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ABSTRACT

The Ibero-American community, through the Ibero-American Network of Cognitive Neuroscience, is actively
discussing the neurocognitive effects of social exclusion, which generates inequitable access to resources and
interpersonal relationships. Ibero-Americans, including those in Spanish and Portuguese-speaking countries,
have identified teen parents’ families as one of the marginalized populations suffering social exclusion and thus
have measurable physiological impacts on neurocognitive development. Social stress in teen mothers is prevalent,
with 48% of young mothers reporting high toxic stress levels. Multiple studies have identified high levels of fetal
cortisol due to high maternal stress, which has been found to increase neurocognitive development and behavioral
pathologies. These physical and systemic environmental risk factors have been recognized to act in a cumulative
and life-course manner, promoting cyclical and multigenerational impacts for families and communities. We
argue that this compelling evidence should generate a deep self-assessment of our deeds as professionals and
community since our biases and marginalizing actions as a system produce profound and life-course negative
health outcomes for teen parents’ families.
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Puerto Rico is a United States’ territory with an estimated population of 3.2 million. In Puerto
Rico, 38.9% of all live births occur to young mothers (10-24 years), and 7.8% of live births were
to mothers of 15-19 years of age, as reported for 2020.""! Teen mothers, teen fathers, and their
families are impacted by social exclusion mechanisms that involve socioeconomic position, life-
course protective factors, and nurturing family environment conditions.” Proyecto Nacer, in
Puerto Rico, is a non-profit organization that developed and implements a service model based
on the complex systems theory, which is a social inclusion model aligned and uses a family-
centered approach, known as the Family Incubator Model, as illustrated in Figure 1, where
the social inclusion model was adapted to demonstrate the ecological interactions upon the
organization’s wrap-around services."!

The Family Incubator Model was developed in the year 2000 and has been used to serve
thousands of teen parents’ families using a three-generation approach.” In June 2024, Proyecto
Nacer’s teen parents had the following sociodemographic profile: 90% were single mothers, 10%
single fathers, with an average age of 17.4 years, 74% reported having extremely low annual
household income ($9,999 or less), and where 68% of their parents had a high school diploma
as their highest academic achievement; 72% had one child, 14% were pregnant, and 74% of these

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others
to remix, transform, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2025 The Author(s). Published by Global Health and Education Projects, Inc., USA.

International Journal of Translational Medical Research and Public Health « 2025 « 9(e005) | 1



Taa-Lopez: Neuroscience of Social Exclusion: The Collective Hurt

o Category earty childhood
Nurturing Family g (Bonding/ bridging) sducation, Life-course
Environments tharapy, socizl Fm:"lr: within & f:_milv. &pa ,c_pmtm.,_,} Protective
o S partnr,chlaren,pesrs, sexual heaith Factors

services

Frignds, acquaintances

services

Dutcomes:

- v
Co-parenting : Outcomes:
-Child maltreatment: Structure Function Naccines

Length, e, frequency, (Type of sacizl up-to date:
and kacatian support) “Unwanted
Reciprachy, Intercity, Emaotional
Formality, and Complesty I | pregnancy
Homageneny, Sie, nstru m?nta
sperdcn, Dereity Informational
academic, micre-
entreprenzurship Outcomeas:

-Aademic

& wocational

Interpersonal Relationships |

»

early childhoad
educatian,

parenting skils,

& reproductive

Life-course
Protective
Factors

sexual health

servipes

Outcomes:

“Wacines

up-to dete Structure
“Unwantad (settings for
pregnancy interactions)

Community Participation

Category
[Cammunity activity)
Productive, political,
leisure,
consumption,

achievements

Socio-economic

counseling

Income |evel

position

-Gowernmental

aids dependency

phyealogical

asspssment and

therapy, sacial

wark, & Family
sngagement

Nurturing Family
Environments

services
Subcomes:

-Co-parenting

~Child maftreztment

Level of
Interaction

{Degree of community
inualvement)
Presence
Encounter

academic, micre-

Qutcomes:
-Academic
achizvement
-Income level
-Governmenial
aids

dependency

entrepreneurship

& wacational
caurseling

"

