclical Letter Laudato Si' Of The Holy Father
Francis On Care For Our Common Home

18



over

5300

Catholic hospitals globally

93,000

Catholic elementary schools

9882

Catholic orphanages

Opportunities for Alignment

with the Catholic Church

Improving maternal, newborn and child health is a
societal responsibility that requires a well-coordinated
and synergistic participation of a wide range of global
and national players. Partnerships between public
health and faith communities have huge potential

to successfully address the challenges that explain
poor health outcomes, while creating and seizing
opportunities to advance the agenda.

Faith-based platforms offer many capacities that

can support population health initiatives, such

as scale, influence, and the presence of existing
infrastructure.'®” Furthermore, their missions are often
well-aligned with health and environmental goals,
given shared values related to inclusiveness and
justice.'®® They support the health of their communities
in direct ways, such as the provision of health care
services, as well as less direct ways, such as the
development of social capital.’®®

The Catholic Church nurtures an incomparable global
platform of health care and other social services,
influencing the social and built environment of billions
of people — from where they receive health care to

where they live, work, and play. It is widely recognized
that faith-based organizations deliver a substantial
proportion of health care services, particularly in low-
income countries with weaker health systems,"*™ and
globally, there are over 5300 Catholic hospitals."* In
the United States, Catholic health care organizations
represent the country’s largest group of not-for-profit
health care providers, encompassing 660 hospitals
and caring for more than 1in 7 patients every day."3
Moreover, there is a vast network of social services
operated by or affiliated with the Church. Worldwide
there are around 93,000 Catholic elementary
schools,"? 43,600 Catholic secondary schools,"? and
1,860 Catholic colleges and universities,"* educating
both Catholic and non-Catholic students. The

Church and its affiliates also operate 9882 Catholic
orphanages."?

Other types of services provided through the Church
and Catholic-identifying organizations include, but are
not limited to, assistance enrolling in health insurance,
housing and shelter, employment assistance, disaster
operations, food banks and pantries, and immigrant
and refugee support.”s
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The Church’s work is
disseminated through
the work of non-
profit organizations,
as well as religious
institutes and orders,
which together have
significant reach

700,000

Sisters in 195 countries

The Church’s work is disseminated through the

work of non-profit organizations, as well as religious
institutes and orders, which together have significant
reach. Caritas International is an umbrella agency for
165 Catholic humanitarian, development, and social
service organizations across 200 countries, while

in the U.S., Catholic Charities USA and its network
provide services to over 8.5 million people annually.">
The International Union of Superiors General (UISG)
is one example of a Catholic religious institute; it
encompasses 700,000 Sisters in 195 countries,
making it the largest organization of Religious Sisters
in the world.

The Church’s mission and work is fundamentally
aligned with the vision of improving human health
through better environments. In the words of His
Holiness Pope Francis, it is time for humanity to “come
together to take charge of this home which has been
entrusted to us.”""® The recognition of the importance
of the environment in shaping our health, and the
corresponding urgent need for action, is expressed

in His Holiness’ landmark encyclical Laudato Si. "6

For example, His Holiness states that “exposure to
atmospheric pollutants produces a broad spectrum

of health hazards, especially for the poor, and causes
millions of premature deaths,” yet “frequently no
measures are taken until after people’s health has
been irreversibly affected.”"¢ Similarly, he argues that
“access to safe drinkable water is a basic and universal
human right, since it is essential to human survival.” 16

The Vatican has also been a commendable leader in
the expansion of green buildings and environmentally-
conscious building practices — for example, in its
installation of a solar energy system and broader
commitment to renewable energy use."” Specifically,

the massive footprint of the Catholic Church means
that it operates many buildings, whose environments
could be improved for health and sustainability to the
benefit of its occupants and humanity at large.

Collectively, these considerations indicate a scope

for meaningful collaboration between the public
health and faith communities for promoting maternal
and child health through improved environments.

The impact of the supportive and nourishing social
environment that the Church provides, combined

with the impact of the built environment of a healthy
building, could exert an amplified and remarkable
effect on the health and well-being of those whom the
Church serves.
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Conclusion

Improved maternal, fetal, and child health is key to better global health and a better
future. Pregnancy is a special and crucial time for most women around the world
and for the development of a new human being — and the world’s future generations
— making the physical, social and economic environments to which the mother is
exposed to vital for the healthy development of her baby. That includes access to
high quality healthcare, education, supportive social environments, good air and
water quality, optimal nutrition, access to social services and better maternal leave
policies.

While there are significant differences in public health concerns, and different
priorities exist across different regions and countries, high-quality global public
health data is available to help guide us and prioritize our interventions based on
geographically-based population level health concerns to maximize the health
benefits for all people.

There is tremendous potential to impact the health of all people in the world through
focusing our efforts on advancing women'’s health throughout the life course and
child health outcomes. By re-thinking what a healthy maternal environment is
comprised of and what factors contribute to materno-toxic environments as well as
how to measure them, and by collaborating with a diverse array of key stakeholders
to identify, prioritize, create and deliver the solutions aimed at improving the health
of women and their children, we envision creating a healthier world for all.
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