Socio-economic
position

Figure 1: Adaptation of the social inclusion model: Proyecto Nacer’s interventions and outcomes.

teen parents reported to have dropped out of school because
of an unplanned pregnancy, with 45% doing so in 9th grade
or before. It is essential to observe this sociodemographic
profile since poverty, teen parenting, school dropouts, and
other conditions are socially sanctioned through stigma and
marginalization and are an intrinsic source of social stress
in teen mothers, children born to adolescents, and
their families. Adolescent parents’ families, such as the
ones served by Proyecto Nacer’s comprehensive model of
service, reflect disparities in social determinants of health,
which in turn act as social exclusion mechanisms.

In postindustrial Puerto Rico, general social expectations
for teenagers are to complete a professional or academic
degree, obtain a job, establish a formal relationship with
a partner, and then have children. Thus, when teenagers
become parents, multiple social stressors arise which act in
addition to previous exclusion precursors fueled by stigma,
inadequacy perception, and a deficit-based perception
of positive parenting, goal achievements, and expected

contribution to social capital. Due to age and legal capacity,
teen parents in Puerto Rico are not legally able to undergo
contracting for housing, have a full-time job, or register their
child in the Demographic Registry without their parent’s
signature, which subjugates them to their parents’ will. Thus,
teen parents are perceived as lacking and unable to make
good decisions, as well as unable to provide for and protect
their children, while their parents are socially perceived as
deficient since their children became pregnant due to their
inability to guard them, and their children born to teenagers
are immediately identified as at risk of maltreatment or
worthy of pity, in general.

On the one hand, social exclusion mechanisms and pathways
are recognized in the social inclusion model as a systemic
and socioecological issue.! On the other hand, neuroscience
meta-analysis research has demonstrated that social exclusion
activates brain regions related to social pain processing, such
as the dorsal and ventral anterior cingulate cortex. Social
pain is a distressing emotional response associated with a
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perceived or actual sense of social connectedness or value
due to social exclusion, rejection, or fear of being negatively
perceived."*! We argue that public policies, regulations, social
stigma, socioeconomic barriers, and intrinsic factors related
to mental, emotional, and underdeveloped skills, to name a
few, promote exclusion mechanisms that entail measurable
social pain, stress, and trauma with potentially negative results
in neurocognitive outcomes for teen parents’ families living
in Puerto Rico. If harsh societal conditions persist in teen
mothers when they are pregnant, they can generate negative
health outcomes throughout the life course, including heart
disease, diabetes, and asthma for their children."” Furthermore,
the results of social pain through social exclusion hurt society,
as potential resources and positive interpersonal interactions
are lost or removed to rehabilitate negative societal and health
outcomes in the future.

CONCLUSION AND IMPLICATIONS FOR
TRANSLATION

Highly toxic stress hormones, such as cortisol and fetal
cortisol, have been measured to teen mothers and pregnant
teens, who reported feeling marginalized and socially
excluded.” Thus, social exclusion plays a significant role
in the lives of 38.9% of all mothers, who gave birth being
an adolescent in Puerto Rico. It is known that stress
hormones can cause severe inflammation in the body leading
to negative health outcomes throughout the life-course,
generating shorter life expectancy and reduced well-being.
Multiple actions are being done to promote better health
for teen parent’s families in the Ibero-American community,
including active discussion in forums, plans for joint research
studies, and amendments to doctoral studies curricula. We
conclude that social exclusion precursors in teen parent’s
families can be prevented, mitigated, and eliminated, leading
to better interpersonal relationships and access to resources
for all society.

Key Messages

1. The Family Incubator Model, developed by Proyecto
Nacer, contains evidence-based practices that promote the
social inclusion of adolescent parents’ families through
inter- and intra-systemic mechanisms, addressing the social
determinants of health as generators or protectors against
marginalization, which according to cognitive neuroscience,
produces social pain. 2. Scientific evidence suggests that the
negative neurological effect produced by social pain or social
exclusion can be mitigated or prevented by removing social
stressors in families of adolescent parents. 3. Changes in

public policy, promotion of best practices that are based on
the complex systems theory and interventions against social
stigma are required to address the negative health impact on
adolescent parents’ families.
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